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A  s a f e r  a l t e r n a t i v e  t o  e t h y l  a n d  i s o - p r o p y l  e t h e r s *

4  for use in HPLC and GLC 
4  better results in peroxide sensitive separations 
4  safer and easier to use
Use Mt-BE for highly sensitive work where peroxide 
levels even lower than one ppm cause serious inter
ference by reacting with the sample. Mt-BE is less 
likely than ethyl and iso-propyl ethers to form dan
gerous peroxides, and it requires no interfering 
preservatives. Mt-BE is equivalent to those ethers in 
ultraviolet transparency (UV cutoff 210 nm), and 
water content (less than 0.05%). It is less volatile 
(BP 55°C) and therefore less hazardous to use than 
ethyl ether. Polarity and water solubility of Mt-BE are 
similar to that of ethyl ether so that Mt-BE may be 
used for extractions or wherever ethyl ether is used.

" M e t h y l  t - B u t y l  E t h e r :  A  N e w  C h r o m a t o g r a p h i c  E l u e n t  
C . J .  L i t t l e ,  A . D . D a l e ,  J .  L . W h a t l e y  a n d  J . A . W i c k i n g s ,  J .  
C h r o m a t o g r . ,  1 6 9 ,  3 8 1  ( 1 9 7 9 ) .

or write for detailed literature;-

BURDICK & JACKSON LABORATORIES, INC.
1 9 5 3  S o u th  H a r y e y  S tr e e t ,  M u s k e g o n , M ic h ig a n  U S-Av 4 9 4 4 2  C 6 16) 7 2 6 - 3 1 7 1
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E very 'BAKER RESI-ANALYZED'® S o lv e n t  is g la s s  

d istilled  an d  u s e - t e s te d  to  m e e t  th e  e x a c t in g  req u ire
m e n ts  o f  o r g a n ic  re s id u e  a n a ly s is  b y  g a s  c h r o m a 
to g r a p h y  (GC).

All 1 7  s o lv e n t s  are fully c h a ra c te r ized  fo r  k e y  m o d e s  
o f  GC d e te c t io n . U s e  t e s t s  in c lu d e  a s s e s s m e n t  o f  
o r g a n ic  r e s id u e s  b y  ECD, FID, FPD  fo r  P an d  S  a n d  
Hall d e te c to r  for N. T h e  s o lv e n ts  m e e t  th e  req u irem en ts  
o f  th e  E P A a n d  A O A C  fo r  p e s t ic id e -r e s id u e  a n a ly sis .

S p e c ify  'BAKER RESI-ANALYZED'® -your a s su r a n c e  
o f  in te r fe r e n c e -fr e e  s o lv e n t s  fo r  g a s  ch r o m a to g r a p h y .  
S e e  J .T . B ak er 's  n e w  C a ta lo g  8 0  fo r  c o m p le te  d e ta ils . 
Call B ak er a t (201) 8 5 9 -2 1 5 1  t o  ord er  y o u r  c o p y  to d a y .

8 pt(3.8 L) 3-9265
Petroleum Ether

‘Baker Resi-Analyzed’®
30-60°CFor Organic Realdue Analysis

‘BAKER AN ALYZED’ R e a g e n t
LOT 024085
Organic Residue AnalysesOrganochlorine Compounds (as heplachior epoxide)(by GC. ECO) Organophosphorus Compounds (as paratftion)(Oy GC. FPO. phosphorus mode)OrganosuKur Compounds (as paraihion)(by GC. FPO. sulfur mode) Organomirogen Compounds (as diannonHby GC Han detector, nitrogen mode)FIO Active Compounds (as n-hexadecane)(by capillary GC)

Acidily passes teColor (APHA) 10. _  m Non-volatile Matter 5 ppmJT B aker Water (H.OXby Karl Fischer titrn) 0 OS\ * S__________ J This solvent has been specially purified by a multi-step processCHEMICALS] tillatlon in all-glass equipment.

o peak> 5 Pfl/ml

Smax
that includes dis-

II J.T. Baker Chemical Co., Phillipsburg, N.J. 08865

Sample concentrated 100 totd

ill Electrolytic
>0« tor Organe_________,
■»non Standard No peal

__.... Conductivity. Nitrogeh
Organorotrogen Compound* a* 
--------* peak > tOO ng

Sample concentrated 100 fold

i r r - f
TiT-U_

Detector Flama tom tatton tor organic compound» a»
n-nexadecane standard No peak > 5 ng/mt

¡ É >e toiaum Ether

Sample concentrated 1000 told

J.T. Baker Chemical Co. 
2 2 2  Red School Lane 

Phillipsburg, NJ 0 8 8 6 5



Our new multi-media, patented' fiber optic scanner is 
designed to detect the optical properties of a wide varie
ty of media. Applications are virtually unlimited.

Scannable media includes autoradiograms, TLC plates, 
paper, glass, textiles, metals, gels, powders, films and 
others. Qualitative internal and external strain analysis 
scans are also possible using dual polarizing filters.

A wide range of operating modes, scan head configura
tions and spectral parameters provide a unique com
bination of sensitivity and flexibility. Spectrally & ther
mally stabilized detectors and electronics provide an 
overall reproducibility of ± 1% or better.

We could go on about our patented optics, compact 
size, ease of operation, low power consumption, and 
more —and we do in our scanner brochure with detailed 
specifications. P a t. n o . 3,562.539 ■ 3.924.940

Q  Kjgxwm
Y o u  C a n 't  B u y  B e t t e r  L a b o r a t o r y  P r o d u c t s  T

V i n e l a n d .  N J  08360 ( 609) 692-8500
Exclusive Distributors: KONTES OF ILLINOIS, Evanston. Illinois 

KONTES OF CALIFORNIA, San Leandro, California
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P R E SID EN T’ S AD D R ESS

G r o w i n g  P a i n s

HELEN L. REYNOLDS
Food and Drug Administration, Bureau of Foods, Washington, DC 20204
W hen I w as a youngster, adolescents w h o  
com p lained  about cramps in  their arms and  
leg s used  to be reassured by their parents: 
"Don't w orry— those are just grow in g  pains."  
A nd it w as reassuring to be told that these  
m ysterious aches w ere a norm al part o f  
grow in g u p —of reaching that enviab le status 
of adulthood, w h ich  m eant freedom  from  
parental control. G row ing pains seem ed  a 
sm all price to pay for the advantages o f b ein g  
grow n  up, in d ep en d en t, able to make 
decisions, and en titled  to certain rights and  
p riv ileges. As w e  all in stin ctively  realize, 
grow th  is good  because it usually  s ign ifies  life  
and health; w h en  w e stop grow in g, w e  b eg in  
to d ie a little.

The AO AC may be said to have enjoyed a 
lon g  and relatively  secure ch ild hood . It 
began life  in  1884 under the protection o f the
U.S. D epartm ent o f Agriculture; then  from  
1927 u n til the m id-1970's, the Food and Drug  
A dm inistration acted as parent. As in  real 
ch ild h ood , that parental protection w as a 
m ixed b lessin g . The parent w as som etim es  
generous and caring, at other tim es n eg lectfu l 
or critical. A gain, as in  real life , as the fam ily  
fortunes fluctuated, so did  the fortunes o f  
AOAC. To extend  th e analogy still further, 
w e all k n ow  that som e offspring contribute  
m ore to the w e ll-b e in g  o f the fam ily than  
others; th ey  do chores, run errands, m aybe 
ev en  assum e part o f their ow n  expenses  
through scholarsh ips and part-tim e jobs. In 
this respect, AO AC has b een  a "good kid." It 
perform ed a num ber o f very usefu l chores for 
its sponsors and earned a substantial part o f its 
ow n  support through sales o f its publications.

But every  ch ild h ood  com es to an en d  som e  
tim e, and several years ago the Food and Drug  
A dm inistration d ecided  that the tim e had
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com e for AOAC to leave the nest. Even  
thou gh  the departure w as ex ten d ed  over  
several years, the severance o f the long- 
established  ties provoked a num ber o f 
"grow ing pains" for AOAC. H abits and  
relationships o f m ore than 90 years can't be 
broken in  a few  w eeks or m onths, and anyone  
em barking on  in d ep en d en ce is boun d  to make 
a few  m istakes. H ow ever, w e  sh ou ld  th ink o f  
these grow in g  pains as s ign s o f life  and vigor  
and as a norm al stage in  AO  AC's contin ued  
grow th  and d evelopm ent.

Som e o f the earliest problem s o f becom ing  
fu lly  in d ep en d en t are in  the process o f bein g  
so lved . T hey are the obv ious ones o f fin d in g  
n ew  quarters, b u ild in g  a professional staff, 
locating various sources o f incom e, and  
learn ing m odern techn iques o f m arketing and  
fiscal m anagem ent. At first these problem s 
w ere so pressing that th ey  occupied  alm ost the  
entire tim e and attention  o f AOAC  
m anagem ent. In tim e, h ow ever, as progress 
began to be m ade w ith  these primary 
problem s, others w h ich  w ere less obvious
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becam e m ore v isib le. Som e of them  w ere  
clo sely  connected  w ith  the n ew  in d ep en d en ce  
of AOAC; others w ere not, but w ere late in 
b ein g recogn ized  because they w ere  
d ev elo p in g  during a period w h en  the 
attention of AOAC m anagem ent was 
otherw ise occupied.

For exam ple, there is the question  of 
m em bership. What does it now  m ean to be a 
m em ber of AOAC? U n til relatively recently, 
the answ er w as clear. A m em ber o f AOAC  
was a scientist em ployed  by a regulatory  
agency. That's w hat the AOAC constitution  
said. Yet it w as apparent that scientists from  
industry and the academ ic com m unity play  
very active roles in AOAC; they publish  
papers in the Journal, attend the annual 
m eeting and the spring w orkshop and g ive  
presentations, serve as Associate Referees and  
as collaborators in  m ethods trials, and have  
been  responsib le for d ev elop in g  and testin g a 
num ber o f the m ethods that have been  
adopted as official. As their contributions  
have becom e increasingly im portant to the life  
and w e ll-b e in g  of AOAC, the concept o f  
Associate M em bership has been develop ed .
In return for the paym ent o f m odest dues, 
som eone not e lig ib le  for fu ll m em bership can 
becom e an Associate M em ber, w ith  a 
m em bership card. This past year, how ever, 
that concept becam e inadequate w h en , for the 
first tim e in  its history, AOAC appointed  
em p loyees of industrial and academ ic 
organizations as G eneral Referees and  
m em bers o f M ethods C om m ittees. Recently  
w h en  the Long-Range P lanning Com m ittee 
was d iscussin g the possib ility  o f an increase in  
dues for Associate M em bers, it becam e ev id en t  
that the old  concept o f m em bership is no 
longer adequate.

What does it really m ean to be a m em ber of 
AOAC today? What are the rights and the 
responsib ilities o f m em bership? Is the 
distinction  b etw een  full m em bership and 
associate m em bership still valid? If so, can it 
still be defin ed  sim ply by w h eth er the  
m em ber's em ployer is or is not a governm ent 
agency? Shouldn't the individ ual 
contributions and qualifications of the 
m em ber be m ore m ean ingfu l criteria? A nd  
w hat are the ben efits of b ein g  a m em ber of 
AOAC? What do m em bers have a right to 
expect from  the Association? What 
obligations do its m em bers ow e to AOAC? Is 
m em bership in  AOAC essen tia lly  d ifferent 
from m em bership in other scientific and

professional organizations? T hese questions  
can't be answ ered by a casual sen ten ce or tw o. 
They w ill probably occupy a considerable  
share of the work o f the Long-Range P lanning  
Com m ittee for the next couple o f years and the 
answ ers may require further changes in  the 
constitu tion  o f the Association.

In the sam e connection , m uch more is n ow  
required of the officers and standing  
com m ittees o f AOAC. N ot lon g  ago, the 
Board o f Directors w ere able to conduct their 
share o f the A ssociation's m anagem ent by  
m eeting for one day a year. N o w  the Board 
m eets four tim es a year and takes m any other 
actions b etw een  Board m eetings by p h on e and  
m ail ballots, yet the Board still has d ifficu lty  in 
com p leting the agenda. The Long-Range 
P lanning Com m ittee, w h ich  d idn't ev en  exist 
25 years ago, n ow  m ust m eet for a total o f at 
least 3 days a year, besides conducting som e of 
their business by correspondence. Sim ilar 
com m itm ents are b ein g required of a num ber 
of other boards and com m ittees o f AOAC, 
even  thou gh  the fu ll-tim e staff o f the  
A ssociation is far larger than it w as during  
AOAC's lon g  and sheltered  ch ild hood . N or is 
all of this activity a dem onstration of 
Parkinson's Law that work expands to fill the 
tim e available to do it.

O ne o f the m ost serious problem s that 
AOAC is n ow  attem pting to so lv e  is that of the  
decrease in  n ew  m ethods and collaborative 
studies. This problem  has been  the subject of 
lon g  and serious d iscussions am ong the Board 
of Directors, the Long-Range P lanning  
Com m ittee, and the staff. A m ong the m any 
reasons proposed for this decrease is :hat 
regulatory agencies are operating d ifferently  
now . W hereas in the past their pattern w as to 
gather laboratory ev id en ce and then  rake legal 
action, n ow  they tend to rely m uch m ore on  
the prom ulgation o f regulations and 
standards. This pattern may change again  
because o f the current reaction against n ew  
regulations. M eanw hile, how ever, less 
em phasis is b ein g placed on the need  for 
validated m ethods. Even w h en  analytical 
ev id en ce is still gathered in  support of 
regulatory activity, the traditional m ode o f the 
ind ivid ual analyst in  the laboratory 
perform ing the various steps o f a m ethod is 
y ie ld in g  to reliance on autom ated system s in 
w h ich  several com plex instrum ents are 
interfaced under the control o f a com puter  
that processes and m onitors large vo lu m es of 
data, m akes calculations, sm ooths curves, and
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does ev eryth in g  but s ign  the report for the  
analyst. Inevitably the nature o f analysis and  
m eth od ology  is ch anging. W ill th is change  
m ean that few er n ew  m ethods are needed?  
Even th ou gh  it is not really true that the 
m ethods aren't n eed ed , w ill adm inistrators 
perceive it to be true, and w ill they provide  
less support for d evelop m en t and testin g of 
m ethods?

By the sam e token, collaborative studies 
seem  to be changing. Because the n ew  
instrum ents and system s require a d ifferent 
type o f expertise to operate, it has becom e  
in creasingly  d ifficu lt and exp en sive to conduct 
a collaborative study as the AO AC has defin ed  
it. The requirem ent for 6 laboratories to 
participate has becom e a pressing problem . 
Som e agencies and large organizations are 
n ow  conducting their ow n  validation  studies 
w ith  as few  as 3 laboratories. Can this 
arrangem ent be reconciled  w ith  the AO AC 
criteria for collaborative studies? Is som e type 
of com prom ise possible? For exam ple, h ow  
should  w e  d efin e a "laboratory"? The 
purpose o f sp ecify in g  several laboratories is 
surely to reveal the variability am ong analysts 
in  d ifferent locations and under d ifferent 
supervision  and to balance out biases to the 
extent possible. But h ow  far apart m ust two  
laboratories be located physica lly  to serve this 
purpose? We recogn ize that tw o field  
laboratories of the sam e agency in  d ifferent 
cities are separate laboratories, but suppose, for 
reasons o f constricted space, portions o f a 
d iv ision  o f an agency are scattered in several 
locations in  the sam e m etropolitan area, 5 or 10 
m iles apart? D o they qualify as separate 
laboratories or not? Or h ow  about the actual 
situation in the Food and Drug A dm inistration  
in w h ich  several o f our scientists are stationed  
at the N ational Bureau o f Standards because 
NBS has a reactor but FDA does not? In a 
collaborative study, w ou ld  the NBS analysts 
and the FDA analysts be counted as one  
laboratory or two? This m ay seem  to be a 
frivolous question , but if w e  are rejecting 
collaborative studies for b ein g  on e or two  
laboratories short o f the required six, the 
question  is not so frivolous after all.

The original concept o f the collaborative 
study w as a sm all stroke o f gen iu s. We tend  
to take it for granted today, but at the tim e it 
w as dev ised , it so lved  a perp lexin g problem  by 
offering a solu tion  that w as both satisfactory 
and sim ple, yet capable o f b ein g  ex tended  to 
m eet increasingly  sophisticated  dem ands.

Can th is concept be adjusted and extended  
again to m eet present dem ands? If not, w ill  
the collaborative study fall in to  d isuse just as 
its virtues are b ein g recogn ized  by other  
organizations and other countries w h o  lon g  
refused to accept it? Do w e have present-day  
gen iu ses in  AOAC w h o  w ill m eet this 
challenge?

O n a m ore m undane lev e l, AOAC has the 
fam iliar "grow ing pain" that is b ein g  shared  
by m ost organizations today, that o f raising  
funds in  a period o f h igh  in flation , cutbacks in  
traditional support, and sharp com p etition  for 
the lim ited  m oney that is available. Even 
mature associations that have been  
in d ep en d en t and successful for m any years are 
facing this problem . It seem s like m ore o f a 
grow in g  pain for AOAC because the  
A ssociation is on ly  now  b eg in n in g  to d ev elop  
the m echanism s and expertise to deal w ith  it. 
As part of the same problem , m any AOAC  
services that form erly could  be provided  at 
cost n o w  m ust be priced h igh  en o u gh  to cover  
their share o f adm inistrative overhead. This 
com es as a shock to som e m em bers w h o  w ere  
used to AOAC's low  prices and free services, 
and it has also taken som e gettin g  used to for 
long-tim e AOAC staff m em bers w h o  w ere  
used to operating under the old  system . Still 
another facet o f this sam e problem  is the need  
for the AOAC staff to learn m arketing  
m ethods and sales techniques, and to convin ce  
th em selves that salesm anship is really  
com patible w ith  professional science.

AOAC is sharing in a grow in g pain that is 
affecting all peop le in all phases o f m odern  
industrial civ ilization: the accelerating pace 
of change. Com m entators on the hum an  
scene have often  rem arked on the trem endous 
changes in daily life  that have taken place just 
since the turn of the century or ev en  since  
1950. A large proportion of the th in gs that w e  
use and dep end on every day w ere rare or 
ev en  u nkn ow n 100  years ago: electricity in 
the hom e, for exam ple; a safe and readily  
available w ater supply; autom obiles and  
airplanes; radio and telev ision ; plastics; 
synthetic fabrics; computers; satellites and  
space travel; frozen foods; antibiotics. Our 
very language has had to change accordingly: 
"a trip to the m oon" no lon ger serves as a 
sym bol o f dreams and fantasy. As w e  all 
know , despite fears about foreign  substances 
in  food and the supposed  d isadvantages of 
processed food, hum an b ein gs n ow  are 
grow in g  larger and liv in g  lon ger than even
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the m ost visionary prophet w ou ld  have dared 
to predict 100 years ago. Paradoxically, 
increased lon gev ity , like m any other advances, 
has proved to be a m ixed b lessin g  w ith  its ow n  
problem s.

Like daily life, laboratory w ork has been  
transform ed. A n yon e w h o  leafs through past 
volu m es of the AOAC Journal can w atch this 
transform ation hap p en in g  year by year.
"Wet" chem ical m ethods for s in g le  analytes at 
percentage lev els  w ere gradually replaced by 
m ethods centering around the  
spectrophotom eter, then  the gas 
chrom atograph, then  the mass spectrom eter 
and other sophisticated, com plex instrum ents 
that determ ine several or m any analytes at 
lev els  that have dropped to m illigram s, then  
m icrogram s, then  nanogram s, and.low er. As I 
m entioned  above, the sophisticated  
instrum ents are n ow  b ein g incorporated into  
autom ated system s controlled  by com puters so 
that to a casual observer the daily routine of 
the laboratory has changed drastically in just 
the last generation . O bviously  analysis is 
b ein g  don e d ifferently  today from  the w ay it 
w as done w h en  the AOAC was founded. 
M oreover, the lin e betw een  d iscip lin es is 
d isso lv in g  to a large extent. From its earliest 
days, AOAC has adopted som e m ethods that 
are not “chem ical" but rather in vo lved  
anim als, bacterial organism s, insects, and other  
non-chem ical m aterials. The num ber o f such  
m ethods increased sharply about 10 years ago. 
Since a large proportion o f our Associate 
Referee topics are concerned w ith  b iological 
tests of som e kind, AOAC is no longer  
ex clu sively  an association of chem ists. 
M oreover, AOAC plans to becom e m ore active  
in  the fast-grow ing area o f b io logical and  
toxicological m ethods. Thus on e o f our 
problem s is h ow  to reflect th is sh ift in  
em phasis in  the nam e o f the A ssociation, its 
governance and m anagem ent, its programs, 
and its m em bership. We are taking som e 
d efin ite  steps to resolve th is problem . First, 
the AOAC is entering into a contract w ith  the  
Federation of Am erican Societies for 
Experim ental B iology to undertake a study of 
AOAC program s and operations w ith  special 
em phasis on  greater participation in  areas 
related to the b iological and life  sciences. 
Second, because no one has suggested  a 
suitable nam e for the A ssociation that 
incorporates the concept o f participation by

scientists other than chem ists and yet retains 
the fam iliar in itials AOAC, w e  are p lan n in g  to 
sponsor a contest to fin d  a n ew  nam e. D etails 
w ill be announced in  The Referee.

T hese actions represent first steps but not 
solutions. I have no instant solu tions for all of 
these problem s I have listed. It has b een  m y  
observation that m ost advances don't com e as a 
b lin d in g  flash that transform s the w orld  in  an 
instant. They usually  start w ith  an _dea in  the  
form  of a q u estion — "What if. . .?"—w h ich  
then  m ust be p layed  w ith , tried out, rew orked, 
put into w ords or som etim es an equation, 
discussed, criticized, sen t back to the draw ing  
board, m odified , tried out on a larger scale, 
ch a llen ged , debated, strengthened , supported  
by ev id en ce, until a lon g  tim e later it b eg in s to 
look like a so lu tion  to a problem . That's a 
capsule description o f h ow  an AOAC m ethod  
gets d evelop ed , validated, and adopted; h o w  
the AOAC and in d eed  m ost organizations  
work in practice; h o w  revolutionary  
discoveries and in ven tion s com e in to  being; 
and in  general h ow  the w orld  gets its work  
done. O ccasionally the process is interrupted  
by som e drastic upheaval, such as a war, an 
econom ic depression , or 40 days and 40 n igh ts  
of rain. T hese upheavals s low  d ow n  the 
process in  som e areas and speed  it up in  
others. M ean w h ile , grow th and its 
accom panying grow in g pains continue.

But w e  don't b elieve  that the AOAC sh ou ld  
grow  up aim lessly, w ith ou t purpose or 
direction. We are constantly exam in ing our 
grow in g process, d ec id in g  w h eth er w e  shou ld  
let go  o f the old  and take on the n ew , and  
alw ays seek in g  im provem ents in  our goals, 
our structures, and our operations. W e hop e  
that all o f our m em bers and the users o f our 
products w ill take part in  this exam ination.
Let us k n ow n  h o w  w e can grow  better and  
serve you  m ore effective ly . G ive us a portion  
of your tim e and your th ou gh t to help  us 
through this d ifficu lt period o f our history.
As Kermit th e Frog in  the "M uppet Show "  
says, "It's not easy b ein g  green." But by the  
en d  o f his son g  he has d ecided  that green  is 
w hat he really w ants to be. It's not easy b ein g  
the AOAC just now , either, but the AO AC is 
w h at w e  really w ant to b e—a strong, effective , 
grow in g AOAC, rendering service to our 
m em bers and to the public by p rovid ing  
reliable m ethods for use in  the sciences related  
to agriculture and the public health .
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W IL E Y  A W A R D  A D D R E S S

T h e  T o t a l  P i c t u r e

LEONARD STOLOFF
Food and Drug Administration, Division of Chemistry and Physics, Washington, DC 20204
I take note that the H arvey W. W iley award is 
g iv en  for past ach ievem ents, not future 
prom ise, and that it has been  the custom  of 
m ost recip ients to recount the h igh lig h ts  of 
the work that brought them  to this podium . 
For m ost o f th is aud ience that subject could be 
of lim ited  interest. Let m e instead, in  this 
period  w h en  the AO AC is searching for its 
ow n  id en tity  and for support from  a w id er  
com m u nity  than state and federal regulatory  
agencies, draw on m y experience, and that of 
Dr. W iley as presented  in  h is autobiography, 
to d ev elop  a viab le strategy for the future, a 
strategy to d evelop  support and participation  
at all lev els  o f the organization, one that 
in clu d es the v iew s o f the regulated as w e ll as 
the regulator—in sum , a strategy o f the Total 
Picture.

This is a strategy, probably utopian , of 
scien ce in  its true sense, the search for 
k n ow led g e and truth in  the physical w orld , 
unconstrained  by the boundaries o f practicing  
discip lin es, legal artificialities, and political 
com prom ises. The end  w ill still be that 
product for w h ich  the AO AC is properly held  
in  h ig h  regard, the com pilation  o f validated  
m ethods o f analysis, but the charge to each 
R eferee sh ou ld  be broadened: H e m ust be 
responsib le for m ore than m ethod  
develop m en t; he m ust be aware o f m ore than  
the chem istry, b io lo gy , m echanics, and  
electronics o f the analysis; he m ust also be 
fam iliar w ith  the purpose for w h ich  each  
m ethod is to be used, and the consequences  
arising from  the reported values.

This is a strategy that d ep ends m ore on  the  
m em bers than on  the officers. It is th ey  w h o  
set the tone o f the AOAC; it is they to w h om  
n ew  m em bers com e to talk and listen; it is 
they, through the program s th ey  present and  
the papers th ey  p ublish  in  the pages o f the  
Journal, w h o  provide the im age o f the AOAC  
to n ew  and prospective m em bers. It is also 
the m em bers in  adm inistrative capacities w ith  
control o f m onetary support for m eeting
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attendance w h o  in flu en ce participation.
Those w h o  venerate the m em ory o f Dr.
H arvey W iley m ight h eed  h is advice g iv en  in  
an address to the W orld's C hem ical C ongress 
in  1892: "The chem ist is a social b ein g , and  
there is a life  outside o f the laboratory as 
beautifu l and as usefu l as the life  w ith in . The 
narrow ness o f an idea and the fla tten in g  of 
isolation  are to be avoided  as the purpose on  
an investigation  is to be pursued. . . A nd thus 
to w id en  h is horizon  and broaden his v iew s  
the chem ist m ust leave h is desk and seek the  
acquaintance o f h is fe llow s. Every tim e you  
take a brother chem ist by the h and  you  
enlarge your life  and extend your strength, 
and the farther apart the fie ld  o f your  
activities, the greater the benefit."  Dr. W iley's  
fee lin g s w ere su ffic ien tly  strong in  th is regard 
that as a you n g  professor at Purdue he saw fit 
to cover m eeting attendance costs out o f his 
ow n  pocket w h en  the un iversity  refused to 
pay his expenses.

To be realistic, it is obvious that no m ore 
than a sm all fraction of the m em bership o f any  
organization gets to any on e m eetin g , and it is 
the unusual group that can boast that every  
m em ber has attended at least on e m eeting. 
M em bers and prospective m em bers for the  
m ost part d ev elop  their ideas on  the relevance  
of the A ssociation to their n eeds from  the  
pages o f the new sletter ( The R eferee) and the  
Journal.
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Cecilia Cassidy has don e a remarkable job in  
ed itin g  The R eferee, s ince sh e has o f necessity  
perform ed as both editor and reporter. It has 
b een  an excellen t veh ic le  for com m unication  
from  the A ssociation executive team to the  
m em bers. U nfortunately, although  the lines 
are open , the m em bers have not responded by 
usin g  this m edium  for com m unicating w ith  
the executives and, m ore im portant, w ith  each  
other. In m any journals personal 
com m unications on  technical subjects are 
provided  for in  the "Letters to the Editor" 
colum ns, w h ich  may be the m ost in teresting  
part of an issue. Lacking such a provision  in  
the Journal o f the A O  A C , and con sid erin g  the  
availability of The Referee for letters from the  
m em bers, I urge those w h o  feel the desire to 
com m unicate their v iew s or n eed s to consider  
The Referee as their proper outlet.

The Journal o f the A O A C  is the con tin u in g  
face o f the A ssociation to the outside w orld. 
The research presented  as papers and reports 
in  its pages m ay be the on ly  contact, outside of 
O fficial M eth ods of A n a lysis , that w e  have w ith  
the greater scientific com m unity . It is the 
quality, relevance, and con tin u ity  o f these  
papers and reports that w ill attract others 
perform ing sim ilar in vestigation s to publish  in 
the Journal. H aving m ade contact w ith  the  
A ssociation through its editorial and p u b lish 
in g  staffs, th ey  m ay fee l im p elled  to join us.

This, then , is advice on h ow  to display the 
m ost attractive face: not a cosm etic job, but 
that ruddy g low  that com es from  a healthy  
body. The scope of papers in  the Journal is not 
necessarily restricted to the presentation o f  
analytical m ethods; papers on  applied  
m ethod ology , such as surveys, and m etabolism  
or stability studies have been  p u blished  in  the 
past. Perhaps a separate section  on  applied  
m eth od o logy  could  make that p oin t m ore 
obvious to those look in g  for an outlet for their  
research papers. The sam e consideration  
applies to papers on  the physical properties 
and reaction chem istry o f the analytes under  
investigation . W hy shouldn 't w e  attract those  
d ev elo p in g  the fundam ental data on  w h ich  
our m ethods rest? But format w ith ou t content 
is on ly  an em pty sh ell. The quality o f the 
review  process is the insurance that on ly  
quality papers are published . Those w h o  are 
called upon to judge w h eth er a paper m erits 
publication m ust take that task seriously.
Their review  of w hat the A ssociation  
p u b lish es as science u ltim ately reflects on  
them . In that regard the introduction  o f a

paper may n eed  as m uch attention  as the body. 
I have observed that all too often  the  
in troduction  to a research paper contains a 
se llin g  job, usually  marked by hyperbole, on  
the im portance o f the work. As part o f the  
total picture the reason for attem pting a p iece  
of research sh ou ld  be presented  just as 
accurately as the work itself. M oreover, a 
potential review er w h o  receives a paper, any  
part o f w h ich  is outside his field  o f expertise, 
should  not be too proud to seek assistance or to 
refer the paper to som eon e m ore com p etent to 
judge its quality.

For those m em bers w h o  do get to the  
m eetings there m ust be m ore than the  
camaraderie and exchanges o f inform ation in  
the corridors to com pensate for the tim e and  
expense. The attendance and audience  
participation at the spring m eetings that I have  
seen  and have b een  told  about argue forcefu lly  
for an action-oriented  program. A ltogether  
too m uch o f our annual m eeting tim e in  the  
past has been  taken up w ith  routine Referee 
reports recom m en ding n oth in g  m ore than  
"continued study." Furtherm ore, a report on  
a collaborative study, a lthough essential to our 
acceptance process, is ted iou s fare for oral 
presentation. I suggest that all Referee 
reports, particularly those conta in ing  
recom m endations for action, be prepared for 
publication in the Septem ber issue o f the  
Journal; that all reports o f collaborative studies 
be publish ed  as exp ed itiou sly  as possib le and  
distributed to the appropriate Com m ittee  
m em bers at the tim e o f subm ission  for 
publication; and that form al action for 
adoption  at the m eetin g  be taken on  on ly  
those m ethods for w h ich  the collaborative 
study has appeared in  print for all in terested  
parties to study. This process sh ou ld  a llow  
the C om m ittees m ore tim e to consider each 
proposal for action and, sh ou ld  th ey  desire, 
elim inate the Sunday prem eeting m arathon  
sessions. M ethod adoption could  thus be 
m ade a deliberate process for those w h o  are 
interested , and the C om m ittees o f the M ethods  
Board could h old  hearings on  request for those  
opposed  to a particular recom m endation.

The A ssociation has not, insofar as I know , 
ever turned d ow n  a m em ber w ith  a technical 
report to present, a w ise  policy that sh ou ld  
contin u e ev en  though  it results in  
unstructured session s. This is the material 
from  w h ich  serendip ity  is born. Structured  
sym posia w ith  in v ited  speakers can, how ever, 
be p lann ed , and I am pleased to see  the
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A ssociation taking a p ositive step in  that 
direction w ith  a call for topic  
recom m endations. As m ight have been  
anticipated, m ost o f th e recom m endations I 
have seen  cover broad areas and are m uch too  
general to produce a liv e ly  forum . A ctiv ity  at 
the cutting edge o f science is w hat w e  should  
be seek in g  to uncover, and like the ed ge of a 
saw the areas can be sharply d efined . The 
presentations are then  m ore lik ely  to be n ovel 
and not a review  o f o ld  material. The subject 
matter can be as fundam ental as the theory  
and techn iques o f tandem  mass spectrom etry  
or ion -selective m em branes, and as applied  as 
the sources o f variance in  the routine 
m onitoring o f drug dosage form s by AOAC- 
approved m ethods, or distribution and impact 
of d iox ins in  the environm ent. In any case, a 
sym posium  is not built on  a w ish  for 
in form ation, but on  reportable work.
P lanning for a sym posium  sh ou ld  start w h en  
the aw areness d evelop s that a num ber of 
investigators are w ork ing in the sam e area 
toward the sam e or sim ilar goals. A ctiv ity  is 
invariably a s ign  o f interest at som e lev e l of 
responsib ility . A n alert Referee shou ld  
recogn ize the s ign s o f activity and steer these  
investigators to report in  a com m on forum — in  
essence, organize a sym posium  around work  
in  progress. To this core, contributions on  
background, impact, and recom m endations for 
future activity can be added.

H aving com e full circle back to the AOAC  
Referee, it is n ow  appropriate to am plify m y 
o p en in g  remarks. I stated that the Referee 
m ust be responsib le for m ore than m ethod  
develop m en t. In th is context there can be no  
d ifferentiation  b etw een  G eneral and Associate  
R eferees since the title bears no relation to the 
scope o f responsib ility , an organizational 
problem  that affects o n ly  the pride o f the title  
bearer and certainly has no relation to 
professional judgm ent or im portance o f the  
task assigned.

The key w ord for any Referee is 
"relevance." It is the attribute o f a study or 
project that attracts attention  and gu id es  
direction. But relevance is an em pty w ord  
w ith ou t a statem ent o f the target: in  our case, 
the physical and econom ic w e ll-b e in g  o f the  
public that pays the b ill e ither through taxes 
or through the price on  the item  purchased.
As w e in v ite  those in  industry to join w ith  the 
"official analysts" in  the broadening o f our 
A ssociation, rem em ber that the industrial 
analysts perform  m any m ore determ inations

than are perform ed by govern m en t analysts in  
m onitoring the adequacy o f industry controls. 
Regardless o f our roles, the target of relevance  
is the sam e, even  th ough  it is not susceptib le to 
easy defin ition .

To d ev elop  a fee lin g  for w hat is relevant, in  
analyte, in  procedures, and in m ethod  
attributes, a Referee m ust d ev elop  a 
k n ow led g e o f the industry in vo lv ed , its m ode  
of operation, and the econom ic processes that 
support it; he m ust recogn ize the purpose of 
the analysis in  its econom ic or public health  
aspects; and he m ust be fam iliar w ith  the  
regulatory or grading processes under w h ich  
the m ethod w ill be used. Each Referee, 
w h eth er chem ist, m icrobiologist, or 
toxicologist, in d ev e lop in g  the total picture 
m ust rely on  advice from  the supporting  
discip lines, but not relinquish  to them  the  
responsib ility  for putting the picture together. 
There is no d iscip lin e so arcane that its 
ultim ate rationalization cannot be exp la in ed  in  
com m on language to a reasonably erudite 
ind iv id u al trained in  the physical or b iological 
sciences. A Referee w ith  th is background is 
better able to select those analytes for w h ich  
m ethods are n eed ed  and select or d ev elop  
those m ethods m ost appropriate to the need. 
There is at present n o  n eed  to go  as far as did  
Dr. W iley. As C h ief o f the Bureau of 
Chem istry, he required b iological ev id en ce of 
the dangers he perceived  in  th e use o f certain  
food  preservatives. H aving no supporting  
Bureau of T oxicology, h e  set up h is ow n  
experim ents w ith  hum an volu nteers, w h ich  I 
doubt m odern toxicologists could  im prove 
upon.

Through the d ialogues that are required to 
d evelop  the total picture, a Referee w ill have  
established  contacts am ong those h av in g  
various interests in  the analyte and varied  
approaches to the analysis. A broader 
audience w ill have been  exposed  to the AOAC  
and its purposes, and a poo l o f potential 
sym posium  participants w ill have been  
develop ed . There is no te llin g  w hat w ill  
happen w h en  d ifferent groups w ith  com m on  
in terests interact. The result could  be the 
fruitful on e in  Dr. W iley's favorite apocryphal 
story: To be able to crop an oth erw ise arid 
acre, a farmer lit on  the d ev ice o f p lanting  
alternate rows of potatoes and onions; the 
on ion s caused the eyes of the potatoes to water 
to the extent that both crops w ere adequately  
irrigated. The result o f interaction could  be as 
ben eficia l for AOAC.
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BAN Q U ET AD D R ESS

S c i e n c e  a n d  P u b l i c  P o l i c y

ARTHUR HULL HAYES, Jr
Commissioner of Food and Drugs, Food and Drug Administration, Rockville, M D 20852
I w as fortunate to have becom e the  
com m issioner of Food and Drugs just as FDA 
w as b eg in n in g  its 75th anniversary  
celebration. I could not help  but be im pressed  
by the sen se of history I see am ong so m any 
peop le w h o  work for FDA or w h ose  work  
brings them  in touch w ith  the A gency.

From m y ow n  crash course in  FDA history, I 
can readily perceive that the problem s that 
daily b esiege the A gency are not isolated  in 
this tim e and this setting, but have historical 
antecedents. As a result, at virtually  all of my 
in itial m eetings w ith  FDA staff I m ade clear 
that I w ou ld  not decide any issues or make any  
changes in  ex isting p olicies and procedures 
until I understood the historical basis for 
them .

I have d iscovered  from m y study o f FDA 
history that m any o f the prin cip les applied  by 
FDA to its everyday work in  fact stem  from  
p olicies and concepts nurtured by Dr. H arvey  
W iley som e 75 years ago. Probably forem ost 
am ong these ideas is that regulation m ust have 
its base in  good  science. That prin cip le is as 
true today as it was w h en  Dr. W iley was 
enforcing the Food and Drugs Act. Therefore, 
I w ou ld  like to discuss science and h ow  it 
relates to public policy.

I b elieve  that public p o licy—as reflected in  
our law s and regulations, or in our societal 
attitudes—is inseparable from  science.
Science not on ly  is a critical e lem en t in  
creating public policy , but m ust form  the basis 
for sound public polic ies, in clu d in g  
regulation. Our perm anent dilem m a is that 
each step forward in  science, in  a sense, 
destroys a fragm ent o f our ex isting  public  
policy, and major scientific advances 
som etim es generate the need  for entire ly  n ew  
p olicies that inev itab ly  m ust be effected  after 
they are needed .

We n eed  go no further than the history of 
this organization to dem onstrate h ow  this 
works. A gain, I return to the w ise  Dr. W iley,

Presented at the  95th A nnual M eeting of the AOAC, Oct. 
19-22, 1981, at W ashington, DC.

w h o  w rote in  h is autobiography: "Up to the  
form ation o f the A ssociation the m ethods used  
in the chem istry of agriculture w ere crude, 
incon clu sive and in m any cases erroneous.
A n agricultural product analyzed  by tw o or 
m ore chem ists w ou ld  present, very frequently, 
m any im portant variations. If products w ere  
sold  on  an analysis o f this k ind the purchaser 
m ight be defrauded in  on e case and the seller  
m ight be defrauded in  another. In either case 
chaos reigned. The work of the AOAC has 
brought order out o f this chaos."

The work o f the AOAC, and the more 
refined  form s o f analysis dev ised  and d iffu sed  
by its m em bers, have brought m ore than just 
order. It has also brought a realization o f the  
n eed  for n ew  laws.

There is an in teresting section o f the 
Congressional Record  from the turn o f the 
century in w h ich  Congressm an M ann  
dem onstrated to h is co lleagues that new  
chem ical detection  m ethods w ere revealing  
n ew  concerns about the food supply  These 
n ew  m ethods, he said, found  m ilk conta in ing  
form aldehyde, boric acid, borax, and sodium  
bicarbonate; sausages stuffed w ith  sulfurous  
acid, salicylic acid, and boric acid; baking  
p ow er adulterated w ith  calcium  acid 
phosphate, alum , tartaric acid, bitartrate of 
potassium , and calcium  sulfate; etc., etc.
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Congressm an M ann's list, and the k ind of 
k n ow led g e that it reflected, created the  
necessary aw areness, the realization, n eeded  
in  a free society to change the then-current 
public policy  and to substitute a n ew  form  of 
policy  in  k eep in g  w ith  this n ew  k n ow led ge.

A nd so the N ation  fou n d  itse lf in  1906 w ith  
a n ew  law  that banned from  interstate 
com m erce any adulterated or m isbranded  
foods or drugs. In short, w hat came first w as 
the n ew  science, the n ew  m ethods of 
detection; then  came the public policy  changes 
to reflect that n ew  k n ow led ge.

This sam e them e has been  repeated in  
subsequent FDA history. Public policy  in  
food and drug regulation  has evo lved  as it has 
because analytic capability forced that 
evolu tion . Thus, as the N ation  gain ed  an 
increasingly  sophisticated ability to detect 
hazards, the public po lic ies have had to keep  
up.

For the majority o f th is century, w e  have  
had on ly  a lim ited  capacity to prevent 
adulteration o f our food and drug supply  
because our m ethods w ere, in  a sense, weak. 
They could detect o n ly  gross contam ination.
By the 1950's, how ever, good  toxico logy based  
on colorim etric m ethods w as actually able to 
detect quantities o f various chem ical residues 
in  the m icrogram  range, s ign ify in g  that the  
barrier b etw een  the gross and the subtle had  
been  penetrated. The 1938 law  that replaced  
the p ion eer statute o f 1906 gain ed  n ew  
effectiven ess and n ew  m ean ing each day  
because o f such analytical advances.

Then in  the 1960's the curve o f analytical 
progress seem ed  to becom e hyperbolic. 
A nalytical appetite grew  by w hat it fed on , as 
w e m oved to gas and then  th in  layer 
chrom atography, and to ev en  greater 
refinem ent, sen sitiv ity , and reso lv in g  pow er  
in  the 1970's w ith  radioim m unoassay, mass 
spectrom etry, and other techniques.

Thus, b etw een  1930 and the present the 
m inim um  am ount o f material that routinely  
could be quan tified  d im in ish ed  by m any  
orders o f m agnitude, a sim ply staggering  
advance in  reso lv in g  pow er. The chicken- 
and-egg-like cycle o f progress in  m easurem ent 
and reaction in  policy  seem s end less.

Instead o f the gross determ inations reflected  
in  those early articles in  the AOAC Journal, w e  
n ow  see  articles that deal w ith  such matters as 
"Gas-Liquid Chrom atographic D eterm ination  
of Sulfam ethazine in  Sw in e and Cattle 
Tissues;" "H igh Pressure Liquid

Chrom atographic-Therm al Energy  
D eterm ination  o f N -N itrosod ieth an olam in e in 
Cosmetics;" "Spectrophotom etric 
D eterm ination  o f P hosphorus in  Certifiable 
Straight Color A dditives;'' "Gas-Liquid 
Chrom atographic D eterm ination  o f A n ilin e  
M etabolites o f Substituted Urea and  
Carbamate H erbicides in  A queous Solution,"  
to cite but a bit o f the rich fare offered  in  the  
July issue o f the Journal.

M oreover, this is o n ly  the b eg in n in g . 
R ecently, FDA in itiated  a study to id en tify  
tech n o log ies lik ely  to em erge over the next 15 
years, tech n ologies that w ill have a sign ificant  
im pact on A gen cy  operations and policy. This 
study, w h ich  reflected the th in k in g  o f 190 
h ig h ly  qualified  professionals, inclu d ed  not 
o n ly  n ew  disease treatm ent m ethods, n ew  
approaches to d iagn osin g  disease, and n ew  
food sources, but also n ew  and em erging  
m ethods o f d etecting hazards and  
contam inants, such as com puter-assisted  
advances in  chrom atography in  conjunction  
w ith  such analytical tools as mass 
spectrom etry.

A ll o f these advances m igh t alm ost be called  
an em barrassm ent o f riches, for once again  
science is creating the n eed  for n ew  public  
p olicies. Each step in  m olecular intim acy  
brings us past the question: "Is it there?" to 
another, m ore d ifficu lt question: "What does 
it mean?"

O ne th in g  it does m ean is that w e  are facing  
a ch a llen ge that w ou ld  have w arm ed the heart 
of H arvey W iley. W e have to fash ion  a public 
policy  that responds to and accom m odates 
contem porary scientific reality and w e m ust 
accom plish  th is through op en  debate.

A lready there is ev id en ce that public policy  
is b ein g  reshaped. In last year's appropriation  
process, C ongress d ecided  that th e tim e had  
com e to have an outside body such as the 
N ational A cadem y of Sciences exam ine  
questions about risk assessm ent procedures 
and the institutional m eans o f usin g  and  
acting on  them . FDA also asked the Select 
C om m ittee on  GRAS (G enerally R ecogn ized  
As Safe) Substances o f the Federation of 
Am erican Societies for Experim ental B iology  
to consider, based on its 10 years o f experience  
in  a m assive review  o f GRAS substances, the  
processes o f scientific evaluation  for 
regulatory decisions.

In addition , I fu lly  support procedures 
through w h ich  scientific q uestions before FDA  
scientists receive the closest scrutiny by
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scientific peers inside and outside 
government. We do th is now in  a variety of 
w ays, for example, through advisory 
committees w h ich  aid in  devising scientific 
protocols or testing guidelines to ensure that 
our test requirements represent the "state of 
the art" in  the fie ld  of toxicology and safety 
evaluation. We are also doing this now by 
publish ing notices in  the F ed e ra l R e g is te r  to 
secure input from the scientific comm unity as 
w e ll as the general public about critical issues.

A  second category of responses to the 
question, "W hat does it mean?" is that FD A , 
and a ll scientific regulatory agencies, must be 
able to create flexib le regulatory mechanisms 
to accommodate science's proliferating 
challenges.

We do th is by w ork ing  w ith  other 
regulatory agencies through the Interagency 
Science/Health Coordination Group, w hich  
includes the Department of Agricu ltu re , the 
Environm ental Protection Agency, 
Occupational Safety and Health 
Adm in istration , and the Consumer Product 
Safety Com mission. Th is cooperative effort 
has sought to develop general guidelines for 
evaluating carcinogenesis data, estimating 
risks, and producing uniform  testing 
guidelines that enjoy the approval and 
consensus of both the Governm ent and the 
public.

We are also doing more to address specific 
agency problems. For example, on September
9 ,1 appointed a h igh-level drug approval task 
force to recommend, by March 15, 1982, 
specific improvements that go beyond past 
efforts and address not only the regulatory 
process but also w ide-ranging scientific policy 
issues. Included in  the scope of this group's 
efforts are:

• the scientific criteria for new drug 
approval;

• the role of expert advisory committees;
• deregulation of early phases of clin ica l 

research;
• improved post-marketing m onitoring of 

drug effects;
• acceptance of scientific studies conducted 

abroad;
• pediatric testing; and
• needed leg islative changes.
Behind every one of those phrases, pushing 

at the frontier of public policy formation, are 
tough, new , controversial, science-based 
decisions that your Association's members' 
w ork in part caused and in  part w il l  solve. I

hope that I can count on your expert opinions 
as w e ll as your technical expertise to help 
ensure the quality of the new policies w h ich  
FD A  must fashion.

A n  analogous arena of policy construction is 
in  place to update this Nation's food safety 
law . Both Houses of the Congress have b ills  
before them. Both w ill hold hearings. M any 
fine reports have been undertaker, in  the 
recent past and have w e ll prepared the stage 
for this leg islative renovation. But it is 
science's advances that show public policy to 
be rusty. Indeed, the most frequently cited 
reason for food safety reform — though clearly 
one among m any—is the in fle x ib ility  of the 
Delaney Clause, w h ich  requires banishm ent 
from our food supply of any added substances 
shown to cause cancer, when the ab ility  to 
measure parts per tr illio n  is becoming 
accepted as commonplace laboratory w ork.

A lready fu lly  in  v iew  on FD A 's horizon are 
sim ilar examples w ith in  other categories of 
products for w h ich  we are responsible. I f  
certain k inds of low-level, long-term radiation 
exposure are harm fu l, either to some people or 
to a ll of us, new public policy w il l  need to be 
erected squarely in  the path of the fastest 
growing industry in the w o rld — the computer 
revolution that would seem bent on w ir in g  
every last one of us into a ll hum anity.

N ew  forms of disease and new ly  resistant 
old medical Nemeses are being confirmed 
more frequently , even as the number of 
manufacturers of some of the most important 
biologies weapons know n are d w in d lin g .
There w il l  have to be new public policy 
addressing manufacturer indem nification a n d  
new wonders produced by medical science.

F in a lly , I w ould propose a th ird , more 
philosophical answer to the question of what 
a ll this means for both regulators and 
scientists. Physicist Freeman Dyson gives us 
such an answer in  his biography, D is tu r b in g  th e  
U n iv e r s e . He tells how when he was 8 years 
old, someone gave h im  a children 's book, T h e  
M a g ic  C i ty ,  b y  Ed ith  Nesbit. He carried the 
memory of that book throughout h is life , 
saying that even as a boy he understood that it 
was not just another story about some crazy 
kids, but rather a fable about a crazy 
un iverse— one that, as he grew older and 
learned more, he fe lt bore a strong 
resemblance to the universe we happen to 
reside in .

One of the main themes in  T h e  M a g ic  C i ty  is 
technology. As Dyson put it, " It  is a law  of
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life  in  the Magic C ity  that i f  you w ish  for 
anything you can have it. But w ith  th is law  
goes a special rule about machines. I f  anyone 
w ishes for a piece of m achinery, he is 
compelled to keep it and go on using it for the 
rest of h is life ."

W ell, beginning w ith  the Greeks we gained 
a technology, the technology of measurement. 
Rather than fantasize and speculate about the 
nature of the w orld  around them, proto
physicists such as Archim edes measured 
through experim ent. The human species had 
evolved to a point where it w ished for a 
machine to understand the w ork ing  of the 
universe, and that w ish  was granted.

But, just as in  T h e  M a g ic  C i ty ,  hum ankind 
has been compelled to keep it and to go on 
using it. Thus, science, from w h ich  we once 
expected sure, quick, and easy answers, now 
appends to each answer ever more d ifficu lt 
questions. That does not mean, however, that 
we should, or we can, turn away from science. 
It means only that we have the machine and 
we must find  better ways to use it a n d  to 
accommodate to what it te lls us.

I f  we have to accept a machine that 
discommodes society, even as it unlocks door 
after door to the nature of our crazy universe, 
what about that aspect of public policy called 
regulation?

What we ought to seek, I contend, is 
regulation attuned to the real w orld . The 
k ind of regulation suitable for a period in  
w h ich  we were detecting arsenic in  molasses 
and slate in  coffee cannot be applied to a time 
in  w h ich  the 95th A nnual Meeting invo lved 
some 200  papers on new techniques, methods, 
and instrumentation for analysis of foods, 
drugs, pesticides, cosmetics, feeds, fertilizers , 
m ycotoxins, hazardous substances, air 
pollutants, and other dim ensions of public

health. Regulation, as a tool of public policy, 
is also a machine in our magic city. It too has 
ancient origins. Regulation stems from free 
people, free ly deciding how to lim it their own 
activities for the public good. Th is  was once 
called the p o lis , named for the body of citizens 
who participated in  government, and from 
w hich  we get the name for the art of 
government, politics, as w e ll as the prim ary 
form of self-regulation, the police. The 
Greeks felt that on ly through such self- 
lim iting , self-regulating, self-government 
could humans be tru ly  free. I believe there is 
profound wisdom in  that belief.

The real question, then, is not w hether to 
abandon science. We in the Magic C ity  
cannot do that and remain c iv ilized . The real 
question is how to use science and regulation 
more effectively for the benefit of our society.

Scientists are asking ever more penetrating 
questions put w ith  increasing precision. We 
in  the regulatory area of public policy must 
find  ways to respond w ith  greater fle x ib ility  
and more discretion. As the scientist's work 
becomes more challenging, the regulator's job 
w il l  just as surely become more complex. To 
the degree that this must invo lve , not the 
automatic response required by abominations 
in  the food and drug supply, but the exercise 
of judgment upon the subtle, half-understood 
facts the scientists bring to light, regulators 
w il l  find  the burden of responsib ility 
increasing.

The Bib le tells us: "A sk , and it shall be 
g iven you; seek, and ye shall find ; knock, and 
it shall be opened unto you ." Each of us, in  
our own sphere, is deeply invo lved  w ith  the 
tasks of asking, seeking, and opening doors. 
And , equally, our common task is to im prove 
the quality of those im perative gifts in  the 
Magic C ity.
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M Y C O T O X I N S

C o m p a r i s o n  o f  R a p i d  H i g h  P r e s s u r e  L i q u i d  C h r o m a t o g r a p h i c  a n d  C B  
M e t h o d s  f o r  D e t e r m i n a t i o n  o f  A f l a t o x i n s  i n  C o r n  a n d  P e a n u t s

JONATHAN W. DeVRIES and HENRY L. CHANG
General Mills, Inc., Janies Ford Bell Technical Center, Medallion Laboratories, 9000 Plymouth 
Ave N, Minneapolis, M N  55427
A m eth od  is  described  for the rapid d eterm in ation  o f  
a fla to x in s  in  corn and p ean ut sam p les  b y  h ig h  pres
sure liq u id  ch rom atograph y. T h e m eth od  w as  
com pared  w ith  th e current CB m eth od  (A O A C  
26.026). For 7 sam p les  o f  corn and 14 sam p les  o f  
p ea n u t m ea l and p ean ut bu tter, th e  correlation  b e 
tw e en  m eth od s is  0.991, and no s ig n ifica n t d ifferen ce  
ex ists  b etw e en  m eth od s, u sin g  the S tudent's f-test at 
15.7% a -r isk .

The determ ination of aflatoxins is of great in 
terest to food analysts, particularly in  samples of 
corn and peanuts and their respective products. 
The number of methods in  recent issues of this 
journal, as w ell as in  O ffic ia l  M e th o d s  o f  A n a ly s i s
(1), verifies this interest and provides the reader 
w ith  adequate background on this subject. In  
particu lar, success has been achieved in  quanti
tating aflatoxins by using th in  layer chroma
tography (2, 3), normal phase high pressure liq 
uid chromatography (H P LC ) (4-6), and reverse 
phase H P L C  (7-9). Th in  layer chromatography 
coupled w ith  2  d ifferent extraction procedures 
(CB  method, 26.026, and BF method, 26.032) is 
currently the A O A C  officia l method (1). A  re
cent study ( 10 ), w h ich  couples reverse phase 
liqu id  chromatography w ith  each of the 2  ex
traction procedures, indicated that the CB 
method provided more efficient extraction of the 
aflatoxins present in  the sample. The CB 
method is lengthy, in  part due to the necessary 
column chromatographic cleanup of the sample, 
and therefore a method was pursued that would 
provide the extraction efficiency of the CB 
method in  a shorter time.

M E T H O D

Reagents
(a) M o b ile  p h a s e .— Combine 180 m L acetoni

trile , 820 m L water, and 10 m L glacial acetic acid. 
S tir slow ly and continually during use.

(b) In je c t io n  s o lv e n t .— Combine 100 m L ace

Received July 15, 1981. Accepted October 8, 1981.

ton itrile , 900 m L water, and 10 m L glacial acetic 
acid. Shake or stir before use.

(c) A f la to x in  s ta n d a r d s .— 0.025 ng B j and G i 
and 0.0075 ng B2 and G 2//rL. Pipet 100 p L  afla
toxin stock solution (containing 1.0 p g  B i and G i 
and 0.3 p g  B2 and G 2/m L, Supelco, In c ., Belle- 
fonte, P A  16823) into 1 dram v ia l. Evaporate to 
dryness under stream of nitrogen and add 50 p L  
trifluoroacetic acid (TFA ). Stir w ith  vortex 
mixer. Add 4.00 m L injection solvent, and again 
stir w ith  vortex m ixer. Store ir. freezer until 
ready to use. Bring to room temperature pro
tected from light just before loading autosampler. 
Figure 1 is a chromatogram of the derivatized (7) 
aflatoxin standards.

(b)

MIN
Figure 1. C hrom atogram  o f derivatized  (7) a flatoxin  
standards: (a) G 2a (0.025 n g  G i /p L ) ,  (b) B^, (0.025 n g  
B i/iiL ), (c) 0.0075 ng G 2l p U  (d) 0.0075 ng U2l p t .  Peak  
h e ig h t is  flu o rescen ce  in te n s ity  w ith  flu o rescen ce  

d etector set at 0.3. T im e is  in  m in u tes.
0004-5756/82/6502-0206 04$01.00 
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A p p a r a t u s
(a) H ig h  p r e s s u r e  l iq u id  c h r o m a to g r a p h .— 

Equipped w ith  Model 110 constant flow  pump 
(A ltex , 1450 Sixth  St, Berkeley, C A  94710), or 
equivalent; injector, Model LC  420 autosampler 
w ith  20 p L  loop (Perk in-Elm er, N orw alk , C T  
08856), or equivalent; detector* Model 650-10LC 
fluorescence spectrophotometer (Perkin-Elm er), 
or equivalent. Set excitation for 365 nm w ith  12 
nm slit w id th . Set emission for 440 nm w ith  12 
nm s lit w id th .

(b) H P L C  c o lu m n .— Reverse phase C js 5 mm 
radial compression column fitted in  an RCM  100 
compression module (Waters Associates, M ilford, 
M A  01757), or equivalent.

E x t r a c t i o n
W eigh 25 g properly homogenized sample 

(A O A C  26.003) into 250 m L glass-stopper Er- 
lenm eyer flask . Add 20 m L water and disperse 
sample evenly by stirring w ith  spatula. Add 100 
m L m ethylene chloride and again disperse by

DeVRIBS &, C H A N G : J. ASSOC. OFF. ANAL. CHEM . (VOL. 65, N O . 2, 1982)

0 5 10MIN
Figure 2 . C hrom atogram  o f derivatized  extract from  
sam p les o f pean ut butter: (a) (G i), (b) (G 2), (c)
G 2,  (d) B2. Peak h eigh t is  fluorescence in ten sity  w ith  
flu o rescen ce  d etector  se t at 0.3. T im e is  in  m in u tes.

stirring  w ith  spatula. Add 5 g cupric carbonate 
basic, stopper flask , and shake 30 m in  on w rist- 
action shaker. A lte rn ative ly , at this stage m ix
ture can be extracted 3 m in  w ith  tissue-homog- 
enizer. Centrifuge i f  necessary to aid filtration. 
F ilte r through 24 cm 2V paper u n til suffic ient 
filtrate has been collected to allow  pipetting 30.0 
m L of m ethylene chloride extract into 250 m L 
round-bottom flask. Evaporate to dryness under 
vacuum and immediately transfer residue to 250 
m L separatory funnel, using 3 portions of ace-

Table 1. D eterm ination  of a fla tox ins in co rn  (/<g/kg) by th e  rap id  m eth o d  and  th e  CB m ethod

Sample Bi b2 Gi 02 Total

Rapid Method

1 48.05 4.37 <dla <dl 52.42
46.88 4.302 <dl <dl 51.18

2 446.76 49.58 15.13 2.90 514.37
462.21 51.82 14.02 2.21 530.26

3 10.1 0.82 <dl <dl 14.27
14.25 <dl <dl 0.38 14.63

4 22.16 2.55 <dl <dl 24.72
22.66 2.65 <dl <dl 25.31

5 31.22 2.62 7.61 2.47 41.92
33.14 2.63 8.45 0.36 44.59

6 202.48 25.82 25.62 5.4 259.35
185.39 21.55 21.87 3.66 232.47

7 146.06 14.15 26.38 3.79 190.37

Mean
194.63 20.27 34.67 7.97 257.54

160.96

CB Method

1" 42.88 3.67 <dl 0.28 46.83
2 313.93 52.83 9.71 2.65 379.13

347.66 50.28 13.35 3.31 414.60
3 12.75 1.19 <dl 0.5 17.98

12.58 1.0 <dl 0.19 17.44
4 16.60 2.22 0.65 0.37 19.84

17.70 2.26 <dl <dl 19.95
5» 34.85 2.93 8.87 0.51 47.15
6 221.93 20.44 21.67 <dl 266.69

172.48 18.55 18.05 2.48 211.56
7 147.07 12.67 22.93 3.14 185.30

194.42 18.74 32.97 5.05 251.18

Mean 140.83

a Detection limit (dl) a t2 x  noise is 0.21, 0.08. 0.15, and 0.08 pg/kg for aflatoxins Gi, Bi, G2, and B2, respectively. 
b Insufficient sample for secortd determination.



208 DeVRIES & CH ANG: J. ASSOC. OFF. ANAL. CHEM . (VOL. 65, N O . 2, 1982)

Table 2. D eterm ination  of afla tox ins in p ean u t m eal and  p e an u t b u tte r  (p g /k g ) by th e  rapid m ethod  and  th e  CB
m ethod

Sample Bi b2 Gi g2 Total

Rapid Method

1 38.13 4.26 <dla <dl 42.29
37.45 4.35 <dl <dl 41.80

2 b 10.61 1.25 12.70 2.19 26.75
3 8.49 1.17 7.33 1.34 18.33

8.26 1.17 6.94 1.28 17.65
4 11.25 1.64 11.99 2.31 27.19

11.22 1.69 12.32 2.41 27.64
5 7.09 0.99 8.41 2.21 18.70

7.04 0.81 7.31 2.26 17.42
6 8.32 1.22 8.83 1.71 20.08

8.73 1.17 9.52 1.79 21.21
7 6.26 1.26 <dl <dl 7.52

6.62 1.34 <dl <dl 7.96
8 5.11 0.77 3.13 1.51 10.52

4.71 0.71 2.75 2.53 10.70
9 14.3 1.6 7.0 1.0 23.8

19.3 2.7 8.8 2.5 32.2
10 7.3 1.2 6.8 1.5 16.8

11.2 2.0 10.8 2.9 26.8
11 0.5 0.3 0.3 <dl : . i

1.8 0.8 0.8 0.7 4.1
12 2.2 0.8 2.0 1.2 6.2

2.1 0.7 1.1 0.8 4.6
13 1.79 0.74 1.14 0.83 4.5

2.26 0.97 1.24 0.99 5.45
14 50.22 9.15 19.94 2.18 81.49

50.86 8.83 19.94 2.10 81.73
Mean 22.52

CB Method

1b 34.74 3.86 <dl 0.71 39.31
2 9.18 0.81 12.00 1.43 23.43

9.11 0.69 11.56 1.20 22.56
3 8.45 1.34 8.05 1.40 19.24

7.56 1.19 6.74 1.11 16.60
4 10.74 1.63 11.03 2.05 25.45

10.75 1.71 11.47 2.00 25.93
5 6.26 0.92 7.06 1.16 15.40

6.18 0.82 6.74 0.98 14.72
6 7.78 1.21 8.87 1.47 19.33

8.12 1.20 7.70 1.27 18.29
7 5.97 1.27 <dl 0.37 7.61

5.59 1.15 <dl 0.40 7.14
8 4.95 0.90 3.53 0.70 10.08

4.97 0.80 3.78 0.83 10.38
9 14.2 1.8 7.4 1.2 24.6

18.2 1.9 14.0 1.9 35.6
10 7.4 1.3 8.3 1.5 18.5

6.4 1.2 6.6 1.4 15.5
11 3.7 1.1 1.1 <dl 5.9

3.4 1.0 1.1 <dl 5.5
12 5.3 1.0 6.9 1.2 14.4

3.1 1.0 2.7 1.0 7.8
13 3.5 0.9 4.4 1.0 9.8

146
Mean

2.44 0.8 3.73 0.9 7.87
49.26 9.26 18.40 3.25 80.16

22.16

3 Detection limit (dl) at 2X noise is 0.21, 0.08, 0.15, and 0.08 Mg/kg for aflatoxins Gi, Blf G2, and B2, respectively. 
b Insufficient sample for second determination.
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ton itrile  (50 m L total). Wash acetonitrile solu
tion w ith  two 50 m L portions of petroleum ether, 
and transfer to 250 m L round-bottom flask. 
Evaporate acetonitrile solution to dryness, im 
mediately transfer residue to 1 dram v ia l, using 
m inim al amount of m ethylene chloride. Evap
orate to dryness under stream of nitrogen, add 50 
p L  T F A , and m ix 20 s w ith  vortex m ixer. By 
pipet, add 4.0 m L injection solvent, mix on vortex 
m ixer, and load into autosampler v ia l.

H P L C  Q u a n t i t a t i o n
Set flow  rate at 3.0 m L/m in  and let column 

equilibrate for 30-45 m in. Repeat injections of 
standard solution until component peak heights 
are constant. Inject sample extracts interspersed 
w ith  standards as frequently as necessary to as
sure accurate quantitation.

C a l c u l a t i o n
A flatoxin , pg/kg = C X  PH sam

X { V  + 50 )/(PH std X  0.3 X  W)

where C = concentration of aflatoxin in standard, 
n g /p L ; P H sam and P H sia = peak heights of sam
ple and standard, respectively; V  =  n L  injection 
solvent used to dissolve sample (usually 4000); 
W = w eight of sample, g (use weight X  0.9 for 
peanuts and peanut butter to correct for 10% fat 
content of these samples); and 0.3 = fraction of 
extraction solvent taken after first filtration.

R esults and D iscu ssion
The extraction and cleanup method described 

was efficient and required a m inim al amount of 
analyst time and labor. The effective removal 
of fluorescent interferences by the petroleum 
ether wash of the sample extract dissolved in  
acetonitrile is evidenced in  the chromatogram 
shown in Figure 2, w h ich  shows that peaks rep
resenting only 0 .8 ,1 .8 , 0.7, and 0.8 jug/kg of G i, 
B j, G2, and B2, respectively, in  the original sample 
are free of interfering peaks. Th is  cleanup 
method compares favo rab ly w ith  colum n 
cleanup in  terms of effectiveness but requires 
sign ifican tly  less time to carry out.

Seven samples of corn and 14 samples of pea
nut butter and peanut meal, a ll know n from 
previous analyses to be naturally contaminated, 
were selected for study. Each corn sample was 
analyzed in  duplicate by this method; however, 
because of insu ffic ient sample, only 5 samples 
could be analyzed in  duplicate by CB method 
26.026 (1). The results are shown in  Table 1.

The mean total aflatoxin value by the rapid 
method was 160.96 jug/kg, and by the CB meth
od, 140.83 pg/kg, a difference of 20.13 jug/kg. 
One heavily  contaminated sample of corn 
showed a large difference in  results between the 
2 methods (Sample 2, 522.31 vs 396.87 jxg/kg). If  
th is sample is elim inated from the comparison, 
the mean by this rapid method is 100.73 pg/kg 
vs 98.16 ;ug/kg for the CB method.

O f the 14 peanut butter and peanut meal 
samples, sufficient sample was available to ana
lyze 11 samples in  duplicate by both methods. 
Two of the remaining samples were analyzed in 
duplicate by the rapid method, the other by the 
CB method. The results are shown in  Table 2. 
The mean total aflatoxin content by the rapid 
method was 22.52 ;u.g/kg, and by the CB method, 
22.16 Mg/kg.

For samples for w h ich  duplicate determ ina
tions were carried out, the relative standard de
viation for total aflatoxin by the rapid method 
was 16.8%, and by the CB method, 25.3%.

Sample-by-sample comparison of the methods 
for a ll samples shows a correlation of 0.991 and 
no significant difference between methods 
(Student's f-test, 15.74% a-risk ). I f  corn sample 
No. 2 is elim inated from the data set, the corre
lation is 0.999 and no significant difference exists 
at 2 .8% a-risk.

Results of this study indicate that the rapid 
method described provides results equivalent to 
currently accepted methodology. In  our labo
ratories, we have found that the method de
scribed requires substantially less time than does 
the CB method.
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P E S T IC ID E  R E S ID U E S

S i m u l t a n e o u s  E l e c t r o n  C a p t u r e  D e t e c t i o n  o f  C h l o r p y r i f o s  a n d  
3 , 5 , 6 - T r i c h l o r o - 2 - p y r i d i n o l  R e s i d u e s  i n  P e a c h  a n d  B a h i a  G r a s s  
F i e l d  S a m p l e s  F o l l o w i n g  G e l  P e r m e a t i o n  C l e a n u p

RICHARD A. GUINIVAN, NEAL P. THOMPSON, and PROMODE C. 
BARDALAYE
U n i v e r s i t y  o f  F lo r id a ,  F o o d  S c ie n c e  a n d  H u m a n  N u t r i t i o n  D e p a r t m e n t ,  P e s t i c i d e  R e s e a r c h  
L a b o r a t o r y ,  G a i n e s v i l l e ,  F L  3 2 6 1 1

A  recen tly  p u b lish e d  m eth od  in v o lv in g  th e  s im u l
ta n eo u s extraction , g e l p erm eation  clean u p , and  
electron  capture gas ch rom atograph ic d etectio n  o f  
resid ues o f th e  in sectic id e  and acaricide ch lorp y rifo s  
and its  p rin c ip a l m eta b o lite  3 ,5 ,6 -tr ich loro -2 -p y ri-  
d in o l is  su ccessfu lly  applied  to Lorsban-treated peach  
and Bahia grass sam p les. P rev iou s q u a n tita tio n  o f  
th e se  co m p ou n d s has required  2  separate an a ly tica l 
procedures. M u lt ile v e l tem perature p rogram m in g  
and m an ip u la tio n  o f  th e  g e l p erm ea tio n  co lu m n  e f 
flu e n t rate are th e  o n ly  ad ju stm en ts o f ex p er im en ta l 
param eters necessary  to  avo id  large a m ou n ts  o f gas  
ch rom atograph ic in terferen ces. C hrom atographic  
peaks are m ore clearly  d efin ed  and easier to  in tegrate  
w ith  the m u ltileve l program  than th ey  are w ith  2 -step  
or linear program s. T h is is o n e reason that recovery  
data are im proved  over those reported for the m ethod  
as a p p lied  in  th e  pea v in e  w ork . R esid u e a n a ly ses  
co n d u cted  on  fie ld -trea ted  p ea ch es and Bahia grass  
sh o w  th e  n e w ly  p u b lish e d  p rocedure to  b e  se n s it iv e  
and e ffe c tiv e .

Lorsban pesticides (manufactured by The Dow 
Chem ical Co.) are presently being studied for 
promising insecticidal and acaricidal activ ity on 
a varie ty of agricultural commodities. These 
pesticides are registered for use on a number of 
crops, and tolerances have been established for 
others. Current w ork invo lv ing  the effective
ness of these products must include crop residue 
analyses for ch lo rpyrifo s [0 ,0 - d ie th y l O- 
(3,5,6-trichloro-2-pyridyl) phosphorothioate], the 
active ingredient of the form ulation, and for
3 ,5 ,6-trichloro-2-pyrid inol, th is compound's 
principal metabolite. These compounds have 
usually been quantitated by 2  separate extraction, 
cleanup, and detection procedures (1-7). Re
cently, a method has been published w h ich  a l
lows the simultaneous ethyl acetate extraction, 
gel permeation cleanup, and electron capture 
detection of both compounds in  Southern pea
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vines (8 ). The successful application of this new 
procedure to the study of ch lorpyrifos and
3,5,6-trichloro-2-pyridinol residues in  peaches 
and Bahia grass is reported in  this study.

Experimental
R e a g e n t s

(a) S o lv e n ts .—Pesticide grade ethyl acetate and 
toluene (M allinckrodt, In c ., St. Lou is, MO 
63134).

(b) S i ly la t io n  r e a g e n t .—N ,0-B is(trim ethy ls il-  
yl)acetamide (BSA) (Pierce Chem ical Co ., Rock
ford, IL ) .

(c) S o d iu m  s u l fa te .—Anhydrous (M allinckrodt, 
Inc.).

(d) S ta n d a r d s .—Chlorpyrifos, obtained from 
the Pesticide Reference Standards Section of the 
U .S . Environm ental Protection Agency; 3,5,6- 
trichloro-2-pyridinol, a g ift from The Dow 
Chem ical Co., M idland, M I.(e) S ta n d a r d  s o lu t io n s .—Separate stock solu
tions of 200 ng chlorpyrifos and 200 ng 3,5,6- 
trichloro-2-pyrid ino l /p L  ethyl acetate; prepare 
and dilute as needed.

A p p a r a t u s
(a) G as c h r o m a to g r a p h .—Automated (integra

tion, sam pling, temperature control) Hewlett- 
Packard Model 5840A gas chromatograph, 
equipped w ith  63N i electron capture detector and 
183 cm X 4 mm id glass column packed w ith  10% 
DC-200 on 100-120 mesh Gas-Chrom Q (Applied 
Science Laboratories, Inc ., PO Box 440, State 
College, P A  16801). Parameters: argon-m eth
ane carrier gas (95 + 5), flow  60 m L/m in ; in jec
tion volum e 1 q L ; detector 300°C; injection port 
190°C; column oven in it ia lly  held at 105°C for 
35 m in and then programmed sequentially at 
15°/m in to 150°C for 10 m in, 180°C for 15 m in , 
200°C for 10 m in, and 220°C for 15 m in.

(b) G el p e r m e a tio n .a p p a ra tu s .—AutoPrep Model

0004-5756/82/6502-0210-05$01.00
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1001 (Analytica l Biochemistry Laboratories, Inc., 
Colum bia, M O), used w ith  column provided. 
Colum n (containing only glass and Teflon parts) 
is packed w ith  200-400 mesh Bio-Beads S-X3 
(Bio-Rad Laboratories, 32 & G riff in , Richm ond, 
C A ).

(c) S p e c tr o p h o to m e te r . — Beckman D U -8  m i
croprocessor-controlled instrum ent equipped 
w ith  4 m L, 1 cm path length quartz cuvets to 
m onitor fractions of optically absorbent com
pounds collected from gel permeation column 
eluate.

C h l o r p y r i f o s  A p p l i c a t i o n  a n d  C r o p  H a r v e s t
Spray Lorsban 4E (1.5 lb active ingredient per

378.5 L  water) on peach trees, using portable 
hydrau lic John Bean Sprayer (300 psi) (IR-4 
(Federal m inor use pesticides registration pro
gram) project No. 85). Harvest mature fruit at 15 
day and 56 day post-application intervals and 
freeze samples until residue analyses are per
formed.

A p p ly  0.5% bait form ulation by hand to plots 
of Bahia grass at rates of 2 and 4 lb active ingre- 
dient/acre (IR-4 project No. 69). Harvest grass 
30 days after application and freeze u n til ana
lyzed.

C a l i b r a t i o n  o f  C l e a n u p  C o l u m n
Use 53 X 2.5 cm Bio-Beads S-X3 column for 

cleanup of both peach and Bahia grass samples. 
Determine elution of pesticide and metabolite in 
crop samples relative to the bulk of absorbent 
eluting compounds by comparing absorbance of 
each fraction w ith  gas chromatographic quanti
tation of chlorpyrifos and 3,5,6-trichloro-2-py- 
rid ino l in  the same or corresponding fractions. 
Collect 6 m L fractions for peach samples at 3 
m L/m in , and 4 m L fractions from Bahia grass 
samples at 2 m L/m in .

P r e p a r a t i o n  o f  S a m p l e s
Spike 50 g peach and Bahia grass samples to 

various residue levels ranging from 0.01  to 1.00 
ppm. Extract spiked samples and 50 g field- 
treated samples twice each w ith  100 m L ethyl 
acetate. Combine extracts and dry by passage 
through anhydrous Na2S 0 4. Manipulate sample 
into ethyl acetate-toluene (3 + 1) by reducing 
volume to less than 10 m L by rotary evaporation 
and adding 2.5 m L toluene. Adjust final volume 
to 10 m L w ith  ethyl acetate. Process samples 
through AutoPrep gel permeation apparatus 
(ethyl acetate-toluene (3 + 1) eluant, flow  3 
m L/m in  for peaches and 2 m L/m in  for Bahia

grass). Th is instrument requires 10 m L volumes 
for injection but on ly 5 m L (representing 25 g 
crop) is actually injected on the column; the other 
5 m L is used for internal machine rinses. For 
peach samples, collect 100 m L eluate after d is
carding first 146 m L; for Bahia grass, collect 100 
m L after discarding first 173 m L. Evaporate 
collected eluates to 3-4 m L by rotary evaporation; 
then transfer to 10 m L conical test tube and take 
to dryness under nitrogen.

D e r i v a t i z a t i o n  o f  3 , 5 , 6 - T r i c h l o r o - 2 - p y r i d i n o l
Dissolve sample residues in  100 p L  N ,0 -b is- 

(trimethylsilyl)acetamide, cap tube, and let stand 
at room temperature 10 m in. Add 900 p L  to lu
ene, m ix, and analyze by gas chromatography. 
Concurrently, evaporate appropriate aliquots of 
standard solutions to dryness, dissolve residue 
in  100 p L  N ,0-bis(trim ethylsilyl)acetam ide, and 
proceed as for samples.

Results and Discussion
Versatility  inherent in  the new method is 

demonstrated by the effectiveness of sim ple ad
justments in  2  experim ental parameters w h ich  
facilitated the quantitation of the 2 compounds 
among increased levels of interfering substances. 
E th y l acetate extracts of peaches are effective ly 
analyzed by replacing the single-step tempera
ture programming system w ith  a discontinuous 
m ultileve l program. In  Bahia grass, reduction 
of the gel permeation column elution rate en
ables good quantitation and detectability of the 
2 compounds. Automated gel permeation and 
gas chromatographic systems allow  these 2  sim 
ple alterations to be accomplished easily and 
rapid ly.

Peach and Bahia grass samples both develop 
into multicolored bands w hen applied to the 
Bio-Beads column. Figure la  shows a plot of 
absorbance at 429 nm vs fraction num ber, and a 
plot of integrated gas chromatographic areas for 
chlorpyrifos and 3,5,6-trichloro-2-pyridinol vs 
fraction number for the peach calibration of the
S-X3 column. Figure lb  shows the correspond
ing plots for Bahia grass. In  both cases the pes
ticide and its metabolite elute separately from the 
bulk of absorbent compounds. The effect of the 
slower flow  rate is to increase the elution point 
of the 2 compounds from 146 m L to 179 m L and 
to elim inate excessive Bahia grass interferences. 
The peaks do not seem to broaden w ith  later 
elution because they elute in  approxim ately the 
same volum e at both flow  rates.

Figure 2 shows chromatograms for both peach 
and Bahia grass samples spiked at 0.5 ppm w ith
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F igure 1. C lean u p  co lu m n  e lu tio n  p ro file  o f  (a) 25 
g  peach  sam p le  sp ik e d  to  0.5 p p m  w ith  ch lo rp y rifo s  
and 3,5 ,6-trich loro-2-pyridinol (f lo w  3 m L /m in , 3 mL  
fractions); and (b) 25 g  Bahia grass sa m p le  sp ik e d  to 
0.5 ppm  w ith  the sam e 2 com pounds (f lo w  2 m L /m in , 
4 m L fraction s). T hree param eters p lo tte d  aga in st 
fraction num ber for b oth  crops are (A) absorbance, (B) 
in tegrated  gas chrom atographic area q u an tita tion  o f  
chlorpyrifos, and (C) integrated gas chrom atographic 
area q u an tita tio n  o f d er iv a tized  3 ,5 ,6 -tr ich loro-2-  

p y r id in o l.

both compounds. 3,5,6-Trichloro-2-pyridinol 
elutes just as the second temperature step is in i
tiated and therefore the peak is integrated on the 
decreasing side of the resultant baseline shift. 
Th is does not hinder the quantitation because the 
standard curves for both the pesticide and me
tabolite are linear through 0.6 ppm. The m in i
mum detectability is 2.5 pg injected for ch lor
pyrifos and 12.5 pg injected for the derivatized 
metabolite. Some minor interferences are found 
in  the control samples ranging from 2.5 ng in 
jected to 7.5 ng injected (Figure 3). The inte
grated area of these peaks is subtracted from the 
crop sample peaks before quantitation by linear 
regression analysis.

Recoveries range from 73 to 102% (peaches) 
and 95 to 122% (Bahia grass) for the metabolite 
and 73 to 107% (peaches) and 98 to 108% (Bahia 
grass) for chlorpyrifos (Table 1). These recov
eries are h igher than those reported for the 
Southern pea vine study and are probably due to

F igure 2. Gas ch rom atograph y (on  10% D C -200 , at
te n u a tio n  212, chart sp eed  0.3 in ./m in )  o f A , peach; 
and B, Bahia grass sam p les  sp ik e d  to  0.5 p p m  w ith  
3 ,5 ,6 -tr ich lo ro -2 -p y r id in o l and ch lorp y rifo s. R e
te n tio n  tim e o f  3 ,5 ,6 -tr ich lo ro -2 -p y r id in o l is  40.74  

m in  and o f ch lo rp y rifo s, 60.43 m in .

increased resolution and sharper peaks as a result 
of the multi-step temperature program. The 
Bahia grass data indicate good recovery but 
should only be used to supplement the peach 
data, because little  control sample was available 
and sp iking duplicates was not possible.

The in itia l gel permeation cleanup study for 
ch lorpyrifos and its metabolite in  Southern pea 
v ines (7) resulted in  a time-saving procedure 
w ith  increased lim its of detectability. Th is study 
on peaches and Bahia grass supports these con
clusions and demonstrates that incorporation of 
sim ple procedural adjustments provides a f le x i
b ility  in  the methodology that makes it applica
ble to samples w ith  greater amounts of extracta
ble electron-capturing substances. The slower 
gel permeation elution rate and the 80 m in tem
perature program increase the length of the 
procedure; however, these time expansions do 
not require additional analyst time because both 
invo lve  adjustments in  the automation. A lso ,
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F igure 3. C on tro l sam p les  fo r  A , peach  (on  10% 
D C -200, chart speed  0.5 in ./m in , attentuation  210); and  
B, Bahia grass (on  10% D C -200 , chart sp eed  0.2 in ./  
m in , a tten u a tion  2 12) sa m p les  sh o w in g  m in o r ch ro
m atograp h ic in terferen ces. A tten u a tio n  has b een  
adjusted  to  a llo w  in terferen ces  to  b e  ea s ily  seen . 
C hrom atogram  has b een  exp an d ed  to  4 tim es  actual 

s iz e  com pared  w ith  sp ik e d  chrom atogram s.

analyst activ ity is elim inated by the use of a 
s im p lified  derivatization  procedure w h ich  
elim inates a h igh temperature incubation and 
the use of 2  derivatization reagents.

Residues of chlorpyrifos found in  the peaches

were highest for fru it sprayed 15 days before 
harvest (0.056-3.151 ppm, 4 duplicate applica
tions). Low er levels of the metabolite were de
tected (0.002-0.01 ppm). Chlorpyrifos levels of 
0.015-0.256 ppm were found in  the fru it sprayed 
56 days before harvest, but no metabolite was 
detected.

Bahia grass samples also showed residues for 
ch lorpyrifos (0.063-0.029 ppm, 4 duplicate ap
plications) and the metabolite (0.060-0.13 ppm) 
at the h igher application rate. It w ould  be ex
pected that residues w ould be lower than de
tected on peaches because the pesticide was ap
plied as a bait formulation and not sprayed on the 
crop.

Conclusion
The gel permeation procedure previously re

ported for the simultaneous analysis of chlor
pyrifos and 3,5,6-trichloro-2-pyridinol in  spiked 
ethyl acetate extracts of Southern pea v ines is 
demonstrated to be effective in  the analysis of 
actual residues in  field-treated crops. Sim ple 
adjustments (temperature programming and 
column elution control) are the only m odifica
tions necessary to adapt the procedure to crops 
w ith  increased levels of electron-capturing 
substances.
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Table 1. R ecoveries (%) of 3,5,6-trichloro-2-pyridinol and ch lorpyrifos from  spiked, rep resen ta tiv e  25 g sam ples

Spiking 
level, ppm

Peaches3 (av. ± SD) Bahia grass6

Metabolite Chlorpyrifos Metabolite Chlorpyrifos

1.00 102.0 (4) 99.0(1) 121.7 99.5
0.50 94.8 ±4.1 (4) 89.2 ± 11.3(6) 102.4 97.9
0.20 98.0(1) 107.0(1) — —
0.05 90.3 ±27.6 (4) 89.0 ± 9 .0  (2) 95.2 108.2
0.02 88.0(1) 66.0(1) — —
0.01 73.0 ±7.55 (3) 73.0 ± 10.7(3) — —

3 Based on the number of determinations specified in parentheses.
6 Spiking duplicates were not available because of limited supply of control material.
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N o r t h  D a k o t a  S t a t e  U n i v e r s i t y ,  D e p a r t m e n t  o f  B i o c h e m i s t r y , F a r g o ,  N D  5 8 1 0 5

A p rocedure b ased  on  steam  d is til la tio n  is  d escrib ed  
fo r  th e  d e term in ation  o f resid u es o f th e  th iocarba- 
m ate herbicides d iallate and triallate. T he herbicides  
are steam -d istilled  d irectly  from  aqueous susp en sion s  
o f m ilk  and p la n t sam p les  and trapped in  hexane. 
A fter co lu m n  clean up  on  e ith er  activa ted  F lo ris il or 
s ilica  cartridges, sam p les  are q u an tita ted  b y  g a s - liq 
u id  ch rom atograph y . R ecov er ies  o f  d ia lla te  and  
tr ia lla te  from  m ilk , le ttu ce , peas, corn, canarygrass  
seed  and straw , and flax  straw  ranged  from  77 to  
96%.

Steam distilla tion is a useful technique for the 
cleanup of vo latile  substances from biological 
samples before analysis. The technique requires 
that the substance to be recovered is stable in  
boiling water and has suffic ient vapor pressure. 
Methods for estimation of residues of several 
thiocarbamate herbicides by using steam d istil
lation cleanup and gas chromatography have 
been described (1-4). Present methods reported 
for determ ination of the thiocarbamate herb i
cides diallate [S-(2,3-dichloroallyl) diisopropyl- 
thiocarbamate] and triallate [S-(2,3,3-trichlo- 
ro a lly l) d iisopropylth iocarbam ate] use the 
techniques of organic solvent extraction and 
column chromatographic cleanup (5-10). Th is 
paper describes the direct steam distilla tion of 
diallate and triallate from m ilk  and plant tissue 
and subsequent gas-liquid chrom atography 
(G LC ) for quantitation.

M E T H O D

R e a g e n t s  a n d  A p p a r a t u s
(a) R e a g e n ts . —Hexane and 2,2,4-trimethyl- 

pentane (TM P) were pesticide analytical quality. 
Ethylene g lyco l, «-butanol, 2-(2-ethoxyethoxy)- 
ethanol, N aC l, and anhydrous Na2SÛ 4 (12-60 
mesh) were reagent grade.

(b) A n t i fo a m in g  a g e n t s .— (1) 5-10 m L «-buta
nol; (2) 10 m L 2-(2-ethoxyethoxy)ethanol-eth- 
ylene glycol (71 + 29, v /v ) ; or (3) N aCl sufficient 
to bring concentration in  boiling flask to 2.5M.

(c) C o lu m n  c h ro m a to g ra p h y .—Flo risil, PR grade, 
60-100 mesh, activated overnight at 130°C before

Published as Paper No. 1135 in the Journal Series of the 
North Dakota Agricultural Experiment Station.Received August 26,1981. Accepted October 16, 1981.

use. Prepacked silica cartridges (Sep-Paks) 
purchased from Waters Associates, Inc.

(d) A n a ly t ic a l  s ta n d a r d s .—Standards of diallate 
and triallate were obtained from the U .S . E n v i
ronmental Protection Agency, Health Effects 
Research Laboratory, Research Triangle Park, 
N C.

(e) S p ec ia l e q u ip m e n t  a n d  g la s s w a r e .—Tekm ar 
homogenizer, Model SD-45 (Tekm ar Co ., C in 
cinnati, O H  45222). Steam distillation apparatus 
as described by Fang and Theisen (1). K je ldahl 
connecting bulb (Corning No. 1982).

(f) G as c h r o m a to g r a p h s .—Tracor Model 222 
equipped w ith 63N i electron capture detector and
1.83 m X 2 mm id glass columns. Temperatures 
(°C ): inlet 225, detector 275; detector purge: 55 
m L n itrogen/m in ; packings: 5% SP-2401 on 
100-120 mesh Supelcoport, 45 m L nitrogen/m in 
at 140°C, or 3% OV-101 on 100-120 mesh Chro- 
mosorb W H P , 30 m L n itrogen/m in at 160°C.

Barber-Colman series 5000 equipped w ith  
Coulson conductivity detector operated in  
halogen mode. Temperatures (°C ): in le t 220, 
oven 195, transfer line 230, furnace 840; column:
1.83 m X 2 mm id glass packed w ith  10% OV-1 on 
80-100 mesh Gas-Chrom Q ; gas flows: column 
50 m L nitrogen / m in, detector reaction gas 80 m L 
hydrogen/m in.

P r o c e d u r e
S a m p le  p r e p a r a tio n .—G rind  seed samples in 

seed grinder. Place 10 g sample of m ilk  or 
ground seed in 1 L  round-bottom flask and add 
magnetic stir bar and 250 m L water. Shred straw 
or lettuce into 1 in . sections and homogenize 10 
g samples in  200 m L water 2 m in. Transfer ho
mogenate to 1 L  round-bottom flask containing 
magnetic stir bar. Rinse homogenizer w ith  50 
m L water and add rinse to round-bottom flask. 
Add antifoam ing agent.

S te a m  d is t i l la t io n .— Place round-bottom flask 
in  heating mantle and attach K je ldahl bulb and 
steam distilla tion  apparatus. Add 50 m L water 
and 20 m L hexane to d istilla tion  sidearm and 
attach water-cooled condenser. Steam -distill 2 
h at 1-2 m L/m in  w ith  stirring .

E x tr a c t io n  a n d  c le a n u p .— Drain water and hex
ane from sidearm into 125 m L separatory funnel

0004-5756/82/6502-0215-03$01.00 
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DISTILLATION TIME (min)

Figure 1. R ecovery  o f tr ia lla te  v s  d is t il la t io n  tim e  
for 10 g  sam p les fo rtified  w ith  10 ^ g  tr ia llate. A , flax  
straw ; B, flax  m eal; C, flax  seed; D , lin see d  (flax) o il.

and wash condenser and sidearm w ith  10 m l  
hexane. Shake 1 m in ; then drain aqueous layer 
into second 125 m L separatory funnel and re
extract w ith  10 m L hexane. Add 1-5 g N aC l to 
break emulsions if  necessary. Pass extracts 
through 1 X  20 cm glass colum n plugged w ith  
glass wool and containing 3 g F lo ris il topped 
w ith  5 g anhydrous Na2SC>4, or collect the ex
tracts in  10 m L glass syringe and force through 
silica Sep-Pak at ca 1 m L/m in . Collect eluates in 
100 m L volum etric flask and wash column or 
cartridge w ith  additional 10 m L hexane. D ilute 
to volum e w ith  TM P and analyze by gas chro
matography.

Resu lts and D iscussion
The length of the d istilla tion period was im 

portant for obtaining adequate recovery of the 
herbicides. Tria llate  (10 n g )  could be quantita
tive ly recovered after 10 m in d istilla tion if  only 
water and analyte were added to the boiling 
flask. The presence of sample material reduced

Table 1. Recovery of d ia lla te  from  m ilk and  p lan t 
sam ples3

Sample type

Recovery, % 
(mean ± SD)

Isomer 1b Isomer 2 C

Whole milk 89 + 2 93 + 6
Head lettuce 96 ± 1 96 ± 3
Dried peas 86 + 5 79+  10
Dried corn 86 ± 4 9 4 +  17

8 Three analyses per sample; fortified at 0.1 ppm dial- 
late.

b Retention time = 4.2 min. 
c Retention time = 5.0 min.

Table 2. Recovery of tria lla te  from  m ilk and p lan t 
sam p le s8

Sample type
Fortification,

ppm
Recovery, % 
(mean ± SD)

Whole milk 0.1 96 + 2
Head lettuce 0.1 96 + 5
Dried peas 0.1 82 + 3
Dried corn 0.1 8 6 + 1
Canarygrass seed 0.1 77 + 4
Canarygrass straw 0.05 93 + 4
Flax seed 1.0 26 + 5
Flax straw 1.0 90 + 6

8 Three analyses per sample, except 6 analyses for canary- 
grass seed and flax seed.

the rate of the herbicide d istilla tion to an extent 
depending on the sample matrix (Figure 1). Flax 
seed, o il, and meal retarded the triallate d istil
lation much more than flax straw; flax oil had the 
strongest retarding effect. The presence of lip id 
in  the sample m atrix appears to have a detri
mental effect on the rate of triallate d istilla tion . 
Th is  may reflect partitioning of the herbicide 
into the lip id  phase. A  2 h d istilla tion period 
was chosen to obtain recoveries greater than 70% 
for a ll sample types except flax seed, flax meal, 
and linseed oil.

Recoveries of diallate from 4 sample types 
ranged from 79 to 96% (Table 1). Both isomeric 
forms were recovered to essentially the same 
extent. Recoveries of triallate ranged from 77 to 
96% for most sample types tested (Table 2).

Foaming of the suspension during distillation 
was a problem w ith  some samples, especially 
seed. The K jeldahl bulb, inserted between the 
boiling flask and the receiving head, helped to

Figure 2. Gas chrom atogram s o f d ia lla te  m easured  
by 63N i detector . A m ou n ts  in jected: A , 0.1 n g  d ia l
late (both  isom ers); B, 0.5 m g dried  pea control; C, 0.5 
m g dried pea control fortified  w ith  0 .1  ng d ia lla te /g .
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F igure 3. Gas chrom atogram s o f tr ia lla te  m easured  
by C oulson con d uctiv ity  detector. A m ounts injected: 
A , 5 ng tr ia lla te standard; B, 50 m g canarygrass seed  
control; C, 50 m g canarygrass seed  con tro l fo r t ified  

w ith  0 .1  jig tr ia lla te /g .

prevent foam from reaching the distillate. We 
found that n-butanol, 2-(2 -ethoxyethoxy)etha- 
nol-ethylene glycol, and 2.5M N aCl a ll reduced 
foaming when added to the sample and that the 
effectiveness of these varied w ith  the type of 
sample. The presence or absence of antifoaming 
agent had no effect on recoveries of the pesti
cides.

Tria lla te  may be analyzed on any of the 3 gas 
chromatographic columns listed, w h ich  allows 
fle x ib ility  for samples w ith  high sample back
ground. The SP-2401 chromatographic column 
was used for the determination of diallate beause 
it gave the greatest resolution of the 2  isomers

(Figure 2). Greater selectivity is offered by the 
use of the Coulson conductivity detector, as 
shown by chromatograms of triallate in  canary
grass seed (Figure 3).
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A L C O H O L IC  B E V E R A G E S

D e n s i t y  M e t e r  D e t e r m i n a t i o n  o f  P r o o f  o f  E t h a n o l - W a t e r  S o l u t i o n s :  
C o l l a b o r a t i v e  S t u d y

DUANE H. STRUNK, JOHN C. AICKEN, JACK W. HAMMAN, and ARTHUR A. 
ANDREASEN

J o s e p h  E . S e a g r a m  &  S o n s ,  I n c . ,  R e s e a r c h  a n d  D e v e l o p m e n t  D e p a r t m e n t ,  B o x  2 4 0 ,  L o u i s v i l l e ,  
K Y  4 0 2 0 1

Collaborators: J. Cherolis; W. D. Daggs; F. J. Feeny; J. W. Hamman; R. N. Holmes; J. C. 
Jones; F. G. Mark; G. E. Martin; W. C. O'Bryan; R. E. Olson; A. W. Perrault; F. L. Rapp;
B. W. Rehn; B. M. Timmel; D. Worden
D e n s ity  m eter p rocedures and the o ff ic ia l A O A C  
p ycn om eter  m eth od  to m easure p roof o f e th a n o l-  
w ater so lu t io n s  in  the 2 5-79° p ro of range w ere co l- 
la b o ra tiv e ly  s tu d ied . M easurem en t o f p ro of by  
d en sity  m eter is  s im p ler , requires le ss  tim e and  
sm aller sam p les, and g iv es  m ore reproducib le resu lts  
than the AO A C  p ycn om eter m eth od . D ifferen ces  of 
—0.05 to + 0 .02 ° p ro of b etw e en  averages o f resu lts  
reported  for d en s ity  m eter and p ycn om eter  are ac
cep tab le , co n sid er in g  that p ro of o f f in ish e d  a lco h o l 
p rod ucts is  reported  to 0.1°. T h e d en s ity  m eter  
m eth od  has b een  adopted  o ffic ia l first action .

Several papers have been published describing 
use of a density meter for determ ining proof of 
d istilled  alcoholic beverages. Strunk et al. (1) 
first developed a procedure to measure proof of 
ethanol-water solutions w ith  a density meter 
operated at 25 ± 0.01 °C . They noted that proof 
values obtained by pycnometer, w h ich  is the 
officia l A O A C  method (2), were 0.08-0.24° 
higher than density meter results in the 40-190° 
proof range for a density meter standardized on 
a ir and water. Good agreement of proof results 
was obtained by the 2 methods for 1-190° proof 
ethano l-w ater so lu tions, vodkas, w h isk ie s , 
brandies, and liqueurs w hen the density meter 
was standardized on air and water for samples 
under 40° proof and on air and ethanol standards 
w ith in  ±30° proof of samples being tested for 
samples above 40° proof.

M ark and Vaughn (3), using air and water as 
standards and sample temperature controlled at 
15.56°C, reported excellent agreement for 20- 
1 0 0 ° proof samples for density meter vs pyc-
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nometer and / or hydrometer. The greatest d if
ference between density meter and pycnometer 
measurements was 0.07° proof for the samples 
of specialty products, cordials, and d istilled 
beverage products tested. Density meter results 
were reproducible w ith in  0 .0 2 ° proof.

Results of a collaborative study for determ in
ing proof of ethanol-water solutions by a density 
meter standardized on a ir and w-ater at 20  ± 
0.01 °C  were reported by Strunk et al. (4). Th is 
temperature was selected because ( 2) the metric 
system, as used by EEC  countries and Canada, 
reports concentration of ethanol in  alcoholic 
products in  percent at 20°C ; (2) a ll volum etric 
glassware is calibrated at 20°C ; and (3) as a result 
of faster temperature stabilization, more samples 
can be processed per hour by the density meter 
at 20°C than at 15.56°C. Th is study showed that 
the values of 1-190° proof samples as determined 
by a pycnometer were 0.00-0.17° proof higher 
than those obtained by a density meter.

Proof by D ensity  Meter 
O ff ic ia l F irst Action

P r in c ip le
Meter dets sp. gr. by measuring change in  

frequency of oscillating U-tube filled  w ith  sam
ple compared w ith  frequencies of oscillation 
when filled  w ith  2 stds.

A p p a r a tu s  a n d  R e a g e n ts
(a) D e n s i ty  m e te r .—M ettler/Paar D M A 55D, 

w ith  adapter No. 5771 w hich permits continuous 
flow of sample thru U-tube (Mettler Instrum ent 
Corp ., H ightstow n, NJ 08520).

(b) W a te r  b a th .—Const temp., controlled at
20.00 ± 0.01°.

(c) S y r in g e . — 10 m L, w ith  Luer fitting , No. 15 
needle.

0004-57 56/82/6502-0218-06Î01.00 
© Association of Official Analytical Chemists, Inc.
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(d) W a te r .—Double-distd or treated by ion 
exchange resin and filtered , fresh ly boiled (ion 
exchange cartridge, Research Model, sold by I l 
lino is Water Treatment Co., 840 Cedar St, Rock
ford, IL  61105; Gelm an Capsule F ilte r, Cat. No. 
12106, 0.2 ;um, Gelman Sciences, Inc ., 600 S 
Wagner Rd, A nn  Arbor, M I 48105).

(e) B a ro m e te r .
(f) T h e r m o m e te r .— No. 116-C, 18.9 to 25.1°, 

0.01° scale d iv isions (H  & B Instrum ent Co., 
Am erican and Bristol St, Ph iladelph ia , PA  
19140).

S t a n d a r d i z a t i o n  o f  D e n s i t y  M e t e r
Rinse U-tube w ith  stream of acetone, and 

completely dry w ith  air stream. Set switches on 
density meter in  the fo llow ing  positions: 
Pow er— on, d isp lay— T ,  sam pling rate— either 
2 or 3. W ith clean, dry U-tube at 20 ± 0.01 °, note 
and record T  for air.

Turn  on light and open shutter to view  U-tube. 
F i l l  U-tube w ith  fresh ly boiled double-distd (or 
ion exchange-treated) H 20  by d ipping plastic 
tube connected to in le t (low er) end of U-tube 
into H 20  std and s low ly  pu lling  plunger on sy
ringe, equipped w ith  No. 15 needle, connected 
by plastic tubing to outlet (upper) of U-tube. 
V iew  U-tube to ensure that it is fu ll of H 20  and 
contains no bubbles. Leave end of f il le r  tube 
submerged in  H 20  std and syringe connected 
w h ile  taking reading. Turn  off v iew ing  light 
and close shutter. T  value of H 20  on digital 
d isp lay w ill continue to change until sample 
temp, reaches equilibrium  w ith  const temp, bath 
(ca 2-3 m in). Record T  value for H 20 .

Calc. app. consts A  and B according to fo l
low ing formulas:

A — [T̂ Water T2air]/[sp. §r.water — Sp. gr.air]
B — T2water [A  X sp . g r .water]

Sp. gr. of air = 0.00119 at 20.00° and 746-752 
torr, and 0.00120 at 20.00° and 753-758 torr. Sp. 
gr. of water = 1 .00000  regardless of barometric 
pressure.

Enter calcd values of consts A  and B into app. 
memory by rotating appropriate dials. Reset 
display switch to p  (sp. gr.), and check reading for
sp. gr. of H 20 .  Then drain U-tube and d ry , and 
check sp. gr. of air. N um erical displays should 
be 1.00000 for H 20 ,  and 0.00119 or 0.00120 for air, 
depending on barometric pressure. I f  d isplay 
values d iffe r > 1  in  fifth  decimal place from cor
rect sp. gr. values, recheck temp, of H 20  bath and 
T  values for air and H 20 .

S p e c i f i c  G r a v i t y  M e a s u r e m e n t  o f  S a m p l e s
Turn on light and open shutter to view  U-tube. 

S lo w ly  f i l l  U-tube w ith  sample by same method 
used to f i l l  w ith  H 20  std, being careful not to 
introduce bubbles. Tu rn  off v iew ing  light and 
close shutter. Sp. gr. of sample on digital display 
w il l  continue to change u n til sample temp, 
reaches equilibrium w ith  const temp, bath (ca 2-3 
m in). Record sp. gr. of sample, and draw an
other sample into U-tube. Replicate readings 
should vary < ±0.00001 sp. gr. unit. Refer to 
Table 52.003 to convert sp. gr. at 20° to percent 
alcohol at 15.56°.

C h a n g i n g  S a m p l e s
Turn on light and open shutter to v iew  U-tube. 

L if t  in le t end of plastic tubing from below sur
face of old sample and s low ly  pu ll syringe 
plunger to empty tubing and U-tube. D iscon
nect syringe from plastic tubing and discard sy
ringe contents. Reconnect syringe, submerge 
tip of tubing below surface of new sample, and 
slow ly draw 8-10 m L sample thru U-tube into 
syringe to elim inate a ir bubbles and to rinse 
system w ith  new sample. Turn  off v iew ing  
light, close shutter, and take first reading of new 
sample after temp, equilibrium .

A fter each 10 samples, or w hen erratic digital 
displays are noted, rinse U-tube w ith acetone and 
dry w ith  air stream. Let empty U-tube stabilize 
at 20  ± 0 .0 1 °.

Experim ental

P o s s i b l e  S o u r c e  o f  E r r o r s
Experience has shown that inaccurate results 

are caused by the fo llow ing conditions:
W a te r  B a th  T e m p e r a tu r e . —We currently use a 

Braun Thermomix temperature controller, Model 
1460, to control the temperature of a water bath 
at 20 ± 0.01 °C  and to pump water through the 
density meter. Before water is returned to this 
bath, it passes through a sm all heat exchanger 
w h ich  is cooled by water from a second bath 
maintained at 19.7°C. I f  inadequate temperature 
control is suspected, the clean U-tube should be 
filled  w ith  CC14 as recommended on page 19 of 
the instruction manual, and the sample should 
be allowed to reach constant temperature. Be
cause of a larger coefficient of expansion, larger 
fluctuations in  readings w il l  occur if  the ther
mostat is not adequately controlling the tem
perature.

In a d e q u a te  R in s i tig  b e tw e e n  S a m p le s .—W hen 
differences larger than ± 1  occur in  the fifth  
decimal place of replicate samples, the problem
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Table 1. C ollaborative proof re su lts  by p y cnom eter

Coll.

Sample

4 3 5 2 1 6

1“ 24.82 35.28 53.63 53.93 79.06 79.11
2 24.92 35.40 53.60 53.96 78.64 79.23

24.86 35.28 53.64 53.86 78.60 79.22
3 24.90 35.34 53.58 53.88 79.12 78.78

24.92 35.38 53.52 53.90 79.16 78.84
4 24.88 35.36 53.74 54.00 79.14 79.28

24.82 35.52 53.58 54.02 79.00 79.36
5" 24.88 35.36 53.64 53.92 79.04 79.38

24.70 35.28 53.56 53.74 79.26 79.38
25.08 53.66 53.94 79.16 79.38
24.70 35.50 53.64 53.98 79.02 79.44

6 24.79 53.70 53.85 79.16 78.05
24.66 35.21 53.68 53.83 79.12 78.04

7 24.80 35.34 53.68 53.91 79.10 79.35
24.80 35.32 53.66 53.91 79.09 79 38

8 “ 24.84 35.32 53.64 53.88 79.12 79.32
9 24.84 35.36 53.59 53.78 79.10 78.71

24.80 35.34 53.58 53.76 79.10 78.68
Mean 24.854 35.362 53.632 53.899 79.045 78.977
SD 0.094 0.081 0.060 0.078 0.190 0 476
CV, % 0.38 0.23 0.11 0.15 0.24 0.60

“Single results not Included in statistical evaluation. 
b Duplicate results selected randomly.
Statistical evaluation, pooled results:
Variance ratios: between-labs, MSl/M S ls = 1.72

lab.-sample interaction, MSLs/MSo = 25.49* 
*Signiflcant at 95% confidence limit

Repeatability SD = 0.060
Reproducibility SD (estd) = 0.231
CV of repeat. SD, % = 0.11
CV of reprod. SD, % = 0.42
Std error of mean = 0.226

could be caused by inadequate rinsings between 
samples or by the presence of bubbles in  the 
sample. Bubbles usually occur if  the sample is 
drawn too fast into the U-tube or i f  a fresh ly 
d istilled  sample has not been degassed. It 
should take about 15 s to f ill the U-tube. To rinse 
the U-tube sample adequately, the previous 
sample should be evacuated from the U-tube 
before the next sample is introduced, and the 
U-tube should be rinsed w ith  8-10 m L of the new 
sample. A fter the specific gravity reading is 
recorded, a second portion of the same sample 
can be drawn into the U-tube and tested without 
evacuating the U-tube.

E va p o ra tio n  o f  E th a n o l d u r in g  A n a ly s is .—Loss of 
ethanol due to evaporation can be controlled by 
running the sample tube through a hole in , or 
along side of a rubber stopper used to cover the 
top of the sample bottle. The stopper should not 
restrict sample flow .

Co llaborative  Study
Th is study was planned so that collaborative 

results for the A O A C  pycnometer method and

the density meter method for measuring proof 
could be statistically evaluated by A O A C  rec
ommended methods w ritten by Youden and 
Steiner (5). Seven samples of ethanol-water 
solutions from 25 to 79° proof were submitted to 
each collaborator together w ith  the recom
mended procedure. Th is  is the proof range of 
most alcoholic products on w h ich  federal tax is 
paid in  the United States. Samples 1 through 6 
consisted of 3 pairs of samples random ly num 
bered w ith  respect to proof. The pairs were: 
Samples 4 and 3, Samples 5 and 2, and Samples 
1 and 6 . Sample 7, the standard (practice sam
ple), was 69.5° proof as determined by pycnom 
eter.

The collaborators were requested to report 
duplicate density meter results on each sample. 
They were also requested to determine proof of 
these same samples by pycnometer on ly if  they 
had the expertise to use it.

Resu lts and D iscussion
Table 1 presents the results obtained by 9 col

laborators using the pycnometer to determine
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Table 2. C ollaborative proof re su lts  by density  m e te r

Sample

Coll. 4 3 5 2 1 6

1 24.76 35.36 53.62 53.87 79.02 79.02
24.76 35.36 53.63 53.87 79.02 79.01

2 24.82 35.32 53.63 53.88 78.65a 79.31
24.82 35.32 53.62 53.88 78.64a 79.31

3 24.90a 35.34 53.52 53.86 79.12 78.78
24.92 a 35.36 53.52 53.88 79.10 78.78

4 24.80 35.40 53.66 53.92 79.10 79.28
24.80 35.40 53.64 53.92 79.14 79.28

50 24.85 35.41 53.74 53.90 79.16 79.42
24.86 35.42 53.74 53.90 79.16 79.44

6 24.80 35.32 53.34 53.82 79.10 77.94a
24.78 35.28 53.34 53.80 79.10 77.94a

7 24.83 35.36 53.63 53.86 78.97 79.33
24.83 35.36 53.63 53.86 78.97 79.338C 24.82 35.32 53.64 53.86 79.12 79.30

10 24.81 35.30 53.62 53.84 79.12 79.18
24.80 35.30 53.62 53.84 79.12 79.16

11 24.80 35.32 53.52 53.79 78.93 79.15
24.81 35.30 53.52 53.80 78.93 79.15

12 24.79 35.36 53.48 53.86 79.14 79.34
24.79 35.36 53.48 53.86 79.12 79.34

13 24.76 35.28 53.18a 53.52a 79.08 79.18
24.78 35.30 53.18a 53.52a 79.10 79.18

14 24.70a 35.32 53.62 53.83 79.07 78.60a
24.70a 35.32 53.62 53.83 79.07 78.60a

15 24.66 a 35.30 53.56 53.66a 79.02 79.08
24.66a 35.26 53.56 53.64a 79.04 79.08

Mean 24.800 35.328 53.589 53.855 79.068 79.177
SD 0.024 0.035 0.055 0.034 0.065 0.166
CV, % 0.095 0.099 0.103 0.064 0.082 0.210

a Results eliminated as outliers by Dixon test. 
b Results eliminated by Youden’s ranking test. 
c Single results not included in statistical evaluation.
Statistical evaluation, pooled results:
Variance ratios: between-labs, MSl/M S ls = 1.43

lab.-sample interaction, MSls/M So = 19.38* 
•Significant at 95% confidence limit

Repeatability SD = 0.009
Reproducibility SD (estd) = 0.186
CV of repeat. SD, % = 0.02
CV of reprod. SD, % = 0.35
Std error of mean = 0.18

proof of 6 d ifferent ethanol-water samples. 
Collaborators 1 and 8 did not submit duplicate 
results, and were not included in  the statistical 
evaluation summarized in  Table 1. Collaborator
5 submitted more than duplicate results for each 
sample, necessitating the random selection of 2 
results for each sample. None of the remaining 
data was elim inated by D ixon 's test for outliers 
or Youden's ranking test.

Several collaborators commented about the 
problem of obtaining reproducible proof results 
by the o ffic ia l A O A C  pycnometer method (2). 
Collaborator 5, using a 100 m L pycnometer, re
ported that "the accuracy and reproducib ility 
were on the order of 0.1 ° proof." Collaborators
6 and 9 also were unable to obtain satisfactory

reproducible results w ith  the recommended 
pycnometer. A  survey of the collaborators in 
dicated that Collaborators 2 ,4 , and 5 followed the 
A O A C  pycnometer method (2), Collaborator 1 
used a vacuum-jacketed pycnometer, and Co l
laborators 6 , 7, and 9 used pycnometers equipped 
w ith  side arms and thermometers.

The standard deviation of the proofs for each 
sample obtained by pycnometer (Table 1) ranged 
from 0.060 (Sample 5) to 0.476 (Sample 6 ). The 
variance ratio M S l /M S ls (between laboratories) 
of 1.72 was not significant at the 95% confidence 
leve l, w h ile  M Sl s /M So (laboratory-sample in 
teraction) of 25.49 was significant. The relative 
size of the reproducib ility standard deviation 
(0.231) confirm s that larger variations occur
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Table 3. C om parison of average p y cn o m eter and  density  m e te r proof re su lts  fo r C ollaborators 1-8

Method

Sample

4 3 5 2 1 6
Pycnometer 24.86 35.34 53.64 53.92 79.04 79.02
Density meter 24.81 35.36 53.62 53.87 79.02 79.01
Diff. -0.05 +0.02 -0.02 -0.05 -0.02 -0.01

w hen more than one laboratory performs the 
analysis. No consistent laboratory bias appears 
to exist for the pycnometer results.

Results obtained by density meter are shown 
in  Table 2. S ingle results submitted by Collab
orator 8  were not included in  the statistical 
evaluation. Collaborator 9, listed in  Table 1, did 
not submit density meter results. Youden's 
ranking test (5) of the rem aining data resulted in 
the e lim ination of the results reported by Co l
laborator 5. D ixon's test for outliers resulted in  
9 pairs being outside of the 95% confidence lim it. 
Analysis of the variance as outlined by Steiner
(5) was performed on the rem aining data. The 
variance ratios MSl /M Sls (between laboratories) 
and M S l s /M S o  (laboratory-sample interaction) 
were 1.43 and 19.38, respectively. The be- 
tween-laboratory ratio is not significant at the 
95% confidence leve l, w h ile  the laboratory- 
sample interaction is significant. Since the be- 
tween-laboratory variance (M Sl /M Sls ) is not 
s ignificant, no consistent laboratory bias exists. 
The repeatability and reproducib ility standard 
deviations were 0.009 and 0.186, respectively.

Results obtained by the density meter have 
better repeatability than those obtained by the 
pycnometer as shown by the repeatability stan
dard deviation of 0.009 for the density meter vs 
0.060 for the pycnometer results. By both 
methods, the between-sample variance ratios are 
not significant at the 95% confidence leve l; be
tween laboratory-sample interaction ratios are 
significant. These results indicate that higher 
degrees of variations are obtained by both 
methods when performed by different operators 
as opposed to a single operator.

Collaborators 1-8 reported proof results for 
these samples obtained by both the pycnometer 
and density meter methods. Averages of these 
results obtained by each method are shown in  
Table 3. A lthough averages for each sample of 
the 2  methods are sim ilar, pycnometer values, 
w h ich  are considered the true proof, are 0.05- 
0 .1 ° proof h igher than density meter results, 
except for Sample 3 where the average reported 
for the pycnometer is 0 .0 2 ° proof lower than the

density meter average. D ifferences of —0.05 to 
+ 0 .0 2 ° proof between averages of results ob
tained by pycnometer and density meter meth
ods are acceptable considering that th is is the 
accuracy of the pycnometer method, and the 
proof of ethanol in  d istilled  alcoholic products 
is reported to 0 .1 °.

Conclusions and Recommendation
Compared w ith  the pycnometer, the density 

meter method is sim pler, requires less time and 
sm aller samples, and gives more reproducible 
results. Density meters are currently being used 
to measure proof by a ll regional Bureau of A l
cohol, Tobacco and Firearm s laboratories, most 
research laboratories of U.S. distilleries, and some 
bottling plants in  Scotland. A lso , the density 
meter has the capability of being automated. We 
have developed an automated method using the 
M ettler/Paar D M A  55 density meter to measure 
proof of our finished products in  bottling plants. 
Accessory equipment needed for these tests in 
cludes an automatic sampler SP2 and a H ew 
lett-Packard 97S calculator.

It is recommended that the density meter 
method to measure concentration of ethanol in  
aqueous solutions be adopted offic ia l first ac
tion.
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S p e c t r o p h o t o m e t r i c  D e t e r m i n a t i o n  o f  C o l o r  I n t e n s i t y  o f  W h i s k y :  
C o l l a b o r a t i v e  S t u d y

DUANE H. STRUNK, BERTHA M. TIMMEL, JACK W. HAMMAN, and 
ARTHUR A. ANDREASEN
Joseph E. Seagram & Sons, Inc., Research and Development Department, Box 240. Louisville,
KY 40201
Collaborators: D. A. Bodnar; J. Cherolis; W. D. Daggs; A. Daun; F. J. Feeny; L. Gardner;
J. W. Hamman; R. N. Holmes; J. C. Jones; W. E. Kampf; F. G. Mark; G. E. Martin;
W. C. O'Bryan; A. W. Perrault; B. W. Rehn; R. D. Steinke; G. A. Stone; B. M. Timmel
A  m eth od  for m easurin g  co lor in te n s ity  o f  w h isk y  
w as d ev e lop ed  to replace the present AO A C  m eth od , 
w h ich  has b ecom e o b so le te . T he n e w  m eth od  w as  
co lla b o ra tiv e ly  s tu d ied  b y  20 person s. C olor in te n 
s ity  o f w h isk y  w as m easured  as absorbance b y  a 
sp ectro p h o to m eter , u sin g  a 1 cm  c e ll , a b an d w id th  
< 1 0  nm , and a w a v e len g th  o f 525 nm . W ater w as  
u sed  as reference. C ollab orator resu lts  appear ac
cep tab le  for w h isk y  sam p les  that vary in  co lo r  in 
te n s ity  from  29 to  374 CIU  (absorbance X 1000 =  
C olor In ten s ity  U n its  (C IU )). T h e m axim u m  sta n 
dard d ev ia tio n  and c o e ffic ie n t o f var ia tio n  w ere 5.8 
CIU  and 6.68%, re sp e ctiv e ly . T h e m eth od  has b een  
adop ted  o ffic ia l first action .

The present A O A C  colorim etric procedure for 
w h isky (1) was reviewed by Strunk et al. (2) who 
reported several technical defects: (2) It mea
sures absorbance at 430 nm, making it impossible 
to correlate instrum ental and visual results; (2 ) 
it specifies a spectrophotometer w ith  a band
w id th  < 1  nm, w h ich  is a complicated and ex
pensive instrum ent not available in  most in 
dustry laboratories; and (3) it uses a V2 in . cell, 
w h ich  is not available for most spectrophotom
eters. In  addition, the A O A C  colorim etric pro
cedure for w h isky  d iffers from that used by car
amel manufacturers, whose products are used to 
color many alcoholic and food products.

Strunk et al. (2) reported a comparison of color 
intensity values of aged and caramel-colored 
d istilled  alcoholic products measured w ith  col
orimeters and spectrophotometers at wave
lengths of 430, 525, 560, and 610 nm. The rec
ommended procedure, for w h ich  the collabora
tive study is reported here, uses a spectropho
tometer w ith  a bandwidth <10 nm at 525 nm.

Received June 29, 1981. Accepted October 26, 1981.This report of the Associate Referee, D. H. Strunk, was pre
sented at the 95th Annual Meeting of the AOAC, Oct. 19-22, 1981, at Washington, DC.

The report of the Associate Referee was approved by the 
General Referee and Committee D and was adopted by the Association. See /. A sso c . O f f .  A n a l. C h em . (1982), this issue.

Results are determined in  absorbance (¿4) units 
for a 1 cm cell path and reported in  Color In ten
sity Units (C IU ) (C IU  = A  X  1000). Th is  method 
permits a ll laboratories to un ifo rm ly measure 
color intensity of w h isky  and other aged alco
holic products w ith  any spectrophotometer 
meeting specifications.

Collaborative Study
N ine w h isky samples at about 80° proof, w ith  

absorbance values varying  from 0.029 to 0.374, 
were submitted to each collaborator w ith  the 
recommended procedure. Sample 1 was the 
standard w ith  an absorbance of 0.148. Samples
2-9 consisted of 4 closely matched pairs of sam
ples random ly numbered w ith  respect to color 
intensity: Samples 2 and 5 ,3  and 7 ,4  and 6 , and 
8 and 9. Samples 2-7 were blended w hiskies 
w h ich  contained caramel; Samples 8 and 9 were 
bourbons w ith  no caramel. Samples w ith  low 
absorbance values were prepared by d iluting  
blended w h isky  w ith  80° proof vodka.

Samples were shipped in  amber bottles to 
protect them from exposure to light. Collabo
rators were requested to store these samples in  
the dark and test them w ith in  30 days. Color 
intensities of duplicate samples stored in  our 
laboratory showed no appreciable change in 
absorbance (—0.008 to +0.004) during 60 days of 
dark storage.

Color
Official First Action

D e f i n i t i o n
W hisky Color Intensity Units are defined as 

1000 X  A at 525 nm of turbidity-free sample 
measured by spectrophtr or colorimeter w ith  
bandwidth of < 10 nm, using 1 cm cell and distd 
H 2O as ref.

0004-5756/82/6502-0224-03$01.00 
© Association of Official Analytical Chemists. Inc.
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Table 1. C ollaborative resu lts  to r  d e te rm in a tio n  of co lo r in tensity  of w hisky *

Group 1 Samples Group 2 Samples
Instrument; ---- ---------------------------------------------------- -----------------------------------------

Coll. bandwidth 2 5 3 7 8 9 4 6

1 Hitachi 100-80 28 34 134 150 247 b 250b 328 b 369 b
2 nm 29 35 135 153 251b 251b 329 b 370 b

2 Beckman 25 29 35 134 154 255 258 333 376
2 nm 29 36 135 155 255 258 333 376

3 Turner 350 30 35 137 152 250 253 332 376
9 nm 26 32 133 148 246 248 328 372

4 Beckman M-25 29 34 138 154 254 257 334 377
2 nm 30 34 138 154 255 258 334 377

5 Acta C l l 29 34 137 153 252 255 331 375
1 nm 29 34 138 153 253 256 333 375

6 Cary 15 31b 38 * 6 142" 158b 257 260 336 380
30 » 37 6 140b 158b 254 257 338 380

7 Spectronic 210 31b 36 b 141 b 157b 258 b 261b 337 b 381b
1 nm 31b 36 6 142o 158b 258b 260 b 337 b 381b

8 Acta C l l 29 34 138 152 254 256 330 374
1 nm 29 34 139 153 256 257 331 375

9 Hitachi 200 28 36 140 155 256 262 334 378
2 nm 29 35 139 154 257 260 333 377

10 Perkin-Elmer 550 30 36 138 155 255 258 332 377
2 nm 30 36 139 156 257 260 334 377

11 Spectronic 20 30 32 135 150 248 b 250 b 324b 368 b
20 nm 29 32 135 150 250b 250b 325b 370 b

12 Beckman 24 30 36 136 154 253 255 327 371
2 nm 30 35 135 152 252 255 327 371

13 Beckman 25 25 29 136 151 253 255 330 373
2 nm 25 30 135 151 253 255 330 373

14 Beckman 25 29 33 135 150 252b 252b 326 b 368 b
2 nm 30 34 135 150 250 b 252b 324b 368 b

15 Spectronic 20 c 33 39 135 151 246 b 250b 315 b 358b
20 nm 31 34 132 148 244 b 245 b 311b 357 b

16 Coleman 124D 25 29 136 154 255 256 336 378
1 nm 27 30 135 154 255 256 337 380

17 Cary 15 30 b 37» 145b 155b 257 260 330 370
9.5 nm 32 6 35» 137b 155b 257 260 330 370

18 Beckman 25 26 31 135 152 254 257 330 374
2 nm 26 30 135 151 255 257 331 375

19 Beckman 25 30 35 139 154 256 259 330 373
2 nm 30 35 140 154 256 259 330 374

20 Beckman DU 30 b 34 6 130b 148b 243 b 248 b 315b 355b
1.5 nm 30» 35» 130b 150b 245 b 248 b 320b 355b

Mean 28.8 33.7 135.9 152.2 253.7 256.8 331.0 373.8
SD 1.8 2.3 2.5 2.2 3.5 3.1 4.6 5.8
CV, % 6.39 6.68 1.84 1.44 1.39 1.20 1.39 1.55

a Reported as CIU (= absorbance x  1000).
6 Result discarded based on AOAC ranking and outlier tests. 
c V2  in, cell used; results converted.

C a l i b r a t i o n  o f  S p e c t r o p h o t o m e t e r  
a n d  P r o c e d u r e

Check accuracy of wavelength scale of spec- 
trophtr or colorimeter w ith  didymium  or H 02O3 
glass f ilte r or H g lamp. Use manufacturer's 
operating procedure to calibrate and operate 
instrument. Place turbidity-free sample in  1 cm 
cell and det. A  at 525 nm against distd H 2O as ref. 
Color Intensity U n its (C IU ) = 1000 X A .

Results and D iscussion
Tw enty collaborators submitted results (Table 

1). To facilitate data handling , the paired data

were d ivided into 2 groups: (1) Samples 2, 5, 3, 
and 7 covering the range of 29-152 C IU , and (2) 
Samples 8 , 9, 4, and 6  covering the range of 
254-374 C IU . Using the A O A C  ranking criteria, 
results of Collaborators 6 ,7 ,1 7 , and 20 in  group 
1 and Collaborators 1, 7, 11, 14, 15, and 20 in 
group 2 fe ll outside the critical score at the 95% 
confidence level. Therefore, these results were 
elim inated from the statistical evaluation.

Results in Table 1 appear acceptable for w h isky 
samples that vary  in  color intensity from 29 to 
374 C IU . M axim um  standard deviation and 
coefficient of variation are 5.8 and 6 .6 8 %, re
spectively.
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Table 2. S ta tistical evaluation  of collaborative  resu lts  ‘

Statistic Group 1 Group 2

Number of colls. 20 20
Number of coll, results discarded 4 6
Between-lab. variance ratio ( VR) 3.265S 1.628NS
Lab-sample interaction ( VR) 3.959S 9.943S
Reproducibility SD 2 3
Repeatability SD 1 1
Reproducibility CM 10.9 14.1

a S = significant at 95% confidence level; NS = not signifi
cant at 95% confidence level.

A n  analysis of variance of the acceptable data 
was made as recommended by Steiner (3) and 
results are summarized in  Table 2. The repro
ducib ility and repeatability standard deviations 
are acceptable, <3, but variance ratios indicate 
that significant differences occur in  results re
ported between different laboratories analyzing 
identical samples. H ow ever, these results are 
acceptable for product control.

Many of the 14 different instruments used are 
more than 7 years old and no longer manufac
tured; some have a bandw idth >10 nm. No at
tempt was made to correlate results reported w ith  
the instrum ent used.

Results for group 2 samples obtained w ith  a 
Bausch & Lomb Spectronic 210 and two Spec- 
tronic 20 instruments (Collaborators 7, 11, and 
15) were elim inated by the ranking test. Co l
laborator 15 converted results obtained w ith  a 
1 /2  in . cell to values that would be obtained w ith 
a 1 cm cell.

Collaborator 4, using a Beckman M-25 spec
trophotometer, reported that "the absorbance of 
these samples is re lative ly  sensitive to tempera
ture and if  the sample residence time in  the 
spectrophotometer was more than 2 or 3 m in, the 
absorbance value of the sample appeared to d i
m inish by 2 or 3 points." We did not encounter 
this problem and feel that it may be related to 
instrum ent design. Th is  was investigated on 2 
d ifferent instruments. In  a Klett-Summerson 
colorimeter, the color intensity of a w h isky 
sample decreased 1 K lett un it after 1 m in expo
sure and 1 additional un it during the next 9 m in. 
The absorbance value of the same w h isky sample 
did not change during a 10 m in exposure in  a 
Beckman Acta C l l  spectrophotometer.

Th is method offers advantages over the cur
rent AO  A C  method (1) for determ ining color of 
w h isky  and possibly other s im ila rly  colored, 
aged alcoholic products. By using a spectro

photometer w ith  the w ider bandw idth of < 1 0  
nm , a medium-priced instrum ent suitable for 
p lant laboratories can be employed. By taking 
readings at 525 nm , the C IU  values can be com
pared w ith  visual results.

Recommendation
It is recommended that this method for mea

suring color intensity of w h iskies be adopted 
o ffic ia l first action.
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DRUG RESIDUES IN ANIMAL TISSUES
E l e c t r o n  C a p t u r e  G a s - L i q u i d  C h r o m a t o g r a p h i c  D e t e r m i n a t i o n  o f  
M o r a n t e l - R e l a t e d  R e s i d u e s  i n  B o v i n e  L i v e r

MARTIN J. LYNCH and S. RICHARD BARTOLUCCI
Pfizer Inc., Central Research, Drug Metabolism, Groton, CT 06340

A  g a s-liq u id  ch rom atograph ic assay  has b een  d e v e l
o p ed  to  d eterm in e  m ajor resid u es o f  m orantel in  b o 
v in e  liv e r , a target tissu e , at le v e ls  o f  0 .2 - 0 .8  ppm . 
T h e m eth o d  is  b ased  on  h y d r o ly s is  o f th e  N -m e th -  
y lte tr a h y d r o p y r im id in e  p ortion  o f  m orantel and  its  
m e ta b o lite s  to  (V -m eth y l-l,3 -p ro p a n ed ia m in e , and  
co n v e rs io n  o f  th e  d ia m in e  to  an !V,lV'-W s-(2 -n itro -
4 -tr if lu o r o m e th y lp h e n y l)  d er iv a tiv e . T h e a d d itio n  
o f an in ternal standard, (V -ethyl-l,3-propaned iam ine, 
to  th e  tissu e  sa m p le  circu m v en ts  a n y  p o ten tia l 
p ro b lem  that co u ld  arise from  variab le reaction  
y ie ld s , and  e lim in a te s  the true recovery  as a factor  
a ffectin g  th e accuracy and precision  o f the procedure. 
T h e co n cen tra tion s o f  th e  d er ivatives are determ in ed  
b y  p u lse d  e lec tro n  capture g a s -liq u id  chrom atogra
p h y  o ver a linear dynam ic range eq u iva len t to  0 .2 - 0 .8  

p p m  m orantel. T he m eth od  has been  eva lu ated  at 0,
0 .2 ,0 .4 , and  0.8 pp m  le v e ls  in  fo r t if ie d  b o v in e  liv er , 
and  in  a w ith d ra w a l sa m p le  c o n ta in in g  p h y s io lo g i
ca lly  incurred  m orantel resid u es. M ean v a lu e s  o f
0.22 ±  0 .0 15 ,0 .4 0  ±  0.033, and  0.79 ±  0.045 pp m  w ere  
fo u n d  fo r  fo r t if ie d  sa m p les, 0 .0 2  pp m  fo r  con trol 
l iv e r ,, and  0.56 ±  0.050 pp m  fo r  th e  w ith d raw a l 
sample^,

Developm ent of analytical methods for en
forcement o f tissue residue tolerances of drugs 
that are . rap id ly  metabolized to intractable 
products; is:?a form idable task when proposed 
metabolic and assay criteria are to be met (1). 
W hat is ideal is often at odds w ith  practical con
siderations. In  our experience, physico-chemical 
techniques proposed for isolating and identi
fy in g  bound or intractable residues are not 
compatible w ith  development of routine ana
ly tica l methods for sub-microgram residues (2 ). 
In  th is case, liberating the bound residue from 
tissue by chem ical means is justified if  analyti
ca lly  usefu l inform ation is to be obtained. 
H ow ever, th is chemical releasing process may 
convert the residue to one or more moieties, 
contribute to some losses, and create background 
problems depending on the sim ilarity  of the 
products to natural constituents. A nalytica l 
methods for tissue residues of arsenicals (3), 
carbadox (4), pyrantel (5), ethopabate (6 ), arpri-

Received July 15,1981. Accepted October 10,1981.

nocid (7), and cambendazole (8 ) are examples of 
methods where the tissue m atrix and other sim 
ila r  unavoidable analytica l problems were 
overcome. Morantel tartrate is another example 
of an anim al health product that is rap id ly me
tabolized to poorly extracted residues that re
quire vigorous chemical steps to liberate and 
convert the tissue residue to one or more mea
surable moieties. Th is procedure has been 
termed the common fragment approach to tissue 
residue analyses (5).

Morantel tartrate is an anthelm intic compound 
that belongs to a fam ily classified as tetrahydro- 
pyrim id ines. Chem ically it is 1,4,5,6-tetrahy- 
hydro - l-methyl-2-[(rans-2-(3-methyl-2-thienyl)- 
v in y ljp y rim id in e  tartrate. T h is  drug is form u
lated in  a bolus or a feed prem ix and is adm inis
tered to cattle in  a single dose for removal and 
control of mature gastro-intestinal nematode 
infections that include worms of the stomach and 
sm all and large intestines. The drug is adm in
istered in  a bolus or in  feed to cattle at the single 
dose of 9.7 mg/kg. A  homolog, pyrantel tartrate, 
has been approved for prophylactic use in  sw ine 
in  many countries includ ing  the U nited States.

Radiotracer metabolism studies have shown 
that morantel is rap id ly metabolized to poorly 
extracted, bound residues; digestion and h y
dro lysis are required to liberate and convert tis
sue residues to one or more measurable and 
identifiab le  moieties (J. K . Fau lkner and A . G. 
Davidson, Drug Metabolism, P fize r Ltd , Sand
w ich , U K ; private communication). O xidative 
biotransform ation has been described for py
rantel (5, 9), and is sim ilar to the metabolism of 
m orantel. Radioactive residues of morantel 
were p rim arily  found in  live r , a target tissue, 
fo llow ed by k idney and muscle. L ittle  or no 
radioactivity was found in  fat. H ow ever, no 
single chem ical represented a ll tissue residues 
of morantel. W ith  a lkaline hydro lysis, moran- 
tel-related residues were converted to N -  
m ethyl-l,3-propanediam ine (M A P A ) and 3-(3- 
m ethyl-2-th ienyl)acry lic  acid (CP-20,107) as 
major (50%) and m inor (10%) components of total 
rad ioactivity. Reverse isotope d ilution  studies,

0004-5756/82/6502-0227-07$01.00© Association of Official Analytical Chemists, Inc.
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M o r a n t e l  

( m o l  w t  =  2 2 0 )

a q u e o u s  K O H  

A 1 1 0 ° C  ^ 6  h o u r s

CH-

H'/

CH? ch2
*C \C

/
\

H

H

II
N - M e t h y l - 1 ,3 - P r o p a n e d ia m in e  

( m o l  w t  =  8 8 )

4 - F l u o r o - 3 - N i t r o b e n z o t r i f l u o r i d e

I I  =  R  = m e t h y l  ( m o l  w t  =  1 6 1 )

I I I  =  R  =  e t h y l  ( m o l  w t  =  1 7 5 )

N , N ’- 6 / s - ( 2 - N i t r o - 4 - T r i f l u o r o m e t h y lp h e n y l ) -

D e r iv a t i v e s

I V  =  R  =  m e t h y l  ( m o l  w t  =  4 6 6 )

V  =  R  =  e t h y l  ( m o l  w t  =  4 8 0 )

F igure 1. C h em ical co n versio n  o f m orantel to  A T -m eth yl-l,3 -p rop aned iam in e and d er iv a tiza tion  o f th is  
a m in e  and its  IV-ethyl ana log  to  th e corresp on d in g  lV ,iV '-W s-2 -n itro -4 -tr iflu orom eth y lp h en y l d er iv a tiv e .

in  w hich  cold carrier morantel is added to tissues 
containing radioactive residues, demonstrated 
that M A PA  represented half of the total radio
activity in live r over a 4 week withdrawal period. 
The lower abundance of CP-20,107 indicated that 
metabolism had occurred in  the th ienyl portion 
of morantel.

On the basis of this radiotracer metabolism 
w ork , an assay was developed w h ich  measures 
M APA . Th is method is capable of measuring the 
clearance of morantel-related residues in  bovine 
live r , and is the subject of th is report.

METHOD
Principle

Bovine tissues containing morantel (I , Figure 
1) and metabolites are hydro lyzed in  aqueous 
K O H  to yield N-methyl-l,3-propanediamine (II) , 
a product common to drug-related residues. 
N - Eth y l-1,3-propanediamine d ihydrochloride
( I I I )  is added as an internal standard to the sam
ple before the hydrolysis step at a concentration 
equivalent to 0.4 ppm morantel in  tissue. Fo l
low ing hydrolysis, both diamines (II  and I I I )  are 
extracted into toluene, back-extracted into dilute 
aqueous acid, and converted to their i>;s-2-nitro-
4-trifluorom ethylphenyl derivatives (IV  and V )

w ith  4-fluoro-3-n itrobenzotrifluoride in  a 
borax-buffered solution. The diam ine deriva
tives are separated from the reaction m ixture by 
extraction into «-hexane and purified  by th in 
layer chromatography before evaluation by 
pulsed electron capture gas-liquid chromatog
raphy.

Accurate results are obtained by referring the 
relative peak heights of the diamine derivatives 
of the morantel-related compound (CP-17,347) 
and of the internal standard (CP-17,462) to a 
standard curve. Th is  curve is constructed by 
relating, in  a linear m anner, the relative peak 
height response of calibration solutions of the 
diamine derivatives to 0 .5 ,1 .0 ,1 .5 , and 2.0 molar 
ratios of each. The concentrations of the ca li
bration solutions are selected to optim ize the 
w ork ing  range of the G LC  instrum ent and to 
reflect residue levels ranging from 0.2  to 0.8 ppm. 
A  broader dynamic range may be used, but the 
recommended range sim p lifies G LC  calibration 
and assay of tissue extracts. From the established 
relationship of the relative response of the 2  d i
amines to a weight ratio, and the known amount 
of internal standard added to the samples, the 
analyst can obtain the unknow n concentration 
of morantel by a graphical extrapolation or a 
linear regression calculation.
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Table 1. C o n cen tra tio n s o f s tan d ard  so lu tions fo r calib ra tion  of GLC in s tru m en t

Soin

CP-17,347a CP-17,462b
Molar
ratio

Morantel,
ppmcPg/mL /xmole/mL Pg/mL ^mole/mL

1 0.0400 8.58 X 10-5 0.0206 4.29 X 10-5 2.0 0.8
2 0.0300 6.43 X 10-5 0.0206 4.29 X 10"5 1.5 0.6
3 0.0200 4.29 X 10“ 5 0.0206 4.29 X 10“ 5 1.0 0.4
4 0.0100 2.14 X IQ“ 5 0.0206 4.29 X 10"5 0.5 0.2

a N ./V'-B/s-(2-nltro-4-trifluoromethylphenyl)-/V-methyl-l,3-propanedlamlne. 
b /V,/V'-B/s-(2-nitro-4-trifluoromethylphenyl)-/V-ethyl-l,3-propanediamine. 
c When the internal standard is added to tissue at a level equivalent to 0.4 ppm morantel.

Reagents
(a) S o lv e n ts .—A ll solvents were glass-distilled, 

or equivalent. No special precautions were 
taken w ith  glassware.

(b) C h e m ic a ls .—A ll chemicals were reagent 
grade. 4-Fluoro-3-nitrobenzotrifluoride (IC N  
L ife  Sciences Group (K  & K ), P la in fie ld , N Y  
11803, or M arshall ton Research Laboratories, 
Inc ., W inston-Salem , N C  27106).

(c) A n a ly t ic a l  s ta n d a r d s .—M orantel tartrate 
(CP-12,009-18); N -ethy l-l,3-p ropaned iam ine  
d ihyd ro ch lo ride  (CP-45,991-1); N , N '- b i s - ( 2 -  
nitro - 4-trifluorom ethylphenyl)-N -ethyl-l,3- 
propanediamine (CP-17,462); and N  ,N '- b i s - ( 2 -  
nitro - 4-trifluorom ethylphenyl)-N-m ethyl-l,3- 
propanediamine (CP-17,347) a ll provided by 
Centra l Research, P fize r In c ., Groton, C T  
06340).

Solutions
(a) P o ta ss iu m  h y d r o x id e .—4M. Dissolve 264 g 

85% K O H  in  water and dilute to 1 L .
(b) 4 -T lu o ro -3 -n itro b e n zo tr if lu o r id e .—0.2%. D i

lute 0.135 m L (ca 200 mg) 4-fluoro-3-nitroben- 
zotrifluoride to 100 m L w ith  d istilled  acetone. 
Fresh solutions were prepared.

(c) T h y m o l  b lu e .—0.1%. D issolve 100 mg 
thym ol blue in  100 m L 0.1M N aO H.

(d) T o lu e n e -e th y l  a c e ta te  (8 5  + 15).—Dilute 150 
m L ethyl acetate to 1 L  w ith  toluene.

Preparation of Standard Solutions
M o r a n te l  ta r tra te  so lu tio n s .—Dissolve 105.07 mg 

Reference Standard M orantel Tartrate (equiva
lent to 62.5 mg m orantel) in  enough water to 
make 100.0 m L (625 g g / m L  as m orantel; 2.84 
pm ole/m L). D ilute 4.0 m L of this stock solution 
to 50.0 m L w ith  water (50.0 p g / m L  as morantel;
0.227 ju.mole/mL). D ilute  2.0, 4.0, and 8.0 m L 
aliquots of latter solution to 100 m L w ith  water 
(1.0, 2.0, and 4.0 p g / m L  as m orantel; 0.0045,
0.0091, and 0.018 pm ole/m L).

N - E th y l- 1 ,3 - p r o p a n e d ia m in e  d ih y d r o c h lo r id e  in 
te r n a l  s ta n d a r d  s o lu t io n s .—Dissolve 39.7 mg Ref
erence Standard N -Ethy 1-1,3-propanediamine 
Dihydrochloride in  enough water to make 100.0 
m L. D ilute 1.0 m L of this stock solution to 250.0 
m L w ith  water (1.59 p g / m L ;  0.0091 pm ole/m L). 
(Note: Stock solutions of N-ethyl-1,3-propane-
diam ine dihydrochloride and morantel tartrate 
are stable at least one month w hen stored at 
5°C .)

Gas Chromatography Calibration Solutions
N  ,N ' - B i s - ( 2 - n i t r o - 4 - t r i f l u o r o m e t h y l p h e n y l ) - N -  

e t h y l - 1 ,3 - p r o p a n e d i a m i n e .— D isso lve  5.15 mg 
N , N '  -  i;/s-(2-nitro-4-trifluorom ethylphenyl)- 
N-ethyl-l,3-propanediamine in  200.0 m L toluene 
(stable at 20-25°C at least one month if  protected 
from light). D ilute 10.0 m L to 100.0 m L w ith  
toluene (2.58 p g / m L ) .

N , N '  - B is - (2- n i tr o -4 - tr if lu o r o m e th y lp h e n y l) -  
N - m e t h y l - 1 ,3 - p r o p a n e d ia m in e . — D isso lve  5.00 
mg N ,N '-N s-(n itro-4-trifluorom ethylphenyl)- 
N-m ethyl-l,3-propanediam ine in  200.0 m L tol
uene (stable if  protected from light). D ilute 10.0 
m L  to 100.0 m L w ith  toluene (2.50 p g / m L ) .  
W o r k in g  s ta n d a r d  s o lu t io n s  1 , 2 , 3 ,  a n d  4 .— Dilute
4 .0 ,3 .0 ,2 .0 , and 1.0 m L aliquots, respectively, of 
N , N '  -  bis -  (2-nitro-4-trifluoromethylphenyl)- 
N -m ethyl-l,3-propanediam ine (2.50 p g / m L )  
w ith  2.0 m L N,N'-i?!S-(2-nitro-4-trifluorometh- 
y lp h en yl)-N -e th y l- l,3 -p ro p an ed iam in e  (2.58 
pg/m L) and adjust each solution to 250.0 m L w ith  
toluene. Cover flasks w ith  alum inum  fo il. 
Concentrations and molar ratios of these cali
bration standards are presented in  Table 1.

Thin Layer Chromatography Marker 
Solution

Dissolve 2.00 mg each of the fc/s-(2-nitro-4- 
trifluorom ethylphenyl) derivatives of N-methyl- 
and N-ethyl-1,3-propanediamine in  10.00 m L 
ethyl acetate.
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Apparatus
(a) G a s - l iq u id  c h r o m a to g r a p h .— M icro-Tek 

M odel 220, or equivalent, equipped w ith  63N i 
electron capture detector, and 1.8 m X  4 mm id 
all-glass column w ith  on-column injection and 
packed w ith  3% OV-25 on 100-120 mesh Supel- 
coport. Condition packed column >24 h at 
290°C w ith  carrier gas flow . Colum n may be 
prim ed w ith  s ilan izing  agent (ReJUV-8 ) to 
m aintain sensitiv ity  and peak shape. Condi
tions: column 260°C; injection port 285°C ; de
tector 300°C; argon-methane (9 + 1) carrier gas 
80 m L/m in . Power supply pulse parameters: 
RF mode, voltage output 55 eV; pulse rate 270 p s ;  
pulse w id th  3.0 p s .  Under these conditions, re
tention times are 3.7 and 3.0 m in for N-methyl- 
and N -ethyl derivatives (CP-17,347 and CP- 
17,462), respectively.

(b) P re c o a te d  th in  la y e r  p la te s .— 5 X  20 cm, 250 
p m  th ickness, silica gel 60 F254 (EM  Reagents, 
distributed by Brinkm ann Instrum ents, Inc., 
W estbury, N Y  11590).

(c) M u l t ip la t e  d e v e lo p in g  t a n k .— For ten 5 X  20 
cm T L C  plates (Desaga, distributed by B rin k 
mann Instrum ents, Inc.).

(d) C e n tr i fu g e  tu b e s . — H eavy duty, 50 m L 
graduated (60 m L capacity), equipped w ith  glass 
stoppers (Lab Glass Inc ., or equivalent).

(e) S c r e w -c a p  te s t  tu b e s . —25 X  150 mm w ith  
Teflon  liners (e.g., A . H . Thomas Co., No. 9447- 
E50, Ph ilade lph ia , P A  19105).

Procedure
D is s o lu tio n ,  in te r n a l  s ta n d a r d iz a t io n ,  a n d  h y d r o l 

y s i s . —Transfer 5.0 g sliced tissue to screw-cap 
tube, add 1.0 m L N-ethyl-l,3-propanediam ine 
d ihydrochloride w ork ing  internal standard so
lution (1.59 ^ig/mL), and 10 m L 4M K O H  solu
tion. Cap tube and immerse in  110°C oil bath so 
contents of tube are just below oil leve l. Digest 
samples 16-18 h. Cool hydrolysates in ice bath. 
(Note: Control live r  samples, 25 g each, are 
prepared by subdividing homogenized specimen 
(1-3 kg) of whole live r. T h in ly  sliced portions 
of these samples, 5 g each, are supplemented 
w ith  1.0 m L aliquots of morantel tartrate stan
dard solutions containing 1.0, 2.0, and 4.0 q.g/mL 
as morantel base to determ ine accuracy and 
precision.)

E x tr a c t io n  o f  h y d r o ly s a te . — Pour hydrolysate 
into 60 m L centrifuge tube, and add 6-7 g K O H  
pellets. Stopper, cool the sample, and dissolve 
pellets by m ixing on test tube m ixer. Return 
tube to ice bath. Wash test tube used for h y
drolysis w ith  25 m L toluene and transfer solvent

to centrifuge tube containing basified h yd ro ly
sate. Stopper and hand-shake gently to extract. 
Centrifuge mixture 5 m in at >1500 rpm to clarify 
phases. Recover toluene layer by using b low 
out pipet equipped w ith  Propipet bulb , and 
transfer this extract to 60 m L centrifuge tube. 
(Note: Avo id  transferring any interface.) Re
extract hydrolysate w ith  additional 25 m L tolu
ene, centrifuge to c la rify  extract, and combine 
extracts. Discard aqueous layer. Add 5.0 m L
0.2N HC1 to combined toluene extracts, m ix on 
test tube mixer, and centrifuge. Aspirate toluene 
layer and discard. Pipet 4.0 m L aqueous-acid 
layer into 50 m L centrifuge tube, and add one 
drop of thymol blue indicator. Solution should 
be p ink . If  not, pH  is too high for quantitative 
transfer of drug residue from toluene layer. Add 
0.5 m L 0.2M boric acid and IN  N aO H until color 
of solution changes from pink (acid) to blue (pH  
ca 9.4). Add 1 m L 0.1M sodium tetraborate so
lution.

D e r iv a t i z a t io n . —Add 5 m L 0.2% 4-fluoro-3- 
nitrobenzotrifluoride solution, stopper, and mix 
by gentle hand-shaking. Vent and stopper 
loosely to relieve pressure. Place tube in  55°C 
water bath for 16 h (overnight). Cool solution 
to room temperature, and add 10.0 m L «-hexane 
and 25 m L water. M ix on test tube m ixer and 
centrifuge to c larify .

Thin Layer Chromatography
Line  T L C  chamber w ith  blotting paper, add 

toluene-ethyl acetate (85 + 15), and let stand in  
chamber overnight. Replace old solvent w ith  
new w ith in  an hour or so before chamber is used 
for T LC . A pp ly 0.100 m L portion of «-hexane 
extract of each sample in  band, 1 inch long X  ca 
5 mm wide, to separate 5 X  20 cm plates such that 
center of 5 mm band is ca 12 mm above bottom 
of T L C  plate. A lso , prepare control plate by 
taking second 0.100 m L portion of one hexane 
sample extract, streaking this on separate plate, 
and overlaying this w ith  0.10 m L th in  layer 
chromatography marker solution. (Note: O nly 
one control plate is required for each chroma
tography jar; 5 X  20 cm plates and suitably slotted 
chromatography jars are recommended for this 
step. Keep T L C  chamber out of drafts w h ile  it 
is being equilibrated or w h ile  plates are being 
developed.) Before chromatographic develop
ment, place bottom edge (ca 5 mm deep) of sam
ple and control th in  layer plates into beaker of 
ethyl acetate so solvent w ill  rise through applied 
sample zones to form them into a narrow  band 
25 mm above bottom edge of plate. Remove 
plate from beaker and place in  hood u n til it is
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Control Plate Rf's of uv (254 nm) Sample Plate
Detectable Binds

1 = 0.682 = 0.593 = 0.514 = 0.445 = 0.376 = 0.30
7 = 0.258 = 0.14

y ^ y ^ y ^ y ^ ^ yJ / O  Area of TLC Plate Excised '  
for GLC-ECD Analysis

1,2,5,6,7 and 8 = bands associated with co-extractives of control tissue.
3 = EAPA Derivative
4 = MAPA Derivative

Figure 2. Thin layer chromatographic separation of MAPA and EAPA derivatives and of 4-fluoro-3-nitro- 
benzotrifluoride by-products of alkaline liver hydrolysate.

certain that ethyl acetate has evaporated (ca 20 
m in).

Scrape off silica gel layer 5 mm from top of 
each plate. Place prepared plates, w ith  adsor
bent layers facing each other, in  chromato
graphic chamber lined w ith  blotting paper and 
saturated w ith  to luene-ethyl acetate (85 + 15), 
and develop each until solvent front reaches top 
of plate. A ir-d ry  developed plates in  a fume 
hood to remove toluene.

Exam ine plates under short wavelength u l
travio let ligh t (254 nm) and locate on control 
plate the zone containing N,N'-b/s-(2-nitro-4- 
tr iflu o ro m e th y lp h e n y l) derivatives of N -  
m ethyl-l,3-propanediam ine and N-ethyl-1,3- 
propanediamine (R f values ca 0.4 and 0.5, re
spective ly). See Figure 2.

L in e  up tissue-related bands on sample and 
control plates. M ark ca 28 mm X  5 cm zone of 
s ilica  gel on sample plate encompassing area 
containing each derivative . (Notes: Zones to 
be scraped should allow  for irregularities in  the 
chromatographic m igration of sample bands by 
scraping along the periphery of bands 2 and 5 in  
Figure 2. Extracts of the derivative may be 
stored at room temperature for replication of the 
T L C  step.) To facilitate its rem oval, score ad
sorbent in  sample area, every 2 or 3 mm w ith  
sharp scalpel. Scrape silica gel zone from sample

plate w ith  scalpel or spatula and collect powder 
on glassine paper. Pour this powder into 15 m L 
centrifuge tube, add 1.0 m L of ethyl acetate, 
stopper, and mix on test tube m ixer 30 s. C larify  
suspension by centrifugation. Exam ine super- 
nate by gas-liquid chromatography.

Gas-Liquid Chromatography
Inject into gas-liquid chromatograph equal /xL 

aliquots of samples and G LC  Calibration Solu
tions. Peak height of "E A P A "  component of 
these standards should approximate 50% fu ll 
scale deflection (Figure 3).

S ta n d a r d  c u r v e .— Compute peak height (mm) 
ratio of N-methyl- to N -ethyl derivatives in  each 
G L C  Calibration Solution. F it data to best 
straight line . Calculate slope and intercept for 
standard curve, using peak height ratio as y 
coordinate and equivalent ppm morantel level 
of standards as x coordinate.

C a lc u la tio n s . —From standard slope and inter
cept values and observed peak height ratio of 
biS-(2-nitro-4-trifluoromethylphenyl) derivatives 
of N -m ethyl-l,3-propanediam ine (CP-17,347) 
and N-ethyl-l,3-propanediam ine (CP-17,462) in  
sample, determine ppm morantel in  tissue sam
ple by fo llow ing  equation:

ppm Morantel in  tissue = peak height ratio of
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ppm Morantel Equivalent

1 2 3 4 5 6 7  1 2 3 4 S 6 7 1 2 3 4 5 6 7  1 2 3 4 5 6 7
Retention Time (min.)

Figure 3. GLC chromatograms of calibration stan
dards of MAPA (CP-17,347) and EAPA (CP-17,462) 

derivatives.

CP-17,347 to CP-17,462 in  sample-intercept 
(std)/slope (std)

Results and Discussion
Prelim inary studies established conditions for 

analysis of morantel-related residues. These 
studies included an assessment of alkaline h y
dro lysis of the tetrahydropyrim idine ring to 
N-methyl-l,3-propanediam ine (M A PA ), and its 
conversion to an N , N ' - b i s - ( 2-nitro-4-trifluo- 
rom ethylphenyl) derivative (CP-17,347). The 
use of morantel labeled w ith  carbon-14 at posi
tion 4 of the tetrahydropyrim idine ring guided 
th is w ork . Inform ation derived from earlier 
w ork w ith  radiolabeled pyrantel was also used
(9).

These studies revealed that an overnight d i
gestion in  4M K O H  is required to convert mo
rantel to M A PA  when the drug is supplemented 
in  bovine live r  at 0.4 ppm, and a molar concen
tration of at least 6M K O H  is needed to partition 
M A P A  into toluene. Derivatization , w hich  
follows the procedure of Crosby and Bowers (10), 
requires a 100-fold excess of reagent. The overall 
y ie ld  up to the T L C  step is 67 ± 1.8% ( n  = 5), and 
results from efficiencies of 80-90% in the h y
dro lysis, extraction, and derivatization steps. 
For this reason, a closely related diam ine, N -

Figure 4. GLC chromatograms of control and 
withdrawal bovine liver specimens.

ethyl-1,3-propanediamine (EA P A ), is added to 
tissue as an internal standard at the molar 
equivalent of 0.4 ppm morantel.

The physico-chemical properties of the 2- 
n itro -4-trifluo rom ethy lpheny l de rivative  of 
M A PA  and E A P A  (CP-17,347 and CP-17,462, 
respectively) are w e ll suited for isolating the 
diam ines by extraction and th in layer chroma
tography, and quantitation by electron capture 
gas-liquid chromatography. Picogram sensi
tiv ity  and near-baseline resolution of these de
rivatives are found under the recommended G LC  
conditions. Correlation coefficients of 0.999 
have been found for replicates of the calibration 
curve.

The calibration curve is constructed by relating 
in a linear manner the relative peak height re
sponse of the derivatives to a w eight ratio of 
each. The concentrations of the standards are 
selected to optim ize the w orking range of the 
G LC  instrument and to determine residue levels 
ranging from 50 to 200% of the regulatory level. 
Calibration solutions containing M A P A  and 
E A P A  derivatives in  the molar ratios of 0 .5 ,1 .0 ,
1.5, and 2.0 are equivalent to 0.2, 0.4, 0.6, and 0.8 
ppm morantel w hen the internal standard is 
added at the molar equivalent of 0.4 ppm mo
rantel.

The procedure described here was evaluated 
in  3 successive trials by assaying control, forti-
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Table 2. M orantel levels (ppm ) de te rm in ed  in con tro l, fortified , and  w ithdraw al liver sam ples

Trial
Control

liver

Fortified control liver
Withdrawal

liver0.2 ppm 0.4 ppm 0.8 ppm

1 0.01 0.23 0.42 0.78 0.52
0.00 0.21 0.36 — 0.57
0.00 0.20 0.45 0.75 0.52
0.00 0.20 0.35 0.72 0.54

2 0.02 0.22 0.42 0.88 0.60
0.02 0.24 0.42 0.80 0.66
0.13 0.23 0.41 0.86 0.58
0.02 0.23 0.40 0.78 0.59

3 0.00 — — 0.79 0.48
0.00 — — 0.78 0.50

— — 0.77 0.55
— — 0.78 0.59

Av. -0.02 0.22 0.40 0.79 0.56
SD — 0.015 0.033 0.045 0.050cv, % — 6.8 8.3 5.7 8.9

fied, and w ithdraw al live r samples to assess 
noninterference, accuracy, precision, and va ri
ation w ith in  a homogenized specimen contain
ing physio logically incurred residues. Th is  
specimen (3 kg) was obtained from 2 calves that 
were sacrificed 4-6 days after receiving a bolus 
of morantel tartrate at the recommended use 
level.

As seen in  Table 2, mean values of 0.22 ±0.015, 
0.40 ± 0.033, and 0.79 ± 0.045 ppm are found for 
replicate analyses of control calf live r  supple
mented w ith  morantel at 0.2, 0.4, and 0.8 ppm, 
respectively. No significant interference (about 
0.02 ppm) was detected in  control live r. A  
w ithdraw al live r specimen containing physio
log ica lly incurred morantel residues contained 
0.56 ± 0.050 ppm. The coefficient of variation 
in  these analyses was 8.9% (Table 2). Chro
matograms depicting the analysis of control tis
sue and of a bovine live r sample containing 0.8  
ppm morantel-related residues are given in  
Figure 4.

The results indicate that by using an internal 
standard the true recovery of the morantel de
rivative  does not affect the accuracy and preci
sion of the method.
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FERTILIZERS
C o m p a r i s o n  o f  A z o m e t h i n e  H  M i c r o c o l o r i m e t r i c  a n d  A O  A C  
T i t r i m e t r i c  M e t h o d s  f o r  B o r o n  i n  F e r t i l i z e r :  C o l l a b o r a t i v e  S t u d y

JAMES R. MELTON
T e x a s  A & M  U n i v e r s i t y ,  T e x a s  A g r i c u l t u r a l  E x p e r i m e n t  S t a t i o n ,  C o l l e g e  S t a t i o n ,  T X  7 7 8 4 3

Collaborators: D. M. Coggin; M. Erickson; G. B. H unter; N. Jones; J. A. Kummer;
J. P. Minyard; M. F. Pelletier; R. N. Price; B. L. Reynolds; R. K. Sensmeier; J. L. Smith;
R. Sweeney; R. M. Vickery; R. T. W etherbee
S ix teen  fe rtilize r  sam p les  w ere sen t to  11 c o lla b o 
ra tin g  lab oratories for boron  d eterm in ation s. Each 
sam p le  w as a n a ly zed  o n ce b y  th e a zo m eth in e  H  m i
croco lorim etr ic  m eth od  and once b y  th e A O A C  t i
trim etric m eth od  (2 .114-2 .116). T here w ere n o  sta 
tistical d ifferences in  m atched pairs b y  the 2  m ethods  
at th e  98% co n fid e n ce  le v e l ev en  th o u g h  q u a n titie s  
ranged  from  0.01 to  15%. T he a zo m eth in e  H m icro 
co lo rim etric  m eth od  has b een  adop ted  o ffic ia l first 
action .

Several analytical chemists have expressed the 
need for additional A O A C  methods for deter
m ining boron in  fertilizers. Even though atomic 
absorption (1) and argon plasma emission (2, 3) 
methods have been published, some laboratories 
do not have the necessary equipment to use these 
methods. Thus, collaborative studies invo lv ing  
these methods have been postponed. Mean
w hile , some laboratory personnel have expressed 
confidence in  the azomethine H  m icrocolori
metric method reported by Thorpe (4). There
fore, a collaborative study was initiated to com
pare the m icrocolorim etric method w ith  the of
fic ia l fina l action A O A C  method (2.114-2.116
(5)).

C o llaborative  Study
Eleven collaborating laboratories were sent 16 

samples to analyze by the azomethine H  m icro
colorimetric method (4) and by A O A C  2.114- 
2.116 (5). Rough estimates of boron quantities 
were g iven because samples were selected to 
include a w ide concentration range. Each col
laborator was sent a copy of the manuscript 
submitted by Thorpe (4) describing the azo-

Received September 2, 1981. Accepted November 2, 1981.This report of the Associate Referee was presented at the 95th Annual Meeting of the AOAC, Oct. 19-22,1981, at Washington, DC.The recommendations of the Associate Referee for official first action were approved by the General Referee and Committee A and were adopted by the Association. See /. Assoc. 
O ff. A nal. Chem. (1982), this issue.

methine H  microcolorimetric method and a copy 
of A O A C  2.114-2.116 (5).

Each sample was to be analyzed once by each 
method. Practice runs could be made, but only 
one result (no averages) per sample for each 
method could be reported (32 total results). A ll 
significant values to the right of the decimal were 
reported. O n ly  results obtained by fo llow ing  
exact instructions for each method were to be 
submitted.

The study was designed to fo llow  Youden's 
procedure for closely matched pairs (6 ). Samples 
designated P , O , N , M , L ,  K , J, and I were b lind  
duplicates of A , B, C , D , E , F , G , and H , respec
tive ly . The 4 matched pairs consisted of the 
fo llow ing b lind  duplicates: A /P -D /M ; B /O - 
C /N ; E / L - F / K ; G / J-H / I .

Matched pair calculations were made by 
Youden's method (6 ). Confidence intervals of 
98% (2-tail t values at the probability of 0.02) 
were applied to the sums of paired results to 
identify  outlier laboratories. O utliers are des
ignated in  the tables. I f  one result of a pair was 
m issing or excluded, the pair was rejected.

W ithin-laboratory deviation (repeatability), 
between-laboratory deviation (bias), and overall 
standard deviation are designated by the sym 
bols, Sr, Sb, and Sd, respectively; Sd is defined as 
V s ?  + Sb- Those 3 deviations were determined, 
and the Sd value was used to calculate the coef
ficient of variation (CV ).

Acid- and W ater-Soluble Boron 
O ffic ia l F irst Action

Apparatus and Reagents
(a) S p e c tro p h o to m e te r .—Beckman Model 24/25, 

or equiv.
(b) P rec is io n  p ip e t. — 100 p L  Sherwood Lancer 

(Sherwood M edical Industries, Inc ., St. Lou is, 
M O 63103), or equiv.

(c) D ispen ser p ip e t .—Automatic (Repipet, Lab-

0004-5756/82/6502-0234-04$01.00 
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Table 1. M eans * fo r percen tag e  boron  on blind d u p lica tes fo r fe rtilizer S am ples A -P

AOAC Colorimetric

A 0.7010 P 0.7011 A 0.7538 P 0.7643
D 2.02 M 1.93 D 2.09 M 2.08
B 13.02 0 13.01 B 13.21 0 13.49
C 14.81 N 14.61 C 14.93 N 14.85
E 0.0397 L 0.0385 E 0.0447 L 0.0438
F 0.0323 K 0.0317 F 0.0352 K 0.0351
G 0.0137 J 0.0093 G 0.0175 J 0.0i91
H 0.0190 1 0.0229 H 0.0193 1 0.0193

a Outliers excluded.

industries, Berkeley, C A  94710), or equiv., 5 m L 
capacity.

(d) B o r o n  s td  s o ln s . — (1) S to c k  s o ln .— 100 
Mg/mL. Dissolve 0.5716 g boric acid in  H 20  and 
d il. to 1 L  w ith  H 20 .  M ix w e ll and transfer to 
plastic bottle. (2) W o r k in g  s o ln s .—0, 5 ,10 ,15 , 20, 
25,30 and 45 Mg/mL. Pipet 0 ,5 ,10 ,15 ,2 0 , 25,30, 
and 45 m L stock soln into sep. 100 m L vo l. flasks, 
d il. to vol. w ith 1% HC1, m ix w ell, and transfer to 
plastic bottles. Solns are stable.

(e) A z o m e th in e  H  c o lo r  r e a g e n t .— Dissolve 0.9 
g azomethine H  (Pierce Chemical Co., Rockford, 
I L  61105) and 2.0 g ascorbic acid in  100 m L H 20 . 
Store in  refrigerator and discard after 14 days.

(f )  B u ffe r - m a s k in g  s o ln .— Dissolve 140 g am
monium acetate, 10 g potassium acetate, 4 g ni- 
trilotriacetic acid, disodium salt 99 + % (A ld rich  
Chem ical Co., Inc ., M ilw aukee, W I 53233), 10 g 
(ethylenedinitrilo)tetraacetic acid, and 350 m L 
10% acetic acid (v /v ) in  H 20  and d il. to 1 L  w ith  
H 20 . Soln is stable.

(g) C o lo r  d e v e lo p in g  r e a g e n t .—Place 35 m L 
azomethine H  soln and 75 m L buffer-m asking 
soln into 250 m L vol. flask and d il. to vo l. w ith  
H 20 .  Prep, fresh daily .

Preparation of Sample Solutions
(a) A c id -s o lu b le  b o r o n .—W eigh 2.00 g sample 

into 100 m L vol. flask, add 30 m L H 20  and 10 m L 
HC1, stopper, and shake 15 m in. D il. to vol. w ith  
H 20 ,  m ix w ell, and filter immediately into plastic 
bottle. D il. as necessary, so fina l soln for color 
measurement falls w ith in  std curve.(b) W a te r -so lu b le  b o ro n .—Weigh 2.00 g sample 
into 250 m L beaker, add 50 m L H zO, and boil ca 
10 m in. F ilte r hot thru Whatman No. 40 paper, 
or equiv., into 100 m L vo l. flask. Wash ppt 6 
times w ith  hot, boiled H 20  until vo l. in  flask is 
ca 95 m L. Cool, add 1.0 m L HC1, d il. to vo l. w ith  
H 20 ,  and m ix. Transfer to plastic bottle im me
diately; d il. as necessary so fina l soln for color 
measurement fa lls w ith in  std curve.

Determination
Pipet 100 mL  aliquots of 0, 5 ,10 ,15 , 20, 25, 30, 

and 45 Mg/mL std and 100 p L  aliquots of solns 
into sep. 10 m L erlenm eyers. Add 5.0 m L color 
developing reagent by automatic pipet dispenser 
(5 m L pipet is suitable but slower) and let stand 
1 h at room temp. Transfer to 1 cm cell and read 
A  at 420 nm against H 20 .  Correct for reagent 
blank (0 m g/m L std). Construct std curve by 
plotting A  against Mg/mL stds and read concns 
(Mg/mL) of sample solns from std curve.

Calculation
Boron, % = (Mg/mL from std curve) X  d iln  

factor X (100/g sample) X 10-6

Results and D iscussion
There were no practical differences between 

means of b lind  duplicates (Table 1). T h is  in d i
cates that variations of ind iv idual measurements 
made on the same day are m inim al for either 
A O A C  2.114-2.116 or the m icrocolorim etric 
method. Therefore, w ith in-day standard de
viation was not calculated separately from total 
w ithin-laboratory deviation.

S r, Sb, and S<j were nearly equal for 3 of the 4 
pairs of fe rtilize r samples studied (Tables 2 and 
3). H ow ever, the azomethine H  m icrocolori
metric method was more precise for the pair 
containing 0.01-0.02% boron. A t these low 
levels of boron, coefficients of variation were 
quite large for both methods. (Both methods 
may give s lig h tly  h igh results; the Associate 
Referee found 0.01% boron in  Samples G -J by 
atomic absorption and argon plasma emission, 
and Collaborator 6  also found 0.01% boron in  
these 4 samples by argon plasma emission.)

Means for the colorimetric method compared 
favorably w ith  those for A O A C  2.114-2.116. A  
f-test revealed there were no differences in  pairs 
at the 98% confidence level. Thus, no statistical
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Table 2. C ollaborative resu lts  fo r percen tag e  boron by AOAC 2 .1 1 4 -2 .1 1 6

Coll.

Pair 1 Pair 2 Pair 3 Pair 4

A D B C E F G H

1 0.7200 1.95 12.68 14.66 0.0300 0.0300 0.0100 0.0100
2 0.6900 2.03 13.25 14.94 0.0380 0.0310 0.0088 0.0320
3 0.22903 0.5953 12.75 14.86 0.64503 0.02763 0.0090 0.0179
4 0.6911 1.90 12.86 14.69 0.0477 0.0424 0.0252 0.0174
5 0.7000 2.05 13.15 14.78 0.0400 0.0360 0.0100 0.0120
6 0.7100 2.12 13.21 14.63 0.0390 0.0300 0.0110 0.0100
7 0.65703 1.503 11.603 12.803 0.0348 0.0297 0.0156 0.0401
8 0.7500 2.01 13.34 15.05 0.05403 0.03603 0.03303 0.05503
9 0.6770 1.95 12.90 14.90 0.0420 0.0320 0.0120 0.0140

10 0.6700 2.12 17.043 19.983 0.0460 0.0300 0.1080 3 0.0840 3
11 0.46003 2.27a 10.483 12.253 0.0400 0.0300 0.0220 0.0180

P M 0 N L K J 1

1 0 6700 1.87 12.69 13.84 0.0300 0.0300 0.0100 0.0100
2 0.6900 2.00 13.19 14.89 0.0400 0.0320 0.0096 0.0340
3 0.6860 3 0.147 3 12.29 14.57 0.0394 0.0380 0.0110 0.0098
4 0.7205 2.03 13.15 14.87 0.0392 0.0327 0.05443 0.0141 3
5 0.7200 1.70 13.71 14.89 0.0410 0.0340 0.0100 0.0130
6 0.7000 1.95 13.45 14.69 0.0350 0.0300 0.0040 0.0110
7 0.6790 1.82 12.10 14.00 0.0458 0.0335 0.0160 0.0394
8 0.7300 2.00 13.25 14.89 0.0400 0.0260 0.0050 0.0450
9 0.6810 2.10 13.30 14.90 0.0430 0.0310 0.0100 0.0140

10 0.75003 2.22a 11.003 11.753 0.0320 0.0300 0.0080 0.0300
11 0.61503 0.883 10.353 9.623 0.02203 0.02403 — 0.0150

Mean 0.6999 1.98 13.02 14.71 0.0392 0.0320 0.0115 0.0206
Pairs 16 17 19 18
Sr 0.0816 0.224 0.0032 0.0092
sb —0.0073 b 0.298 0.0029 0.0013
sd 0.0813 0.373 0.0044 0.0092
CV, % 6.08 2.69 12.4 57.3

3 Outlier pair omitted. 
b Sr >  Sa by chance; Sb obscured.

difference is indicated in  the sets of results ob
tained by the 2 methods.

A  few comments were made by the collabo
rators. For example, Collaborator 4 suggested 
that a table of weights and dilutions m ight be 
helpfu l for the azomethine H  method. Collab
orators 4 and 9 reported that some samples were 
slig h tly  coarse (Collaborator 4 reground all 
samples). A lso , according to Collaborator 4, it 
was necessary to heat Samples C and N in  30 m L 
water and 10 m L HC1 to attain complete solution, 
and the buffer-masking solution for the azo
methine H  method was diluted to 1 L —as in 
structed by the Associate Referee—even though 
fina l volum e directions needed c la rify ing . 
Collaborator 5 extended boiling time to 20 min 
at pH  3.5-4.5 for A O A C  2.114-2.116 to remove 
C 0 2 interference. According to Collaborator 8 , 
the colorimetric method was much more rapid 
and more economical in  reagents than A O A C  
2.114-2.116. Some difficulties were encountered 
by Collaborator 9 in  dilutions for Samples A -D  
and M -P due to h igh levels of boron. For the

m icroco lorim etric m ethod, Collaborator 11 
substituted sodium acetate for potassium acetate, 
and 11.2  g of the sodium salt of (ethylenedini- 
trilo)tetraacetic acid was substituted for 10 g of 
the recommended non-sodium form.

Recom m endations
It is recommended that the azomethine H  

m icrocolorim etric method be adopted offic ia l 
first action, as clarified  for preparing the buf
fer-masking solution. The last line should read 
". . . acetic acid (v /v ) in  H 20  and d il. to 1 L  w ith  
H 20 . Soln is stable."

Also it is recommended that 2 changes be 
made in  A O AC 2.116 as follows: Change "When 
reading of pH  6.30 is steady, read 0.025N NaOH 
buret . . to read "W hen reading of pH  6.30 is 
steady, read vol. of buret contg 0.025N N aO H 
. . ." . Change "W ith  practice, somewhat slow  
approach to equilibrium  . . . end point.)" to read 
"A  somewhat slow approach to equilib rium , 
w hich  is characteristic of glass electrodes, can be
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Table 3. C ollaborative resu lts  for p e rcen tag e  boron by azo m eth in e  H m ic roco lo rim etric  m ethod

Coll.

Pair 1 Pair 2 Pair 3 Pair 4

A D 8 C E F G H

1 0.7510 2.18 13.20 14.90 0.0460 0.0370 0.0220 0.0230
2 0.7200 2.01 13.30 14.80 0.0410 0.0310 0.0160 0.0170
3 0.8250 2.10 12.88 14.91 0.1340a 0.0860a 0.0230 0.0305
4 0.7523 2.05 12.93 15.02 0.0450 0.0375 0.0138 0.0145
5 0.7900 2.17 13.39 14.71 0.0420 0.0320 0.0120 0.0120
6 0.7300 2.11 12.90a 13.503 0.0410 0.0360 0.0160 0.0210
7 0.7060 2.05 12.30 14.70 0.0321a 0.00749a 0.0211 0.0196
8 0.7240 1.898 13.40 14.87 0.0500 0.0370 0.0140 0.0170
9 0.7860 2.22 14.20 15.50 0.0480 0.0360 0.0140 0.0150

10 1.0200 a 2.40a 16.50a 18.80a 0.1040a 0.1000a 0.0490a 0.0690 a
11 0.6700a 2.84a 13.26 14.99 0.0260a 0.0270a 0.0230 0.0230

P M 0 N L K J 1

1 0.7480 1.93 13.20 14.60 0.0430 0.0410 0.0300 0.0250
2 0.7000 2.06 13.20 14.80 0.0410 0.0320 0.0150 0.0160
3 0.8270 2.12 13.25 15.10 0.0860a 0.0880a 0.0327 0.0308
4 0.7879 2.10 13.15 14.34 0.0527 0.0438 0.0560a 0.0231a
5 0.7700 2.14 13.74 14.71 0.0400 0.0350 0.0110 0.0140
6 0.7400 2.23 13.10 14.80 0.0460 0.0400 0.0210 0.0210
7 0.7460 1.86 13.90 14.50 0.0367 0.0193 0.0181 0.0206
8 0.7500a 1.80a 13.68 15.63 0.0450 0.0350 0.0170 0.0170
9 0.7960 2.17 14.20 15.20 0.0460 0.0350 0.0120 0.0160

10 1.0000 a 2.53a 16.45a 18.50a 0.1680a 0.0900 a 0.0650a 0.0690a
11 0.809 a 0.60a 10.79a 9.59a 0.0230a 0.0160a 0.0150 0.0130

Mean 0.7588 2.08 13.34 14.90 0.0442 0.0352 0.0181 0.0193
Pairs 17 18 15 19
Sr 0.0697 0.314 0.0026 0.0019
sb 0.0413 0.247 0.0041 0.0053
So 0.0810 0.400 0.0049 0.0056
CV, % 5.70 2.83 12.4 29.9

a Outlier pair omitted.

anticipated w ith  practice so as not to overrun end 
po int.)"
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FOOD ADDITIVES
Gas-Liquid Chromatographic Determination of Adipate Content of 
Acetylated Di-starch Adipate
GORDON A. MITCHELL, MICHEL J. VANDERBIST, and FLORENT F. MEERT
CPC Europe Research and Development Center, Havenstraat 84, B-1800 Vilvorde, Belgium
A  g a s-liq u id  ch rom atograph ic m eth od  is  d escrib ed  
to r  rapid , q u a n tita tiv e  d e term in ation  o f ad ip ate  
con tent o f acetylated  d i-starch  adipate. T he adipate  
g roup  is  very  la b ile  and , u n der m ild  a lk a lin e  c o n d i
tio n s  at a m b ien t tem perature, is  ea s ily  h y d r o ly z ed  
from  th e starch. Free a d ip ic  acid  is  form ed  b y  a cid 
ifica tion  o f the so lu tio n  w ith  HC1, and then  extracted  
w ith  e th y l acetate. E thyl acetate is  rem oved  under  
vacuu m  d is t il la t io n , and a s i ly l  d er iv a tiv e  o f  the  
adip ic acid is  form ed. G lutaric acid internal standard  
is  in trod u ced  in to  th e  o r ig in a l starch sa m p le  b efore  
h y d r o ly s is . A n a liq u o t o f th e  s ily la te d  so lu t io n  is  
in jected  in to  a gas chrom atograph  fitte d  w ith  a co l
um n h av in g  s ilico n e  o il as th e a ctive phase. A flam e  
io n iz a tio n  d etector  is  a lso  in corporated . R esu lts  
correlate w e ll w ith  the am ount o f ad ip yla tin g  reagent 
u sed . N o  a d ip ic  acid  is  d etectab le  w h e n  a h yd ro 
lyzed , extracted sam ple o f acetylated di-starch adipate  
is  sub jected  to  a seco n d  ex traction . R ecovery  le v e ls  
o f  a d ip ic acid , from  starches fo r t if ied  w ith  100-500  
p p m , are in  th e  range o f 97-102.5% .

Acetylated di-starch adipate is a modified starch 
legally permitted for food applications. It is 
used extensively in  fru it pie fillin g s  where it 
promotes increased viscosity and imparts a co
hesive texture. In  addition, the m odification 
confers high stability on the starch under acid 
conditions.

U n til now , no reliable method has been 
available for the quantitative determ ination of 
ad ipyl substitution, although a recent article ( 1) 
reported a gas-liquid chromatographic (G LC ) 
method for determination of adipic acid in foods. 
Sim ple methods for determ ining the degree of 
substitution of starch esters, based on alkaline 
hydrolysis and back-titration of excess alkali, w ill 
give on ly the degree of total ester substitution. 
In  Europe, the maximum substitution levels for 
acetyl and ad ipyl groups are, respectively, 2.5 
and <0.12%. In  the absence of a reliable quan
titative method for ad ipyl determ ination, 0 .12% 
effective ly represents the amount of adipic an
hydride, based on starch, that may be used in  the 
reaction. Th is  level is recommended by the

Received June 17,1981. Accepted October 8, 1981.

Food and Agriculture Organization of the United 
Nations (2).

A  method has now been developed for reliable 
quantitative determ ination of the degree of adi
pyl substitution in  acetylated di-starch adipate.

M E T H O D

Apparatus and Reagents
(a) G a s c h r o m a to g r a p h .— H ew lett-Packard  

Model 7620A gas chromatograph equipped w ith  
flame ionization detector and Model 3370A  in 
tegrator. Colum n parameters: stainless steel, 
6 ft X  V8 in . id , packed w ith  5% OV-17 on 80-100 
mesh Chromasorb GAW -DM CS (Alltech Europe, 
Inc., B 9731 Eke, Belgium); precondition column 
24 h at 350°C w ith  nitrogen carrier gas at 40 
m L/m in . Operating gas flow  rates (m L/m in ): 
nitrogen carrier 30, hydrogen 40, a ir 400. Tem 
peratures (°C ): injection 280, detector 250, col
umn 140. Retention times (m in): glutaric acid 
2.83, adipic acid 4.50.(b) N  ,N - B is - t r im e t  h y ls i ly l - t r i f lu o r o a c e t  a m id e  
( B S T F A ) .—M acherey-Nagel, D 5160 D iiren , 
GFR .

(c) R e fe r e n c e  a c id s .—Glutaric acid (M erck, 
Schuchardt, G FR ); adipic acid (U CB , Brussels, 
Belgium).

Calibration
Weigh 1.0 g waxy corn starch into each of four 

250 m L Erlenm eyer flasks. To each flask, add 50 
m L water and 1.0 m L of an aqueous solution 
containing 1.0 mg glutaric acid/mL. Add, to one 
flask, 0.25 m L of an aqueous solution containing
1.0 mg adipic acid/m L; to the other three, add
0.50 m L, 0.75 m L, and 1.0 m L. Each flask then 
contains 1.0 mg glutaric acid and, respectively, 
0.25, 0.50, 0.75, and 1.0 mg adipic acid. Agitate 
flasks m anually to disperse the starch fu lly  and 
add 50 m L 4N N aO H . Continue agitation an
other 5 m in , place each flask in  water bath at 
ambient temperature, and carefu lly add 20 m L 
12N HC1 to each. W hen each flask is cool, 
quantitatively transfer contents to 250 m L sep
aratory funnel. Extract w ith  100 m L reagent

0004-5756/82/6502-0238-03$01.00 
©  A s s o c i a t io n  o f  O f f i c ia l  A n a l y t i c a l  C h e m i s t s ,  I n c .



MITCHELL ET AL.: J. ASSOC. OFF. ANAL. CHEM. (VOL. 65, NO. 2, 1982) 239

Figure 1. GLC chrom atogram s show ing: 1, extracted  
u n m o d if ied  starch; 2, extracted  u n m o d if ied  starch  
w ith  g lu taric  acid  (A) and a d ip ic  acid  (B) added; 3, 
extracted  a cety la ted  d i-starch  ad ip ate w ith  g lu taric  
acid (A) added as in ternal standard and adip ic acid (B) 

p resent in  th e  m o d ifie d  starch.

grade ethyl acetate. Drain bottom aqueous layer 
into beaker and collect upper organic layer in  500 
m L Erlenm eyer flask containing 20 g anhydrous 
Na2S0 4. Transfer aqueous portion back to sep
aratory funnel and repeat ethyl acetate extraction 
twice more. Shake flasks periodically during 10 
m in and then filte r contents through Whatman 
No. 1 paper into 1 L  round-bottom flasks. Rinse 
flasks and insoluble residues in  filters twice w ith  
50 m L ethyl acetate. Under vacuum, at temper
ature not exceeding 80 °C , evaporate total organic 
extraction and washings of each flask until 
completely dry.

Successively add 2 m L pyrid ine , 1 m L N , N -  
b is-trim ethyls ily l-trifluo roacetam ide , and, 
carefu lly , 1 m L trifluoroacetic acid to dry con
tents. Close round-bottom flasks w ith  stoppers 
and rinse internal surfaces thoroughly w ith  
m ixtures. Let flasks stand 1 h ; then transfer ca 
2 m L from each to sm all glass v ia ls  and im m edi
ately seal. Inject 4 p L  into gas chromatograph.

C a lc u la tio n s . —Establish retention times for 
each acid and determine peak height for glutaric 
acid and for each level of adipic acid represented. 
A  plot of peak height ratio of adipic acid to g lu
taric acid against amount of adipic acid is linear. 
Th is  calibration curve may be used, but it is 
sim pler to use a response factor (R F ):

R F  = (H  X W ') /(W  X H ')  

where H  and H '  = peak heights of adipic acid

Table 1. Recovery by th e  proposed m ethod  of ad ip ic  acid 
added to  ace ty la ted  di-starch  ad ipa te  sam ples

Amt in 
unspiked 

sample, ng
Amt added, 

Mg
Amt found. 

Mg

Amt
reed,

Mg Rec., %

275 100 375 100 100
275 200 480 205 102.5
275 300 570 295 98.3
275 400 665 390 97.5
275 500 760 485 97.0

and glutaric acid, respectively; and W and W' = 
weights of adipic acid and glutaric acid. R F  
should be verified  w eekly .

Sample Preparation
W eigh 1.0 g acetylated di-starch adipate into 

250 m L Erlenm eyer flask, and add 50 m L water 
and 1.0 m L of an aqueous solution containing 1.0 
mg glutaric acid/m L. Proceed as in  C a lib r a tio n ,  
beginning "Agitate flasks m anually . . . " .

C a lc u la tio n .— Record peak heights for adipic 
acid and glutaric acid (in ternal standard). Ca l
culate amount of adipic acid contained in  modi
fied starch as follows:

W  =  ( H  X W ' ) / ( R F  X H '  X S )
where W and W' = weights of adipic ( p g )  and 
internal standard (mg), respectively; H  and H '  =  
peak heights of adipic and internal standard; R F  
=  response factor of adipic acid; and S  = sample 
w eight (g) taken for assay.

Resu lts and D iscussion
Typ ica l chromatograms obtained from ex

tractions of various starches are shown in  Figure
1. The method was evaluated by recovery 
studies of known amounts of adipic acid added 
to acetylated di-starch adipate. In  the range of 
100-500 ppm adipic acid additions, recovery was 
97-102.5% (see Table 1). The calibration method 
has been verified  by derivatiz ing the pure acids 
w ithout extraction; an identical response factor 
was found.

Five modified starch samples w ith  adipic acid 
reagent levels of 0.1-0.3% of the starch were an
alyzed for reacted adipate. Table 2 shows good 
correlation between bound adipic acid and 
orig inal reagent leve l. Reaction efficiencies 
varied from 28.5 to 36%. Two separate reactions 
w ith  the same reagent level (0 .2% on starch) gave 
identical adipic acid contents. The rate of h y
drolysis of the adipate group was examined and 
no difference resulted from 4 h reflux compared 
w ith  the short, ambient temperature treatment
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Table 2. Assay of adipic acid in ace ty la ted  di-starch  
ad ipa tes m ade with various reagen t levels

Adipic acid added 
at manufacturing 

stage, Mg/g
Found,
Mg/g

Reaction 
efficiency, %

1000 285 28.5
1200 370 30.8
2000 715 35.8
2000 720 36.0
3000 910 30.3

used in  the proposed method. A lso , no adipic 
acid was detectable when a hydrolyzed, extracted 
acetylated di-starch adipate sample was subjected 
to a second extraction.

Ethyl acetate extraction is as efficient, and less 
hazardous in  use, as solvent extraction w ith  ethyl 
ether. S ily la tio n , as opposed to m ethylation 
w ith  diazomethane, was the more acceptable 
because diazomethane is a known carcinogen. A  
study of the sily lation  reaction showed comple
tion after 1 h. The column active phase, OV-17, 
is w idely available and is popularly used in  sugar 
analyses.

As a test of reproducib ility, 2 samples of acet
ylated di-starch adipate each were assayed 3 
times by the described method. For each assay,

5 portions of the fina l solution were injected. 
The relative standard deviation (RSD ) was 3.4% 
for one sample and 3.5% for the other. The de
tection lim it of adipic acid by this method is 0 .10  
Mg/g-

Conclusion
Acetylated di-starch adipate is an important 

food starch produced by several manufacturers. 
U n til now no legislative lim it has been applied 
to the actual reacted adipate content because of 
the absence of a reliable method for adipate de
term ination. In  addition, the lack of a method 
has handicapped the optim ization of reaction 
conditions. The aim of the study was to produce 
a method w hich  is not only reliable, but w h ich  
is easy to perform and uses materials and appa
ratus common to food laboratories. Th is  has 
been achieved and the method provides a basis 
for regulatory bodies and manufacturers to agree 
on legislative lim its for actual adipate content of 
modified starch.
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MICROBIOLOGICAL METHODS
M i c r o b i a l  H a z a r d s  A s s o c i a t e d  w i t h  B e a n  S p r o u t i n g

WALLACE H. ANDREWS, PHILIP B. MISLIVEC, CLYDE R. WILSON, 
VERNEAL R. BRUCE, PAUL L. POELMA, REGINA GIBSON,
MARY W. TRUCKSESS,1 * * and KATHRYN YOUNG1
Food and Drug Administration, Division of Microbiology, Washington, DC 20204
T he behavior o f m icroorganism s w as studied  in  m ung  
b ean s and a lfa lfa  seed s before and after germ in ation  
in  m o d ifie d , com m ercially  a va ilab le  b ean -sp rou tin g  
k its . T he m icroorgan ism s w ere en u m erated  b y  th e  
aerobic p late count (APC) and b y  total yeast and m old  
co u n t proced ures. Salmonella sp e c ies  w ere a rtifi
c ia lly  in o cu la ted  in to  se lected  sam p les  and w ere  
en u m erated  b y  th e m ost p rob ab le nu m ber (M P N ) 
m ethod . A fter germ ination  o f the beans or seed s in to  
m ature sp rou ts, s ig n ific a n t increases w ere n o ted  in  
A PC s and  in  M P N  v a lu es  o f Salmonella sp ecies. 
A lth ou gh  counts o f yeasts and m old s did  not increase 
s ig n i f ic a n t ly  a fte r  g e r m in a t io n , th e se  sa m p le s  
sh o w e d  an in crease in  tox ic Aspergillus flavus and  
p o te n tia lly  to x ic  Alternaria sp ec ies. T he p resence  
o f tox ic Pénicillium cyclopium m o ld s a lso  increased  
su b sta n tia lly  in  5 sam p les  o f a s in g le  brand o f m u n g  
beans. A n alysis  o f selected  sprout sam ples, how ever, 
sh o w e d  n o  p resen ce o f a fla tox in .

Germ ination of beans for human consumption 
has become a convenient method, both in  the 
domestic kitchen and in  large scale commercial 
operations, of ensuring the ava ilab ility of fresh 
vegetables throughout the year. D iverse  
methods of bean sprouting have been popular
ized (1-14), each advocating its own schedule of 
soaking, w ashing, and rinsing  the beans before 
and during germination. Most of these methods 
provide for the germ ination of the beans in  a 
warm  and moist environm ent, a condition also 
conducive to the rapid proliferation of m icro
organisms. Even low  numbers of pathogenic 
bacteria and molds, w h ich  m ight be present on 
the d ry  beans, may have the potential of m ulti
p ly ing  during germ ination to levels that could 
produce disease in  humans.

In  a recent survey (15) of health foods, S a lm o 
n e lla  spp. were detected in  samples of alfalfa and 
sunflower seeds, both of w hich  are intended for 
consumption after germ ination. A lthough S a l
m o n e lla  spp. contamination is unacceptable at any 
level, an increase in the populations of S a lm o n e lla

1 Division of Chemistry and Physics.Received July 31, 1981. Accepted September 25, 1981.This paper was presented at the 95th Annual Meeting of theAOAC, Oct. 19-22, 1981, at Washington, DC.

spp. or any other pathogens during the germ i
nation w ould increase the potential m icrobial 
hazard in  sprouts. M oreover, leve ls of m icro
organisms in  sprouts are particularly significant 
because sprouts are normally eaten raw in  salads, 
soups, and sandwiches or are cooked only lightly 
to retain their crispness.

Both documented and potential hazards have 
been associated w ith  bean sprouts. A  1973 out
break (16) of B a c illu s  c ere u s  food poisoning was 
traced to the consumption of vegetable sprouts 
grown in  a com m ercially available seed-sprout
ing k it. In  a later investigation of those kits, 
Portnoy et al. (17) reported that the B. c e re u s  in  
the unsprouted seeds had proliferated to levels 
of 104- 107 organisms/g in  the germinated 
sprouts. In  another outbreak in  1973 (16) of 
unknow n etiology, alfalfa sprouts were in c ri
m inated as the veh icle of contamination. In  
exam ining alfalfa and bean sprouts at the retail 
leve l, Patterson and Woodburn (18) concluded 
that fecal coliforms appeared to be part of the 
norm al flora and that K leb s ie lla  p n e u m o n ia e , an 
opportunistic pathogen (19), constituted a major 
portion of the fecal coliform group. The present 
study was conducted to determine the extent, if  
any, to which selected microbial groups m ultiply 
during  the germination of beans and seeds.

Experim ental 

General Approach
In  the in itia l phase of this study the genera and 

species of molds indigenous to selected samples 
of mung beans and alfalfa seeds were deter
mined. The extent to w hich germinating beans 
supported the proliferation of microorganisms 
was enumerated by the aerobic plate count (APC) 
and total yeast and mold count procedures. 
Dependent upon the species of molds present 
and the extent of their proliferation , sprout 
samples were examined for selected mycotoxins. 
We decided that i f  the germination procedure 
provided conditions suitable for the proliferation 
of the general aerobic microflora, as determined 
in  the previous phases of this study, then we
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w ould determine the extent of proliferation of 
specific pathogens, such as S a lm o n e l la  spp., dur
ing the germination procedure.

Collection of Samples for APC, Mold, and 
Mycotoxin Analyses

For each germination experiment, a m inim um  
of 1362 g each of mung beans and alfalfa seeds 
was obtained from ind iv idua l retail packages 
weighing ca 454 g and representing a single code 
number. Samples of alfalfa seeds were generally 
free of extraneous matter, but stone fragments, 
d irt particles, damaged beans, and beans other 
than mung beans had to be removed from the 
mung bean samples. The ind iv idua l retail 
packages of screened mung beans were mixed 
m anually , as were the alfalfa seeds, in 46 X 33 X 
13 cm (approx.) plastic trays to make the bulk 
samples as homogeneous as possible. A fter 
thorough m ixing , 5 replicate 140 g (mung bean) 
and 130 g (alfalfa seed) samples were removed 
from the respective bulk samples. Each replicate 
sample was subdivided into the fo llow ing por
tions: 50 g for A PC  and mold counts, 50 g for 
aflatoxin analysis, 20  g for direct plating to de
termine mold flora of seeds and beans, 20  g for 
germ ination of mung beans, and 10 g for ger
mination of alfalfa seeds. O nly selected replicate 
samples were analyzed for aflatoxins.

To ensure that the rate of germination of a 
particu lar lot or code of beans was satisfactory 
and that conditions for germination were fa
vorable, the actual rate of germination of the 
mung beans used in an experiment was deter
m ined. A  20 g portion of mung beans was re
moved from the screened bulk sample and 
treated as a replicate sample. The rate of ger
mination for a particular lot of mung beans was 
determined by d ivid ing the number of sprouted 
beans by the total number of beans in  the 20  g 
sample. Because the length of the sprouts varied 
at harvest, any sprouted bean, regardless of 
sprout length , was considered as having  
sprouted. Because alfalfa seeds were so small 
and contained a large number of seeds in a 10 g 
portion, determination of their germination rate 
was impractical.

Collection and inoculation of Samples for 
Salmonella spp. Analysis

Two 454 g retail packages each of mung beans 
and alfalfa seeds of the same lot number were 
separately combined into samples weighing 908 
g each and used for the S a lm o n e l la  spp. analyses. 
Samples were screened and mixed as described 
above. Because samples naturally contaminated

w ith  S a lm o n e l la  spp. were not available, the 
mung beans were inoculated w ith  a pool of S. 
a n a tu m  and S. m o n te v id e o  and the alfalfa seeds 
w ith  S. e im s b u e tte l and S. p o o n a . Ind iv id ua l ser
otypes of these pools were growr. in brain heart 
infusion broth incubated at 35 ± 2°C  for 18-20 
h, harvested by centrifugation at 3090 X  g, and 
washed twice in Butterfield's phosphate buffer, 
pH  6 .8-7.2 (20). F ive  replicate 50 g portions of 
the beans or seeds were inoculated w ith  one 
dilution of the washed S a lm o n e lla  spp. pool, each 
thoroughly mixed by manual shaking in a plastic 
stomacher bag (A. J. Seward and Co. Ltd, London, 
U K ) and combined to form a 250 g sample. Th is 
sample was again mixed m anually and allowed 
to stand undisturbed at room temperature for ca 
3 days. A t that time 3 replicate samples of mung 
beans, 70 g each, and 3 replicate samples of alfalfa 
seeds, 60 g each, were weighed from each 250 g 
sample. Each 70 g replicate mung bean sample 
was then subdivided into a 50 g and a 20 g por
tion for determination of the S a lm o n e lla  spp. level 
in  the dry beans and after their germ ination, 
respectively. S im ila rly , each 60 g replicate al
falfa seed sample was subdivided into a 50 g and 
a 10 g portion for determination of S a lm o n e l la  
spp. level in the dry seeds and after their ger
m ination, respectively.

Germination Procedure
Before being soaked, samples were rinsed 

thoroughly and placed in  a 3 L glass beaker 
covered w ith  cheesecloth secured w ith  rubber 
bands. Autoclaved d istilled water w hich  had 
tempered to room temperature was used to wash, 
soak, and rinse a ll samples. The water was 
added to the beakers, and the samples were 
washed by sw irling  the contents and discarding 
the supernate. Th is procedure was repeated 
twice for a total of 3 washings per sample. The 
washed beans or seeds were each placed in  a 46 
X 23 X 13 cm (approx.) plastic tray to w h ich  2 L 
water was added. Mung beans were soaked for 
16 ± 1 h , and alfalfa seeds were soaked for 12 ± 
1 h ; a ll soaking was done at room temperature. 
A fter the soaking, the water was decanted and 
the soaked beans or seeds were washed twice as 
described previously.

The soaked beans or seeds were germinated in 
Biosta M iracle Sprouter bean-sprouting kits 
(M iracle Exclusives, Inc ., N ew  York , N Y ), con
taining 3 corrugated trays, each equipped w ith  
a drain plug. The manufacturer recommends 
that water be poured through the top tray, passed 
in succession through the 2 lower trays, collected 
in a bottom tray, and discarded. A  cover is to be
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used to retain moisture w ith in  the kit. A  choice 
had to be made to use the k it either exactly as 
called for in  the manufacturer's instructions or 
w ith  recommended m odifications (1-14). The 
decision to use the kits w ith  modifications was 
based on the fo llow ing discrepancies in the 
m anufacturer's instructions: No provision was 
made for in itia l washing of the seeds or beans; no 
specification was given for soaking seeds or 
beans; mung beans were to be washed only once 
da ily , whereas alfalfa seeds were to be washed 
once only on the first and fourth days of germ i
nation; and kits were to remain level during 
germ ination, a condition w h ich  could cause 
sm all pools of water to form im mediately after 
rinsing and would probably accelerate rotting of 
the seeds and beans (7).

The germinating tray was modified by making 
3 sm all equally distant openings in  the lower 
periphery of each tray for aeration (2, 3, 5, 9 ,12, 
14) and complete drainage (2, 3, 5 ,8 ,9 ,1 1 ,1 2 ) of 
the germinating beans. Although the sprouting 
k it was designed to accommodate 3 crops or 
samples, only 1 of the 3 germinating trays, along 
w ith  the water collecting tray and the cover, was 
used for each replicate sample. The sim ulta
neous use of all 3 trays per kit would have caused 
samples in each of the 3 trays to receive a d iffe r
ent amount and quality of rinse water. More
over, sprout samples in  the lower germinating 
trays w ould have been cross-contaminated by 
those in  the tray(s) above.

D uring germination, alfalfa seeds were rinsed 
twice daily at 6  ± 1 h intervals; mung beans were 
rinsed 3 times daily at ca 2 h intervals. For each 
rin s ing , 800 m L of water was poured into the 
germ inating tray in  the level position and al
lowed to pass through to the collecting tray. 
A fte r most of the water had passed through the 
germ ination tray, the k it was tilted so that any 
rem aining water could pass through one of the 
small peripheral holes. After complete drainage, 
the rinse water was discarded. Except where 
noted, mung bean sprouts were harvested on the 
th ird day and alfalfa sprouts were harvested on 
the fourth day of germination.

A ll  utensils, e.g., spoons and forceps, used in  
handling the germinating beans and seeds were 
e ither sanitized or sterilized ; a ll glassware and 
trays used for m ixing  or soaking the beans were 
autoclaved. Because bean sprouting requires 
much handling and germ inating beans require 
exposure to a ir, it can only be claimed that the 
beans and seeds were germinated under rea
sonably clean, but not aseptic, laboratory con
ditions.

Bacteriological Analysis
Samples of dry beans or seeds, w eighing 50.0 

± 0.1 g, were placed directly into a sterile Waring 
blender jar or into a sterile beaker and then 
poured into a sterile blender jar. O n the day of 
harvest, 50.0 ± 0.1 g of the sprouts were weighed 
from each replicate tray and refrigerated at 3-6 °C 
until analysis, usually w ith in  6 h. To each 50 g 
sample of dry beans, dry seeds, or sprouts, 450 
m L of Butterfield's phosphate buffer was added, 
and samples were blended for 2  m in at high 
speed (ca 22 000 rpm) on a commercial W aring 
blender base. Appropriate dilutions of standard 
methods plate count agar were used in  triplicate 
for the A P C  determ ination. The same dilution 
bottles were used to inoculate appropriate media 
for the determ ination of total yeast and mold 
counts. To m inim ize analyst va riab ility  of the 
A P C  and mold count values, ind iv idua l tasks 
(m aking the dilutions, pouring the agar, and 
counting the colonies) were generally performed 
by a single analyst. Plates for the A P C  deter
m ination were incubated 48 ± 2 h at 35 ± 2°C  
and counted m anually w ith  a Quebec colony 
counter.

Levels of S a lm o n e l la  spp. in  the dry beans, 
seeds, and sprouts were determined by the most 
probable number (M PN ) method, w ith  appro
priate dilutions made in  triplicate into lactose 
broth. Trip licate 1 g amounts represented the 
lowest dilution of sample inoculated. Inoculated 
lactose pre-enrichment broths were incubated 24 
±2 h at 35 ± 2°C , after w hich 1 m L amounts were 
subcultured to 10 m L volum es of tetrathionate 
broth w ith  added b rillian t green dye (10  mg/ 
L).

The selective enrichm ent broths were incu
bated for 24 ± 2 h and streaked to plates of bis
muth sulfite (BS) agar, w hich  had been made the 
previous day. The streaked BS plates were ex
amined after 24 ± 2 h of incubation, and colonies 
suspected to be S a lm o n e l la  spp. were picked to 
trip le  sugar iron (TS I) agar. Negative BS plates 
were incubated an additional 24 ±  2 h and re
examined. The inoculated TS I agar slants were 
incubated for 18-26 h and the suspect S a lm o n e lla  
spp. slant cultures were confirmed as the somatic 
group(s) that had been inoculated into the dry 
bean samples.

Mycological Analysis
Appropriate dilutions were plated in  triplicate 

on potato dextrose agar (P D A ) w ith  added 
ch lo rtetracycline  hydroch lo ride  (40 ppm ). 
Plates were incubated upright for 5 days at 22-
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25°C, at w h ich  time the total yeast and mold 
count values were determined. Plates were then 
kept at room temperature for an additional 10-14 
days to determine the presence and prevalence 
of toxigenic and nontoxigenic mold species.

The yeast and mold flora were determined by 
direct plating of the unsprouted mung beans and 
alfalfa seeds. From each replicate sample of 
mung beans, 50 randomly selected, intact, v isib ly 
mold-free beans were aseptically plated on malt 
salt agar (M SA) containing 20 g m alt extract, 75 
g sodium chloride, 40 mg chlortetracycline h y
drochloride, and 15 g agar/L. The antibiotic, 
added just before the plates were poured, is an 
effective inh ib itor of bacterial growth. Sodium 
chloride, effective in lowering the water activity 
of the agar substrate, was added at this high 
concentration to suppress the general bacterial 
population and lim it the growth of undesired 
fast-growing species of M u c o r a le s . Sodium
chloride retards but does not completely inh ib it 
the growth of most other fast-growing molds, 
thus allow ing for the detection of norm ally 
slow-growing mold species that might otherwise 
go undetected. The xerophytic nature of the 
M SA combination also prevents bean germina
tion and rapid sprouting, w h ich  possibly could 
result in cross-contamination as w e ll as d isori
entation of Petri dish lids and stacks.

To determine whether the fungal flora en
countered was due p rim arily  to surface contam
ination or to actual internal invasion of the beans, 
an additional set of mung beans was surface- 
disinfected. From each replicate mung bean 
sample, 50 additional intact, unblemished beans 
were surface-disinfected 1 m in in 5% sodium 
hypochlorite, rinsed 3 times in  sterile water, and 
plated as described above.

Because alfalfa seeds are sm all, they were not 
surface-disinfected. The sodium hypochlorite 
could conceivably penetrate the seeds, rendering 
them "ste rile" in terna lly  as w e ll as externally. 
A lfa lfa  seeds were plated d irectly on M SA and 
on PD A  w ith  added chlortetracycline hydro
chloride (40 ppm) so that a comparison could be 
made of the relative efficiency of the 2  media for 
growing mold flora. Because of the small size of 
these seeds, disorientation of Petri dishes and 
stacks caused by their germination and sprout 
formation were not considered a problem. A l
though it was possible for a germinating sprout 
to cross-contaminate other germ inating seeds, 
this potential was considered m inim al.

A ll  plated mung beans and alfalfa seeds were 
incubated 1 0 -2 1  days at room temperature. 
A sp e rg il lu s  and P en ic illiu m  species were identified

according to Raper and Fennell (21), Raper and 
Thom  (22), and M islivec (23). Molds of other 
genera were identified according to Barnett (24) 
and Gilm an (25) but the isolates were not usually 
speciated.

A f l a t o x i n  A n a l y s i s
Bean samples were refrigerated and sprout 

samples were frozen until in itiation of analysis. 
Selected samples were analyzed for aflatoxins B i, 
B2, G i, and G 2 by the A O A C  officia l first action 
CB method (26) w ith  the fo llow ing m inor mod
ifications: Both bean and sprout samples were 
extracted by blending for 5 m in in  a W aring 
blender; sprout samples were extracted tw ice; 
total extract volumes of sprout samples were used 
for analysis; and the mobile phase used for th in 
layer chromatography of sprouts was anhydrous 
ethyl ether. The method could detect as little  as
1.0 Mg aflatoxin Bi /kg beans or seeds and 0.1 p g  
aflatoxin B i/kg  sprouts.

Resu lts and D iscussion
The occurrence of mycoflora as detected by 

direct plating of mung beans is shown in  Table
1. O f the 1500 mung beans examined in  this 
study, mold emerged from 736 (93.1%) of the 750 
non-surface-disinfected (NSD) beans. However, 
bulk samples used for particular germination 
experim ents had been mixed m anually so that 
the replicate samples w ithdraw n would be as 
homogeneous as possible. Thus, some degree 
of cross-contamination of the mycoflora ind ig
enous to the ind iv idua l beans may have been 
unavoidable. O f the 750 surface-disinfected 
(SD ) mung beans, mold emerged from only 13 
(1.8%). The presence of mold, therefore, was 
probably due prim arily to surface contamination, 
and no internal invasion may have occurred. 
H ow ever, because of the relative ly sm all size of 
these beans, the possibility exists that sodium 
hypochlorite may have penetrated the internal 
tissues during the disinfecting process, causing 
interna l disinfection or even sterilization .

Seven genera, includ ing at least 20 species, 
were detected in  the N SD  mung beans. The 
flora were dominated by species of the A sp e rg illu s  
g la u c u s  group and the toxigenic P e n ic il l iu m  c y -  
c lo p iu m , w h ich  can produce pen ic illic  acid, cy- 
clopiazonic acid, penetrem A , and penetrem B
(27) . The other species encountered on 5% or 
more of the beans examined were A . c a n d id u s , the 
toxigenic A . f la v u s ,  which can produce aflatoxins
(28) , and A . v e rs ic o lo r , w h ich  can produce ster- 
igmatocystin (29), plus several unidentified iso
lates of P e n ic il liu m . Isolates of A lte r n a r ia  spp.,
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Table 1. O ccurrence  of m old spec ies in m ung  bean s and  alfalfa seeds *

Mold species

Mung beans6

Alfalfa seeds c 

Non-surf ace-disinfected

Non-surface-disinfected Surface-disinfected Malt salt agar Potato dextrose agar

A lternaría  spp. 25 2 41 56
Aspergillus candidus 83 0 0 0
A. clava tus 1 0 0 0
A. flavus 53 2 2 2
A. glaucus 374 8 31 12
A. n iger 5 0 0 0
A. ochraceus 11 0 4 0
A. re s tric tu s 2 0 0 1
A. ta m a rii 1 0 0 0
A. te rreus 0 0 2 3
A. vers ico lo r 35 0 0 0
C ladosporium  spp. 5 0 8 5
Dematiaceae 11 0 7 2
Moniliaceae 24 1 2 1
M u cor spp. 1 0 0 0
P aecilom yces va rio ti 2 0 0 0
Pénicillium  brevi-com pactum 1 0 0 0
P. cyclop ium 264 0 0 0
P. frequentans 1 0 0 0
P. islandicum 2 0 0 0
P. v irid ica tum 2 0 0 0
Pénicillium  spp. 131 1 11 1
Rhizopus nigricans 1 0 1 1
Slimy yeast 0 0 0 15
Yeast 0 0 3 13

a Number of postive beans or seeds. Mold anci yeast emerged from 736 (98.1%) of 750 non-surface-disinfected beans 
and from 13 (1.8%) of 750 surface-disinfected beans. 

b Plated on malt salt agar only.
c Mold and yeast emerged from 103 (20.6%) of 500 seeds plated on malt salt agar and from 103 (20.6%) of 500 seeds plated 

on potato dextrose agar.

most of w h ich  appeared to be A .  a l te r n a ta , regu
larly  encountered in other bean types in previous 
studies (30 ,31), were detected on only 25 beans. 
Except for nonsporulating isolates of the Moni- 
liaceae, detection of a ll other genera and species 
was sporadic, occurring in  less than 2% of a ll 
beans examined. A s p e r g il lu s  f l a v u s ,  the only 
toxigenic mold species in  the SD mung beans, 
was found in  only 2 of the 13 m oldy beans. 
Yeasts were not detected in  N SD  or SD mung 
beans.

O f the 1000 N SD alfalfa seeds examined, mold 
emerged from on ly 103 (20.6%) of the 500 seeds 
plated on M SA and from 103 (20.6%) of the 500 
seeds plated on PD A . Th is  re lative ly  low  oc
currence of mold as compared w ith  that of the 
N SD  mung beans (98.1%) indicated a low  level 
of surface contamination. The small size of these 
seeds precluded surface disinfection; therefore, 
no data were obtained on possible internal flora. 
O n ly  5 mold genera, includ ing  9 species, were 
detected on both the PDA- and MSA-plated seeds 
(Table 1). Except for the sporadic occurrence of

A s p e r g il lu s  o c h ra c eu s  on M SA and the single oc
currence of A. re s tr ic tu s  on PD A , the same genera 
and species were encountered on both media. 
Q ualitative ly , the 2 media may therefore be of 
equal value in  detecting foodborne molds in  the 
absence of fast-growing “ spreaders" of the Mu- 
corales. A lte r n a r ía  spp. dominated the flora on 
both media. A lthough species of a ll isolates 
were not identified , most appeared to be A . a l
te r n a ta . Regarding other genera and species, 
only the A. g la u c u s  group was detected on at least 
5% of the seeds plated on M SA. The other mold 
species were detected sporadically, i.e ., on 2% or 
less of a ll seeds examined. The toxigenic A . f l a 
v u s  was detected only twice on each medium. 
A lthough not detected on mung beans, 2 yeast 
types occurred at low  levels on PD A . Based on 
Lodder's descriptions (32), the slim y yeast was a 
species of C ry p to c o cc u s , though not C. n e o fo rm a n s ,  
and the other yeast type was S a c c h a r o m y c e s  
spp.

The A P C  and the total yeast and mold count 
values in  the dry beans and germinated sprouts
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Table 2 . Increase  in aerob ic  p la te  c o u n t and in y east and  m old c o u n t values du rin g  g e rm ina tion  of m ung  beans and
alfalfa seeds

Geometric m ean/gc

Bean/seed Brand

Germination 
rate (%)

Bean/seed Sprout

Aerobic 
plate count

Yeast and 
mold count

Aerobic 
plate count

Yeast and 
mold countClaimed3 Actual0

Mung A 9 3 99 2.1 X 105 2.8 x  102 1.1 X 10s 2 . 4  x  1 0 3

B NDd 99 1.3 X 105 7.8 X 102 9.9 X 107 4 . 5  x  1 0 3

Ce ND 97 1.0 X 104 2.6 X 102 5.5 X 107 1.4 x  1 0 3

Alfalfa A ND ND 8.8 X 105 1.2 X103 7.7 X 108 6.0 x  1 0 4

D 90 ND 9.1 X 105 1.1 X 102 8.7 X 10s 5.4 X 104

3 As claimed by producer. 
b As determined in laboratory. 
c Based on 5 replicate determinations. 
d Not determined.
e Harvested on second day of germination.

were compared (Table 2). In  on ly 1 instance 
(Brand A  of mung beans) was it possible to make 
a direct comparison between the germination 
rate as claimed by the producer (93%) and the 
actual germination rate as determined in  our 
laboratory (99%). Th is  find ing was not unex
pected since, as discussed earlier, the bulk sam
ples of mung beans had been screened to remove 
v is ib ly  damaged beans before w ithdraw ing  the 
replicate samples to be used in  any given exper
im ent. The germination rate, w h ich  was never 
lower than 97%, indicated that the beans were 
being germinated under favorable, i f  not ideal, 
conditions. For 2 of the 3 brands of mung beans 
and for both brands of alfalfa seeds, the geo
metric means of the A P C  values increased by 
approximately 3 log units during germination 
and by more than 2 log units for Brand B of mung 
beans.

The increase in  yeast and mold counts during 
germination was not as pronounced as that of the 
A PC  values for bacterial growth. Th is relatively 
lower increase in  the mold counts, which may be 
due in  part to the linear growth of molds as 
contrasted w ith  the logarithm ic growth of bac
teria, may be important, depending on the my- 
coflora involved. W ith Brands A  and B of mung 
beans, the mold counts consisted prim arily  of 
A lte r n a r ía  spp., A . g la u c a s  spp., and P é n ic il l iu m  
spp., w ith A . f la v u s  and yeast present at generally 
lower levels. How ever, w ith  the h igher sprout 
counts, A . g la u c u s  and the P é n ic il l iu m  spp. v irtu 
a lly  disappeared. The predominance of A . f l a 
v u s ,  A lte rn a r ía  spp., and the yeast indicated active 
growth of these microorganisms. The counts 
obtained from both the beans and the sprouts of 
Brand C mung beans consisted only of the toxic

P. c y c lo p iu m  and indicated active growth and 
possible mycotoxin production. The toxigeni- 
city of A . f la v u s ,  P. c y c lo p iu m , and some species of 
A lte r n a r ía  (33) suggests the possibility of myco
toxin production during the germination of 
mung beans.

Yeast and mold count increases for the 2 
brands of alfalfa seeds examined were somewhat 
greater than those for the mung beans during the 
germ ination procedure (Table 2). Flora of the 
seeds were dominated by A lte r n a r ía  spp., A s p e r 
g i l lu s  te r r e u s , and C la d o sp o r iu m  spp.; A .  f l a v u s ,  A .  
g la u c u s , and a Crypfococcws-like yeast species were 
present at low  levels. A fter sprout maturation, 
the h igher counts consisted prim arily  of in 
creases of A lte r n a r ía  spp. and yeast, w ith  only 
s light increases in  the A .  f la v u s  counts. A . g la u 
c u s , A .  te r r e u s , and C la d o sp o r iu m  spp were absent 
from the alfalfa sprouts. As w ith  the mung 
beans, the possibility of the production of toxins 
by A lte r n a r ía  spp. and of aflatoxins during the 
germ ination of alfalfa seeds would seem to 
exist.

Selected samples of beans and sprouts were 
analyzed for aflatoxins. Brand A  (beans and 
sprouts) and Brand B (sprouts only) of mung 
beans and both brands of alfalfa (seeds and 
sprouts) were examined and found negative for 
aflatoxins B i, B2, G j, and G2. Nonetheless, since 
environm ental conditions of h igh moisture at 
room temperature are ideal for growth and toxin 
production of the toxigenic molds detected, the 
potential production of the toxins of A lte r n a r ía  
spp. and possibly P. c y c lo p iu m  cannot be over
looked.

Because both the A PC  and mold count values 
indicated the possibility of microbiological
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Table 3. Increase  in levels of Salm onella  spp. du ring  
g e rm ina tion  of m ung  beans and  alfalfa seeds

Bean/seed
type

Salm onella
serotypes
inoculated

Salm onella spp. most 
probable number 

(geometric 
m ean)/ga

Bean/seed Sprout

Mung6 S. ana tum  and 2.6 x  10° 1.7 X 105
S. m ontevideo 3.3 X 102 5.6 X 106

Alfalfa S. e im sbuette l 6.9 X 10“ 1 1.4 X 103
and S. poona 1.5 X 102c 7.5 X 105c

a Based on 3 replicate determinations, except where 
noted.

b Harvested on second day of germination.
c Single determination.

multiplication during germination, the behavior 
of S a lm o n e l la  spp. in  germ inating beans was in 
vestigated (Table 3). Two levels of pooled S a l 
m o n e lla  spp. serotypes inoculated into the mung 
beans and alfa lfa seeds were examined. In  all 
instances, the S a lm o n e l la  spp. levels increased 
sign ifican tly .

A n y  one or a combination of 3 parameters 
(enzym atic, nutritional, and environm ental) 
could account for the proliferation of S a lm o n e l la  
spp. and other microorganisms during germ i
nation. The presence of toxicants natura lly oc
curring  in  plant foodstuffs has been detailed by 
L iene r (34). One of the more common of these 
toxicants is the trypsin inh ib ito r (T I) w h ich , in  
soy beans, may provide a defense mechanism by 
attacking the trypsin-like enzymes of invad ing 
insects and bacteria (35). Th is same toxicant has 
been found in  golden mung beans and alfalfa 
seeds (36), whereas reduction of T I activ ity has 
been reported in  soaked and germinated navy 
beans (37). Investigating changes in  T I in  ger
m inating mung beans, Gupta and Wagle (38) 
found that T I decreased during the first 9 h , in 
creased through the th ird  day, then sharp ly de
clined . One explanation for this decrease may 
be that during germination, the T I leaches to the 
surface and is washed away during the rinsing 
procedure. Thus, i f  the levels of T I and the 
susceptibility of the beans to microbial invasion 
are d irectly correlated, proliferation of m icro
organisms could be expected as levels of T I and 
other enzym atic defense m echanism s d i
m in ish .

Changes in  the nutritional content of germ i
nating beans may also affect m icrobial levels in 
mature sprouts. In  a study of the effect of ger
mination on the nutritive content of mung beans, 
K y le n  and M cCready (39) found low glucose

(0.4%) and fructose (0.04%) contents w h ich  in 
creased 10-fold after the beans sprouted. El- 
Sh im i et al. (40) noted increases in  sucrose and 
fructose and decreases in  amylose, amylopectin, 
and raffinose levels in  germinating broad beans. 
S im ila rly , Gupta and Wagle (38) observed that 
during the 96 h germination of mung beans, the 
sucrose content rose w hile  levels of raffinose and 
stachyose decreased. F in a lly , H am ilton and 
Vanderstoep (41) reported that essential amino 
acids were significantly higher in  alfalfa sprouts 
than in  the seeds from w hich  the sprouts were 
derived. Thus, the availability of carbohydrates, 
amino acids, and other substrates during estab
lishment of metabolic pathways could determine 
the nature and extent of growth of selected 
m icroorganism s in  germ inating beans and 
seeds.

Favorable environmental conditions may also 
contribute to the proliferation of m icroorgan
isms. Beans are germinated in  a h igh moisture 
environm ent, and the increase in  moisture con
tent of the mature sprouts has been documented 
(39, 41, 42). Coupled w ith  a germ ination tem
perature generally at or above room temperature, 
this high moisture environm ent w ould  be fa
vorable for the proliferation of m any mold 
species and m esophilic bacteria. Because some 
handling of the germ inating beans and seeds is 
unavoidable, the extent of m icrobial contami
nation in the mature sprouts depends to a certain 
degree on the cleanliness of conditions under 
w h ich  germination occurs.

Th is study has demonstrated the m icrobial 
hazards associated w ith the germination of mung 
beans and alfalfa seeds under controlled labo
ratory conditions. The assumption is made that 
beans germinated under conditions any less 
stringent, such as those found in  many domestic 
kitchens, would lead to an exacerbation of the 
microbial hazard potential. The results from this 
study were not meant to be exhaustive, but rather 
to alert the consumer to the m icrobial hazards 
associated w ith  the sprouting of 2  specific bean 
or seed types. It is hoped that the behavior of 
other microorganisms, particu larly B. cereu s  and 
E sch er ich ia  c o li , in  germ inating beans and seeds 
w ill be undertaken by other investigators.
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A g a s-liq u id  ch rom atograph ic m eth od  is described  
for th e q u an tita tive  determ in ation  o f pyrethrin s and  
p ip er o n y l b u to x id e  in var io u s fo rm u la tion s. T he  
sa m p le s  are d ilu ted  in  a ce ton e and ana lyzed  by gas  
ch rom atograph y , w ith  a flam e io n iz a tio n  detector  
and a co lu m n  packed  w ith  O V -101 or O V -1  on  
C h rom osorb  W (H P). T h e m eth od  w as co llab ora- 
t iv e ly  stu d ied  w ith  techn ical p ip eron y l b u toxid e and 
3 p y r e th r in -p ip e r o n y l b u to x id e  fo rm u la tion s. T he 
c o e ff ic ie n ts  o f  varia tion  for p ip ero n y l b u to x id e  
ranged  from  1.36 to 3.41% for th e 5 sam p les. For p y 
reth rin s  in  3 fo rm u la tio n s , the c o e ffic ie n ts  o f varia
tio n  w ere 2.20, 4.73, and 2.22%. A n ex a m in atio n  o f  
th e  f-v a lu e s  in d ica ted  lit t le  or n o  co n tr ib u tio n  to  
sy s tem a tic  error, w ith  the ex cep tio n  o f o n e  fo rm u la 
tio n . T h e m eth od  has b een  adop ted  o ffic ia l first 
a ction .

M any aerosol and liquid household insecticides 
contain a combination of pyrethrins and piper
onyl butoxide (PBO) as the active ingredient. 
The current A O A C  titrim etric method (1) for 
pyre th rins is nonspecific and does not apply to 
dilute liquids containing synergized pyrethrins. 
The same is true for PBO: Current colorimetric 
A O A C  methods (2, 3) are nonspecific and subject 
to many interferences. Because of these lim ita
tions there is a need for a more specific method 
for analysis of these compounds.

Num erous references in  the literature report 
chem istry and analysis of pyrethrins and PBO. 
Basic chem istry and analytical inform ation re
garding pyrethrins can be found in books edited 
by Casida (4), Nelson (5), and Zweig (6 ). Zweig
(6 ) also gives inform ation regarding PBO.
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Cail and Secreast (7) reported a colorimetric 
method to measure PBO residues in flour. O live
(8 ) reported on thin layer chromatography fo ra  
semiquantitative determination of pyrethrins 
and PBO.

Other literature references pertain to the gas- 
liqu id  chromatographic (G LC ) analysis of py
rethrins and PBO: Barrette and Payfer (9) and 
Bevenue et al. (10) report G LC  analysis of PBO - 
pyrethrin  formulations, and Bruce (11) analyzes 
for PBO w ith  a modified electron capture detec
tor. M ille r and Tweet (12) report a G LC  method 
for determ ining PBO in  formulations.

G enera lly , the G LC  column is a nonpolar ma
terial such as SE-30 and flame ionization detec
tion is cited. O ur experience w ith  these condi
tions has been favorable, and we tested OV-101 
in  a collaborative study.

Co llaborative  Study
Each collaborator received 5 samples (see Table 

1) to be analyzed by the proposed G LC  method. 
Tw o samples (A  and B) were technical PBO, 
prepared to fo llow  Youden's procedure (13) for 
closely matched pairs. Sample C was an oil- 
based liqu id , and D was a water-based liquid . 
Sample E was a water-based insecticide aerosol. 
S ing le determ inations were requested on each 
of the 5 samples. A ll  samples were laboratory- 
prepared. Collaborators were also supplied w ith 
G LC  column packing, d icyclohexyl phthalate, 
and standards of PBO and pyrethrins.

P yre th rin s  and P ip eron yl Butoxide 
O ff ic ia l F irst Action

Principle
Sample is dild w ith acetone contg dicyclohexyl 

phthalate internal std and detd by G LC  w ith  
flame ionization detector. Method is applicable 
to tech, p iperonyl butoxide [80% butylcarbityl

0004-5756/82/6502-0249-07$01.00 
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Table 1. D escription of co llaborative  sam ples fo r GLC 
de te rm in a tio n  of piperonyl butoxide and py re th rin s

Sample Description
Pyrethrins,

%

Piperonyl
butoxide,

%

A tech, material __ 84.4
B tech, material — 82.2
C liq. insecticide 0.500 0.844
D liq. insecticide 0.100 0.169
E insect, aerosol 0.300 0.506

6 -propylpiperonyl ether and 2 0 % related com
pounds] and most formulations contg pyrethrins 
and piperonyl butoxide except shampoo prod
ucts. Occasionally, an oil d iluent w ill  interfere 
w ith  G LC  detn. Method may not be applicable 
to samples contg <0.1% pyrethrins. Variation 
in  active constituents of pyrethrin  ext may cause 
m inor deviations from expected results.

A p p a ra tu s  a n d  R ea g en ts

(a) G as c h r o m a to g r a p h .—Equipped w ith  flame 
ionization detector and 122 cm X 4 mm id glass 
column packed w ith  5% OV-101 or 5% OV-1 
(Analabs, Inc .) on 80-100 mesh Chromosorb 
W (H P ). Operating conditions: column 210°, 
injection port 250°, detector 250°; gas flows 
(m L/m in )— N carrier gas 50, a ir 350-400, h y
drogen 40-50; sensitiv ity 10~ 10 A U FS . Adjust 
attenuation to m aintain 50-75% FSD for 1.0-1.5 
pg piperonyl butoxide. Before use, condition 
column 2-3 h at 275° w ith N flow 50 m L/m in . If 
necessary, vary column temp, or gas flow  to at
tain retention times of ca 13-15 min for internal 
std. Theoretical plates/ft must be >400, based 
on d icyclohexyl phthalate peak.

Calc, theoretical plates/ft (N ) as follows: N  = 
16 X  (L 2/M 2 X  F ), where L = retention of G LC  
peak (m m ); M  = peak baseline (mm) produced 
by draw ing tangents to points of inflection of 
peak; and F = length of column (ft).

(b) In te r n a l  s td  s o ln .—8.0  mg dicyclohexyl 
phthalate (Chem  Serv, Inc ., West Chester, PA  
19380)/mL acetone.

(c) S td  s o ln .— (1) S o ln  A . —0.5 mg piperonyl 
butoxide/m L. Accurately weigh ca 0.25 g p i
peronyl butoxide (available from M cLaughlin  
Gorm ley K ing  Co., 8810 Tenth Ave N , M inne
apolis, M N  55427) into 50 m L vol. flask and d il. 
to vo l. w ith  acetone. Pipet 10 m L th is soln into 
100 m L vol. flask, add 5 m L internal std soln by 
pipet, and dil. to vol. w ith  acetone. Use this soln 
for detn of tech, p iperonyl butoxide. (2 ) S o ln
B .—Accurately weigh ca 0.25 g piperonyl bu

toxide into 50 m L vo l. flask. Add weighed amt 
of pyrethrins such that ratio of active ingredients 
closely resembles that w h ich  is expected in  
sample. D il. to vo l. w ith  acetone. Pipet 10 m L 
of this soln into 100 m L vo l. flask, add 5 m L in 
ternal std soln by pipet, and d il. to vo l. w ith  ac
etone. Use this soln for detn of pyrethrins and 
piperonyl butoxide in  formulations.

P rep a ra tio n  o f  S a m p le

(a) T e c h n ic a l  p ip e r o n y l  b u to x id e .—Accurately 
weigh ca 0.25 g sample into 50 m L vol. flask and 
d il. to vo l. w ith  acetone. Pipet 10 m L th is soln 
into 100 m L vol. flask, add 5 m L internal std soln 
by pipet, and d il. to vol. w ith  acetone.

(b) P y r e th r i n s - p ip e r o n y l  b u to x id e  f o r m u l a 
t io n s .—(1) L iq s .—Accurately weigh sample contg 
ca 0.05 g piperonyl butoxide into 100 m L vol. 
flask, add 5 m L internal std soln by pipet, and dil. 
to vo l. w ith  acetone. (2) A e r o s o l  f o r m u la t io n s .— 
Caution: Open aerosol behind safety shield and 
in  hood. Weigh aerosol can to nearest 0.1 g (G). 
Puncture as s m a ll  a h o le  as p o ss ib le  in  top of can 
w ith  sharp punch and hammer to allow  propel
lant to release very slow ly. (Best results can be 
obtained by allow ing punctured can to stand 
overnight.) After hiss of escaping propellant is 
no longer evident, cut open top of can w ith hand 
can opener. Leave ca 1 cm attached to can and 
bend top open. Care fu lly  warm  can in  beaker 
of warm  tap H 2O several minutes to ensure 
complete rem oval of propellant. Transfer 
aerosol nonvolatiles to vo l. flask w ith  aid of ac
etone. R inse can thoroly, adding rinses to vol. 
flask. I f  aerosol is 8 oz, use 2 L  (V ) vol. flask. 
Th is  vo l. is necessary to ensure complete m isci
bility of oil phase of aerosol contents. D il. to vol. 
w ith  acetone and m ix thoroly. D ry  empty can 
and weigh (T ). Transfer aliquot (/4) (must be 
<90 m L), equiv. to 50 mg piperonyl butoxide, to 
100 m L vol. flask, add 5 m L internal std soln by 
pipet, and d il. to vol. w ith  acetone.

Wt sample = (G — T) X  {A  I V )

G as C h ro m a to g ra p h y

Inject 2-3 p L  aliquots of std soln until internal 
std ratios vary <2% for successive injections. 
Det. baseline by draw ing straight line to m in. on 
either side of peak of interest. For pyrethrins, 
use combined ht of c inerin  I and pyrethrin  I 
peaks for internal std ratio. Repeat injection 
procedure w ith  sample soln, followed by injec
tion of std soln. If  std peak ratios differ >±2.0%, 
repeat series of injections. Injection vol. should 
not vary >±10%. Calc, peak ht ratios (sample



MEINEN & KASSERA: J. ASSOC. OFF. ANAL. CHEM. (VOL. 65, NO. 2, 1982) 251

F igure 1 . T yp ica l gas chrom atogram  o f tech n ica l 
p ip er o n y l b u to x id e  (A); d ic y c lo h e x y l p h th alate  (B).

peak h t/ internal std peak ht) of std injections 
before and after sample injections and average 
std ratio preceding and fo llow ing sample injec
tions. Calc. av. peak ht ratios for sample injec
tions. After elution of piperonyl butoxide, allow 
ca 7 m in for elution of extraneous peaks.

% P iperonyl butoxide or pyrethrins
=  ( w s x p s x i y / ( w x x i y

where Ws = g std in  final d iln ; Wx = g sample in  
fina l d iln ; P s =  %  pu rity  of std; R s =  ratio of std; 
and Rx = ratio of sample.

Discussion
Several liqu id  phases are satisfactory for G LC  

resolution of pyrethrins and PBO. Polar phases 
were not considered because of re lative ly  long 
retention times. We decided to use OV-101 for 
this study because of our experiences as w e ll as 
several literature references regarding nonpolar 
phases. O ther nonpolar phases such as OV-1 
and SE-30 give s im ilar results. Acceptable res
olution and good reproducib ility of ± 2% for 
pyrethrins and ±1% for PBO can easily be ob
tained w ith  the OV-101 phase.

D icyclohexy l phthalate was chosen as the in 
ternal standard because it elutes at a retention

F igure 2. T yp ica l gas chrom atogram  o f liq u id  in 
sec t ic id e  c o n ta in in g  1.67% M GK 264 (A ), 0.5% p y 
reth rin s (B) (c in er in  I and p yreth r in  I, resp ectiv e ly ), 
1.67% p ip er o n y l b u to x id e  (C), in tern a l standard  d i

cy c lo h e x y l p h th a la te  (D).

time where no interfering G LC  peaks are found. 
Figures 1 and 2 show the chromatograms of 
technical PBO and a m ixture of PBO and py
rethrins. The dotted line  indicates the sample 
baseline.

Detector response is linear for pyreth rins in  
the range from 0.15 to 1.1 qg and for PBO from 
0.3 to 2.0 qg. The upper lim it of linearity was not 
established.

Ind iv id ua l ingredients of an oil-based syner- 
gized pyrethrin  form ulation were injected to 
evaluate for interfering peaks. One sm all peak 
elutes as a shoulder on the pyrethrin  I  peak. It 
does not interfere w ith  a peak height measure
ment, but w il l  cause problems w ith  peak area 
determ ination. There are no other interfering 
peaks. It has also been our experience that ade
quate injection reproducibility of pyrethrin peak 
area measurement is d ifficu lt to attain. Because 
of these 2 problems, the method calls for peak 
height measurement for quantitation.

The method is not suitable for shampoo 
products. Occasionally, an oil diluent w ill cause 
G LC  interference. The method is not reliable for 
analysis of pyrethrins at less than 0 .10%.
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Table 2. C ollaborative resu lts  for GLC d e te rm in a tio n  of piperonyl butoxide In techn ical m ateria l

Coll.
Sample

A
Sample

B
Diff. (D) 
A - B

Total (T) 
A + B Di -  D T i - T

1 84.2 80.8 3.4 165.0 +0.99 -1.6
2 83.8 81.3 2.5 165.1 +0.99 -1.3
3 85.0 81.8 3.2 166.8 +0.79 +0.4
4 84.5 81.6 2.9 166.1 +0.49 -0.3
5 83.4 76.3a — — — —
6 82.6 80.1 2.5 162.7 +0.09 -3.7
7 85.5 88.8a — — — —
8 84.9 84.0 0.9 168.9 -1.51 +2.5
9 84.1 81.5 2.6 165.6 +0.19 -0 .8

10 84.4 81.8 2.6 166.2 +0.19 -0 .4
11 80.4 a 79.6 — — — —
12 87.5 83.9 3.6 171.4 1.19 +4.3
13 86.5 85.8 0.7 172.3 -1.71 +5.9
14 85.3 81.4 3.9 166.7 + 1.49 +0.3
15 86.0 84.5 1.5 170.5 -0.91 +4.1
15 84.4 82.4 2.0 166.8 -0.41 +0.2
176 82.3 83.1 — — — —
18 85.5 81.7 3.8 167.2 + 1.39 +0.8
19 84.2 82.9 1.3 167.1 -1.11 0.7
20 85.0 81.1 3.9 166.1 + 1.49 -0 .4
21 83.1 83.5 -0 .4 166.6 -2.81 +0.2
A v. 84.7 82.2 2.41 167.1
SD 1.15 1.35
CV, % 1.36 1.64
sd 1.71
Sr 0.89
Sb 1.03
/-Value 0.51

a Excluded from statistical evaluation with 95% confidence on the basis of the Dixon test (14). 
b Discarded because of low theoretical plate count for GLC column.

Collaborative Results and Recommendation
Table 2 gives the collaborative results for the 

matched pair samples of technical PBO . Using 
the Dixon criterion (14), 3 outliers were excluded 
from the orig inal data. A lso , a ll data from Col
laborator 17 were excluded because of the low 
theoretical plate count for the G LC  column. 
Sample A  averaged 84.7% (range 82.3-87.5) w ith  
a coefficient of variation (CV ) of 1.36%. Sample 
B averaged 82.2% (79.6-85.8) w ith  a CV  of 1.64%. 
The expected result for Sample A  was 84.4% and 
for Sample B, 82.4%.

From the differences between samples, the 
standard deviation of random error, Sr, is 0.89, 
and the overall standard deviation Sd is 1.71. 
The F-ratio (13) of 3.70 meets the m inim um  of 
3.37 required for the presence of systematic er
rors at the 99% confidence level. The estimate 
of standard deviations, Sb, for distribution of 
systematic errors is 1.03. From the /-value (13), 
it can be concluded w ith  5% risk  that the d iffe r
ence between the average percent found and the 
expected value is not a result of appreciable sys
tematic error. A  2-sample chart of Samples A  
and B (Figure 3) shows the expected oval pattern 
of data points. The chart also shows data from

Collaborators 5, 7, and 11 (excluded by D ixon 
test) far removed from the main group of plotted 
points.

The collaborative results for Samples C , D , and 
E are given in  Tables 3, 4, and 5, respectively. 
For Samples C and E, the CVs for PBO and py- 
rethrins range from 1.54 to 2.22%. The average

F igure 3. T w o -sa m p le  p lo t o f tech n ica l p ip eron y l 
b u to x id e  m atched  pair Sam p les A and B.
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Table 3. C ollaborative resu lts  fo r GLC dete rm in a tio n  of piperonyl bu tox ide and p y re th rin s in Sam ple C *

Coll.

Pyrethrins Piperonyl butoxide

Found,% Reed,% Found,% Reed, %

1 0.480 96.0 0.830 98.3
2 0.490 98.0 0.850 100.7
3 0.500 100.0 0.840 99.5
4 0.500 100.0 0.840 99.5
5 0.520 104.0 0.819 97.0
6 0.484 96.8 0.867 102.7
7 0.499 97.8 0.850 100.7
8 0.500 100.0 0.810* 96.0
9 0.517 101.4 0.852 100.9

10 0.490 98.0 0.830 98.3
11 0.495 99.0 0.893* 105.8
12 0.500 100.0 0.845 100.1
13 0.516 103.2 0.981* 116.2
14 0.488 97.6 0.852 100.9
15 0.506 101.2 0.863 102.3
16 0.520 104.0 0.860 101.9
17 __ C — 0.840" 99.5
18 0.500 100.0 0.840 99.5
19 0.503 100.6 0.843 99.9
20 0.500 100.0 0.830 93.3
21 0.495 99.0 0.853 101.1
Av. 0.499 99.8 0.845 100.1
SD 0 .0 1 1 0.013
CV, % 2.20 1.54
f-Value 0.41 0.32

a Liquid, oil-based insecticide containing 0.500% pyrethrins, 0.844% piperonyl butoxide, and 1.67% /V-octyl bicycloheptene 
dicarboximide (MGK 264 Synergist).

* Excluded from statistical evaluation with 95% confidence on basis of the Dixon test (14). 
c No results reported.
6 Results discarded because of low theoretical plate count for GLC column.

percent recoveries range from 99.8 to 100.7. The 
f-values for these 2  samples indicate no appre
ciable systematic error. H ow ever, the C V  of 
4.73% for pyrethrins and 3.41% for PBO in Sam
ple D are somewhat higher than expected. This 
is probably due to lower levels of pyrethrins and 
PBO in  the sample.

The pyrethrin (average 93% recovered) t -value 
of 6.94 indicates a problem other than random 
error. In  an effort to explain the high f-value, 
we analyzed Sample D several times (about 6 
months after preparation) and found 0.092% 
pyrethrins. A  freshly prepared sample gave the 
expected h igher results. Th is  indicates an ap
parent slight degradation of the pyrethrins in  
Sample D. We feel that the h igh f-value for 
pyrethrins in  Sample D is a result of an actual 
change in  pyrethrin  content and not of the pro
posed method.

The standard deviation for the matched pair 
samples was somewhat higher than we expected. 
The chromatography appeared to be excellent 
w ith  good resolution of the G LC  peaks. The 
theoretical plate count of most G LC  columns had 
in excess of 400 plates per foot. The method used

in  the study called for an in itia l w eight of 50 mg 
PBO for sample and standard. We believe this 
small weight may have been responsible for the 
h igher than expected standard deviations for 
Samples A  and B. The method has been modi
fied by increasing the in itia l w eight to 0.25 g 
followed by an appropriate d ilution .

The ranking test for laboratories (13) indicates 
that none of the collaborators shows a pro
nounced systematic error. Collaborator 1 is 
below the lower lim it of 37. H is  results for 
Samples A  and B are close to average as shown by 
the 2-sample chart. The pyrethrin  results from 
Samples C , D , and E  were located on the low end 
w ith  2 of them being Dixon outliers. The results 
from Collaborator 1, w ith  the exception of the 
D ixon outliers, were retained for the statistical 
analysis. A ll other collaborators ranked between 
55 and 117. The low er and upper lim its are 37 
and 131, respectively.

Collaborators 9, 19, and 20 used peak area 
measurement in  addition to peak height. Area 
results generally show good agreement w ith  
Samples A  and B, but not w ith  C , D , and E. 
Three collaborators used 6 ft G LC  columns. This
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Table 4. C ollaborative resu lts  to r GLC d e te rm in a tio n  of plperonyl butoxide and pyre th rin s in Sam ple D 1

Coll.

Pyrethrins Piperonyl butoxide

Found,% Reed,% Found,% Reed,%

1 0.080 » 80.0 0.160 94.7
2 0.096 96.0 0.167 98.8
3 0.102 102.0 0.165 97.6
4 0.100 100.0 0.170 100.6
5 0.096 96.0 0.162 95.9
6 0.093 93.0 0.166 98.2
7 0.092 92.0 0.166 98.2
8 0.090 90.0 0.160 94.7
9 0.087 87.0 0.149* 88.2

10 0.090 90.0 0.160 94.7
11 0.090 90.0 0.177 104.7
12 0.093 93.0 0.166 98.2
13 0.085 85.0 0.180 106.5
14 0.094 94.0 0.168 99.4
15 0.093 93.0 0.173 102.4
16 0.100 100.0 0.160 94.7

18 0.090 90.0 0.150* 88.8
19 0.091 91.0 0.170 100.6
20 0.094 94.0 0.162 95.9
21 0.088 88.0 0.168 99.4
Av. 0.093 93.0 0.167 98.8
SD 0.0044 0.0057
cv, % 4.73 3.41
f-Value 6.94 1.49 '

a Water-based, liquid insecticide containing 0.100% pyrethrins, 0.169% piperonyl butoxide, and 0.333% MGK 264 Syner
gist.

* Excluded from statistical evaluation with 95% confidence on the basis of the Dixon test (14). 
c No results reported; sample lost.

was considered a m inor m odification to the 
method. Several collaborators suggested a 
change in  detector sensitiv ity to increase py- 
rethrin  peak heights. Collaborator 7 suggested 
that M G K 264 should be present in  the standard 
solution because of potential for interference. 
As stated previously, w ith  peak height mea
surement, there appears to be no interference. 
W ith peak area, there w il l  be some interference 
w ith  the pyrethrin  I peak. Collaborator 12 
suggested a note of caution to the analyst to allow 
for clearing of extraneous peaks from the G LC  
column before the next injection. A  cautionary 
statement has been added to the method. Co l
laborator 19 was of the opinion that, for AO  A C  
officia l methods, there should be a separate 
method for each ingredient. He felt that this 
allows for better accuracy because placement and 
concentration of internal standard and active 
ingredient can be matched more appropriately. 
However, this collaborative study shows that the 
method meets AO  A C  requirements.

It is recommended that the proposed gas-liq
uid chromatographic method be adopted official 
first action for the determ ination of pyrethrins 
and piperonyl butoxide in  form ulations.

Acknowledgments
The authors express their appreciation to 

Edw in Glocker for his advice regarding statistical 
evaluations, and the following collaborators who 
participated in  this study:

P. Anderson, Dow Chem ical Co., M idland 
M I

J. B. Audino , Ca lifo rn ia Dept of Food and Ag
ricu ltu re , Sacramento, CA

B. R . Bennett, State Chem ist Laboratory, West 
Lafayette, IN

D . J. Carlson, M cLaughlin  Gorm ley K ing  Co., 
M inneapolis, M N

W. L . Chang, U n iversity of Haw aii, Honolulu , 
H I

P. J. Conig liaro , S. C. Johnson & Son, Inc ., Ra
cine, W I

P. Earls , Texas A&M  U n ive rs ity , College Sta
tion, TX

T . P. Garbrecht, Sr, O&M Scott & Sons, M ar
ysv ille , OH

G. M. Gentry, Florida Dept of Agriculture and 
Consum er Services, Tallahassee, F L

B. Guzm an, Penick Corp ., Orange, NJ



MEINEN & KASSERA: J. ASSOC. OFF. ANAL. CHEM. (VOL. 65, NO. 2, 1982) 255

Table 5. C ollaborative resu lts  fo r GLC d e te rm in a tio n  of piperonyl butoxide and  py re th rln s in Sam ple E 8

Coll.

Pyrethrins *iperonyl butoxide

Found,% Reed,% Found % Reed,%
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6 0.302 100.7 0.506 100.0
7 0.310 103.3 0.520 102.8
8 0.290 96.7 0.470* 92.9
9 0.300 100.0 0.509 100.6

10 0.310 103.0 0.510 100.8
11 0.299 99.7 0.519 102.6
12 0.300 100.7 0.516 102.0
13 0.295 98.3 0.543 c 107.3
14 0.300 100.0 0.517 102.0
15 0.316 105.3 0.536* 105.9
16c — — — ___

17d 0.277 92.3 0.450 88.9
18 0.300 100.0 0.510 100.8
19 0.292 97.3 0.500 100.0
20 0.300 100.0 0.510 100.8
21 0.409 6 136.0 0.714* 141.1
Av. 0.302 100.7 0.509 100.6
SD 0.0067 0.0085
CV, % 2.22 1.67
f-Value 1.19 1.37

3 Water-based insecticide aerosol containing 0.300% pyrethrins, 0.506% piperonyl butoxide, and 1.00% MGK 264 Syner
gist.

* Excluded from statistical analysis with 95% confidence on the basis of the Dixon test (14). 
c No results reported because of loss of aerosol contents. 
d Results discarded because of low theoretical plate count for GLC column.

E. H . H ayes, Env iron m en ta l Protection 
Agency, Be ltsv ille , M D

W . E . Hodgins, State Chem ical Laboratory, 
M ississippi State, MS

D. Jorengby, 3M Co., St. Pau l, M N
P. D . Korger, W isconsin Dept of A gricu ltu re , 

M adison, W I
J. E . Launer, Oregon Dept of Agricu ltu re , 

Salem , OR
R. M artin, Prentiss Drug & Chemical Co., Inc., 

N ew  Yo rk , N Y
P. N ie lson, Kem ikaliekontro llen , Lyngby, 

Denm ark
G. O. Tan n ah ill, Agricu lture Canada, Ottawa, 

O ntario , Canada
L . Torm a, Montana Dept of Agricu lture , 

Bozeman, M T
C . Vaught, Conwood Corp ., M em phis, TN
T . Vonnahm e, State Chem ical Laboratory, 

V e rm illio n , SD
Rererences

(1) Official Methods of Analysis (1970) 11th Ed., AOAC, 
A rlin g to n , VA , secs 6.112-6.115

(2) Official Methods of Analysis (1970) 11th Ed., AOAC, 
A rlin gton , VA, secs 6 .290-6 .293

(3) Official Methods of Analysis (1970) 11th Ed., AOAC, 
A rlin gton , VA, secs 29.145-29.147

(4) Casida, J. E. (Ed.) (1973) Pyrethrum, The National Insecticide, A cadem ic Press, Inc., N ew  York, NY
(5) N elso n , R. H. (Ed.) (1975) Pyrethrum Flowers, 3rd 

Ed., M cLaughlin Gormley King Co., M inneapolis, 
M N

(6) Z w eig , G. (Ed.) (1944) Analytical Methods for Pesticides, Plant Grounh Regulators and Food Additives, 
V ols 11, 34, 35, A cadem ic Press, Inc., N ew  York, 
NY

(7) Cail, R. S., & Secreast, M. F. (1971) /. Agric. Food Chem. 1 9 ,19 2
(8) O live , B. M. (1973) J. Assoc. Off. Anal. Chem. 56, 

915-918
(9) Barrette, J. P., & Payfer, R. (1964) /. Assoc. Off. Agric. Chem. 47, 259-260

(10) B evenue, A., K awano, Y., & D eLano, F. (1970) /. Chromatogr. 50, 49-58
(11) Bruce, W. N . (1967) J. Agric. Food Chem. 1 5 ,17 8
(12) M iller, W. K„ & T w eet, O. (1967) /. Agric. Food Chem. 15, 931
(13) Y ouden, W. J. (1967) Statistical Techniques for Collaborative Tests, AOAC, A rlin gton , VA
(14) D ixon , W. J. (1953) Biometrics 9, 74-89



256 ZYGMUNT: J. ASSOC. OFF. ANAL. CHEM. (VOL. 65, NO. 2, 1982)

S U G A R S  A N D  S U G A R  P R O D U C T S

H i g h  P r e s s u r e  L i q u i d  C h r o m a t o g r a p h i c  D e t e r m i n a t i o n  o f  M o n o -  
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The Quaker Oats Co., John Stuart Research Laboratories, Barrington, IL 60010
Collaborators: E. Anderson; B. Behrens; R. Bowers; M. Bussey; G. Cohen; M. Colon;
C. Deis; P. S. Given; A. Granade; C. Harms; J. C. Heroff; D. Hines; G. W. Hung;
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R. Rivera; R. Scopp; F. Scott; R. Sherman; K. Sloman; C. Sodano; K. D. Trick;
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A co lla b o ra tiv e  s tu d y  w as con d ucted  u sin g  a m o d i
f ie d  A O A C  m eth od  (sugars in  ch o co la te) for th e  d e 
term ination  o f fructose, g lucose, sucrose, and m altose  
in  p resw eeten ed  cereals b y  h ig h  pressure liq u id  
ch rom atograph y  (HPLC). E ight sam p les  co n sist in g  
o f 6  products w ere analyzed  in  duplicate by th e HPLC  
m eth od  and th e A O A C  L ane-E ynon  m eth od . T he  
A O A C  m eth od  w as m o d ified  to  u se w a ter -a lco h o l (1 
+  1) and S ep -P ak  C is cartridges fo r  sam p le  cleanup . 
T h e HPLC resu lts  in d ica te  p recis io n  com parab le to 
th e  L ane-E ynon  m eth od  and the ch o co la te  m eth od . 
T h e m o d ifie d  HPLC m eth od  has b een  adop ted  o f f i 
c ia l first action .

The prim ary goal of this collaborative study was 
to validate a method for the simultaneous de
term ination of fructose, glucose, sucrose, and 
maltose in  presweetened cereals by h igh pres
sure liqu id  chrom atography (H P L C ). The 
method is an extension of the present A O A C  
liqu id  chromatographic method for sugars in  
chocolate (1), w h ich  was modified for cereals. 
Current A O A C  copper reduction methods (2, 3) 
for cereal products lack specificity and require 
sk illed  analysts to obtain adequate precision.

S ix presweetened cereals, each representing 
more than 1% of the children 's cereal market, 
were analyzed by the modified H P L C  method 
and the A O A C  Lane-Eynon (2) method. Total 
sugar values obtained by the H P LC  method were 
compared w ith  the copper reduction method; 
such a comparison would allow  past copper re
duction data to be m eaningfu lly related to cur
rent H P L C  work.

Received August 28,1981. Accepted November 2,1981.This report of the Associate Referee was presented at the 95th Annual Meeting of the AO AC, Oct. 19-22,1981, at Washington, DC.The recommendation of the Associate Referee was approved by the General Referee and Committee D and was adopted by the Association. See /. Assoc. Off.  Anal. Chem. (1982), this issue.

Co llaborative  Study

O f the 6  products listed in  Table 1, 2 cereal 
samples were distributed twice each (b lind  du
plicates) among the collaborators and one cereal 
was of known form ulation. The products were 
selected on the basis of sizable market share, label 
claim  of sugars content, and varying  sucrose 
content. The objective was to obtain a reason
able d istribution of total sugars content w ith  a 
broad range of sucrose percentage.

Each collaborator was sent 9 glass amber jars 
of ground cereal, including a practice sample of 
Kellogg's Sugar Frosted Flakes, and twenty 
Sep-Pak C i8 cartridges. Each sample was to be 
analyzed in  duplicate by at least one of 3 meth
ods: the proposed H P L C  method, the Lane- 
Eynon method (1), and the A O A C  Munson- 
W alker (3) method. Detailed instructions and 
reporting forms were provided for each method. 
U nfortunate ly , on ly 3 collaborators chose to 
perform  the M unson-W alker test for total and 
reducing sugars, effectively elim inating this 
method from statistical comparison. Collabo
rators were asked to measure even the m inor 
sugar constituents by H P LC  to ascertain method 
sensitiv ity . Laboratories were random ly se
lected to do either the H P LC  or chemical test 
first ; moreover, in  most laboratories d ifferent

Table 1. S ucrose and o th e r  sugars

Label claim

Children’s cereal g / o z % ± approx. 2

General Foods Alphabits 11 39
General Foods Super Sugar Crisp 14 49
General Mills Trix 10 35
Kellogg’s Froot Loops 13 46
Kellogg's Sugar Smacks 16 56
Quaker Oats Cap’n Crunch 12 42
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analysts analyzed the samples by either the of
fic ia l copper reduction method or the proposed 
H P L C  method.

Fructose, G lucose, Sucrose, and M altose in  
Presweetened Cereal 

H ig h  Pressure L iq u id  Chrom atographic 
M ethod

O ffic ia l F irst Action

A p p a ra tu s

(a) C h r o m a to g ra p h y  e q u ip m e n t .—See 13.A01(a) 
thru (d), but change capacity factor in  13.A01(b) 
to 1.5; include automatic injectors (Waters Asso
ciates, Inc., W ISP 710B, or equiv.) and use specific 
injection vo l. in  10-50 p h  range in  13.A01(c).

(b) F il te r  c a r tr id g e .— Sep-Pak Q g (Waters A s
sociates, In c .), or equiv.

(c) G u a r d  c o lu m n  p a c k in g .— Optional. Q s  
Corasil, 100 X 2 (id) mm (Waters Associates, Inc.), 
or equiv. as long as overall H P L C  system meets 
colum n criteria of 13.A01(b).

R ea g en ts

(a) S u g a r  s td  s o ln s .— D ry ind iv idual sugar stds 
(fructose, glucose, sucrose, and maltose; available 
from Sigma Chemical Co.) 12 h at 60° under vac. 
D issolve in  H 2O or, optionally, a lcoho l-H 2 0  (1 
+ 1) to obtain concns of 3 m g/m L each for fruc
tose, glucose, and maltose and 15 m g/m L for 
sucrose. A fter H P L C  injection, compare peak 
response of sample and std, and adjust concns of 
std soln proportionately to obtain std response 
w ith in  1 0% of sample responses.

(b) M o b i le  p h a s e . - A c e t o n i t r i l e  (H P L C  grade) 
and H 2O (charcoal-filtered) (80 + 20). Filter thru 
Whatman G F/F  0.7 p m  glass fiber filter and degas 
in  ultrasonic bath before use. O ptionally, filter 
C H 3C N  and H 2O separately thru 0.45 jam PTFE  
and cellulose ester membranes, respectively. 
V ary C H 3C N -H 2O ratio and flow  rate if  neces
sary to meet column criteria.

P rep a ra tio n  o f  S a m p le

(a) F a t e x tra c tio n u—W eigh 2.00-10.00 g fine ly  
ground cereal into >100 m L centrf. bottle. I f  
sample does not warrant fat extn, proceed to step 
(b). Add 50 m L pet. ether and centrf. ca 10 m in 
at 2000 rpm. Aspirate and discard pet. ether 
w ithout siphoning off solid material. Repeat 
extn. Evap. residual pet. ether w ith  gentle 
stream of N and break up solid material w ith  
glass rod.

(b) S u g a r  e x tr a c t io n .— Add 100 m L alcohol- 
H 20  (1 + 1) and w eigh. Place in  80-85° H 20  
bath 25 min and stir occasionally. Cool to room 
temp, and add alcohol to original wt. Centrf. 10 
m in at ca 2000 rpm. I f  very  cloudy, recentrf. 
portion of ext 5 min at ca 3500 rpm and filter thru 
0.45-0.7 p m  Sw inney syringe filte r. I f  guard 
column is used, omit step (c) and save filtered ext 
for H P L C  analysis.

(c) C le a n u p .— F il l  Sep-Pak C is  cartridge w ith  
mobile phase and force thru filter, leaving liquid 
above packing. Repeat w ith  sample ext tw ice, 
collecting eluate from second pass for H P L C  
analysis. F ilte r thru 0.45-0.7 p m  Sw inney sy
ringe filte r i f  necessary.

D e te rm in a  tio n

Inject sample soln (10-50 p L )  into column w ith 
flow  rate of mobile phase at 1.5-2.5 m L/m in . 
Inject same vol. of std soln that w il l  give peak 
response ±10% of sample peak response. Two 
injections of sample and std soln are required for 
adequate precision.

Measure areas or peak hts of each sugar peak 
in  sample and std, but measure on ly  peak ht for 
components w h ich  are near detection lim it and 
have adjacent interfering peak.

% Component = (R /R ') X (C '/W ) X  V X 100

where R and R ' =  area or peak ht of sample sugar 
and std sugar, resp.; V  = m L alcohol-H 2 0  added 
to sample = 100; W = g sample; C  = concn sugar 
std in  g/m L.

Resu lts and D iscussion
The value of an H P L C  method for the deter

m ination of sugars in  cereals is obvious upon 
consideration of possible ingredient sources of 
sugars: sucrose (sugar), brown sugar, molasses, 
corn syrup, honey, fru it, flours, grains, fla
vorings, and vitam in premixes. It  is not un
realistic to have the same total sugar value stem 
from sucrose alone or from sucrose plus 3 other 
sugars. Figures 1 and 2 illustrate the information 
obtained by H P L C  in  th is collaborative study. 
Both chromatograms were obtained by Collab
orator 7 under the conditions listed in  Tables 2 
and 3 w ith  Sugar Smacks run at 2 m L/m in  and 
T rix  at 1.5 m L/m in . These tables demonstrate 
the w ide variety of chromatographic equipment 
and experimental parameters used by collabo
rators in  the H P LC  method.

The T rix  example in  Figure 2 illustrates a 
problem possible w ith  the measurement of the 
glucose peak and the need to adhere to the col-



258 ZYGMUNT: J. ASSOC. OFF. ANAL. CHEM. (VOL. 65, NO. 2, 1982)

F igure 1. H ig h  pressure liq u id  chrom atogram  of 
Sugar Sm acks: F, fructose (1.2%); G, g lu co se  (12.1%);

S, sucrose (44.7%).

umn criteria of the method. Two collaborators 
noted interference w ith the glucose quantitation. 
Besides T rix , both Cap'n Crunch and Alphabits 
have a component that elutes close to glucose. 
Table 4 in  the G column under Cap'n Crunch 
demonstrates the interfering peak since this 
product is known to have a glucose content equal 
to that of fructose. Th is  component may result 
from the cereal manufacturing process; in  past 
years it was eluted m idway between glucose and 
sucrose from the Waters Associates carbohydrate 
analysis column, posing no difficulty. However, 
w ith  recent columns, this component can be 
eluted either just before or just after glucose; 
hence peak measurement has to be done care
fu lly . The method has been amended to specify 
measurement of peak height for components 
w h ich  are near the detection lim it and have an 
adjacent interfering peak.

Collaborators reported no d ifficu lty  in  per
form ing the H P L C  method, but many com

Figure 2. H ig h  pressure liq u id  chrom atogram  o f  
Trix: F, fru ctose (0.3%); G, g lu co se  (2.6%); S, sucrose  

(30.7%); M , m a lto se  (1.6%).

plained about the time and need of the defatting 
procedure. The 6 cereals in the collaborative 
study were found by acid hydro lysis to contain 
1.4-6.0% fat. Since no d ifficulty was experienced 
w ith  the H P L C  method in  the analysis of these 
cereals w ithout the defatting step, the method 
was amended to allow  its omission.

U nfortunate ly , results from several collabo
rators in  this study had to be rejected for failure 
to fo llow  the H P L C  method in  2 critica l areas of 
chromatography: (2) The column criteria, ca
pacity factor and resolution, were not met; and 
(2) calibration of H P L C  system was inadequate,
i.e ., the same sugar standard was used for the 
analysis of all 8 cereal samples, different injection 
volum es of standard and sample were used, and 
standard solutions of single sugars were each 
injected separately.

One collaborator thought the participants 
should have been instructed to dry the cereals 
before w eighing . The cereal samples in the

Table 2. HPLC e q u ip m en t used by co llaborators

Lab. Injector Pump Detector Data (integrating) system

i Rheodyne 7010 Varian 4200 Varian 02- 
1528-02

Perkin-Elmer 
Sigma 1

2 Waters U6K Waters 6000 Waters R400 none
11 Spectra-Physics 8000 (Valeo) SP8000 Waters R401 SP8000
12 Rheodyne 7125 LDC Constametric III Waters R401 HP1000E computer 

and CIS software package
5 Beckman 210 Beckman 110A Waters R400 Hewlett-Packard

3353B
7 Waters WISP710B Waters 6000A Waters R400 Perkin-Elmer 

Sigma 10
8 Rheodyne 7010 Nester-Faust 1200 Waters R401 Varian CDS-111
9 Waters WISP710A Waters 6000A Waters R401 none
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Table 3. HPLC variable p a ram e te rs9 used by co llabo rato rs

Lab.
Sample 
range, g

Alcohol- 
water, mL

Injection,
ml

Rl
attn6

CH3CN
- h2o

Flow,
mL/min

Peak measure
ment6

Column
age

Type 
M or A6

1 4.997-10.337 100 10 2x 80 + 20 2.0 area-E fairly
new

M

2 3.00-7.03 100, 200 40 2x 80 + 20 2.0 area-M new M
11 3.46-7.22 100 20 4x 80 + 20 2.0 area-E new A
12 1.990-8.768 100 20 4x 8 5 + 15 2.0 area-E old M

5 3.50-7.00 100 20 4x 80 + 20 2.0 peak ht-M 
area-E

new M

7 7.00 100 25 4x 80 + 20 1.4-2.0 area-E 
peak ht-M

new M

8 3.31-6.95 100 20 4x 80 + 20 1.4-2.66 area-E fairly
new

M

9 3.50-7.00 100 25 4x 84+  16 2.0 peak ht-M fairly
new

A

9 All laboratories used Sep-Pak Cis cartridges. 
b M = manual, A = automatic, E = electronic, attn = attenuation.

study contained 1.8-3.2% moisture and were 
shipped in  sealed jars. Unless extraordinary 
conditions are encountered in  w h ich  the cereal 
becomes wet, this step w il l  have little  effect on 
the result and w il l  lengthen the procedure con
siderably, especially on occasions when a quick 
analysis is needed.

Three collaborators mentioned d ifficu lty  in  
integration of sm all peak areas of fructose, g lu
cose, and maltose w ith  their computing inte
grators. Tw o solved the problem by m anually 
measuring peak heights.

One collaborator claimed that sugars in  a 
standard prepared in  water yie lded lower peak 
heights than those prepared in  alcohol-water. 
W hen colum n criteria are met, repeated injec
tions of standards prepared in  water and in  a l
cohol-water failed to produce d ifferent peak 
heights in  the Associate Referee's laboratory. It 
is apparent, however, that operation of electronic 
peak measuring systems can be made more d if
ficult when the sample solution of alcohol-water 
yie lds a negative peak after the elution of water 
but the aqueous standard solution has no nega
tive peak. To lessen the chance of error w ith  
chromatographic peak handling systems, the 
method now gives the analyst the option of using 
alcohol-water in  place of water for preparing 
standards.

Two collaborators had opposite views as to the 
value of using an anion exchange resin in  addi
tion to the C i8 packing for sample cleanup. No 
clear, consistent benefit could be seen in  using 
an anion exchange resin for a w ide variety of 
cereals analyzed in  the Associate Referee's lab
oratory. Collaborators did agree on the absence

of lactose in  a ll the samples. A lthough the 
H P L C  method can be used for lactose determ i
nation, the collaborative study was lim ited to 
presweetened children 's cereals.

A  benefit from the collaborative study was the 
concurrence of other laboratories w ith  the A s
sociate Referee's experience that a C is  guard 
colum n can effective ly replace the use of the 
Sep-Pak C i8 cartridge. The restriction on the use 
of the guard column is that the colum n criteria 
should still be met. A  guard column of pellicular 
C i8 packing more easily helps to meet these col
um n criteria than w ould porous m aterial of 
equivalent or larger size for the overall H P L C  
system. A lso , a collaborator's suggestion to re
centrifuge a portion of the extract at 3500 rpm for 
5 m in , i f  extracts are cloudy after the first cen
trifugation, has been incorporated into the 
method.

The Lane-Eynon and H P L C  results of d u p li
cate determinations for the b lind  duplicate 
samples (y ie ld ing 4 replicate analyses for Cap'n 
Crunch and Froot Loops) are presented in  Table
4. The results of duplicate determ inations for 
the other 4 cereals are presented in  Tables 5-8. 
For the Lane-Eynon test, the coefficients of 
variation were 1.3-4.4% compared w ith  2.7-4.0% 
for total sugar by H P LC . O f course, the sucrose 
coefficients of variation, 1.7-4.3%, were close to 
those of the total sugar. The coefficients of 
variation for the m inor sugar constituents were 
reasonable, 5.1-21.5%, except for maltose in  
Sugar C risp , as long as the component exceeded 
1%. This precision is certainly as good as that for 
the H P L C  chocolate method (4). From the col
laborators' chromatograms it was evident that the
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Table 4. Collaborative data9 for Lane-Eynon (LE, as sucrose) and HPLC of sugars (%) in blind duplicate samples
Cap’n Crunch Froot Loops

HPLC HPLC

HPLC LE
Lab. Lab. F G S Total LE F G S Total LE

i 1 ND 1.5 38.7 40.2 42.2 ND ND 46.7 46.7 47.9
0.4 3.2 38.2 41.8 41.5 ND 0.8 43.6 44.4 47.2

i 1 ND ND 39.0 39.0 41.5 ND ND 45.3 45.3 46.6
0.4 1.9 38.8 41.1 40.9 ND ND 46.1 46.1 47.6

2 2 ND 1.2 41.1 42.3 43.8 ND ND 37.66 37.66 46.9
ND 0.9 40.6 41.5 43.7 ND ND 36.46 36.46 46.8

2 2 TR 0.6 40.3 40.9 43.8 ND ND 45.8 45.8 46.9
TR 0.8 40.4 41.2 43.9 ND ND 45.5 45.5 46.6

11 3 0.5 ND 40.5 41.0 43.3 ND ND 45.3 45.3 47.5
0.4 0.9 40.1 41.4 40.7 ND ND 44.9 44.9 47.7

11 3 0.4 0.6 41.5 42.5 43.2 ND ND 45.8 45.8 47.1
0.6 0.4 38.3 39.3 43.9 ND ND 45.1 45.1 48.6

12 4 ND 2.1 40.9 43.0 44.1 ND ND 48.1 48.1 40.96
0.4 2.6 39.5 42.5 45.8 ND 1.56 45.7 47.2 40.36

12 ND 1.4 40.5 41.9 43.9 ND ND 47.9 47.9 47.76
0.4 2.9 39.5 42.8 43.4 ND 1.26 47.4 48.6 48.56

5 5 TR TR 42.2 c 42.2 c 40.9 ND ND 46.0C 46.06 46.3
0.4 1.4 36.0° 37.86 41.2 TR 0.4 39.66 40.06 46.4

5 5 TR TR 39.4 C 39.4° 41.5 ND ND 48.06 48.06 47.4
0.4 1.4 35.2C 37.0 C 41.5 TR 0.4 44.3C 44.7 6 47.3

— 6 42.0 47.4
— 42.7 47.4
— 6 42.3 47.2

41.8 47.9
7 7 0.5 0.5 39.9 40.9 41.5 ND ND 46.0 46.0 45.8

0.5 0.5 38.4 39.4 41.6 ND ND 45.5 45.5 47.0
7 7 0.4 0.4 39.6 40.4 39.9 ND ND 45.3 45.3 46.4

0.5 0.6 39.2 40.3 40.8 ND ND 45.1 45.1 45.5
8 8 0.4 0.8 40.3 41.5 41.2 ND ND 44.7 44.7 47.0

0.5 0.7 39.6 40.8 40.9 ND ND 45.1 45.1 47.0
8 8 ND ND 39.3 39.3 40.7 ND ND 45.0 45.0 46.6

0.5 ND 39.7 40.2 40.3 ND ND 44.6 44.6 46.6
9 9 ND ND 39.8 39.8 41.5 ND ND 46.4 46.4 47.4

ND ND 41.1 41.1 41.6 ND ND 42.8 42.8 47.4
9 9 ND ND 40.9 40.9 40.5 ND ND 45.7 45.7 47.3

ND ND 40.6 40.6 40.5 ND ND 42.6 42.6 47.3
— 10 41.8 47.5

41.3 47.6
— 10 42.8 46.9

42.7 47.4
— 13 37.4 C 43.2 c

34.5C 40.8C
Av. <0.4 0.8 39.9 41.0 42.1 ND ND 45.5 45.6 47.1
CV, % 99.7 108 2.3 2.7 3.3 — — 1.3 3.1 1.3

a Abbreviations: ND = not detectable; TR = trace
b Outlying result excluded by Dixon's test, using sum of values or individual results. 
c Results of outlying laboratory excluded by ranking test.

precision near the detection lim it could be im 
proved by rem oving pulsations and m inor 
baseline fluctuations from the chromatography. 
Better pumps, especially better m aintained 
pumps (e.g., changing check valves), and re
fractive index detectors that are clean and opti
cally aligned for optimum sensitiv ity  w ould 
im prove precision.

As Table 9 shows, the mean values for total

sugar by the H P LC  method are w ith in  97% of the 
average values of the Lane-Eynon method w ith  
the exception of Sugar Crisp . Statistica lly , the 
means of the 2  methods were not sign ifican tly  
d ifferent at the 99% level for T r ix , but were sig
nificant for the remaining cereals. These results 
are not surprising because the 2  methods do not 
measure the same components in  the same way. 
W ith the H P L C  method, the nearly ideal case of
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Table 5. Collaborative data3 tor Lane-Eynon (LE, as sucrose) and HPLC of sugars (%) In Super Sugar Crisp
HPLC

HPLC LE
Lab. Lab. F G S M Total LE

1 1 1.7 3.5 38.5 ND 43.7 50.7
1.6 4.3b 36.2 1.8 43.9 50.5

2 2 0.7  b 4.7" 39.9 2.4 47.7 52.4
1.2 5 .2 b 40.3 1.7 48.4 51.8

11 3 1.5 3.2 38.4 4.0 47.1 50.7
1.7 3.5 39.3 1.2 45.7 50.7

12 4 1.5 3.5 39.2 2.5 46.7 39.76
1.5 3.6 38.5 2.0 45.6 38.76

5 5 1.5 2.8 37.2° 1.7 43.2C 48.8
1.5 3.2 34.7C 1.3 40.7C 49.4

— 6 51.9
51.6

7 7 1.5 3.5 38.3 1.5 44.8 49.7
1.4 3.3 37.3 1.5 43.5 49.1

8 8 1.2 4.56 37.6 4.9 48.2 49.6
1.3 3.0 38.3 3.2 45.8 49.1

9 9 1.6 3.7 39.4 ND 44.7 50.2
1.6 3.3 39.0 ND 43.9 49.8

— 10 50.4
51.4

— 13 43.7C
Av. 1.5 3.3 38.6 1.9 45.7 50.4
cv, % 10.7 7.9 2.8 74.6 3.8 2.2

3~c See footnotes, Table 4.

Table 6. C ollaborative d a ta 3 fo r Lane-Eynon (LE, as sucrose) and HPLC of su g ars (%) in Trix

HPLC

HPLC LE
Lab. Lab. F G S M Total LE

1 i ND 2.2 31.4 1.3 34.9 35.8
ND 2.0 29.0 1.8 32.8 35.4

2 2 1.2« 3.0 33.1 1.8 37.9 36.6
1.5d 2.6 32.8 2.0 37.4 36.5

11 3 ND 1.7 30.6 1.0 33.3 36.7
0.2 2.7 29.9 1.7 34.5 37.2

12 4 ND 3.86 31.7 ND6 35.5 38.9
ND 4.36 29.6 2.0 35.9 38.8

5 5 TR 2.2 28.6C TR6 30.8C 34.9
0.4 3.5 28.8C 1.4 34.16 34.8

6 36.4
37.0

7 7 0.3 2.6 29.5 1.4 33.8 34.3
0.3 2.6 29.3 1.3 33.5 32.8

8 8 ND 3.0 30.0 1.2 34.2 35.4
ND 2.3 30.6 1.4 34.3 35.3

9 9 ND 2.3 31.2 ND6 33.5 34.4
ND 3.6 31.4 ND6 35.0 34.4

__ 10 34.0
35.8

__ 13 31.26
Av. <0.3 2.6 30.7 1.5 34.6 35.8
CV, % — 20.7 4.2 21.5 3.5 4.4

a~c See footnotes, Table 4.
d Measured baseline noise; omitted from total sugar value.



262 ZYGMUNT: J. ASSOC. OFF. ANAL. CHEM. (VOL. 65, NO. 2, 1982)

Table 7. C ollaborative d a ta 9 fo r Lane-Eynon (LE, as sucrose) and  HPLC of su g a rs  (%) in A lphabits

HPLC
Lab.

LE
Lab.

HPLC

LEF G S M Total

1 i ND ND 41.2 ND 41.2 42.3
ND 0.9 39.4 ND 40.3 42.6

2 2 TR 0.3 40.9 ND 41.2 42.5
TR 1.0 38.9 ND 39.9 42.7

11 3 0.6 0.6 41.9" ND 43.1 42.8
0.3 0.5 41.60 ND 42.4 43.2

12 4 ND 1.2 40.6 ND 41.8 43.4
ND 2.5b 40.0 ND 42.5 43.2

5 5 ND TR 39.2C ND 39.2" 42.0
0.2 0.9 39.8C ND 40.9 c 42.1

— 6 42.0
43.8

7 7 0.3 0.6 40.8 TR 41.7 41.9
0.3 0.6 39.6 TR 40.5 42.0

8 8 ND 1.0 39.7 ND 40.7 41.5
ND 1.3 39.8 0 . 3 0 41.4 41.4

9 9 ND ND 40.9 ND 40.9 42.5
ND ND 39.8 ND 39.8 42.5

— 10 42.6
42.9

— 13 34.50
Av. <0.3 0.6 40.1 ND 41.2 42.5
CV, % — 77.2 1.7 — 2.4 1.5

a~c See footnotes, Table 4.

Table 8. Collaborative d a ta 9 fo r Lane-Eynon (LE, as sucrose) and HPLC of su g ars (%) In Sugar Sm acks

HPLC
Lab.

LE
Lab.

HPLC

LEF G S M Total

1 1 1.0 12.8 48.1 ND 61.9 60.8
1.2 11.9 42.6 ND 55.7 59.6

2 2 1.2 11.6 46.3 0.7 d 59.1 61.1
1.1 13.6 46.9 0.6 d 61.6 61.0

11 3 1.8" 11.9 44.5 ND 58.2 61.2
1.3 12.2 43.7 ND 57.2 59.6

12 4 1.1 12.4 46.3 ND 59.8 53.5"
1.1 11.7 45.6 ND 58.4 53.5"

5 5 1.1 11.1 41.3 C ND 53.5o 59.2
1.1 11.8 42.5o ND 55.4o 59.1

— 6 62.7
62.3

7 7 1.3 12.2 43.3 ND 56.8 59.4
1.3 12.2 43.5 ND 57.0 60.3

8 8 1.2 13.2 44.8 ND 59.2 58.0
1.3 12.1 45.7 ND 59.1 57.6

9 9 ND6 11.7 43.0 ND 54.7 60.0
1.3 11.8 41.3 ND 54.4 59.8

— 10 61.6
60.9

13 47.0"
Av. 1.2 12.1 44.7 ND 58.1 60.2
CV, % 8.8 5.1 4.3 — 4.0 2.3

3~c See footnotes. Table 4.
d Measured baseline noise; omitted from total sugar values.
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Table 9 . C om parison  of Lane-Eynon average values and 
HPLC average values

Cereal
LE as

sucrose,%
HPLC 

total, % HPLC/LE

Alphabits 42.5 41.2 0.969
Cap’n Crunch 42.1 41.0 0.974
Froot Loops 47.1 45.6 0.968
Sugar Smacks 60.2 58.1 0.965
Super Sugar Crisp 50.4 45.7 0.907
Trix 35.8 34.6 0.966

ind iv idua l sugars being measured one at a time 
is achieved. W ith the copper reduction method, 
the water-soluble material of the sample is used 
to titrate Feh ling 's solution (Soxhlet reagent). 
M oreover, the calibration of the Lane-Eynon 
method is done w ith  one sugar type, whereas in  
the H P L C  method, calibration is performed es
sentially w ith  a replica of the sugars in  the sam
ple. Thus it is reasonable to conclude that the 
collaborative study showed good agreement 
between the 2 methods. In  addition, the average 
H P L C  total sugar of 41.0% for Cap'n Crunch  ce
real agreed w e ll w ith  the know n formulation of 
41.1% total sugar.

The statistical evaluation was performed fo l
low ing the A O A C  statistical manual (5) and the 
advice of the Committee D  statistician. A  one
way analysis of variance as summarized in Tables 
10 and 11 was used to compare the average values 
for each cereal product. Laboratory 13 for 
Lane-Eynon results and Laboratory 5 for H P L C  
of sucrose and total sugars were determ ined to 
be outlying laboratories w ith  consistently low 
results by the ranking test. In  light of the sig

n ificant rank totals, Laboratory 5's use of A X / 
Corasil in  the guard column is suspect. Labo
ratory 13 provided only single determ inations 
for the Lane-Eynon method. The D ixon  test 
using the sum of results was used to exclude (a) 
the Lane-Eynon results of Laboratory 4 for Froot 
Loops, Sugar Crisp , and Sugar Smacks; (b) the 
sucrose H P L C  result of Laboratory 11 for A l- 
phabits; (c) the glucose H P L C  result of Labora
tory 2 for Sugar Crisp  and of Laboratory 12 for 
T rix . For ind iv idua l results, the D ixon test was 
used to reject (a) the zero maltose value of Labo
ratories 5 ,9 , and 12 for T r ix ; (b) the 2 low  values 
of Laboratory 12 for sucrose and total sugar for 
Froot Loops; (c) the high glucose value of Labo
ratory 12 for Froot Loops, of Laboratory 1 for 
Sugar Crisp , and of Laboratory 12 for Alphabits; 
(d) the low  fructose value of Laboratory 2 for 
Sugar Crisp and the high and low  fructose value 
of Laboratories 11 and 9, respectively, for Sugar 
Smacks.

For the A O A C  Lane-Eynon method, there 
were significant differences between laboratories 
at the 99% level for Cap'n C runch , Froot Loops, 
Sugar Crisp, Sugar Smacks, and Trix . A t the 95% 
leve l, there was a significant difference also for 
Alphabits. The H P LC  method fared better. For 
total sugar there was no significant difference 
between laboratories in  the analysis of Alphabits 
and Sugar Smacks, but at the 95% level 3 of the 4 
remaining products showed differences between 
laboratories. A lso  there was a significant d if
ference for the fructose determ ination in  Sugar 
Crisp. However, the sucrose and glucose results 
for A lphabits, Sugar C risp , Sugar Smacks, and 
T rix , the maltose results for Sugar Crisp and Trix ,

Table 10. S ta tistical analysis of co llaborative  d a ta  fo r blind dup lica te  sam ples

Statistic

Cap’n Crunch Froot Loops

F G S Total S Total

Lane-Eynon

Mean 42.1 47.1
Reproducibility 1.4 0.6

CV, % 3.3 1.3
Repeatability 0.7 0.4

CV, % 1.7 0.9

HPLC

Mean <0.4 “ 0.8” 39.9 41.0 45.5 45.6
Reproducibility 0.2 0.9 0.9 1.1 1.3 1.4

CV, % 99.7 108.1 2.3 2.7 2.9 3.1
Repeatability 0.2 0.6 0.7 0.9 1.1 0.9

CV, % 71.1 74.4 1.8 2.1 2.4 2.1
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and the fructose results for Sugar Smacks showed 
no significant difference between laboratories.

Recom m endation
The Associate Referee recommends that this 

method be adopted officia l first action.
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F E E D S

C e r a m i c  F i b e r  f o r  R e p l a c e m e n t  o f  A s b e s t o s  a s  F i l t e r  A i d  i n  C r u d e  
F i b e r  D e t e r m i n a t i o n :  C o l l a b o r a t i v e  S t u d y

DAVID O. HOLST
University of Missouri, Food Science and Nutrition, Columbia, MO 65211
Collaborators: C. J. Cashman; J. DeCann; L. Komenda; S. Lewis; J. J. Psotka;
J. R. Rigler; D. M. Salah; R. L. Smallidge; G. Tinsley; R. Vick
A co m m ercia lly  a v a ila b le  ceram ic fib er  has b een  
tested  co lla b o ra tiv e ly  fo r  rep lacem en t o f a sb esto s  as 
a fi lte r  a id . E leven  lab oratories p articip a ted , u sin g  
10 sam p les  w ith  crude fib er  co n ten t from  1 to  40%, 
o n e  sa m p le  h ig h  in  starch , and 2  sam p les  h ig h  in  
p ro te in . T h e fo llo w in g  data w ere o bta ined  fo r  as
b esto s  and th e p rop osed  ceram ic fib er , resp ectiv e ly , 
in  A O A C  m eth od  7.061-7 .065: sa =  0.52 and 0.62; s r 
= 0.22 and 0.28; Sb =  0.47 and 0.55; average range b e
tw e en  in d ep e n d e n t a n a ly ses  =  0.18 and 0.24% crude  
fiber; and  average m axim u m  spread  a m on g  labora
tories =  1.65 and 2.42% crude fiber. T he b la n k  value  
fo r  ceram ic fib e r  varied  co n sid era b ly  am on g  la b o 
ratories, n ec essita tin g  m ore p recise con tro l o ver  size  
or w e ig h t o f ceram ic filte r  pad. A ceram ic filter  pad  
or m aterial o f 1.5-2.0 g  dry w eig h t w ill g iv e  a uniform  
b la n k  o f ap p rox im a te ly  2 m g. C eram ic fib e r  is  s u it
a b le  fo r  rep la cin g  asb esto s  and is  n o t k n o w n  to  be  
carcinogenic. R eplacem ent o f asbestos in  7.061-7.065  
w ith  ceram ic fib e r  has b een  adop ted  o ff ic ia l first 
a ction .

The offic ia l fina l action A O A C  method 7.061- 
7.065 (1) specifies the use of asbestos, a carcino
genic (2, 3) material that is no longer available 
com m ercially in  the United States. M any sub
stances have been tried as a filter aid; the ceramic 
fiber reported here, i f  the blank is controlled, is 
a satisfactory replacement for asbestos. No at
tempt was made at reclaim ing the used ceramic 
fiber.

C o llaborative  Study
Ten samples—meat and bone meal, soybean 

meal 48% solvent-extracted, soft w hite  wheat, 
hard red wheat, alfalfa meal, 2 corn brans, an oat 
fraction, soy fiber, and nutrisoy fiber—were sent

Contribution from the Missouri Agricultural Experiment Station. Journal Series Number 8943. Approved by the Director.Received August 28,1981. Accepted October 26,1981.This report o f the Associate Referee was presented at the 95th Annual Meeting of the AOAC, Oct. 19-22,1981, at Washington, DC.The report of the Associate Referee was approved by the General Referee and Committee A and was adopted by the Association. See J. Assoc. Off .  A nal. Chcm. (1982), this issue.

to 13 laboratories for analysis. Results were re
ceived from 11 laboratories who determined 
crude fiber by substituting ceramic fiber for as
bestos fiber in  method 7.061-7.065. In  addition, 
5 laboratories performed the analyses by method 
7.061-7.065, using asbestos, and 5 laboratories 
reported results for the asbestos-free method 
(7.066-7.068).

Crude F iber
Revise 7.062(c) to read:
(c) P r e p a re d  c e ra m ic  f ib e r .— Place 60 g ceramic 

fiber (Cat. No. 1740M, Lab Safety Supply Co., PO 
Box 1368, Janesville , W I 53545) in  blender, add 
800 m L H 2O, and blend 1 m in at low  speed.

Det. b lank by treating ca 2 g (d ry w t) of prepd 
ceramic fiber w ith  acid and a lka li as in  detn. 
Correct crude fiber results for any b lank, w h ich  
should be negligible (ca 2  mg).

Revise 7.065 as fo llow s: Replace "A dd  ca 1 g 
prepd asbestos . .  ." w ith  "Add ca 1.5-2.0 g dry w t 
prepd ceramic f ib e r ..

Resu lts and D iscussion
Table 1 gives the data for a ll samples by each 

method. The fo llow ing statistical treatment of 
the data was made to determ ine how w e ll the 
ceramic fiber filte r aid agreed w ith  the officia l 
A O A C  (asbestos) method in  the collaborating 
laboratories.

The paired sample design of Youden and 
Steiner (4) was used to show the relationship of 
random and systematic errors. Figure 1 repre
sents plots of the independent values for paired 
Samples 3 and 6 (A A C C  soft w hite  wheat and 
hard red wheat) for each of the collaborators. In  
these plots, an arb itrary circle w ith  a radius of 
approximately 4% of the crude fiber content was 
draw n, centered at the orig in . A n y  point that 
fe ll w ith in  the respective circle indicated that the 
2 paired assays were w ith in  ±4% of the relative 
value for crude fiber. The closer the points are 
clustered around the orig in , the more accurate

0004-5756/82/6502-0265-05$01.00© Association of Official Analytical Chemists, Inc.
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Table 1. Collaborative results for determination of crude fiber (%)a
Sample

Lab. 1 2 3 b 4 5 6 b 7 8 9 10

AOAC 7 .061-7 .065  with Asbestos

1 2.40 4.10 9.63 27.13 14.94 10.19 20.32 1.39 12.10 39.19
2.43 4.12 9.75 27.12 15.01 10.14 20.17 1.28 12.16 39.03

2 2.12 4.12 9.72 27.39 14.74 10.13 19.46 1.09 11.69 38.19
2.20 3.98 9.68 27.29 14.63 9.91 19.43 1.07 12.02 37.53

3 2.27 4.11 9.60 27.92 14.78 10.05 20.00 1.18 12.51 39.56
2.18 4.05 9.63 28.03 14.79 10.00 20.05 1.15 12.58 39.63

7 2.05 3.73 10.66 28.82 15.83 11.02 21.14 1.19 13.31 41.78
2.12 4.54 9.99 29.24 15.80 10.40 20.74 1.07 13.13 42.91

9 2.69 4.27 10.06 27.55 14.61 10.01 19.79 1.04 12.10 38.71
2.72 4.44 9.20 27.44 14.63 10.03 19.60 1.03 11.80 38.59

AOAC 7.061--7.064 with Ceramic Fiber

1 2.21 4.08 9.85 28.25 15.53 10.88 20.37 1.20 12.12 39.93
2.20 3.93 10.04 28.34 15.48 10.91 20.41 1.20 12.17 40.03

2 1.81 4.04 9.86 27.88 15.23 11.00 19.68 1.32 11.91 38.87
2.02 4.19 10.24 27.93 15.02 11.16 19.84 1.32 11.94 39.06

3 2.01 4.33 9.88 26.78 14.72 10.66 19.78 1.18 12.07 38.75
1.93 4.31 9.82 26.62 14.76 10.73 20.04 1.13 12.05 39.12

4 2.18 3.63 9.02 — 14.79 10.35 19.43 1.15 11.46 38.31
1.86 4.05 10.00 26.64 14.65 10.50 19.82 1.07 11.39 38.19

5 1.95 4.03 9.69 26.06 14.69 10.62 19.53 1.00 12.45 39.07
2.05 4.25 9.32 26.07 15.26 10.40 19.56 1.03 12.38 39.65

6 1.60 3.88 9.22 26.10 15.25 10.28 19.30 1.11 — 36.50
1.45 3.62 8.97 26.24 14.63 10.98 20.41 1.03 10.93 37.03

7 1.85 3.80 10.35 30.86 15.09 11.70 20.50 0.79 13.04 42.29
2.04 3.87 10.44 29.90 15.69 11.68 21.37 0.94 13.45 41.69

8 2.29 4.14 10.20 27.28 15.44 11.17 20.66 1.30 14.58 —
2.42 4.30 10.42 28.69 16.03 11.07 20.15 1.35 14.25 —

9 2.56 4.37 9.55 26.38 14.34 10.66 19.96 1.29 12.79 39.39
2.41 4.31 9.50 26.48 14.20 10.53 20.10 1.36 12.74 39.66

10 2.25 3.28 10.05 28.11 15.15 11.89 20.10 1.10 12.36 38.28
2.33 3.69 10.32 28.25 15.15 10.07 19.85 — 11.93 39.28

11 2.55 4.39 10.34 29.60 14.94 11.42 20.83 1.14 12.20 —
2.31 4.20 10.02 29.25 14.79 11.23 20.71 1.11 12.05 —

AOAC 7.066-7 .068  Asbestos-Free

3 1.71 3.48 9.67 26.81 13.78 9.82 18.44 1.20 _ 36.71
1.60 3.56 9.55 26.83 13.78 9.93 18.47 1.12 — 35.79

5 1.82 3.87 9.40 26.20 11.94 8.84 18.52 0.94 — 36.24
1.90 3.86 9.44 — 10.78 9.49 — 1.09 — 37.52

6 1.38 3.17 8.45 26.05 — 9.58 17.81 1.14 — 34.73
1.90 3.47 8.26 24.06 11.89 8.99 16.52 0.98 — —

8 2.17 2.95 10.01 25.81 14.50 9.53 17.92 1.29 — 35.42
2.09 3.27 9.00 — 13.36 10.78 19.01 1.20 — 35.04

11 2.03 3.68 10.29 26.64 14.26 10.92 18.56 1.10 12.17 37.31
2.09 3.60 10.48 26.80 14.36 10.20 18.48 1.10 12.13 38.22

3 All fiber values on dry matter basis. 
b Paired samples (AACC Wheat Brands).

and precise are the results. I f  the pattern made 
by the points tends to lie  on the 45° line , a sys
tematic error is indicated. I f  each of the 4 
quadrants contain about the same number of 
points, then the scatter of points represents a 
random distribution.

The divergent lines in  the scatter chart (Figure
2) represent ±4% of the crude fiber value drawn 
on either side of the 45° line , and show that the 
points lie  w ith in  the divergent lines.

The mean and standard deviation for each 
sample for each method is g iven in  Table 2.
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8 9  10 11 8 9 10 11
% Fiber - Sample No. 3

F igure 1. P lo ts  o f d eterm in a tio n s  o f % crude fib e r  in  paired sam p les  N os. 3 and 6  by  3 m ethods: A , AO A C  
7.061 (5 labs); B, p rop osed  m eth od  (11 labs); C, A O A C  7.066 (5 labs).

Table 2. C om parison of d a ta  (% c ru d e  fiber) fo r 3 m ethods fo r AOAC 7.061 , p -oposed, and AOAC 7.066

Sample

Mean3 Std dev.

7 .0 6 1 -
7 .065 Proposed

7 .0 6 6 -
7 .068

7 .0 6 1 -
7 .065 Proposed

7 .0 6 6 -
7 .068

1 2.32 2.10 1.89 0.24 0.29 0.25
2 4.15 4.03 3.59 0.23 0.29 0.43
3 9.79 9.87 9.56 0.38 0.45 0.78
4 27.79 27.70 26.25 0.72 1.41 0.92
5 14.98 15.04 13.34 0.46 0.44 1.35
6 10.19 10.90 9 91 0.32 0.48 0.72
7 20.07 20.11 18.38 0.55 0.51 0.89
8 1.15 1.15 1.16 0.12 0.15 0 17
9 12.34 12.39 12.02 0.54 0.87 0.23

10 39.51 39.06 36.58 1.64 1.35 1.38

Mean 14.23 14.24 13.27
Pooled std dev. 0.52 0.62 0.71
Rel. std dev., % 3.65 4.35 5.35

3 For 7.061 and 7.066 , each value is average of 10 determinations. For proposed method, each value is average of 22 
determinations.

Table 3. P recision  of in tra labo ra to ry  analyses (% crude  
fiber)

Lab.
7 .0 6 1 -
7 .065

Average range3

7 .0 6 6 -
Proposed 7.068

1 0.078 0.070 _
2 0.173 0.156 —
3 0.057 0.113 0.190
4 — 0.214 —
5 — 0.220 0.368
6 — 0.392 0.506
7 0.404 0.396 —
8 — 0.414 ' 0.535
9 0.183 0.116 —

10 — 0.322 —
11 — 0.230 0.230
Av. 0.179 0.240 0.366

3 Each value is average of range between independent 
analyses for 10 samples.

Table 3 indicates the repeatability of indepen
dent analyses w ith in  a laboratory, show ing an 
average range for each laboratory, and an aver
age range for each method. Table 4 shows the 
reproducibility, or the maximum spread, among 
laboratories for each sample and shows the av
erage spread for each method. Table 5 is a sta
tistical comparison of the data for a ll methods. 
The sr, or precision standard deviation, is calcu
lated by the formula sr = V 2 d2/ 2N , where d 2 is 
the square of the difference between indepen
dent analyses (4). Sb (b =  bias), or standard de
viation of the systematic error, is calculated by 
the form ula s i  = — s i  (4). Data for the A O A C
asbestos-free method, 7.066-7.068, were inade
quate for comparison, but the ceramic fiber was 
comparable to the asbestos fiber. So far as is 
know n , the ceramic fiber is not carcinogenic.
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F igure 2. Scatter chart o f crude fib er  d eterm in ation s by A O A C  7.061 and by the p rop osed  m eth od .

Recom m endation
On the basis of the collaborative results, it is 

concluded that the accuracy and precision of 
method 7.061-7.065 are equivalent w ith  ceramic 
fiber or asbestos filter aid. The Associate Referee 
recommends that ceramic fiber be adopted o ffi
cial first action for the determ ination of crude 
fiber in  feeds.
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Table 4. P recision of in te rlab o ra to ry  analyses (% c ru d e  fiber)

Sample

7.061-7 .065 Proposed method 7.066-7 .068

High Low
Max.

spread3 High Low
Max.

spread3 High Low
Max.

spread3

1 2.72 2.05 0.67 2.56 1.45 m i 2.17 1.38 0.79
2 4.54 3.73 0.81 4.39 3.28 l u 4.58 2.95 1.63
3 10.66 9.20 1.46 10.44 8.97 1.47 10.64 8.26 2.38
4 29.24 27.12 2.12 30.86 26.06 4.80 27.07 24.06 3.01
5 15.83 14.61 1.22 16.03 14.20 1.83 14.79 10.78 4.01
6 11.02 9.91 1.11 11.89 10.07 1.82 10.92 8.84 2.08
7 21.14 19.43 1.71 21.37 19.30 2.07 20.02 16.52 3.50
8 1.39 1.03 0.36 1.36 0.79 0.57 1.56 0.94 0.62
9 13.31 11.69 1.62 14.58 10.93 3.65 12.17 11.75 0.42

10 42.91 37.53 5.38 42.29 36.50 5.79 38.86 34.73 4.13
Method av. 1.646 2.422 2.257

a For 7.061 and 7.066, each value is spread between extremes of 10 determinations; for proposed method each value is 
spread between 22 determinations.
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Table 5. S ta tistica l com parison  of 3 m ethods for 
d e te rm in a tio n  of c ru d e  fiber (%)

Statistic
7 .0 6 1 -
7 .065

Proposed
method

7 .0 6 6 -
7 .068

Mean 14.23 14.24 13.27
Av. range 0.18 0.24 0.37
Av. max. spread 1.65 2.42 2.26
Pooled std dev. 0.52 0.62 0.71
Sr 0.22 0.28 0.45
Sb 0.47 0.55 0.55
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E X T R A N E O U S  M A T E R I A L S

Screening Procedure for Uric Acid as Indicator of Infestation in Spices
SUSAN M. BROWN, SUSAN ABBOTT, an d  PHILIP A. GUARINO
M c C o r m i c k  &  C o . ,  I n c . ,  C o r p o r a te  A n a l y t i c a l  S e r v i c e s ,  1 1 1 0 4  M c C o r m i c k  R d ,  H u n t  V a l l e y ,  
M D  2 1 0 3 1

U ric acid le v e ls  in se lected  sp ice  products w ere d e
term ined  b y  u sin g  a g lu co se  ana lyzer, m o d ifie d  and  
ca librated  fo r  uric acid. In th e m eth od , uricase is  
used  to d ecom p o se th e  uric acid; the reaction  is  
m onitored  w ith  an o x y g e n -sen sitiv e  electrod e. Uric 
acid le v e ls  correlated w ith  in festa tio n  as d eterm ined  
b y  A O A C  m eth od s.

Spices, like  other stored agricultural products, 
are subject to infestation. To assure high quality, 
it is necessary to monitor insect levels and pro
vide adequate cleaning of the material when 
required. The currently accepted procedures for 
the determ ination of the sanitary quality are 
flotation procedures, as specified by A O A C  (1). 
The flotation procedures are time consuming 
and the reports are influenced by the preparation 
and handling of the material unrelated to infes
tation. The need for more rapid and objective 
m onitoring procedures becomes more evident 
as cleaning technology is improved and less 
analysis time is allowable w ith  the system.

Uric acid, an end product of the nitrogen cycle 
of some insects, has been advocated as a good 
criterion for the chemical determ ination of in 
festation. Studies have shown a close correlation 
between the uric acid content of flour and in 
festation as evidenced by insect fragment counts
(2 ).

Investigation of colorim etric, stain ing, and 
extraction procedures for determ ination of uric 
acid have offered little promise for spices because 
of interferences from the sample m atrix (3). 
Converse ly, enzymatic techniques have shown 
a m inim um  of interferences (4, 5).

The glucose analyzer, modified according to 
the manufacturer's specifications for the deter
m ination of uric acid (6 ), offers a rapid and in 
expensive means of m onitoring uric acid levels 
in  an aqueous system. Quantitation is based on 
the rate of oxygen up-take in  the enzymatic 
breakdown of uric acid as shown in  the fo l
low ing equation:

Received May 14, 1981. Accepted November 16, 1981.

U ric  Acid + H 20  + 0 2
Uricase
------ >  A llanto in  + C 0 2 + H 20 2

The fo llow ing investigation deals w ith  the 
preparation of samples and the results obtained 
using the analyzer in determ ining the uric acid 
content of selected spice samples, and the com
parison of these results w ith  insect fragment 
counts, as reported by specified A O A C  proce
dures (1). The addition of known quantities of 
live  insects to the products and the resulting uric 
acid levels was also investigated.

M E T H O D

A p p a ra tu s an d  R ea g en ts

(a) G lu co se  a n a ly z e r .—(Beckman Instruments, 
Inc ., 2500 Harbor B lvd , Fu llerton, C A  92634). 
M odified for uric acid determination (6 ).(b) S to c k  u r ic  a c id  s o lu t io n .—  50 mg uric acid (J.
T . Baker Chem ical Co., Ph illipsburg , N J, No. 
X-347-5)/mL. Add 60 mg L i2CO.s to 50 m L water 
in  100 m L volum etric flask. Warm flask 1 h at 
32°C. Add 50 mg uric acid. Rewarm flask until 
a ll uric acid is in  solution. Cool flask to room 
temperature. D ilute to volum e w ith  water and 
refrigerate. Prepared solution is stable 1 
week.

(c) W o r k in g  uric  a c id  s o lu t io n .— D ilute 10 m L 
stock solution to 100 m L w ith  borate buffer so
lution.

(d) B orate  b u ffe r  so lu tio n .— 0.1M sodium borate, 
pH  8 .3-8.5 (F isher Scientific Co., Fa ir Law n , NJ, 
No. S-248).

(e) U rica se  r e a g e n t.— Beckman Instrum ents, 
Inc ., No. 671340.

P ro ced u re

Weigh sample into 1 L blender jar (40.00 g 
anise seed; 10.00 g ch illie s ; 30.00 g cumin seed;
40.00 g black pepper). Add 200 m L borate buffer 
solution. Blend 5 m in at medium speed. 
Transfer liquid to centrifuge tube and centrifuge 
30 min at 2000 rpm. F ilter centrifugate through

0004-5756/82/6502-0270-03Î01.00© Association of Official Analytical Chemists, Inc.
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Figure 1. C orrelation  o f uric acid  le v e l w ith  k n ow n  
am ou n ts  o f  added in sects.

Whatman No. 1 paper. Adjust pH  to 8.4 ± 0.1, 
noting dilution factors. Warm filtrate 15 m in at 
32°C . Aerate sample by m ixing vigorously on 
vortex m ixer 30 s. Re-incubate 30 s. Pipet 50 pL 
into analyzer previously calibrated according to 
manufacturer's instructions, using w orking uric 
acid standard solution.

Resu lts and D iscussion
The objective of this study was to formulate a 

method w h ich  w ould provide a rapid determ i
nation of uric acid in  spice products that could be 
correlated w ith  infestation.

T r ib o liu m  c o n fu s u m  were added to product at 
various levels and allowed to reside 20  days at 
room temperature in  tins before analysis. The 
number of insects residing in a given quantity of 
product exhibited a linear correlation w ith  the 
uric acid leve l (Figure 1).

These find ings w h ich  are related to whole 
insects are of greater significance than those 
find ings related to insect fragment counts com
m only used to evaluate the sanitary condition of 
a spice product. A n y  physical m anipulation of 
a sample can reduce a fragment to several smaller 
ones. C leaning and grind ing of products can 
sign ifican tly  increase the total number of frag
ments, independent of any additional infesta
tion.

Current specifications are based on the num 
ber of fragments w ith  no consideration as to their 
size. Therefore, a 10 mm fragment is considered 
as a single fragment prior to grinding and after 
processing may result in several smaller particles, 
each of w h ich  are regarded as separate entities.

Because grinding would tend to falsely elevate 
the number of insect fragments, on ly whole 
spices were used, thereby y ie ld ing  a better in 

• 1.0-

F igure 2. C orrelation  o f uric arid  le v e l w ith  in sec t  
fragm ent le v e ls  ob tained  b y  A O  AC flo ta tio n  m eth od  

fo r  b lack  pepper.

dication of actual infestation. Correlations were 
done on ind iv idua l spice items because specific 
products are subject to infestation by d ifferent 
insects, thereby affecting the total amount of uric 
acid observed. Th is was particu larly significant 
for black pepper (Figure 2).

Results obtained correlating uric acid levels 
w ith  insect fragment counts in  cum in seed are 
shown in  Figure 3 (R  =  0.92); s im ilar corre
lations were obtained for black pepper, anise 
seed, and ch illies . These find ings indicate a 
linear relationship between uric acid levels and 
insect fragment counts obtained by using AO  A C  
procedures and that this correlation is obtainable 
by using the outlined methodology.

The nature of insect fragment counts causes 
concern; however, this is the currently accepted 
means of evaluating products to determine the 
sanitary quality of the item. The intent of cor
relating uric acid values w ith  A O A C  flotation 
results is to document the trend w h ich  exists 
between the two. A  direct one-to-one correla-

F igure 3. C orrelation  o f uric acid  le v e l w ith  in sect  
fr a g m en t le v e ls  o b ta in e d  b y  A O A C  f lo ta t io n  

m eth od  fo r  cu m in  seed .
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tion was never anticipated. Plotting the results 
as a log-log relationship gives a clearer indication 
of the trend than does the linear plot, because of 
range of results.

Recovery studies w ith  the outlined method
ology yie ld  less than 100% recovery, 54-60%) de
pending on the product. The decreased mag
nitude of recovery was expected, based on results 
reported in the literature (5). Total recovery can 
be achieved by extracting the products at a 
higher pH value and adjusting to the buffer 
range. Th is is time consuming, requires careful 
monitoring of dilution factors, and is outside the 
objective of this method.

Sample size is of concern. The hygroscopic 
nature of some spices does not a llow  a constant 
sample size. The suggested sample sizes were 
workable for the stated products.

The method is sensitive to abrupt changes in 
pH , alcohol contamination, and deactivation of 
the system by cyanide ions. Cyanide becomes 
a factor if  the sample is heated excessively, which 
results in  a breakdown of the uric acid w ith  cy
anide as an end product.

Th is  method is judged to be a good w orking 
method for the rapid screening of spices for in 
festation. The instrum ent is linear over the 
range of 0-10 mg per 100 m L. L inearity  shifts 
only 10%; w hen range is extended to 20  mg per

100 m L. Th is allows detection of uric acid in 
such products as cumin seed over the range of 1.0 
to 350 /2g/g w ith  no additional calibration.

Additional study of infestation by such insects 
as L asioderm a  serricorne  and in  such spice products 
as celery seed and herbs is required before 
adoption of the outlined method as an indus
try-wide screening method.
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T E C H N IC A L  C O M M U N I C A T I O N S

Safe Storage Vessel for Small Quantities of Diazomethane
CHARLIE J. BARNES, JAMES T. JONES,* 1 and JEAN E. MATUSIK
Food and Drug Administration, Division of Chemistry and Physics, Washington, DC 20204
Two relatively safe, inexpensive, and easily fabri
cated vessels for the storage of small quantities of 
ethereal diazomethane are described.
Solutions of diazom ethane (bp —23°C) in  diethyl 
ether (bp 34°C) are re latively volatile . D iazo
m ethane is h igh ly  toxic, a pow erful irritant, and  
a k n ow n  carcinogen in  laboratory anim als. Its 
contact w ith  ground glass surfaces, sharp glass 
edges, heat, or m etals can produce explosions.

Our animal drug residue laboratory frequently  
uses d iazom ethane in  d ieth y l ether for the 
m ethylation  o f m icrogram  quantities o f su lfon 
am ide drugs or other com pounds o f interest. 
T ypically, w e  prepare a solu tion  o f approxi
m ately 3 g diazom ethane in  200 mL diethyl ether, 
using the D iazald kit and Diazald reagent. Be
cause of its toxicity and volatility, w e  have g iven  
considerable though t to the safe storage o f this 
ethereal so lu tion  o f d iazom ethane. For our 
needs, w e  assem bled the vessel show n in  Figure 
1 from materials com m only found in  the ch em 
ical laboratory. From this in itia l m odel, our 
m achine shop fabricated another version o f this 
vessel, w h ich  is sh ow n  in  Figure 2.

E xperim ental
A p p a r a tu s

(a) Vessel assem bled from  laboratory m ateri
als.— Show n in Figure 1. The parts o f the vessel 
are (A) spring, m ade from  0.3 m m  od wire; coil 
d im en sion s, 9 cm lon g  X 0.5 cm od; (B) plastic  
screw  cap (Cat. N o. 14-930-15J, Fisher Scientific  
Co., Pittsburgh, PA 15219) that fits a 25 m m  od  
culture tube and is n otch ed  to accept spring (A);
(C) a lum inu m  seal (uncrim ped) and (D) T eflon- 
clad septum  (both under Cat. No. 224223, 
W heaton Scientific , M illv ille , NJ 08332); (E) 50 
mL serum  bottle (Cat. N o. 223745, W heaton Sci
entific); (F) rubber bum per, m ade from rubber 
tubing; (G) h ose clam p, ca 5 cm od; (H) w ire  
hooks.

(b) Vessel fabricated by machine shop.— Show n

Received July 22,1981. Accepted Septem ber 21,1981.
1 Present address: Cushm an, Darby & Cushm an, Wash

ing ton , DC 20C06.

in Figure 2. The parts of the vessel are (A) plastic 
cap w ith  h oles drilled  on  opposite ed g es to re
ceive the w ire end s of the springs; (B) alum inum  
seal (uncrim ped) and (C) T eflon-clad septum  
(both under Cat. N o. 224223, W heaton Scientific);
(D) springs, m ade from  0.3 mm  od spring wire; 
coil d im en sion s, 5 cm lo n g  X 0.5 cm od; (E) 100 
mL serum  bottle (Cat. N o. 223747, W heaton Sci
entific); (F) alum inum  cylinder, 20 mm h ig h  X 
55 m m  od X 52 mm  id, h o llo w ed  to receive bot
tom of serum  bottle.

(c) Plastic food container.— W ith tigh tly  fitting  
snap-on lid.
R e a g e n ts

(a) D iazom eth ane so lu tion .— T ypically  ca 3 
g /2 0 0  mL d ieth y l ether, prepared from  D iazald  
kit (Cat. N o. Z10,024-0, A ldrich Chem ical Co., 
M ilw aukee, WI) and D iazald reagent (Cat. N o. 
D2800-0, A ldrich Chem ical Co.). Caution: D i
azom ethane is an extrem ely dangerous com 
pound. The toxicity and ex p losiven ess o f dia
zom ethane make it an undesirable reagent for 
use in  m ost laboratories.(b) Cation exchange resin.— AG® M P-50, 100- 
200  m esh, hydrogen form , analytical grade, ma- 
croporous (Cat. N o. 1430841, Bio-Rad Laborato
ries, 32nd & Griffin A ve, R ichm ond, CA 94804), 
or equivalent, i.e., probably any cation exchange  
resin in  the h ydrogen  form.
A s s e m b l y  o f  A p p a r a tu s

Figure 1 (bottom ) sh ow s a closed  d iazo
m ethane storage vessel. H ere the septum  (D) 
w ith  the T eflon  film  on  the underside and the  
uncrim ped alum inum  seal (C) cover the opening  
of the serum  bottle (E). The spring (A) and the  
notched cap (B) are used to hold  both the septum  
and alum inum  seal tigh tly  on  the bottle o p en 
ing. The notch in  the cap help s to keep the  
spring from slip p in g  o ff the cap. A h ose clam p  
(G) and the rubber bumper (F), used for snugging  
the clamp, anchor the spring. A sm all hook (H) 
made from wire is used to attach the spring to the 
h ose clamp.

A d ditional item s n eed ed  to com p lete the  
storage system  are a plastic food  container w ith

0004-5756/82/6502-0273-02$01.00
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Figure 1. Vessel assembled from laboratory materials. See Apparatus for key to letters.

a tigh tly  fitting snap-on lid  and a cation ex
change resin. The diazom ethane vessel is placed  
in  the food container to w h ich  50 g  o f resin  has 
been added, the lid  is snapped on, and this entire 
system  is stored in  a freezer at 0°C or below . The 
cation exchanger is used  to destroy any diazo
m ethane that m igh t v en t in to  th e plastic con 
tainer from  the glass vessel if th e freezer acci
dentally shuts dow n. To store a 200 mL prepara
tion  o f d iazom ethane, 3 or 4 o f these storage 
vessels, each in  a separate plastic container w ith  
resin , are needed .

For access to the d iazom ethane, the storage 
v esse l (Figure 1) is rem oved from  th e safety  
container and is im m ediately  placed in  an ap
proved  fum e hood. The bottle, w h ile  resting  
on  a firm surface, is h eld  securely in  on e  hand  
w h ile  the spring is rem oved from  the bottle cap
(B) w ith  the other hand. The cap (B) and the seal
(C) w ith  septum  can then  be easily  rem oved for 
access to the diazom ethane. If the storage vessel 
is  kept out o f the freezer for m ore than a few  
m inutes, it sh ou ld  be capped and partially im 
m ersed in  crushed ice.

A

A

Figure 2. Vessel fabricated by machine shop. See Apparatus for key to letters.

D iscu ssio n
Our laboratory has successfu lly  used  these  

glass storage vesse ls  and th e outer plastic safety  
containers for 3 years. A lth ou gh  w e  norm ally  
discard diazom ethane solutions after 30 days, w e  
have stored them  in  these containers for as lon g  
as 6 w eek s w ith ou t loss o f the characteristic y e l
low  color. The containers have no ground glass 
surfaces, no sharp glass edges, and m inim um  
sources o f contam ination. A n y excess pressure 
in  th e bottle is safely vented . W e b elieve  that 
these containers may be an adequate so lu tion  to 
the problem  o f storing toxic and poten tia lly  
harm ful ethereal d iazom ethane solutions.

A ck n o w led g m en t
W e thank the M achine Shop, Bureau of Foods, 

Food and D rug A dm inistration , for their fabri
cation o f :he storage vesse l sh ow n  in  Figure 2.
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Time Required to Achieve Homogeneity in Swine Feed Mixtures
GEORGE J. IKEDA, EUGENE MILLER, MARK T. KING, GRACIA A. PERFETTI,1 
CHARLES R. WARNER,1 NICHOLAS C. ADAM O,2 and EUGENE M. SPORN 
Food and Drug Administration, Division of Toxicology, Washington, DC 20204
FD&C Red No. 3 was mixed with 20 kg pig feed to 
give a concentration of 0.1%. A mixing time of 30 
min was sufficient to achieve homogeneity for this 
mixture. For larger amounts or more flocculent types 
of additives, a longer time may be required. Am- 
moniated glycyrrhizin was mixed with 8 separate 
batches of pig feed at a concentration of 1%; 1 h was 
sufficient mixing time.
In toxicological studies, the test com pound  
frequently m ust be m ixed w ith  anim al feed. 
G ood Laboratory Practices (GLP) R egulations  
(Federal R egister, Dec. 22, 1978, Part II, p. 60007) 
specify  that "once the uniform ity o f a feed  m ix
ture has been  established  for a g iv en  set o f m ix
ing conditions, it is not necessary to establish the 
uniform ity o f each subsequent batch that is 
m ixed according to the sam e specifications." In 
the present study, w e  used a dye to trace the 
progress o f m ixing in  a batch o f p ig feed. A fter 
determ inations o f an appropriate m ixing tim e, 
w e used these conditions to mix several batches 
of feed  w ith  a test substance, am m oniated g ly 
cyrrhizin. The concentration o f am m oniated  
glycyrrh izin  in 8 d ifferent batches of p ig feed  
w as then  determ ined over a 6 -m onth period.

Experim ental
The m ixer used w as a 2 cu. ft liq u id -so lid s  

b len d er  (P a tterso n -K elley  Co., Inc., East 
Stroudsburg, PA). The m ixing cham ber was 
cleaned w ith  detergent and hot water, and was 
then  a llow ed  to air dry before each use. The 
feed used throughout the studies w as a standard 
pig ration (Standard Ration No. 3, National Agri
cultural Research Center, B eltsville, MD).

F e e d  M ix tu r e  w i t h  F D & C  R e d  N o . 3
T w enty kilogram s of feed  was w e ig h ed  out 

and transferred to the m ixing chamber; 20  g 
FD&C Red No. 3 (W arner-Jenkinson Co., St. 
Louis, MO; purity certified at 92%) w as then  ac
curately w e ig h ed  and added to the feed . The 
m ixing chamber was closed, and the feed mixture

1 Division of Chem istry and  Physics.
2 D ivision of Color Technology.
Received A ugust 3,1981. Accepted Septem ber 24, 1981.

was tumbled for 15 min. The m ixing was halted, 
the cham ber was opened , and sam ples w ere ob
tained from  the top right and top left o f the  
cham ber and from the exit chu te on  the bottom . 
The feed m ixture w as rem oved through the exit 
chute, and 1 sam ple w as obtained  from  th e  
m id d le of the cham ber (after 10 kg feed  had  
exited  from  the chute). The feed  w as then  re
turned to the m ixing cham ber, tum bling w as 
continued for another 15 m in, and the sam pling  
procedure w as repeated. T um bling w as co n 
tinued and sam ples w ere again obtained after 45 
and 60 m in o f m ixing.

A pproxim ately 1 g o f each sam ple w as accu
rately w eighed  into a 600 mL beaker, and 300 mL 
50% ethanol and 1 g N a2CC>3 w ere added. The 
beaker w as covered w ith  a w atch glass and  
heated on a steam bath for 15 m in w ith  occasional 
stirring. The m ixture w as a llow ed  to cool and  
then was filtered through a m edium -porosity 600 
mL sintered glass fun n el. The beaker and  
stirring rod w ere quantitatively rinsed in to  the  
funnel w ith three 30 mL portions o f 50% ethanol. 
The fu n n el w as then  rinsed w ith  50 mL 0.5% 
N H 4OH. The funnel was rem oved from suction, 
the contents w ere rinsed back in to  the beaker 
w ith  50% ethanol, and 100 m g N a2CC>3 was 
added. The beaker w as again covered  w ith  the  
w atch glass and the m ixture w as heated for 15 
m in on  a steam  bath w ith  occasional stirring. 
The m ixture was a llow ed  to cool and w as then  
filtered  through a secon d  m edium -porosity s in 
tered glass fun n el. The filtrates from  each 
sam pling tim e w ere quantitatively transferred  
to separate 1 L volum etric flasks and d ilu ted  to 
volu m e w ith  0.5% N H 4OH. The contents o f the 
volu m etric flasks w ere m ixed w e ll and absorb
ance at 526 nm  w as m easured w ith  a M odel B 
spectrophotom eter (Beckman Instrum ents, Inc., 
Fullerton, CA). A standard curve w as prepared  
by m easuring absorbances o f so lu tions o f FD&C 
Red N o. 3 (0.001-0.01 m g/m L ) in 50% ethanol 
conta in ing 0.1% N H 4OH.

F e e d  M ix tu r e s  w i t h  G ly c y r r h i z in
A m m oniated  g lycyrrh iz in  (Lot N o. 791, 

M cA ndrew s & Forbes Co., Cam den, NJ) was 
m ixed into the feed to g ive a concentration o f 1%

0004-5756/82/6502-0275-03$01.00
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glycyrrh izin  by w eigh t. Two types of m ixtures 
w ere prepared: pig d iet w ith  am m oniated g ly 
cyrrhizin and sodium  chloride and pig diet w ith  
am m oniated glycyrrhizin  plus an equal w e igh t  
of cellulose (Alphacel, ICN Pharmaceuticals, Inc., 
Life Sciences Group, C leveland, OH) in place of 
sodium  chloride. After the batches w ere mixed  
for 1 h, 4 sam ples w ere taken from each as d e
scribed earlier.

A pproxim ately 0.3 g portions o f each sam ple  
from  the 8 batches of feed  m ixture w ere accu
rately w e igh ed  into 15 mL screw-cap centrifuge  
tubes and extracted w ith  three 7 mL portions of 
absolute m ethanol. The tubes were centrifuged  
at lo w  speed to settle the so lid s during the ex
traction procedure. An 8-sam ple study show ed  
that recovery o f g lycyrrh izin  w as 98.6% (SD ±  
1.1%). The extracts from each batch w ere com 
bined in a 25 mL volum etric flask and d iluted to 
volu m e w ith  m ethanol. The extract w as filtered  
through a 1.0 yum filter (Fluoropore, M illipore  
Corp., Bedford, MA) before injection into the 
liquid  chrom atograph.

The extract was analyzed  by a h igh  pressure  
liquid chrom atographic procedure m odified for 
our instrum entation, w h ich  w as a M odel 3500B 
gradient liquid chromatograph (Spectra-Physics 
Inc., Santa Clara, CA) w ith  a M odel 8200 detector 
(Spectra-Physics, Inc.) set at 254 nm . A M odel 
725 automatic injector (Micromeritics Instrument 
Corp., Norcross, GA) w ith  a 10 pL sam ple loop  
and a 25 cm X 4.6 mm id reverse phase colum n  
packed w ith  Zorbax C8 (E.I. DuPont de Nem ours 
& Co., A nalytical Instrum ents D iv ision , W il
m ington , DE) w ere used. The m obile phase  
consisted of water-acetonitrile-glacial acetic acid 
(64 +  35 +  1). The flow  rate was 1.6 m L /m in , 
and the output was recorded on a M odel MT-22 
strip chart recorder (Westronics, Inc., Fort Worth, 
TX).

A  stock solution  of m ono-am m onium  glycyr- 
rhizinate (M acAndrews & Forbes Co.) w as pre
pared in  40% m eth an ol-w ater to contain 2 
m g/m L , and 1, 2, 3, and 4 mL aliquots w ere d i
luted  to 50 mL w ith  40% m eth an ol-w ater to 
prepare standard solutions containing 40,80,120, 
and 160 /ig /m L , respectively . A liquots (10 fiL) 
of each standard w ere injected into the liquid  
chrom atograph, and peak h eigh ts vs concentra
tion of g lycyrrh izin  (in p g /m L ) w ere used  to 
construct a calibration curve. The concentration  
of g lycyrrh izin  in the feed  extract was deter
m ined by injecting duplicate 10 yiL aliquots of 
each extract into the liqu id  chrom atograph and  
using peak heights for quantitation.

The am ount o f g lycyrrh izin  in the p ig feed

Table 1. Distribution of ammoniated glycyrrhizin in 8 
batches of pig feed after 1 h of mixing a

Batch
Glycyrrhizin content 

(% ± S3)

SI 0.973 ±0.061
S2 1.011 ±0.059
S3 1.005 ±0.070
S4 0.969 ± 0.040
Cl 1.042 ±0.079
C2 0.993 ±0.045
C3 1.012 ± 0.103
C4 1.029 ±0.053

a Ammoniated glycyrrhizin was added at a level of 1%. 
Values are given as means of 4 samples (duollcate determi
nations) from each batch.

sam ple was calculated by the fo llo w in g  equa
tion:

G lycyrrhizin , % =  (C/W ) X 0.0025
w h ere C =  concentration o f g lycyrrh izin  in  
sam ple extract in yxg/mL, and W = w eigh t of pig  
feed sam ple in g.

The glycyrrh izin  content o f Lot 791 o f am 
m oniated glycyrrh izin  was determ ined to be 
24.1%. Therefore:

A m m oniated g lycyrrh izin , % = % glycyr
r h iz in /0.241

R esu lts and D iscu ssion
The concentration o f FD&C Red N o. 3 in p ig  

feed (m g /g  ±  SD) w as 1.269 ±  0.212, 1.154 ±
0 . 124.1.210 ±  0.80, and 1.154 ±  0.120 at 15 ,30 ,45  
and 60 m in, respectively. The samples appeared 
to becom e hom ogeneous after the feed had been  
m ixed for 30 m in or longer. An unm ixin g  p h e
nom enon is possible w ith  prolonged m ixing and 
may have occurred during the 45 and 60 m in  
intervals.

The results o f m ixing am m oniated g lycyr
rhizin w ith  the pig feed are summarized in Table
1. A lthou gh  the greatest dev iation  (10.3%) oc
curred w ith  sam ple C3, the average standard  
d ev iation  for all o f the am m oniated glycyr- 
rh iz in -feed  sam ples w as 6.4%.

T hese results sh ow  that 30 m in is probably  
adequate for m ixing 20-50 g of an easily w eigh ed  
and handled  pow der like FD&C Red N o. 3 and  
other substances that have sim ilar physical 
characteristics. A m m on iated  g ly cyrrh iz in , 
how ever, is a flu ffy  am orphous solid , and the  
volum e of the 800 g that was added to 20  kg feed  
exceeded 2 L. Because of the large volum e being  
added and the physical characteristics of am 
m oniated glycyrrh izin , the test batches o f feed
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w ere m ixed for 1 h. This w as apparently su ffi
cient m ixing tim e, as indicated by the h om oge
neity o f the feed  m ixtures (SD <  10.2%).

The p ig feed used tends to be a coarse powder. 
Because o f this, variation b etw een  replicate  
sam ples w as greater than w ou ld  norm ally be 
found  and our standard deviation s genera lly  
ranged from  5 to 10%. W e found  that by in 
creasing our sam ple s ize  to 2  g , the standard d e
v iation  w as approxim ately 3.7%.

It appears that at least a 30-m in m ixing tim e 
sh ou ld  be used to mix sm all quantities of an ad
d itive (50 g or less) w ith  p ow dered  anim al diet 
(20 kg) in this type of mixer. For larger am ounts

or more flocculent types of additives, the m ixing  
tim e shou ld  probably be extended. W e found  
that 1 h was su ffic ient for m ixing am m oniated  
glycyrrh izin  w ith  p ig  feed. Individual in v esti
gators w ill n eed  to determ ine w h eth er  or not 
their particular mixture is hom ogeneous, because 
our fin d in gs m ay not be un iversa lly  appli
cable.

A ck n o w led gm en t
W e thank Peter Vora, M acAndrew s & Forbes 

Co., Cam den, NJ, for provid ing the original liq 
uid  chrom atographic procedure for determ ina
tion o f am m oniated glycyrrhizinate.

Technique for Preparing Spike Elements for Study Samples of 
Extraneous Materials
CLARENCE C. FREEMAN
Food and Drug Administration, 4298 Elysian Fields Ave, New Orleans, LA 70122
A microanalytical technique was developed to pre
pare spike elements for samples of extraneous mate
rials to be used in collaborative studies. The tech
nique eliminates the tedious individual transfer of 
spike elements from the preparatory medium to the 
study sample by affixing the elements to a gelatin 
film for mass transfer.
R odent hair and insect fragm ents of kn ow n  and  
recogn izab le character are added to study sam 
p les to com pare m ethods or to test recovery by 
n ew ly  d ev elop ed  m ethods. The filth  elem ents  
are prepared under the m icroscope and in d i
v id u a lly  transferred to the study sam ple or to 
som e interm ediate m edium  before bein g  added  
to the sam ple. The h an d lin g  of up to 40 e le 
m ents per subsam ple takes considerable tim e, 
patien ce, sk ill, and care to m ake certain that the 
added sp ike is exactly consistent in  all subsam 
p les and is acceptable in  quantity and quality.

The mass transfer o f the sp ike elem en ts from  
the in itia l preparation m edium  to a th in  trans
parent film  of gelatin circum vents the individual 
h an d lin g  and perm its e lem en ts to be re-evalu
ated before addition to the study sam ple or after 
storage.

The film  is prepared by slo w ly  adding 5 g  
gelatin  pow der to 100 mL cool water w ith  con
stant rapid stirring, then  h eatin g alm ost to b o il
ing. The solution  is rem oved from the heat and

Received July 29, 1981. Accepted Septem ber 18, 1981.

transferred in 10 mL aliquots to the bottom of 100 
X 15 mm plastic Petri d ishes and a llow ed  to 
harden in to  a film . H ardening can be acceler
ated by placing the uncovered  d ishes overn igh t  
in  a forced draft oven  set not h igh er than 50°C. 
O nce the film  is formed, it can easily be rem oved  
sim ply by flexing the plastic d ishes to release the 
ed ges, then  liftin g  out w ith  forceps. The film  
can be left intact or cut into strips about '/4 X 1 in. 
and stored for later use.

The filth  spike elem ents are usually  prepared  
by cutting Triboliuni b eetle elytra in to  uniform  
squares and rodent hairs into fragm ents o f equal 
len gth s (Brickey, P. M., Jr, Gecan, J. S., Thrasher,
J. ) ., & Eisenberg, W. V. (1968) J. Assoc. O ff. A nal. 
Chem . 51, 872-876). This in itia l preparation is 
usually done on a m icroscope slide in an aqueous 
m edium . For mass transfer of the elem ents from  
the preparation m edium  to the study sample, the 
film  strip is h eld  w ith  forceps w h ile  on e side is 
m oistened. The m oistened side is pressed dow n  
onto the sp ikes and then  p ee led  upward. The 
filth  e lem en ts adhere to the gelatin  film  and are 
rem oved from the preparation m edium . In this 
state, they can be further evaluated  and im m e
d iately  added to the sam ples or stored for later 
use.

The rodent hair and insect elytral squares are 
released into the sample by the dissolution of the 
film  during the hot aqueous phase o f the m eth
od o logy .

0004-5756/82/6502 0277-01 $01.00
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F O R  Y O U R  IN F O R M A T IO N

A O  A C  H a s  I ts  9 5 th  A n n u a l  M e e t in g
D esp ite  dire predictions o f poor attendance  

because o f governm ent cutbacks, AOAC's 95th 
A n n u al M eeting w as w e ll attended. H eld  
O ctober 19 -22 ,19 81 , at the Marriott M otor 
H otel, T w in  Bridges, W ashington , DC, the  
m eetin g  attracted about 1100  scientists.

The G eneral Session o fficia lly  op en ed  the  
m eetin g  on M onday m orning. H elen  
R eynolds gave her Presidential address, 
"G row ing Pains," describing AOAC's 
ev o lu tio n  from  a d ep en d en t to an in d ep en d en t  
association  and the m aturation w h ich  
accom panies such a change. Incom ing  
P residen t James M inyard, Jr, presented  the  
P residen tia l p laque to Ms R eynolds.
R aym ond J. Gajan, Food and Drug  
A d m inistration  (FDA), W ashington , DC, 
A ssociate R eferee for polarography (m etals), 
received  the 1981 award for the best Associate  
R eferee Report o f the Year. M s R eynolds  
presen ted  certificates to the 1981 Fellows:
Louis L. G ershm an, FDA, Boston, MA;
K enneth  H elrich , Rutgers U n iversity-C ook  
C o llege, N e w  Brunswick, NJ; Arthur R. 
Johnson, FDA, W ashington , DC; Valva C. 
M idkiff, U n iversity  of K entucky, Lexington , 
KY; S id n ey  W illiam s, FDA, W ashington , DC 
(retired); and James P. M inyard, Jr, M ississippi 
State Chem ical Laboratory, M ississippi State,
MS. Two 1981 F ellow s, Charles C. Clark,
D rug Enforcem ent A dm in istration , M iam i, FL, 
and Robert D. Stubblefield , U.S. Departm ent

Helen L. Reynolds

James P. Minyard

Sidney Williams, Valva C. Midkiff, Kenneth Helrich, Louis L. Gershman, Arthur R. Johnson,and James P. Minyard, Jr
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Leonard Stoloff

o f A griculture, Peoria, IL, did not attend. The 
AO AC W iley Scholarship w in n er, Rita A. 
M an n in g o f the U n iversity  o f Texas, was 
announced .

For p lan n in g  and conducting the 1981 
Spring W orkshop and Exhibition, D onald L. 
Grant, H ealth  and W elfare Canada, Murray D. 
Sutton, the N ational Research C ouncil of 
Canada, and Darrell F. W ood, A griculture 
Canada, received  special awards, as d id  Frits J. 
M ulder, Duphar BV, The N eth erlan ds, for 
service as the first Associate R eferee outside  
N orth  Am erica, for d ev elop m en t o f chem ical 
m eth od s for vitam in  D, and for w orld -w id e  
efforts to acquaint scientists w ith  AOAC and  
its m eth od ology . The m em bership voted  to 
confer H onorary M em bership on W illiam  
H orw itz for h is m any years o f extraordinary  
service to AOAC.

The last item  on the G eneral Session agenda, 
an address, "The Total Picture," by 1981 
H arvey W. W iley Aw ard w in n er, Leonard 
Stoloff, FDA, W ashington, DC, proposed  
strategies for increasing support and  
participation in  AOAC.

O n M onday ev en in g , at the H arvey W.
W iley A w ard banquet, the k eynote speaker 
w as Arthur H ull H ayes, Jr, C om m issioner, 
FDA.

For the balance o f M onday and the next 3 
days and ev en in gs, attendees had their choice  
of over 200 papers, 23 poster presentations, 5 
sym posia, 2  sem inars on autom ated analysis 
conducted  by T echnicon Industrial System s, a 
chrom atography w orkshop conducted  by 
K ontes, Inc., num erous reports and special

F rits  M u ld er W illia m  H o r w itz

Donald L. Grant, Darrell F. Wood, 
and Murray D. Sutton
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m eetin gs, and 42 exhib its, w h ich  filled  the  
regular exh ib it areas and sp illed  over into  
addition al rooms.

The 5 sym posia, several of w h ich  dealt w ith  
subjects recently in  the n ew s, w ere titled: 
Problem s and Solution s in  T richothecene  
M eth od ology , Infant Formula R egulation and  
Infant Food Problem s, A nalytical 
M eth od ology  for Lead in  Foods, Com puters in  
th e Laboratory, and AO AC M ethods  
D ev elo p m en t— C h allenge o f the N ext Decade.

A  course, Laboratory Autom ation: Micro-, 
M ini-, or M idi-C om puters, sponsored  by the 
A m erican Chem ical Society, w as h eld  on  the 2 
days preced ing the m eeting.

A n interpreter for the deaf, provided  by 
AO  AC, m et w ith  scientists w ith  hearing  
im pairm ents and arranged to translate the  
session s th ey  expected to attend.
1981  A s s o c ia te  R e f e r e e  R e p o r t  o f  th e  Y ea r  
A w a r d

Raym ond J. Gajan, Food and Drug  
A dm inistration , W ashington, DC, Associate 
R eferee for polarography (m etals) w o n  the  
1981 award for the best A ssociate Referee  
Report o f the Year. Mr. Gajan w as nom inated  
by C om m ittee E for h is report, "D eterm ination  
of Lead and Cadm ium  in  Foods by A nodic  
Strippin g Voltam m etry."

Every year each Com m ittee is asked to 
n om inate on e scientist for this award. The 
n om in ees th is year were: C om m ittee A — 
V ernon  J. M einen , M cLaughlin G orm ley King 
Co., M inneapolis, M N; Com m ittee B—W alter

Arthur Hull Hayes, Jr.

H olak, Food and Drug A dm inistration (FDA), 
Brooklyn, NY; Com m ittee C—N rish in h a P. 
Sen , H ealth  and W elfare Canada; Com m ittee  
D — Peter S. Vora, M acAndrew s and Forbes 
Co., Cam den, NJ; Com m ittee F—R ussell G. 
D ent, FDA, W ashington , DC; and Com m ittee  
G — D avid W. Fink, M erck, Sharp, and D ohm e  
Research Laboratories, Rahway, NT.
T h a n k s  to  R e v i e w e r s

The w ork is d ifficu lt and tim e consum in g, 
there is n o  pay, and little if any recogn ition — 
and y e t few  scientists refuse w h en  asked to 
rev iew  a m anuscript. As you  can see from  the  
fo llo w in g  list, hund reds o f m en and w o m en  
contribute their tim e and expertise to h elp  
ensure that p u blished  papers reflect work of a 
con sisten tly  h igh  scientific valu e and technical 
quality and offer reliable inform ation on  the  
latest advances in  their fields.

P rovid in g  a th ou gh tfu l rev iew  o f a 
m anuscript is no easy job. We w ish  it w ere  
p ossib le  to reward our review ers, or at least to 
in form  them  o f the d isposition  o f the  
m anuscripts th ey  rev iew  and o f the authors' 
responses to their com m ents, but our lim ited  
resources prohib it this.

W hat w e  can do and are happy to do is to 
te ll you  w h o  th ey  are. The fo llo w in g  is a list 
of p eop le  w h o  have rev iew ed  m anuscripts for 
the 1981 Journal o f the Association of O fficial 
A n a ly tica l Chem ists. Please forgive us if w e  
have overlooked  anyone.

Thank you: R. G. Ackerm an, H. Albert, R.
H. A lbert, T. G. A lexander, M. A lligrin i, D.

Raymond J. Gajan
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A ndrzejew ski, G. A n gyal, T. E. Archer, R. B. 
A shw orth , J. A. A ult, W. J. Bachman, R. C. 
Backer, J. K. Baker, V. H. Baptist, C. J. Barnes,
S. A. Barnett, E. D. Becker, A. C. Beckw ith, R. 
M. Beebe, G. B ellen , G. A. Bennett, P. Bergna,
D. B. Berkowitz, J. E. Bernardin, J. W. Berry, K. 
Bhatia, L. F. Bjeldanes, A. J. Blotcky, S. 
Boddapati, F. E. Boland, J. A. B ontem po, }. B. 
Bourke, M. C. Bowm an, K. W. Boyer, P. F. 
Boyle, C. V. Breder, G. S. Brenner, G.
Brookhart, K. C. Brown, S. M. Brown, J. R. 
Brunner, H. B ruschw eiler, P. G. Bryan, L. L. 
Buckholz, D. L. Bull, B. G. Burns, E. E. Burns,
A. G. Butterfield

V. J. Cabelli, D. Caine, S. G. Capar, A.
Caputi, Jr, G. Carmack, E. E. Cary, P. Cauderay, 
L. Chafetz, T. L. Cham bers, C. J. Chang, H. H.
L. Chang, M. K. Chao, G. Charalam bous, A. S. 
Y. Chau, J. P. Cherry, R. K. Chi, M. Chiba, H. B. 
Chin, J. R. C hipley, C. F. Ciacco, U. R. Cieri, C.
C. Clark, M. G. C low er, Jr, R. J. Coduri, Jr, H. 
C ohen, W. E. C olem an, W. T. Colem an, R. F. 
Cook, E. A. Cox, J. A. Cox, H. Crist, D. M. 
Crouch, R. W. Dabeka, E. F. D alton, C. E. 
Dam on, B. L. D 'A ppolon ia, N . D. D avis, R. 
D avis, P. P. DeLuca, G. W. D iachenko, F.
Diana, J. W. D ickens, R. E. D ickey, C. M. 
D ick inson , G. J. D iebold , L. W. D oner, T. 
Dum as, W. E. Dunbar, R. D. D uncan, R. H.
Dyer

T. Eadie, W. Egan, D. J. E hntholt, R. R. 
E itenm iller, R. M. Eppley, E. O. Essary, J. R. 
Euber, M. A. E venson, F. A. Fadil, H. M. Fales,
T. J. Farrell, R. P. Farrow, T. Fazio, S. Feldm an,
D. H. Fine, K. F. F inney, D. F irestone, G. S. 
Fisher, J. B. Fox, Jr, R. Frank, F. L. Fricke, L. T. 
Frobish, M. Y. Fukayama, I. Furda, R. N . 
G alante, A. Gardner, V. F. Gaylor, J. S. Gecan,
D. A. G eorge, M. E. Getz, J. R. G iacin, C. S. 
Giam, S. G. Gilbert, R. K. G ilp in , J. Godard, E. 
G oldberg, G. Gordon, E. G ould, R. E. Graham,
J. I. Gray, C. D. Green, J. F. G regory, M. L. 
Gross, P. A. Guarino, G. G. G uilbault

T. W. H am ill, N . H am ilton , J. W. H am m an,
P. R. H andy, R. L. H arless, S. M. H arm on, P. A. 
H artm an, M. H arvey, M. L. H asselberger, R. C. 
Hatch, A. W. H ayes, A. B. H eath, J. L. H eath,
M. H eckm an, E. G. H eisler, M. W. H ietzm ann, 
J. M. H iller, D. W. H od gson , B.-A. H oener, P.
G. H offm an, I. J. H olcom b, R. A. H olley , H. 
H ollifie ld , T. R. H olm , V. H. H olsinger, D. O. 
H olst, M. L. H ooper, W. H orw itz, R. C. 
H osen ey , P. H. H ow ard, D. P. H. H sieh , J. T. 
H uber, J. H unn , J. Hurst, W. J. Hurst, M. Ihnat,
R. A. Isaac, T. L. Isenhour, M. C. Ivey, R. A. 
Jackson, S. E. Jacobson, A. V. Jain, P. Jelen, W.

G. Jennings, F. L. Joe, Jr, F. J. Johnson, G. J. 
Joselan

S. Kahan, R. G. K alvey II, L. R. Kamps, S. G. 
Kapar, D. B. Katague, S. E. Katz, P. E.
Kauffman, P. C. K elly, A. G. K em pton, P. T. 
K ing, R. D. K irchhoefer, J. R. Kirk, J. 
Kirschbaum, R. K lein, D. H. K leyn, J. B. Knaak,
T. S. Koh, L. J. Kosarek, J. W. K osh, T. K osuge,
K. G. Koubek, M. P. Kraus, D. J. K reiger, J. E. 
Kruger, I. S. Krull, D. A. Kurtz, C.-M. Lai, L. L. 
Lamparski, W. O. Landen, J. B. Landis, R. T. 
Lattimer, A. Lazar, L. S. Lee, Y. W. Lee, S. 
Lesage, S.-N. Lin, C. J. L indem ann, L. B. 
Lobering, P. Lombardo, E. M. Lores, P. F. Lott,
R. F. L uchtefeld, M. A. Luke, E. D. Lund, R. C. 
Lundstrom

J. K. H. Ma, J. L. M acDonald, W. F. M aisch,
H. V. M almstadt, M. M argosis, F. G. Mark, P. 
Markakis, D. M. M arm ion, C. E. M atkovich, K.
H. M aury, D. M. M axw ell, E. P. M azzola, W. F. 
M cC ullough, P. M cElfresh, T. M cG ow an, J. D. 
M cK inney, B. M. M cM ahon, T. P. M cN eal, W. 
O. M cSharry, T. O. M eiggs, J. R. M elton , C. E. 
M endoza, J. M es, J. J. M iescier, A. D. M igh ell,
C. J. M irocha, P. B. M islivec, L. R. M itchell, R. 
A. M offitt, S. A. M oros, F. A. M oseley , D. C. G. 
M uir, P. M uneta, R. K. M unns, J. W. M unson,
L. R. M urphy, R. S. Narang, A. W. N eff, S. 
N esh e im , T. J. Nestrick, N . R. N ew b y, S. S. M. 
N g , R. L. N ick elson  II, H. N ig g , R. J. N o el, F. T. 
N o g g le , Jr, H. G. N ow ick i

D. Oberleas, W. C. O'Bryan, J. P. O 'D onnell,
D. D. O ehler, P. O'K eefe, I. O kuno, N . A. 
O lson , N . F. O lson , O. E. O lson , M. D. O ng, J. J. 
O 'Rangers, S. F. Osm an, C. S. O ugh, B. D. Page,
D. B. Parrish, H. L. Pease, O. Pelletier, R. S. 
Perlm an, A. W. Perrault, C. E. Pesch, H. G. 
Petering, T. L. Peters, A. C. Peterson, A. F. 
Peterson, D. R. Petrus, J. D. Pettinati, A. C.
Pier, J. G. Pierce, T. P iw ow ar, R. D. Plattner, A. 
Post, J. C. P ow ell, M. J. Prager, J. K. Punwar, J.
E. Purcell, R. F. Quadrel, G. E. Q uistad, H. S. 
Ragheb, B. Ray, D. C. Reamer, R. N . Reece, S.
K. Reeder, H. Y. Rhyu, J. L. Richard, D. L. 
Robertson, J. H. Robertson, T. R. Römer, R. W. 
Roos, I. E. Rosenberg, R. B. Roy, J. E. Roybal, R.
C .Rund

S. H. Safe, H. Sanders, L. D. Saw yer, R. A. 
Scanlan, M. L. Schafer, R. Scharfe, P. M. Scott,
R. W. Sears, N. P. Sen, S. Shankm an, A. N. 
Schärpe, J. W. Sherbon, J. Sherm a, K. R. 
Sidm an, J. R. S ilkey, J. S ingh , E. Sm ith, J. C. 
Sm ith, P. W. Sm ith, E. B. Sm alley, H. Sonobe,
C. M. Sparacino, M. R. Speyer, C. J. Spillner, J. 
A. Springer, H. M. Stahr, M. Stajic, C. W. 
Stanley, R. M. Stirr.ac, L. Stoloff, D. H. Strunk,
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R. D. S tubblefield , R. L. Suber, R. F. 
Suddendorf, F. B. Suhre, M. L. Sunde, R. A. 
Sunde, R. A. S w een ey , A. Y. Taira, D. M. 
Takahashi, D. E. Tallm an, H. S. I. Tan, F. M. 
T eeny, J. D. Tessari, N. Thiex, F. S. Thomas, C.
W. Thorpe, V. A. Thorpe, H. R. Throm, J. J. 
T iede, G. H. Tjan, E. R. T ow nely , M. W. 
Trucksess, G. V. Tracy, J. E. T ruelove, L. S. Tsai,
R. J. Tscherne

J. R. V alentine, H. P. van Egm ond, C. 
Vandercook, J. R. V ercellotti, K. V eronich, R. F. 
V esonder, A. B. V ilim , J. W all, L. L. W all, Sr,
W. M. W alter, A. E. W altking, C. R. Warner, P.
L. Warner, Jr, J. D. Warren, J. J. W arthesen, A.
E. W asserm an, A. J. W atson, N . G. W ebb, D. B. 
W est, N . D. W estcott, J. W estheim er, L. L. 
W heelock , R. H. W helan, T. B. W hitaker, J. W. 
W hite, Jr, L. L. W hitlock, C. W iley, D. N. 
W illett, D. T. W illiam s, P. A. W illiam s, D. M. 
W ilson , N . K. W ilson, J. S. W inbush, W. 
W interlin , FF. FF. W isneski, S. W itkonton, G. N. 
W ogan, K. W olnik, E. W oznicki, P. C. W szolek, 
G. J. Yakatan, G. Yang, R. S. FF. Yang, R. L. 
Yates, E. Zink

W e also thank the Com m ittee m em bers and  
the G eneral Referees w h o  rev iew  m any 
papers, and fin a lly , offer a special thank you to 
the statistical consultants for the Com m ittees:
S. W. Butler, R. Chi, E. M. Glocker, C. S. Lao, F.
D. M cClure, M. O 'D onnell, and D. Ruggles.
S p r i n g  i s  A l m o s t  H e r e  a n d  W ith  I t  th e  7 th  
A n n u a l  A O A C S p r i n g  W o r k s h o p  in  N e w  
O r le a n s

AO AC w ill h old  its 7th A nnual Spring 
W orkshop and Exposition A pril 13 -15 ,1982 , at 
th e Fairm ont FFotel, N ew  O rleans, LA. There 
w ill be 14 m ain sessions, 4 supplem entary  
sym posia and sem inars, a w in e  and cheese  
party, and an exhib ition .

Session  topics and chairm en w ill be: A nim al 
Feeds (in clu d in g  drugs and antibiotics, and a 
session  on  m onensin ) chaired by Alan H anks, 
Agricultural A nalytical Services Lab., Texas 
A  & M U niversity; 713/845-4111. F ertilizers, 
chaired by C. H. M cBride, USS Agricultural 
Chem icals, Decatur, GA; 404 /292- 2525. 
Pesticide Form ulations, chaired by Edwin  
Jackson, M ississippi State C hem ical Lab., 
M ississippi State, MS; 601/325-3324. P esticide  
R esidues, chaired by W. E. M cCasland, Texas 
D ept o f Agriculture, Benham , TX; 713 /836-  
5641. A n alysis for Toxicological Research, 
chaired by M alcolm  C. Bowm an, N ational 
Center for T oxicological Research, FDA, 
Jefferson, AR; 501/541-4000. A n alysis R elated

to Seafood Q u a lity , chaired by Beverly Sm ith, 
N ational M arine F isheries Laboratory, 
Pascagoula, MS; 601/762-4591. M yco to x in s, 
chaired by Louise Lee, USDA/SRRC, N ew  
O rleans, LA; 504/589-7589. Environm ental 
M on itorin g , chaired by James P. W ood, Carbon 
System s, Inc., Baton Rouge, LA; 504/343-3353. 
Laboratory A u tom ation , chaired by Robert Beine, 
D iv ision  of Regulatory Services, U n iversity  o f  
K entucky, Lexington , KY; 606/257-1656. 
Laboratory Q u a lity  A ssurance, chaired by Patricia 
Sm ith, W oodson-Tenent Laboratories, 
M em phis, TN; 901 /525-6333. V eterin ary  
Toxicology, chaired by S teven  S. N ich o lson , 
Louisiana State U n iversity , Baton Rouge, LA; 
504/388-4141. D rug and A n tib io tic Residues in 
A n im al Tissue, chaired by Raym ond A shw orth ,
U.S. Dept, o f Agriculture, Food Safety  
Inspection  Service, B eltsv ille, MD; 301/344- 
2468. Environm ental Contam ination in Food Such 
as M ea t P roducts (2 sessions), chaired by  
Raym ond A shw orth and Robert Epstein, 301 / 
344-2468. Sym posia and sem inars w ill be held  
on: Food Toxicology, sponsored by the  
A ssociation o f Food and Drug O fficials; for 
in form ation, contact Martha Rhodes, Florida 
D ept of Agriculture, Tallahassee, FL; 904 /488-  
0670, or John Turner, Food and Drug  
A dm inistration , Baltimore, MD; 301/962-3790. 
P esticide Enforcement Laboratory Procedures 
(Residue and Form ulation), a training program  in  
the pesticide enforcem ent grant program , 
sponsored  by EPA N ational E nforcem ent 
Investigations Center; for inform ation, contact 
Dean H ill, EPA/NEIC, D enver, CO; 303 /234-  
3751.

For disp lay booth space at this m eeting , 
contact Joseph Ford, U.S. D ept o f A griculture  
Pesticide M onitoring Laboratory, PO Box 989, 
G ulfport, MS 39501. Registration fee is 
$65.00. H otel arrangem ents shou ld  be m ade 
directly w ith  Fairmont H otel, N ew  Orleans, 
LA. For additional inform ation, contact co- 
chairm en: N ico le  F. H ardin, U.S. Food and  
Drug A dm inistration , 4298 Elysian Fields A ve, 
N ew  O rleans, LA 70122; te lep h on e 504/589- 
2471, or H ershel Morris, Louisiana 
D epartm ent o f Agriculture, PO Box 16390-A, 
U n iversity  Station, Baton Rouge, LA 70893; 
telep h on e 504/388-2755.
A d d i t i o n a l  P r iv a te  S u s ta in in g  M e m b e r s  J o in  
A O A C
Two m ore com panies have joined the grow in g  
list o f financial supporters of in d ep en d en t 
m ethods validation. These tw o n ew  AOAC
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Private Sustain ing M em bers are The Kroger 
Com pany, C incinnati, O H, and Raltech 
Scientific Services, M adison, WI. W elcom e to 
the team.

M e e t in g s
A pril 1 3 -1 5 , 1982: 7th A nnual AOAC Spring  

Training W orkshop and E xposition, Fairm ont 
H otel, N ew  O rleans, LA. (For m ore 
inform ation, see article above.)

A p ril 2 1 -2 2 , 1982: ASTM E-41 M eeting on  
Laboratory Apparatus, ASTM Headquarters, 
1916 Race St, P h iladelphia, PA. For 
in form ation , contact Jim A. D w yer at 
215/299-5499.

M a y  4 , 1982: Tenth A nnual Pharm aceutical 
Sym posium , U pdate 82, The Pharm aceutical 
Industry— The Decade in R eview , in  Toronto, 
O ntario, Canada. Sponsored by the Toronto 
Pharm aceutical Sub-Group o f the Chem ical 
Institute o f Canada and the M ontreal 
Pharm aceutical D iscussion  Group. For 
in form ation , contact M. Puhacz, c /o  H ealth  
Protection Branch, 2301 M idland A ve, 
Scarborough, O ntario, Canada, M1P 4R7; 
te lep h o n e  416/291-4231.

M a y  1 1 -1 4 , 1982: Fourth International 
Sym posium  on Q uantitative Mass 
Spectrom etry in  Life Sciences, 
R ijksuniversiteit, Gent, Belgium . For 
in form ation , contact Prof. A. D e Leenheer, 
Sym posium  Chairm an, Laboratoria voor  
M edische B iochem ie en  voor K linische  
A n alyse, D e Pintelaan 135, B-9000 Gent, 
Belgium .

June 6 -1 1 , 1982: International Sym posium  
on the Synthesis and A pplications of 
Isotop ically  Labeled C om pounds, Hyatt- 
R egency H otel, Kansas City, MO. Topics w ill 
encom pass syn th esis, analysis, purification, 
and storage o f isotop ically  labeled  com pounds, 
and their applications in  biom edical, clin ical, 
and en v ironm enta l studies, in m etabolism , 
pharm acokinetics, and toxico logy. For 
in form ation , contact A lexander Susan, 
Scien tific  Secretary of the Sym posium , c /o  
M id w est Research Institute, 425 Volker Blvd, 
Kansas City, MO 64110; te lep h on e 816 /753-  
7600, ex ten sion  268.

June 6 -1 1 ,1 9 8 2 :  ASTM E-14 M eeting on  
M ass Spectrom etry, at the H ilton  H aw aiian, 
H on olu lu , HI. For inform ation, contact Ms 
Louise N ea ll, 215/299-5400.

June 2 0 -2 3 , 1982: International C onference  
on C hrom atography and Mass Spectrom etry in

B iom edical Sciences, Grand H otel del Mare, 
Bordighera, Italy. O rganized by the Italian 
Group for Mass Spectrom etry in  B iochem istry  
and M edicine and the International Scientific  
Center. Topics: chrom atography, mass 
spectrom etry and chrom atography-m ass 
spectrom etry, and their areas o f application, 
in c lu d in g  biochem istry, m ed ic in e, toxico logy, 
drug research, forensic science, clin ical 
chem istry , and p ollu tion . For inform ation, 
contact Dr. A lberto Frigerio, G ruppo Italiano  
di Spettrom etria di Massa in  B iochim ica e 
M edicina, Via Eritrea, 62, 20157 M ilano, Italy.

June 2 2 -2 4 ,1 9 8 2 :  ASTM D-16 M eetin g  on  
Arom atic H ydrocarbons and Related  
C hem icals, Sheraton Center, Toronto, Canada. 
For inform ation, contact M s A lice Cavallaro, 
215/299-5486.

June 2 3 -2 5 ,1 9 8 2 :  ASTM E-15 M eetin g  on  
Industrial C hem icals, Sheraton Center, 
T oronto, Canada. For inform ation, contact Ms 
A lice Cavallaro, 215/299-5486.

Septem ber 2 0 -2 3 , 1982: Sym posium  on Food 
Research and Data A nalysis, V oksenasen  
H otel, O slo, N orw ay. O rganized by the  
N orw egian  Food Research Institute; sponsored  
by the International U n ion  o f Food Science  
and T echn ology (IUFoST). For scientists 
in terested  in  the d ev elop m en t and use of 
com puter-aided analysis o f m ultivariate food  
research data. A dvanced k n ow led g e  in  
m athem atics or com puter science w ill not be 
necessary to understand the oral presentations. 
Fee: NKr 1800 (»U S$360). Final registration  
June 1,1982. For inform ation , contact 
Sym posium  Secretariat: N orw egian  Food  
Research Institute, Bjorn Eldstuen, PO Box 50, 
N -1432 Aas-NLH , N orw ay.

Septem ber 2 3 -2 4 ,1 9 8 2 :  5th European  
Sem inar on Q uality Control in  the 
Pharm aceutical and C osm etic Industries— 
A dm inistrative and Econom ic Problem s, 
U niversity o f G eneva, Sw itzerland.
O rganized by the Sw iss A ssociation for the  
Prom otion o f Q uality and the Econom ics of 
Q uality Control (EOQC) Section for Q uality  
Control in  the Pharm aceutical and Cosm etic 
Industries. The Sem inar w ill be d iv id ed  into  
3 parts: Q uality Cost System s—A Key to 
Econom ics o f Q uality A ssurance, Introduction  
and Im plem entation o f E lectronic Data 
Processing into Q uality A ssurance, and U se of 
Electronic Data Processing in  Q uality  
Assurance O perations. A n equ ipm ent 
exh ib ition  w ill be held . For further details, 
contact EOQC Pharma Cosm etic Section , c /o
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SAQ, PO Box 2613, CH-3001 Berne, 
Sw itzerland; Telex: 33528 atag ch; Tel.: 031 
22 03 82.

O ctober 12-14, 1982: D ioxin  82— 3rd 
International S ym posium /W orkshop  on  
C hlorinated D ioxins and Related C om pounds, 
International C onference Centre, Salzburg, 
Austria. Sponsored by the International 
A ssociation o f E nvironm ental A nalytical 
Chem istry and the International Society of 
T oxicological and E nvironm ental Chem ists. 
Topics: incineration sources; analysis and  
standards; fate, distribution, and levels; 
laboratory safety and disposal practices; 
toxico logy and risk assessm ent; legal and  
regulatory aspects. Sym posium  p roceed ings  
w ill be published . For inform ation , contact 
Dr. E. M erian, Im Kirsgarten 22, C H —4106 
T herw il, Sw itzerland.

O ctober 2 5 -2 8 ,1 9 8 2 :  96th A n nual AOAC  
M eeting, Shoreham  H otel, W ashington , DC. 
For inform ation, contact K athleen Fom inaya, 
AOAC, 1111 N  19th St, A rlington , VA 22209; 
te lep h on e 703/522-3032.

July 1 7 -2 3 ,1 9 8 3 :  SAC 83— International 
C onference and Exhibition on  A nalytical 
Chem istry, the U n iversity  o f E dinburgh, 
Scotland. To be covered: atom ic

spectroscopy, biochem ical m ethods, 
chrom atography, electroanalysis, 
electrophoresis, en zym e techniques, 
im m unoassay, mass spectrom etry, 
m icroanalysis, m olecular spectroscopy, 
photoacoustic spectrom etry, probe m ethods, 
radiochem istry, sam ple preparation, therm al 
m ethods, X-ray m ethods, autom ation, data 
processing, process control, m icrocom puters, 
m icroprocessors, and quality control. For 
in form ation, contact P. E. H utch inson , 
Secretary, A nalytical D iv ision , Royal Society of 
Chem istry, Burlington H ouse, L ondon, W1V 
OBN, U.K.

July 2 7 -3 0 , 1983: 3rd International 
C onference on  the Instrum ental A n alysis of 
Foods and B everages— Recent D evelop m en ts, 
the Corfu H ilton , Corfu, Greece. C osponsored  
by the Agricultural and Food Chem istry  
D iv ision  o f the Am erican Chem ical Society, 
the Institute o f Food T echn ologists, and the 
Society o f Flavor C hem ists, Inc., in  association  
w ith  the D epartm ent o f Food Science o f the  
U n iversity  o f Ioannina, Greece, and the Cereal 
Institute o f T hessaloniki, Greece. For 
in form ation , contact C. J. M ussinan, IFF R & D, 
1515 H igh w ay  36, U n ion  Beach, NJ 07735; 
te lep h o n e  201/264-4500.

C O R R E C T IO N

J. A ssoc. O ff. A nal. Chem. (1982) 65, 184-187, 
"M anual H eadspace Gas-Solid  
C hrom atographic D eterm ination  o f Sub-Parts 
per T rillion  L evels o f A crylon itrile in  3% 
A cetic Acid," by T. M cN eal & C. V. Breder

C hange title to "M anual H eadspace Gas-Solid  
Chrom atographic D eterm ination o f Sub-Parts 
per B illion Levels of A crylonitrile in  3% Acetic 
Acid"
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B O O K  R E V IE W S

E n viron m en tal C arcinogens. Selected  
M eth od s o f A n alysis. V o lu m e II.
M eth od s for the M easurem ent o f V in y l 
C h lorid e in  P o ly (V in y l C h loride), Air, 
W ater and F ood stu ffs. Edited by H. Egan. 
IARC Scientific Publications N um ber 22. 
P ublished  by International A gen cy  for 
Research on Cancer, Lyon, France, 1978. 
A vailable from  W HO Publications Center 
USA, 49 Sheraton A v en u e, A lbany, NY  
12210. 142 pp. Price $45.00. ISBN 92- 
832-1122-7.

A nalytical chem ists are the target audience  
for this vo lu m e, the second in  a series on  the 
analysis o f environm ental carcinogens. The 
op en in g  chapter puts in to  perspective the 
v in y l ch loride problem  and briefly  review s the 
available data on  the carcinogenicity o f and  
hum an exposure to v in y l chloride. The 
secon d  chapter critically review s m ethods that 
h ave been  reported for the m easurem ent and  
m on itorin g  o f v in y l ch loride in  a variety of 
m atrices. Essentially all techn iques for the 
m easurem ent o f vo la tile  com pounds are 
discussed  w ith  specific reference to v in y l 
chloride. Brief descriptions are g iven  o f each  
m ethod  w ith  useful com m ents on problem s 
associated w ith  som e o f the m ethods.

The final section , com prising m ore than half 
the book, contains 8 fu lly  detailed  m ethods for 
determ ination  o f v in y l ch loride w ith  at least 
on e  m ethod  o f analysis for each type of 
en v iron m en ta l matrix. There is, 
unfortun ately , no com m ent on w h y  these 8 
m eth od s w ere selected  over other m ethods  
discussed  in the review  chapter. T echniques  
for the preparation o f v in y l ch loride standards 
in  air, w ater, and solven ts are described in  
detail.

M uch o f the inform ation in  the review  
chapter and in  the m ethods section  has 
relevan ce to the analysis o f vola tile  
com p ounds other than v in y l chloride. This 
book, therefore, is useful for reference 
purposes and to som e extent as an analytical 
m anual.

D a v id  T. W illia m s
H ealth  and W elfare Canada  
H ealth  P rotection Branch 
O tta w a , O ntario  
C anada, K lY  OC4

T reatise on  A n aly tica l C h em istry , Part I 
T h eory  and Practice, V o lu m es 1 and 2, 
S econd  E dition . Edited by I. M. K olthoff 
and P h illip  J. E lving. P ublished  by John 
W iley & Sons, N ew  York, NY. V olum e 1:
881 pp, price $76.00, ISBN 0-471-03438-X. 
1978. V olum e 2: 815 pp, price $74.00, ISBN 
0-471-05510-7. 1930.

To quote from the preface to the first 
ed ition  o f the Treatise: "The aim s and  
objective o f this treatise are to p resent a 
concise, critical, com p rehensive, and  
system atic, but not exhaustive, treatm ent o f all 
aspects o f classical and m odern analytical 
chem istry. The Treatise is d esign ed  to be a 
valuable source o f inform ation to all analytical 
chem ists, to stim ulate fundam ental research in  
pure and applied  analytical chem istry, and to 
illustrate the close relationship  b etw een  
academ ic and industrial analytical chem istry."  
In this second ed ition , the editors have revised  
and updated the material presented  in  the first 
ed ition , and have added sections on  the m any  
n ew  m eth od ologies n o w  in  use in  analytical 
chem istry.

V olum e 1 inclu des 14 chapters, grouped  in  
four sections, A -D . Section A review s the  
d evelop m en t o f analytical chem istry as a 
d iscip lin e and d iscusses w hat sh ou ld  be 
inclu d ed  in  an educational program  preparing  
ind iv id u als to work in  th is field . Section B 
discusses the m ethods used in  analytical 
chem istry and review s sources o f error, 
accuracy and precision, and sam pling  
m ethodology. Section C exam ines chem ical 
princip les o f im portance for the analytical 
chem ist in clu d in g  the chem istry of e lem en ts  
and com pounds, atom ic w e ig h t determ ination , 
chem ical equilibria, reaction therm odynam ics, 
the phase rule, and the use of k inetics and  
catalysis in  analysis. Section D is concerned  
w ith  so lu tion  equilibria, w ith  transfer activity  
coefficients, electrode potentials, and pH  
determ ination. V olum e 2 contains n in e  
chapters w h ich  con tin u e the presentation of 
Section D. In V olum e 2, chapters include: 
graphic presentation o f equ ilibrium  data, 
evaluation  o f stability constants, acid and base 
concepts, acid-base equilibria in  nonaqueous 
so lu tion s, com plexation reactions, m asking  
and dem asking procedures, oxidation- 
reduction reaction m echanism , and the use of 
induced  reactions.
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Each chapter inclu des an extensive  
reference list and a num ber o f useful data 
tables. Each vo lu m e has an extended table of 
contents and a detailed subject index. A total 
of 28 authors contributed to the tw o-volum e  
Treatise. The editors have d on e an excellen t 
job o f ed itin g  the Treatise and have presented a 
truly com p rehensive account of this field .

D o n a l d  F. Lo g s d o n , Jr
Chapm an College 
M a th er A ir Force Base, CA

Food Safety . Edited by H ow ard R. Roberts.
P ublished  by W iley— Interscience, John
W iley & Sons, Inc., N ew  York, NY, 1981.
339 pp. Price $39.50. ISBN 0-471-06458-0.
Food S afety  presents an overview  of current 

concepts and concerns associated w ith  today's 
food supply. The authors do a creditable job 
of p rovid ing a proper perspective on  the 
potential hazards that are associated w ith  the 
m ultitude o f d iverse food products offered  to 
today's consum er. This reference book is 
directed at professionals in vo lved  w ith  food  
production and regulation, at students in  the 
field , and at the educated, concerned public.
It is not in ten d ed  for use by those w ith  in- 
d ep th  expertise in  food safety assessm ent.
The book is w e ll w ritten , readable, and 
understandable. It system atically  discusses  
safety issues associated w ith  foodborne  
hazards of m icrobial origin , nutritional 
hazards, environm ental contam inants, food  
hazards of natural orig in , food  additives, and  
food  safety and toxicology. An introductory  
chapter briefly  covers historical aspects o f food  
safety and food processing.

Particularly w e ll w ritten  are the chapters on  
food  additives, food  safety and toxico logy, and  
nutritional hazards. The com plex scientific, 
legal, and consum er concerns regarding the  
r isk /b en efit of direct and indirect food  
additives are w e ll presented, as is the role of 
toxico logy in  food safety. The question  o f the 
need  for revision  o f food  safety policy is 
discussed in  som e depth. N utritional 
hazards—excesses as w e ll as d efic ien c ies—are 
covered; also presented  in  this chapter is a 
good  overview  o f concerns w ith  today's diet, 
in clu d in g  dietary trends and fad diets, food  
fortification, and dietary goals and gu id elin es. 
The in cid ence o f foodborne illn ess, causative 
organism s and factors in flu en c in g  microbial 
grow th  and control in foods is d iscussed  in  the

chapter dealing w ith  foodborne hazards of 
microbial origin. A particularly good section  
on m ycotoxins is inclu ded  in the chapter on  
food  hazards of natural origin; this chapter 
also presents inform ation on other groups of 
substances in clu d in g  intrinsic com p onents of 
foods o f plant origin , natural constituents of 
soil and water that accum ulate in  foods, and  
com pounds of natural origin contam inating  
ed ib le by-products. Industrial chem icals 
in clu d in g  PCBs and d iox ins, and substances 
from natural sources in clu d in g  heavy m etals, 
their safety and regulatory control, are treated 
in  the chapter dealing w ith  environm ental 
contam inants.

O ccasional w eak points do occur; no  
sign ificant m ention  is made of today's interest 
in  health  effects o f dietary salt or the possible  
association b etw een  food additives and  
hyperkinesis. Because o f the extent o f public  
interest in  potential hazards o f pesticide  
chem icals, this area, in  the review er's  
judgm ent, shou ld  have been treated in greater 
depth. The ep id em io logy  o f foodborne  
illn esses discussed in the chapter on  
foodborne hazards o f m icrobial or ig in  is not 
clearly presented  and the sty le of data 
presentation in  this chapter makes review  
tedious; how ever, these w eaknesses detract 
little from  the overall value of the book.

In sum m ary, this book provides a good  
overview  o f current issues of food safety. It 
should  be a valuable reference for food  
professionals in governm ent and industry, 
laboratory personnel, students, and the 
educated consum er.

H . M ic h a e l  W eh r  
Oregon D epartm ent o f A griculture  
Laboratory Services D ivision  
Salem , OR 97310

Flavor M icrob io logy . By P inhas Z.
M argalith. P ublished by Charles C Thomas,
Springfield , IL, 1981. 309 pp. Price $31.50.
ISBN 0-398-04083-4.
Effects on  the flavor o f foods and beverages 

caused by natural substances produced  
through the biochem ical activity of 
m icroorganism s, especially  ferm entation  
products o f yeasts and lactic acid bacteria, have  
lon g  been recogn ized . H ow ever, m any 
nuances of flavor w h ich  result from  m icrobial 
activity are less w e ll understood and contin ue  
to be the subject o f in tense research. The
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author has produced a w e ll organized  text 
sum m arizing the scientific literature on the  
subject o f flavor production by 
m icroorganism s.

The author's objective in  preparing th is text 
w as to em ph asize the role o f m icroorganism s 
in  flavor production, a subject genera lly  g iven  
less em phasis in  standard texts on  food  
tech n ology  and m icrobiology. Background  
inform ation is provided  in  the in itia l chapters 
for readers unfam iliar w ith  general 
m icrobiology and flavor sensation.
Subsequent chapters describe the effects of 
m icrobial action on  flavor production  in dairy 
products, m eats, vegetab les, bread, w in e , and  
beer. The final chapter deals w ith  the flavor 
com p onents o f m ushroom s and the 
com m ercial production o f flavor-enhancing  
substances such as m onosod ium  glutam ate. 
Extensive b ib liographies fo llow  each chapter, 
and author, subject, and organism  ind exes are 
provided  for easy reference.

O verall, the book is w e ll w ritten  and  
in form ative, and should  serve as a useful 
reference for regulators and researchers 
concerned w ith  flavor tech n ology , 
m icrobiology, and chem istry.

Ja m e s  H. M a r y a n sk i 
Food and D rug A dm in istration  
D ivision of Food and Color A d d itives  
W ashington , D C  20204

H an d b ook  o f  A n io n  D eterm in ation . By W.
John W illiam s. A vailable through  
Butterworth Inc., 10 Tower O ffice Park, 
W oburn, M A 01801, 1979. 630 pp. Price 
$130.00. ISBN 0-408-71306-2.

This unique book contains over 110 practical 
procedures for the determ ination  o f 69 anions  
d iv id ed  in to  4 groups: general, sulfur, and 
h alogen  an ions, and phosphorus oxyanions. 
Each section  is sim ilarily  structured coverin g  a 
range of analytical techn iques for separation, 
gravim etry, titrim etry, spectroscopic m ethods, 
and electroanalytical m ethods fo llow ed  by 
catalytic, k inetic, radiochem ical, and therm al 
m ethods. This sim p lifies fin d in g  a particular 
m ethod. A nother im portant feature is the 
separation o f procedures for determ ination  
according to particular anions.

M ethods g iven  are for sam ples in  solu tion .
If a sam ple to be analyzed  is not in  so lu tion , 
the reader is referred to tw o m onographs on  
d ecom position  techn iques for inorganic and  
organic sam ples. It may be argued, how ever, 
that so lub ilization  techn iques m ay be 
im portant en ou gh  to require that the author 
provide specifics rather than refer the reader 
to other works.

Step-by-step procedures are g iv en  for each  
anion  and m ethod, required reagents are 
specified , and special apparatus is p ictured or 
described w h en  pertinent. The book is w e ll 
w ritten  and is a fairly com plete gu id e  to 
im portant and usefu l m ethods in clu d in g  older  
but usefu l and reliable procedures o f earlier 
years. Frequent references are m ade to 
procedures that are in  recent ed ition s o f 
O fficial M eth ods of A n a lysis  of the A O  AC.

This book should  be a part o f the library of 
every analytical chem ist d ea lin g  w ith  assays 
that inclu de m ost anions.

J. Be n t o n  Jo n e s , Jr
U n iversity  of Georgia 
D epartm ent of H orticu lture  
A th en s, GA 30602
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N E W  P U B L IC A T IO N S

Beverages: Carbonated and N oncarbonated , 
R evised  E dition . By Jasper G. W oodroof. 
P ublished  by AVI P ublish in g  Co. Inc., PO 
Box 831— 250 Post Rd, East W estport, CT
06881,1981. 524 pp. Price: U.S. & Can. 
$45.00, other countries $49.50. ISBN-0- 
87055-381-X.
A standard reference for the beverage  

industry, this book has been  updated w ith  
n ew  inform ation on ingred ien ts in clu d in g  
acids, flavors, colors, and sw eeteners. Recent 
d ev elop m en ts in beverage tech n ology  cover  
quality control, equ ipm ent regulations, and 
w aste disposal. Evaluations o f opportunities  
in  future markets are inclu ded  as are 
discussions of the form ulation and production  
o f beverages, p lant layout, production  
m ethods and carbonation and cooling, 
packaging techn ology , sanitation, product 
d evelop m en t, and m arketing.
C om m ercial W in em ak in g , P rocessing and  

C ontrols. By Richard P. V ine. P ublished  
by AVI P ublish ing Co., Inc., PO Box 831 — 
250 Post Rd, East W estport, CT 06881, 1981. 
494 pp. Price: U.S. & Can. $24.50, other  
countries $29.50. ISBN-0-87055-376-3.
Commercial W inem aking  is d esign ed  to assist 

n ew  or ex isting sm all w in eries in  estab lish ing, 
m aintain ing, and upgrading quality control 
m ethods, and to clarify technical inform ation  
and governm ent regulations. It can also be 
used as a textbook for introductory  
w in em ak in g  courses. Coverage of basic 
operations in  the w in ery  and laboratory 
in clu d e d iscussions o f grapes, ferm entation, 
aging, bottling, f illin g , corking, storing, 
m icrobiological controls, record k eep in g  and  
analytical m ethods. M ethods are presented  for 
organizin g sam plings and analyses essential

for quality control. U.S. Bureau o f A lcohol, 
Tobacco and Firearms regulations are stressed  
and coverage o f regulations inclu des approved  
laboratory equ ipm ent, procedures, w in e  
iden tity , labeling requirem ents and  
certification, advertising and prom otion of 
w in e , standards o f fill, and related provisions.

Food Law H an d b ook . By H. W. Schultz. 
P ublished  by AVI P ublish ing Co., Inc., PO 
Box 831— 250 Post Rd, East W estport, CT
06881,1981. Approx. 675 pp. Price: U.S.
& Can. $79.50, other countries $87.50. 
ISBN-0-87055-372-0.
Food Law Handbook  describes the publication, 

docum entation , and codification of federal 
food law s and regulations. T w enty food law s 
in  the U.S. in  addition  to the Federal Food, 
Drug & Cosm etic Act are ex tensively  
discussed. Laws relating to the environm ent, 
trade practices, governm ent operations, 
occupational safety and health , and public  
health  are se lectiv e ly  included. Em phasis is 
placed on  description o f food law  rather than  
interpretation. The book is d esign ed  to 
provide the k n ow led ge and m eans n eed ed  to 
locate legal inform ation on  any subject 
relating to food. W hile specific regulations 
are inclu ded  on ly  as exam ples, references and  
step-by-step procedures are g iven  for use of 
Federal R egister and Code of Federal R egulations 
to provide current regulatory inform ation and  
proposals relating to food. The book is aim ed  
prim arily at federal and state governm ent  
em p loyees and officials in vo lved  in  food  
regulation, and secondarily  at educators in  
food science and techn ology , agriculture, and  
packaging, and at those in vo lved  in  food  
industry m anagem ent, m arketing, and product 
research and d evelopm ent.
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G E N E R A L  R E F E R E E  R E P O R T S :  C O M M U T E E  A

Report on Feeds
CLYDE E. JONES
State Department of Agriculture, 2331 W 31st Ave, Denver, CO 80211

O ne collaborative study on  crude fiber w as 
com p leted  this year. N o  other collaborative 
work w as reported, but som e m ethod d ev e lo p 
m ent work has b een  done.

Crude Fat in Pet Foods.— (N o Associate Referee). 
A lthou gh  there is still a controversy concerning  
the com bination of m ixed pelleted and expanded  
products, no on e contacted vo lu n teered  to be
com e A ssociate Referee. A  recom m endation  is 
made again this year that w ould  allow  regulatory 
laboratories the decision  as to w h ich  fat m ethod  
they w ou ld  use in  both pet foods and m ilk re
placers.

A lth ou gh  it is questionable that m ethods  
sh ou ld  be m od ified  to accom m odate on e or tw o  
m anufacturers o f pet foods, it seem s reasonable 
that m ilk replacers sh ou ld  be analyzed  by 
m ethod 7.059. The G eneral Referee therefore 
suggests rem oval o f the w ord "entirely" from  
instructions for crude fat or other extract, 
7.055-7.060 , to read "Use M ethod 7.056 or 7.057 
for m ixed feeds other than (1) baked a n d /o r  ex
panded, (2) dried m ilk products, or (3) contg  
urea." For further d iscussion , see last year's 
G eneral R eferee report.

Crude Fiber.—A collaborative study on ceramic 
fiber used to replace asbestos as a filter aid in  
crude fiber determ inations, by D avid O. H olst, 
sh ow ed  that ceram ic fiber was a suitable re
placem ent for asbestos. A doption as official first 
action is recom m ended. Associate Referee H olst 
has agreed to chair a w ork ing group for ISO to 
study filtration problem s o f crude fiber and cell

This report of the G eneral Referee was presented at the 95th A nnual Meeting of the AOAC, Oct. 19-22,1981, at W ashington, 
DC.

The recom m endations of the  General Referee w ere approved 
by Com mittee A and  w ere adopted by the Association. See the 
report of the  com m ittee for detailed  recom m endations, this 
issue.

Section num bers re fer to Official Methods of Analysis (1980) 
13th Ed.

w all constituents, w ith  a report due at the 1982 
m eetin g  in  Budapest on  feeds.

C rude Fiber in M ilk  R eplacers.— Jim Pierce con 
tinues to work w ith  th e Iowa D epartm ent o f  
A griculture on a revised  m ethod. Problem s 
w ere again experienced  w ith  a n ew  extraction  
system , but work w ill continue.

M in erals in Feeds.— D ianne G ehrke w as ap
pointed  as a n ew  Associate Referee this year; she  
is surveying the needs for m ethod im provem ents 
in  m ineral analysis in  feeds and seek in g  input 
and suggestions.

N o n -N u tr itiv e  Residues in Feeds.— Peter J. Van 
Soest con tin u es h is w ork w ith  ISO.

Protein .— R odney N o el p lans to conduct a 
collaborative study u sin g  copper catalyst for 
crude protein, but needs additional collaborators. 
There is som e concern about h ow  to treat the 
block d igestion  in  the study.

Sam pling.— V. C. M idkiff has b een  appointed  
th e n ew  Associate Referee. N o  collaborative 
study w as conducted  th is year, but in p u t w as 
provided to ISO on their proposed feed sam pling  
protocol.

A m ino A cid  A n a lysis  in M ix ed  Feeds and Infrared  
Reflection Techniques in M ixed  Feeds.— Interest has 
been expressed in both these fields, but as yet no  
on e has volu nteered  to becom e an Associate 
Referee.

Several persons w h o  are experts in  iod in e  d e
term inations in  m ixed feeds have expressed  in 
terest in im proving iod in e  m ethods; work may 
be don e in  this fie ld  next year.
R e c o m m e n d a t io n s

(1) Adopt as official first action the substitu
tion o f the ceramic fiber filter in the crude fiber 
m ethod, 7.061-7.065,

(2) Rem ove the w ord "entirely" from  in 
structions for crude fat, 7.055-7.060.

(3) C ontinue study on all topics.
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Report on Fertilizers and Agricultural Liming Materials
ROBERT C. R U N D
Office of the Indiana State Chemist, Purdue University, Department of Biochemistry, 
West Lafayette, IN  47907

Boron.— Associate Referee James R. M elton has 
reported on  an exten sive collaborative study  
com paring the AOAC titrim etric m ethod for 
acid-solub le boron (2.114-2.116) w ith  a co lori
m etric m ethod using azom eth in e H as the d e
v e lo p in g  agent. Blind duplicates o f 4 m atched  
pairs (16 sam ples) w ere used in  the stu dy by 11 
collaborators. Evaluation of the results indicates 
prom ise of the azom eth in e H m ethod as an al
ternative to the AOAC official titrim etric m eth
od. The Associate Referee recom m ends adop
tion  o f the colorim etric m ethod as official first 
action and the General Referee concurs.

Iron .— Associate Referee James R. S ilkey con 
tinues to evaluate procedures for the determ i
nation of chelated  iron. C om m unication re
ceived  from the Associate Referee indicates

This report o f the General Referee was presented at the  95th 
Annual Meeting of the AOAC, Oct. 19-22,1981, at W ashington, 
DC.

The recommendations of the General Referee w ere approved 
by Committee A and w ere adopted by the Association. See the 
report of the comm ittee for detailed  recom m endations, this issue.Section num bers refer to Official Methods of Analysis (1980) 
13th Ed.; "Changes in Methods," J. Assoc. Off. Anal. Chem. (1980) 
63, 374-423.

progress toward the d evelop m en t o f a m ethod  
for collaborative testing.

Sodium .— Associate Referee Luis F. Corom inas 
has indicated that plans w ere underw ay for a 
collaborative com parison o f the atom ic absorp
tion  spectrophotom etric m ethod (/. Assoc. O ff. 
A nal. Chem. 64, 704-708 (1981) w ith  the AOAC  
flame em ission m ethod (2.147-2.150). H ow ever, 
the report on  th is collaborative work has not 
b een  received.

N o  other reports have been  received. 
R e c o m m e n d a t io n s

(1) A dopt as official first action the azom eth 
in e H colorim etric m ethod as proposed by the  
Associate Referee.

(2) A ppoint an Associate Referee for M olyb
denum  and contin ue study.

(3) Proceed w ith  planned collaborative study  
on atom ic absorption m ethod for sodium .

(4) C ontinue official first action status o f the 
fo llo w in g  m ethods: w ater-inso lub le n itrogen , 
M ethod II (2.073-2.074); m odified  com p rehen
sive  n itrogen  (2.061-2.062); sulfur (2.A01).

(5) C ontinue study on  all topics.

Report on Pesticide Formulations: Carbamate and Substituted Urea 
Insecticides
P A U L  D . JU N G
Environmental Protection Agency, Office of Pesticide Programs, Beltsville, M D 20705

This past year has been the most productive in  
recent m em ory regarding work by pesticides 
Associate Referees. Our ow n  laboratory has 
been  in vo lv ed  w ith  8 in d ivid ual collaborative  
studies relating to pesticide form ulation analysis

This report of the  General Referee was presented a t the 95th 
Annual Meeting of the AOAC, Oct. 19-22,1981, at W ashington, 
DC.

The recommendations of the General Referee were approved 
by Committee A and were adopted by the Association. See the 
report of the  com m ittee for detailed recom m endations, this 
issue.

and w e are currently com m itted to participating 
in 3 m ore studies. In m ost cases the techn ique  
of choice is HPLC w ith  an internal standard.

The fo llow in g  is the present status of selected  
topics assigned to Associate Referees:

Bendiocarb.— Peter L. Carter has now  narrowed 
the internal standard HPLC m ethod search and  
w ill probably initiate an AO AC-CIPAC m ethod  
this year.

Carbofuran .— Edward J. Kikta, Jr, the n ew  A s
sociate Referee, has initiated an internal standard
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HPLC m ethod for this chemical. H e anticipated  
that sam ples w o u ld  be sent in  O ctober 1981.

Carbosulfan.— Edward J. Kikta, Jr, th e n ew ly  
appointed  A ssociate R eferee for th is n ew  topic, 
is considering poten tia l m ethods for collabora
tion.

M ethiocarb.— Charles J. C ohen, the n ew ly  ap
p o in ted  A ssociate Referee, is con sid erin g  all 
op tion s for a collaborative m ethod.

M eth o m yl.— James E. Conaway, Jr, has com 
p leted  study o f an internal standard HPLC  
m ethod  for form ulations conta in ing th is active  
in gred ien t and is evaluating the data.

O x am yl.— G lenn A. Sherw ood, Jr, the n ew ly  
appointed  A ssociate Referee, has com p leted  
study o f an HPLC m ethod for form ulations  
con ta in in g  th is com m odity, and analytical data 
are b ein g  evaluated.

Pirim icarb.— Peter D. Bland com p leted  an in 
ternal standard GLC collaborative study and the 
m ethod was adopted interim  official first action. 
The Associate R eferee recom m ends and the  
G eneral Referee concurs that the m ethod  be 
adopted official first action.

P ropoxur.— Charles J. C ohen, th e n ew ly  ap
p o in ted  Associate Referee, is con sid erin g  a der- 
ivatization  m ethod for collaboration.

O ther Associate R eferees reported contin ued  
study on  their topics.

R e c o m m e n d a t io n s
(1) A dopt as official first action the interim  

first action GLC m ethod for the determ ination  
of pirimicarb.

(2) C ontinue study on  all topics.

Report on Pesticide Formulations: Fungicides and Disinfectants
T H O M A S  L. JE N SE N
State Department of Agriculture, 3703 S 14th St, Lincoln, NE 68502

In th is area, several topics have no Associate 
Referees. H ow ever, a lot of work has been  done  
in  the past and several m ethods are in clu d ed  in  
th e current book o f m ethods.

Brian Korsch o f D iam ond Shamrock has been  
appointed Associate Referee for Chlorothalonil, 
and is w elcom ed  to the group. A lso, it is h oped  
that through contacts m ade, n ew  A ssociate Ref
erees can be appointed.

The fo llo w in g  is the status report o f selected  
topics contained  in  th is section:

B enom yl.— A ssociate Referee Lilia Rivera re
ports d ifficu lties w ith  the LC m ethod b ein g  d e
veloped .

C hlorothalonil.— A ssociate Referee Brian H. 
Korsch reports that a m ethod  w ill be ready for 
collaborative study in  the near future.

P en ta ch lo ro n itro b en zen e.— A ssocia te R eferee  
Alan R. H anks has com p leted  a collaborative  
study and has subm itted the results to AO AC.
R e c o m m e n d a t io n s

(1) A dopt as official first action the GLC 
m ethod  for pen tachloronitrobenzene.

(2) A dopt as official final action the official 
first action  GLC (6 .215-6 .219) and HPLC  
(6 .A 09-6.A 14) m ethods for captan. N o te  that 
w h ile  both m ethods offer the same accuracy, the 
precision o f the HPLC m ethod is superior to that 
of the GLC m ethod.

(3) Adopt as official final action the titrimetric 
and electrolytic m ethods for copper naphthenate, 
6.065-6.066.

(4) A dopt as official final action the poten- 
tiom etric m ethod for trip h en yltin , 6.436-6.439.

(5) Appoint Associate Referees in  areas where 
official m ethods do not exist.

(6) C ontinue study in  all areas, esp ecia lly  for 
com pounds w h ere a specific test may be avail
able.

This report of the General Referee was presented a t the 95th 
A nnual M eeting of the AOAC, Oct. 19-22,1981, at W ashington, 
DC.The recommendations of the General Referee w ere approved 
by Committee A and w ere adopted by the Association. See the 
report of the comm ittee for detailed  recom m endations, this 
issue.Section num bers refer to Official Methods of Analysis (1980) 
13th Ed.; "Changes in Methods," /. Assoc. Off. Anal. Cltem. (1980) 
63, 374-423.
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Report on Pesticide Formulations: Halogenated and Other 
Insecticides, Synergists, and Insect Repellants
JA M ES E. L A U N E R
State Department of Agriculture, Laboratory Services, Salem, OR 97310

C onsiderable activity occurred under th is as
sign m en t th is year; h ow ever, very few  co llabo
rative reports w ere subm itted.

At the 1981 Collaborative International Pes
ticides A nalytical C ouncil (CIPAC) m eetin g  in  
G em bloux, B elgium , the AO AC-CIPAC provi
sional m ethod for «-octyl b icycloheptenedicar- 
boxim ide (MGK 264) (6.A15-6.A17) w as adopted  
as a fu ll AOAC-CIPAC m ethod. CIPAC also  
agreed that, for m ethod evaluation , AOAC sta
tistical procedures should be follow ed; how ever, 
any statistically sound procedure w h ich  rejects 
aberrant results could be used.

Seven  Associate Referees w ere appointed  
during the past year: Alan M. Rothman, Dicofol; 
Ron D. C ollins, Fenvalerate; Lorraine Kroposki, 
Fumigants; G eorge S. W alser, M ethoxychlor; 
Spencer K. Carrigan, N icotine; A n n e O chs, Per- 
thane and Trichlorfon.

Since AG chlordane is no longer produced, the 
Associate Referee recom m ends declaring surplus 
the fo llo w in g  final action m ethods: AG chlor
dane (6.232-6.235), AG chlordane in  granulated  
formulations (6.236-6.240), and heptachlor in AG 
chlordane (6.241-6.244), L ikew ise, the final 
action  co lorim etric  m eth od  for ch lord an e  
(6.223-6.227) is empirical and subject to analyst's 
expertise and fam iliarity w ith  the m ethod; 
therefore, the Associate Referee recom m ends it 
be declared a surplus m ethod. The General 
Referee concurs.

P erthane, R u elene, and C h lord econ e no  
lon ger are produced in this country and little  
interest is indicated by regulatory agencies; 
therefore, the General Referee recom m ends  
discon tin u in g  these topics.

The fo llow in g  is the present status o f selected  
topics assigned to A ssociate Referees:

Chlordane.— J. Forrette w ill study the com bi-

This report of the General Referee was presented at the 95th Annual Meeting of the AOAC, Oct. 19-22,1981, at W ashington,
The recommendations of the General Referee were approved 

by Committee A and were adopted by the Association. See the 
report of the  com m ittee for detailed recom m endations, this issue.

Section num bers refer to Official Methods of Analysis (1980) 
13th Ed., and "C hanges in M ethods,” /. dssoc. Off. Anal. Chem. (1980) 63, 374-423; (1981) 64, 501-540.

nation  o f total ch loride w ith  infrared to deter
m ine chlordane and heptachlor in  m ixtures.

C hlordim eform .— A. H ofberg has in itiated  a 
collaborative study o f a GLC m ethod.

D icofo l (1 ,l-B is (c h lo r o p h e n y l) -2 ,2 ,2 -tr ic h lo -  
roethanol).— A. Rothm an w ill in itiate a collabo
rative study o f an HPLC m ethod.

Endosulfan.— R. W atson is investigatin g  the  
GLC m ethod accepted as a fu ll CIPAC m ethod.

F envalerate.— R. C ollins is cooperating w ith  
CIPAC on a GLC study.

Fum igants.— L. Kroposki w ill study a GLC 
m ethod  for sulfuryl fluoride.

M eth oxych lor.— G. W alser participated in  a 
collaborative study w ith  CIPAC.

N -O c ty l  B icyc loh ep ten ed icarbox im ide (M G K  
2 6 4 ).— V. M einen recom m ends d iscon tin u in g  
this topic w ith  the satisfactory official final action 
m ethod  (6.A 15-6.A 17).

P erm ethrin .— H. Morris is cooperating w ith  
CIPAC on a GLC study.

P iperonyl Butoxide and P yre th rin s.— D. Kassera 
has com p leted  a collaborative study o f a GLC 
m ethod and recom m ends adoption as official 
first action. The G eneral Referee concurs.

R otenone.— R. Bushway plans a collaborative  
study o f an HPLC m ethod.

R esm ethrin .— M. Law plans a collaborative 
study o f a GLC m ethod.

Tetradifon.— A. Martijn recom m ends adoption  
of the official first action gas-liquid chrom ato
graphic CIPAC-AOAC m ethod (6.B09-6.B14) as 
officia l final action. The G eneral Referee co n 
curs.

Toxaphene.— W. Clark w ill in itiate a study of 
an infrared m ethod.

Trichlorfon (D y lo x ).—A. Ochs is investigatin g  
GLC and HPLC m ethods.
R e c o m m e n d a t io n s

(1) C ontinue official first action status o f the  
fo llo w in g  items: (a) the GLC m ethod for tech 
nical allethrin  (6.149-6.154); (b) the radioactive 
tracer m ethod for b en zen e hexachloride (6.202); 
(c) the hydrolyzable chloride m ethod for dicofol 
(6.283-6.288); (d) the GLC m ethod for fum igants 
(6.143-6.148); (e) the infrared m ethod for roten
on e (6.163-6.164); (f) the UV m ethod for su lfox
ide (6.419).
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(2) A dopt as official first action the GLC 
m ethod for p ip eron yl butoxide and pyrethrins  
described by the A ssociate Referee.

(3) A dopt as o fficia l final action the official 
first action CIPAC-AOAC GLC m ethod  for 
tetradifon (6.B09-6.B14).

(4) D eclare as surplus the fo llo w in g  final ac
tion  m ethods: (a) AG chlordane (6.232-6.235); 
(b) AG ch lordane in  granulated form ulations— 
infrared m ethod (6.236-6.240); (c) heptachlor in  
AG ch lordane— GLC m ethod  (6.241-6.244); and  
(d) colorim etric m ethod  for chlordane (6.223- 
6.227),

(5) D iscon tin u e the topics: (a) C hlordecone; 
(b) N-O ctyl Bicycloheptenedicarboxim ide (MGK 
R epellant 264); (c) Perthane; and (d) R uelene.

(6) Transfer the topic D inocap (2,4-Dinitro-
6-octyl Phenyl Crotonate) to the General Referee 
for Pesticide Form ulations: F ungicides and
D isinfectants.

(7) Transfer the topic P en tach loroph enol to 
the General Referee for Flerbicides I.

(8) C ontinue the m ovem ent towards the goal 
of d ele tion  o f total h alide m ethods as rapidly as 
possib le.

(9) C ontinue study on all other topics.

Report on Pesticide Formulations: Herbicides II
LASZLO TORMA
Montana Department of Agriculture, Laboratory Bureau, Montana State University, Bozeman, 
M T  59717

W ith the appointm ent o f n ew  G eneral Refer
ees for pesticid e form ulations the A ssociation  is 
h o p in g  to increase the num ber o f com p leted  
collaborative studies. AO AC proposes to do this 
by encouraging industry and regulatory chem ists 
to initiate and participate in  needed collaborative 
studies. The past year, the G eneral Referee's 
prim ary objectives w ere to fam iliarize h im self  
w ith  the problem s in  the assigned area o f AO AC 
w ork and obtain A ssociate R eferees for the var
ious topics. A ll existing Associate Referees were 
contacted and asked about their plans for future 
study. Responses from Associate Referees w ere  
s lo w  and incom p lete.' N e w  A ssociate R eferees 
w ere obtained  for som e topics w h ich  w ere not 
p reviou sly  assigned. A d ditional R eferees w ill  
be n ee d ed  to estab lish  n eed ed  o ffic ia l  
m ethods.

N e w ly  appointed Associate Referees and their 
topics are: G. Fuller, Alanap; B. H. Korsch, D i
m eth y l T etrachloroterephthalate; G. A. Sher
w o od , D iu ron, L inuron, and Siduron; L. R. 
H agem an, Paraquat.

The G eneral R eferee is s till seek in g  A ssociate

This report of the  G eneral Referee was presented  at the  95th 
A nnual M eeting of the AOAC, Oct. 19-22,1981, at W ashington, 
DC.The recom m endations of the General Referee w ere approved 
by Committee A and were adopted by the  Association. See the 
report of the  com m ittee for deta iled  recom m endations, this 
issue.

R eferees for Barban, B enzoyp rop yl-eth yl, D i- 
noseb , M onuron, O ryzalin , and Penoxalin .

The fo llow in g  is the present status o f selected  
topics assigned  to A ssociate Referees:

A lan ap .— G. Fuller is in vestigatin g  an HPLC  
m ethod  and plans a collaborative study.

Benefin, Fluchloralin, and Trifluralin .— G. S. 
Grimes is com p letin g  prelim inary w ork on  an 
HPLC m ethod for these com pounds. H e is 
p lan n in g  a collaborative study during the com 
in g  year. Indications are that the proposed  
m ethod  can also be used for th e determ ination  
of profluralin.

B rom acil.— P. K. T seng is ready to conduct a 
co llab ora tiv e stu d y  o f a p ro p osed  HPLC  
m ethod.

D im ethyl Tetrachloroterephthalate.— B. H. Korsch 
is proposing a GLC collaborative study to resolve 
possible problem s betw een  existing official GLC 
and IR m ethods.

P araquat.— L. R. H agem an is stu d y in g  an  
HPLC m ethod.
R e c o m m e n d a t io n s

(1) A dopt as o fficia l first action the interim  
officia l IR m ethod  for m ethazole (/. Assoc. Off.  
A n al. Chem. 64, 1185-1186 (1981)).

(2) D iscon tin u e th e topic D in itram ine. A c
cording to U.S. Borox Research Corp., th is  
product is n o  lon g er  m arketed.

(3) D isco n tin u e  th e topic L enacil. T his 
product is not m arketed in  the U n ited  States.
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Report on Pesticide Formulations: Herbicides III
T H O M A S  L. JE N S E N
State Department of Agriculture, 3703 S 14th St, Lincoln, NE 68502

This section  has been an extrem ely active one  
during the past year, and the General Referee 
thanks the p eo p le  in v o lved  in  all areas. The 
A ssociate Referees have been  m ost h elp fu l in  
provid ing n eeded  inform ation on  the d ifferent 
topics.

Several peop le have joined the ranks, in clu d 
ing: L. A. Furer o f M onsanto, for A lachlor and  
Propachlor; Tim Stevens o f D ow , for Dalapon; 
W illiam  Betker of M obay, for M etribuzin; Del- 
mas P en n in g ton  o f Rohm & Haas, for Propanil. 
A lso, a possib le referee for DM SA and MSMA  
has b een  contacted.

This leaves Bentazone, C acodylic A cid, Me- 
talochlor, and Terbuthylazine w ithou t m ethods 
or Associate Referees. The G eneral Referee is 
optim istic o f b ein g  able to find  A ssociate Refer
ees for the rem aining topics, considering the  
industry support for this area.

Special thanks also go to the persons w h o , for 
various reasons, resign ed  as Associate Referees. 
In each and every case, a n ew  A ssociate Referee 
w as found  d irectly from contacts m ade before 
resign ing, and this was greatly appreciated.

The fo llow in g  is a status report o f selected  
topics in this section:

A lachlor and Propachlor.—A ssociate R eferee L. 
A. Furer is w ork ing on m ethods for both com-

This report of the  General Referee was presented  at the 95th 
Annual Meeting of the AOAC, Oct. 19-22,1981, at W ashington, 
DC.

The recommendations of the General Referee w ere approved by Com mittee A and  w ere accepted by the  Association. See 
the report of the committee for detailed recommendations, this issue.

pounds, and in ten d s to conduct a collaborative 
study soon.

Brom oxynil.— Associate Referee L. J. H elfant is 
look in g  at other form ulations o f the com p ound  
to determ ine if further work is necessary.

D alapon .— A ssociate Referee T. S tevens is 
conducting a collaborative study on  this com 
pound.

G lyph osa te .— Associate Referee A. J. Burns is 
conducting a collaborative study on  th is com 
pound.

M etribuzin .— Associate Referee W illiam  Betker 
has a m ethod that, w ith  a few  changes, w ill be 
subm itted for collaborative study.

P ropan il.— A ssociate R eferee D elm as P en 
n in gton  has proposed a m ethod w h ich  w ill be 
collaboratively studied.
R e c o m m e n d a t io n s

(1) Include Butachlor in the refereeship o f Mr. 
Furer, n ow  Associate Referee for A lachlor and  
Propachlor.

(2) A p point an A ssociate Referee to in v esti
gate the n eed  to update the m ethod for ami- 
trole.

(3) As a triazine, atrazine is inclu d ed  in  an
other section  under the refereeship  of Mr. 
Hofberg. Therefore, Atrazine should be deleted  
as a separate topic.

(4) Appoint Associate Referees in areas w here  
AOAC m ethods are lacking.

(5) C ontinue stu dy in  areas w ith  em phasis in  
com p letin g  d evelopm enta l work and collabo
rative studies n ow  underway.
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Report on Pesticide Formulations: Organothiophosphate Pesticides
E D W IN  R. JA C K S O N
Mississippi State Chemical Laboratory, Box CR, Mississippi State, M S 39762

Progress in  d ev e lo p in g  AOAC m ethods for 
organothiophosphate pesticide form ulations has 
been slow  during the past year. M any Associate 
Referees report that it is extrem ely d ifficu lt to 
find  the necessary tim e to carry out their as
signm ents. In addition , 3 A ssociate Referees 
found it necessary to resign their position s b e
cause they w ere no lon ger in vo lv ed  in  w ork re
lated to their assigned pesticide. Several add i
tional topics have also been established  and A s
sociate R eferees are need ed  to work in  these  
areas.

James W. M iles, Centers for D isease Control, 
has com p leted  a joint CIPAC-AO AC collabora
tive study on tem eph os (Abate). The study was 
successful, and Dr. M iles has subm itted the 
m ethod for adoption by AOAC.

The fo llow in g  is a sum m ation of the activities 
and recom m endations o f the various Associate  
Referees:

A cep h a te .—A ssociate Referee T. C. Arnst re
sign ed  because of a change in  job em phasis.

Chlorpyriphos.— An HPLC m ethod was adopted  
official first action last year. Associate Referee
N . E. Skelly  recom m ends that th is m ethod be 
adopted official final action.

Coum aphos.— Mark M cDonald has changed  
em ployers; it is anticipated that his replacem ent 
w ill be available to serve as Associate Referee for 
this pesticide.

D iazinon .— (A. H. Hofberg). The GLC m ethod  
w as adopted official first action but a m odifica
tion  o f m ethod is under consideration.

D im eth oate.— A ssociate Referee R. S. W ayne 
has developed an HPLC m ethod and plans a joint 
AO AC-CIPAC study this w inter.

D ioxathion .— An HPLC m ethod is currently  
b ein g  used by A ssociate Referee W. H. Clark for

This report of the  General Referee was presented at the 95th 
A nnual M eeting of the AOAC, Oct. 19-22,1981, at W ashington, 
DC.The recommendations of the General Referee were approved 
by Committee A and were adopted by the Association. See the 
report of the  comm ittee for detailed  recom m endations, this 
issue.Section num bers refer to Official Methods of Analysis (1980) 
13th Ed.; "Changes in M ethods," J. Assoc. Off. Anal. Chem. (1981) 
64, 501-540.

quality control. H e w ill evaluate the possibility  
of stu d yin g  it collaboratively.

E ncapsu la ted  O rgan oph osph oru s P es tic id es .— 
A ssociate Referee J. J. Karr conducted  a co llabo
rative study on encapsulated diazinon (Knox Out 
2FM). H e recom m ends that th e m ethod  be 
adopted official first action.

EPN .— A ssociate R eferee J. E. Forrette found  
it necessary to id en tify  an in terfering im purity  
in technical EPN. W hen this is don e he w ill be 
ready to conduct a study on  an HPLC m ethod.

E thoprop .— Associate Referee Chan C aldw ell 
is no longer associated w ith  crop chem icals; this 
product w as sold  to another com pany. A 
chem ist em ployed  by the purchaser has agreed  
to serve as Associate R eferee if he is authorized  
to do so by his supervisors.

Fensulfothion .— An HPLC collaborative study  
is nearing com p letion  and results look  prom is
ing. Associate Referee Margie O w en may obtain 
interim  first action approval during the com in g  
year.

Fenthion.— Associate Referee W. G. Boyd plans 
to evaluate ex isting GLC m ethods for this com 
pound.

Fonophos.— Associate Referee H. M oya has 
evaluated GLC m ethods and hopes to subm it one  
to a collaborative study in  1982.

Parathion and M e th y l P arathion .— A ssociate  
Referee E. R. Jackson plans a collaborative study  
to inclu de parathion dusts and m eth yl para- 
th ion-parath ion  mixtures.

P h o ra te .— A ssociate R eferee R. G rypa is 
stu d yin g  a GLC m ethod for possib le collabora
tive study.
R e c o m m e n d a t io n s

(1) Adopt as official final action the official 
first action m ethod for ch lorpyrifos (HPLC) 
(6.B15-6.B19) and encapsulated m eth yl para
thion  or parathion (GLC) (6.409-6.414).

(2) A dopt as official first action the GLC 
m eth od  for encapsulated d iazin on  (/. Assoc. Off.  
A n al. Chem. 65, 115-118(1982)).

(3) Adopt the proposed CIPAC-AOAC HPLC 
m ethod  for tem eph os as official first action.

(4) C ontinue study on all topics.



R ep ort o n  P e s t ic id e  F o rm u la tio n s: O th e r  O r g a n o sp h o sp h a te  
I n s e c t ic id e s , R o d e n t ic id e s , a n d  M is c e lla n e o u s  P e s t ic id e s
G. MARSHALL GENTRY
Florida Department of Agriculture and Consumer Services, Tallahassee, FL 32301
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The Associate Referees have experienced  
heavy w orkloads in their area of responsib ility  
and have had little time to devote to collaborative 
studies.

Associate Referee Elmer H. H ayes has re
quested to be relieved  o f the responsibility of all 
rodenticides and w ill be the Associate Referee on  
Warfarin. Associate Referees are n eed ed  for 
C hlorophacinone, a -N ap h th ylth iou rea , Vacor, 
Strychnine, Crufomate, and Dicrotophos. Please 
contact the General Referee if you are interested  
in  any o f the above vacancies.

The fo llow in g  is the present status o f selected  
topics under this G eneral Refereeship:

C rotoxyphos.— Associate Referee W. K ing is 
in vestigatin g  a GLC m ethod.

D ich lorvos.— Associate Referee N . Epstein is 
in vestigatin g  m ethods.

M evin ph os .—Associate Referee H. H olly  has 
been investigating a GLC m ethod and expects to 
conduct a collaborative study during the next 
year.

M onocrotophos.— A ssociate Referee G. W in
stead is in vestigatin g  GLC and HPLC m ethods.

N a led .— A ssociate Referee A. Carlstrom has 
in vestigated  a GLC m ethod w ith  a capillary co l
um n and has experienced  som e d ifficu lty . As 
soon  as these problem s have been  overcom e, a 
collaborative study w ill begin .

Tetrachlorvinphos .— Associate Referee N . Ep
stein  is in vestigatin g  m ethods.

Brodifacoum (T alon ).—Associate R eferee P. 
Bland is conducting a collaborative study o f an 
HPLC m ethod w ith  a Zorbax ODS colum n.

D iphacinone.— Associate Referee V. S tevens is 
investigatin g  an HPLC m ethod.
R e c o m m e n d a t io n s

(1) A ppoint Associate Referee for Warfarin 
and d elete the topic Rodenticides.

(2) C ontinue study on  all topics.

This report of the General Referee was presented at the 95th 
A nnual M eeting of the AOAC, Oct. 19-22,1981, W ashington, 
DC.

The recommendations of the General Referee were approved 
by Com mittee A and  w ere accepted by the  Association. See 
the report of the committee for detailed recommendations, this issue.

R ep o rt o n  P la n ts
J. BENTON JONES, Jr
University of Georgia, Department of Horticulture, Athens, GA 30602

Fluorine. —A collaborative study, presented  at 
the 1981 m eeting , concluded  that "although  
there has b een  considerable im provem en t in  
speed and sim plicity o f fluoride analyses during  
the last decade, there has b een  no im provem ent 
b etw een  laboratories. This is caused by the va
riety o f m ethods and techn iques in  use and as 
indicated in  th is study by in h eren t differences  
betw een  m ethods." A dditional study is needed  
to id en tify  the reasons for d ifferences in  results

b etw een  m ethods and for the in flu en ce o f d if
ferent types o f vegetation  sam ples on the per
form ance o f analytical m ethods.

Chrom ium .— A collaborative study w ill beg in  
in 1982 to evaluate a n ew  m ethod for determ in
ing chromium in a w id e range of plant materials; 
the m ethod has proven reliable in  in itia l tests.

Boron.— It has been  recom m ended that the  
azom ethine-H  procedure for boron in fertilizers 
be collaboratively studied  for plants. This sim -
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pie technique w as first introduced for the de
term ination of boron in  waters and soil solution  
extracts.

R e c o m m e n d a t io n s

(1) Change the title o f Em ission Spectroscopy 
(Plants) to Plasma and Spark Em ission Spec

troscopy (Plants) and appoint a n ew  Associate 
Referee.

(2) C ontin ue study on  all other topics.
This report of the General Referee was presented a t the 95th 

A nnual Meeting of the AOAC, Oct. 19-22,1981, at W ashington, 
DC.

The recommendations of the General Referee w ere approved 
by Com mittee A and w ere accepted by the  Association. See 
the report of the committee for detailed recommendations, this 
issue.

R ep ort o n  R e fe r e n c e  M a te r ia ls  a n d  S tan d a rd  S o lu t io n s
ROBERT ALVAREZ
National Bureau of Standards, Office of Standard Reference Materials, Washington, DC 20234

Certified Reference M aterials (CRMs) are h o
m ogeneous materials used in determ in in g  the 
accuracy o f m ethods, calibrating instrum ents, 
and valid ating and referring experim ental data 
to a com m on base. CRMs are issued by organi
zations generally  accepted as techn ically  com 
petent. The certificates for the CRMs list values 
o f the certified  concentration or properties.

The ISO C ouncil C om m ittee on Reference 
M aterials has issued  a D irectory o f C ertified R efer
ence M ateria ls  listin g  w o rld w id e sources of sup
p ly  and suggested  uses. Categories o f interest 
to AOAC include: environm ental; b io logical, 
botanical, foods; biom edical, pharm aceuticals; 
clin ical chem istry; and nuclear/radioactivity. 
The ISO publication is available from ISO Central 
Secretariat, A ttention  REMCO Directory, Case 
Postale 56, CH -1211, G eneve 20, Suisse (Sw it
zerland).

AO AC-related, CRM activities o f several or
gan izations are noted  below .

The N ational Physical Laboratory, T edding- 
ton, M iddlesex, UK, TW11 OLW, issues CRMs 
w h ich  in clu d e 86  pesticides o f certified purity, 
10 substances w ith  certified m eltin g  p oints, 6 
substances for calibration o f differential scanning  
calorimeters, and 8 pow ders certified for specific 
surface area.

The International Atom ic Energy A gency, PO 
Box 590, A 1011 V ienna, Austria, issues both  
CRMs and Reference Materials (RMs). Materials

This report of the G eneral Referee was presented at the 95th 
Annual M eeting of the AOAC, Oct. 19-22,1981, at W ashington, 
DC.The recommendations of the General Referee were approved 
by Com mittee A and  w ere accepted by the  Association. See 
the report of the committee for detailed recommendations, this 
issue.

are issued  as RMs instead o f CRMs, either be
cause the materials have not been ana lyzed  by a 
sufficiently large num ber o f d ifferent analytical 
techn iques or because the in d iv id u al intercom 
parison results are too d ivergent. Soil-5 (soil) 
and SL-1 (lake sed im ent) are available as CRMs 
for trace elem ent determ inations; in  preparation  
are V-9 (cotton ce llu lose), A-12 (anim al bone), 
and A-13 (dried anim al blood), also for the same 
use.

The M arine A nalytical Chem istry Standards 
Program, N ational Research C ouncil, M ontreal 
Rd, Ottawa, O ntario, Canada K1A 0R9, has an
n oun ced  the availability o f 2  m arine sed im ent  
reference materials. Values for trace m etals and 
m inor and major constituents are p rovided  on  
the certificates.

CRMs issued by the N ational Bureau o f Stan
dards (NBS) are know n as Standard Reference 
M aterials. A n ew  ed ition  o f the SRM catalog  
w ill be available in 1982.

Recent d ev elop m en ts in  SRMs applicable to 
AOAC activities are listed  below .
B io lo g ic a l ,  B o ta n ic a l, F o o d s

(1) Citrus Leaves, SRM 1572, has b een  ana
lyzed  and data are b ein g  evaluated statistically. 
This SRM, w h ich  is certified for elem en ts of 
nutritional and environm ental significance, w ill 
be available during the first quarter o f 1982.

(2) W heat Flour, SRM 1567, and Rice Flour, 
SRM 1568, have been analyzed for Pb by isotopic 
d ilu tion  mass spectrom etry and polarography. 
The revised certificates w ill show  the Pb certified  
concentrations w h ich  are 0.02 and 0.04 g g / g ,  
respectively . The values have an estim ated  
uncertainty o f ±  0.01  p g /g .



2 9 8 GENERAL REFEREE REPORTS: J. ASSOC. OFF. ANAL. CHEM . (VOL. 65, N O . 2, 1982)

C lin ic a l
(1) Human Serum, SRM 909, was analyzed for 

cholesterol and m agnesium  by d efin itive  m eth
od s— isotopic d ilu tion  mass spectrom etry. An  
addendum  to the certificate provides certified  
concentration values for these 2  analytes in  ad
d ition  to the 6 analytes certified previously. A 
collaborative study to determ ine the concentra
tions of 7 en zym es in  th is SRM by "best avail
able" m eth od ology  has been com pleted. The 
en zym es are: acid phosphatase (residual), al
kaline phosphatase, alan ine am inotransferase, 
aspartate aminotransferase, creatine kinase, lactic 
dehydrogenase, and 7 -glutamyltransferase. The 
results w ere evaluated statistically for inclu sion  
in  a revised  certificate. The certificate w ill also  
in clu d e an uncertified  concentration va lu e for 
the protein content determ ined at NBS.

(2) Sodium  Pyruvate, SRM 910, has been is
sued as a chem ical o f know n purity. It is in 
tended prim arily for use in the calibration and  
standardization of procedures for pyruvate, lactic 
deh ydrogenase, and glu tam ic-p yru vic trans
am inase determ inations.

(3) 4 -N itrophenol, SRM 938, has been  issued  
for use in calibrating spectrophotom eters for 
clin ical analysis in w h ich  4-n itroph enol is the 
chrom ogenic com pound form ed.

(4) A n ticonvulsant Drug L evel,A ssay, SRM 
1599, is b ein g analyzed  for carbam azepine and  
valproic acid by HPLC and GC m ethods. Low, 
m edium , and h igh  lev els  of these drugs are pro
vided.
En v i r o n m e n  ta l

(1) Priority Pollutant Polynuclear Arom atic 
Hydrocarbons, SRM 1647, has been prepared and 
analyzed . The SRM consists o f am puled so lu 
tions o f 16 polynuclear aromatic hydrocarbons 
in  acetonitrile. The certified concentrations of 
these EPA priority pollutants range from  ap
proxim ately 3 to 20 ¡ig /m L . The principal in 
tended use o f this SRM is calibration o f GC and  
HPLC instrum entation.

(2) Generator C olum ns for Polynuclear A ro
matic Hydrocarbons, SRM 1644, w as d evelop ed  
to generate know n, accurate concentrations o f  
anthracene, benzo(a)anthracene, and benzo(a)- 
pyrene in water.

(3) Polych lorinated B iphenyls in O il, SRM 
1581, has been am puled and is being analyzed for 
issue in  1982. The Certificate o f A nalysis w ill 
provide certified concentration values, at ap
proxim ately 100 Mg/g/ o f Aroclor 1242 and Aro- 
clor 1260 in  transform er oil and m otor oil. A 
bottle o f each matrix oil w ill be included as a 
diluent.

(4) Organics in  Shale Oil, SRM 1580, has been  
analyzed  for additional com pounds o f en v iron 
m ental significance. The revised certificate lists 
certified concentrations of fluoranthene, pyrene, 
b en zo (a )p y ren e , b en zo (e )p y ren e , p ery len e , 
p h en ol, o-cresol, 2 ,6 -d im eth y lp h en o l, and ben- 
zo(f)q u in o lin e  (5 ,6-benzoquinoline) at p g /g  
levels.

(5) Estuarine Sed im ent, SRM 1646, has been  
analyzed  and data are b ein g evaluated statisti
cally. The certificate for the SRM, available early 
in  1982, w ill provide certified  concentration  
valu es o f en v iron m en ta lly  im portant elem ents, 
such as Cd, Pb, and elem ents of interest to marine 
biologists.

The A ssociate Referee on Stability o f Orga
n op h osp h orou s P esticide Standards, G. M. 
D oose, Food and Drug A dm inistration , Los A n 
ge les, CA, has com p leted  on e phase o f h is study  
on degradation o f these pesticides under d iffer
ent experim ental conditions. H e has w ritten  a 
report, copies of w hich  are available from him on  
request.
R e c o m m e n d a t io n s

(1) Continue to investigate and report sources 
of available reference materials, especially  cer
tified  reference m aterials, applicable for use in 
the d evelop m en t, testing, and validation  of 
AOAC m ethods.

(2) Urge Associate Referees o f a.l Com m ittees 
to inform  the G eneral Referee o f their plans to 
conduct collaborative studies. W hen analytes 
and matrix are su ffic ien tly  stable, the use o f test 
sam ples representative o f larger lots o f materials 
in  these studies w ill enable the materials to be 
used as RMs or possib ly as CRMs.

(3) Encourage the Associate Referee to subm it 
his report on the stability o f organophosphorus  
p esticide standards for possib le publication in  
the AOAC Journal.
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R ep o rt o n  D ru g s , A c id ic  an d  N e u tr a l N itr o g e n o u s  O r g a n ic s
JAMES W. FITZGERALD
Food and Drug Administration, 109 Holton St, Winchester, M A 01890

A cetam inophen in D rug M ix tu res.— D avid J. 
K rieger has d evelop ed  an HPLC procedure for 
the iden tification  and determ ination o f acet
am inophen  in  analgesic preparations and w ill  
present his work at the A nnual M eeting. U sing  
a Cis colum n w ith  a m ethanol-0.75%  acetic acid 
(1 +  3) m obile phase, he w as able to separate 
acetam inophen from chlorpheniram ine maleate, 
p h en ylep h rin e hydrochloride, caffeine, sali- 
cylam ide, aspirin, salicylic acid, and phenac- 
etin.

Benzoth iazine D eriva tives.— Stephen T. H auser 
reported on his work on the separation o f ch lo 
rothiazide, hydrochloroth iazide, b en zth iazide, 
p oly th iazid e, acetazolam ide, and q u ineth azone  
by the HPLC m ethod orig in ally  d ev elop ed  by  
M oskalyk et al. (/. Pharm. Sci. 64, 1406-1408  
(1975). U sing a phenyl /nBondapak colum n w ith  
a m obile phase o f aceton itrile-w ater (35 +  65) 
and a flow  rate of 2  m L /m in , he obtained good  
separation o f all these drugs except hyd roch lo
rothiazide and q u ineth azone. The Associate  
Referee expects that w ith  additional work the 
m ethod w ill be suitable for separating all 6 
drugs.

M eth y ld o p a .— Susan T ing reported on the d e
velopm ent of an HPLC procedure for separating  
m ethyldopa from  its 3-O -m ethyldopa im purity  
and its com bination drugs hydrochloroth iazide  
and chloroth iazide, as w e ll as from 4-am in o-l-  
ch lo ro-l,3 -b en zen ed isu lfon am id e , w h ich  is an 
im purity in  hydroch loroth iazide and chlo-

This report of the General Referee was presented a t the 95th 
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DC.

The recommendations of the General Referee w ere approved 
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rothiazide. The m ethod sp ecifies use o f a 
/uBondapak Cj8 co lum n w ith  4% m ethanol in
0.3% acetic acid in water m obile phase, a flow  rate 
of 1.5 m L /m in , and detection  at 280 nm . Lin
earity and reproducibility stu d ies have been  
conducted  and results for the proposed  proce
dure on 6  com m ercial products com pare favor
ably w ith  results obtained by other standard  
m ethods.

P rim idone.— Stanley E. Roberts reported that 
he received results from 6 collaborators w h o  
perform ed the HPLC m ethod. The results look  
very good, and he expects to subm it a full report 
on the collaborative study.

T hyroid , and Thyroxine-R elated  C om pounds.— A 
n ew  Associate Referee, D onald J. Sm ith, was 
appointed  to contin ue the work o f M ae E. Bi- 
esem eyer.

Thyroid by D PP (D ifferen tia l Pulse Polarogra- 
ph y).— Walter Holak com pleted the collaborative 
study and w ill present his findings at the Annual 
M eeting.

O ther Associate Referees report little or no  
progress because o f other com m itm ents.
R e c o m m e n d a t io n s

(1) Adopt as official final action the official 
first action sem iautom ated m ethod, 39.A 01- 
39.A07, for the determ ination o f nitroglycerin in  
sub lingual tablets.

(2) Adopt as official first action the differential 
pulse polarographic (DPP) m ethod described by 
the Associate Referee for the determ ination  o f 
iod in e  in  thyroid tablets.

(3) Com bine the topics Barbiturates (General 
M ethods) and Barbiturates (Liquid C hrom atog
raphy) into a sin g le topic Barbiturates, under the 
direction o f the present A ssociate R eferee for 
Barbiturates (Liquid Chrom atography).

(4) C ontinue study on  all other topics.
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A tropin e in M orphine and A trop in e Tablets and  
Injections.— I. J. H olcom b reported that progress 
has been m ade in  his investigation  o f chrom a
tographic procedures for the separation and d e
term ination o f atropine and m orp hine in  these  
pharm aceuticals. Initial results for a gas chro
m atographic procedure sh ow  good  resolu tion  
and adequate sen sitiv ity  for the sim ultaneous  
determ ination o f m orp hine and atropine.

Belladonna A lkaloids.— An Associate Referee is 
b ein g  sought. M ethodology is n eed ed  for d e
term ining hyoscyam ine and atropine in d iv id u 
ally  w h en  they are present together in  the  
pharm aceutical, for determ in ing other bella
donna alkaloids that m ight be present, and for 
ensuring the suitability of the procedure to detect 
decom position  products.

Colchicine in T ablets.— Richard D. T hom pson  
reported that he has d evelop ed  a suitable liquid  
chrom atographic procedure for the determ ina
tion o f co lch icine. The proposed HPLC system  
resolves co lch icine from 13 associated com 
pounds, in clu d in g  the related alkaloids and  
phototransformation products o f colchicine. H e 
has applied the procedure to sam ples o f bulk  
drug to dosage form s that contain co lch icine  
alone and in combination w ith probenecid. O ne 
decom position  product, co lch icein e, d oes not 
chrom atograph w ith  the proposed HPLC pro
cedure. Either a TLC lim its test or an alternative 
chrom atographic procedure w ill have to be d e 
ve lo p ed  for that determ ination.

Curare A lka lo ids.—J. R. H ohm ann has success
fu lly  applied  the revised  HPLC procedure to 
currently m arketed sam ples o f tubocurarine 
chloride injection; results agreed w ith  the cur
rent USP bioassay. H e contin ues to seek co l
laborators to study the proposed HPLC proce
dure.
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Ephedrine.— Charles C. Clark reported no fur
ther work on  this topic. N o  adverse com m ents  
have been  received  on  the official first action  
on -co lu m n  p er iod ate reaction  m eth od  for  
ep h ed r in e  su lfate in  so lid  d osage form s, 
38.A 01-38.A 05 (/. Assoc. O ff. A nal. Chem. 63, 
692-695), and the Associate Referee recom m ends 
that the m ethod be adopted official final ac
tion.

Ergot A lka lo ids.— T. C. Knott reported the re
sults o f the collaborative study o f h is reverse 
phase HPLC procedure at this m eeting (1). The 
m ethod  w as applied  to the determ ination  o f er- 
gotam ine tartrate in  tablets and o f m ethysergide  
m aleate in  tablets. The fact that the m ethod is 
stability-indicating was illustrated by the results 
presented  last year (2 ) for the analysis o f ergot- 
am ine tartrate injection. The collaborative study 
of ergotam ine tartrate injection w ith  intact sealed  
sam ples (vs p oo led  reconstituted sam ples that 
w ere used in  the previous study) w as delayed  
because no sam ples w ere available.

N eostigm ine.— R. E. K ling reported that no  
further work w as d on e on  this project.

Physostigm ine and Its Salts.— N . W. Tym es re
ported at least year's m eeting (3) on the co llabo
rative study of his reverse phase HPLC procedure 
for analyzing physostigm ine salicylate injection  
and solu tion , and p h ysostigm in e su lfate o in t
ment. The proposed HPLC m ethod (/. Assoc. Off. 
A n al. Chem. 6 5 ,1 3 2 -1 37  (1982)) g iv es good  reso
lu tion  b etw een  p h ysostigm in e and any break
d ow n  products, preservatives, and the internal 
standard flurazepam hydrochloride. This year's 
w ritten  report inclu des the results o f an addi
tional collaborator. The A ssociate R eferee rec
om m ends that the m ethod be adopted official 
first action for determ in ing p h ysostigm in e sali
cylate and p h ysostigm in e sulfate in pharm a
ceuticals.

Pilocarpine.— I. W. W ainer is con tin u in g  his  
investigation  o f a proposed reverse nhase HPLC 
m ethod for the sim ultaneous determ ination  of 
pilocarpine, isopilocarpine, pilocarpic acid, and 
isopilocarpic acid, using a UV detector instead of  
the refractive index detector proposed in the  
original m ethod (4). H e has com p leted  valida
tion o f the m ethod w ith  commercial sam ples that 
contain a variety o f adjuvants and preservatives. 
Prelim inary work indicates that adequate reso-
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lu tion  is obtained w ith  on e brand o f ODS m i
croparticulate support but not w ith  others. 
A p plication  o f the procedure w ith  com m ercial 
colum ns o f the current v in tage o f that brand of 
support failed  to g iv e  the desired resolu tion. 
The manufacturer of the support acknow ledged  
that the m ethod o f preparing the reverse phase 
had b een  changed. The original investigator  
subsequen tly  reported (5) on  the use o f a d iffer
ent support. Application of that brand also failed  
to g iv e  the desired resolution. M odify in g  the  
m obile phase w ith  acetonitrile instead of m eth
anol together w ith  an a lk y lp h en y l m icroparti
culate colum n gave the desired resolu tion  to
geth er w ith  a change in  order o f elu tion . A  
collaborative study is recom m ended fo llo w in g  
the com p letion  o f an intralaboratory valida
tion.

R auw olfia A lkaloids (R eserpine and Rescinnam - 
in e).— Susan Barkan reported that no w ork was 
don e on  this topic.

Rauwolfia serpentina.— U. Cieri con tin u es to 
investigate the developm ent o f a suitable single  
tablet assay for determ in in g  reserp ine-rescin - 
nam ine in  Rauwolfia serpentina  tablets. H e has

in itia lly  applied  norm al phase HPLC w ith  a 
fluorom etric detector.
R e c o m m e n d a t io n s

(1) A dopt as official final action the official 
first action m ethod, 38 .A 01-38.A 05, for deter
m ination of ep h edrine sulfate in  so lid  dosage 
forms.

(2) A dopt as official first action the proposed  
HPLC m ethod for p h ysostigm in e salicylate and  
physostigm ine sulfate for solution  dosage forms 
only .

(3) C ontinue study on  all topics as in d i
cated.

R e f e r e n c e s
(1) Knott, T. C. (1981) 95th Annual M eeting of the 

AOAC, Washington, DC, Abstract 44
(2) Knott, T. C. (1980) 94th Annual Meeting of the 

AOAC, W ashington, DC, Abstract 91
(3) Tymes, N. W. (1980) 94th Annual Meeting of the 

AOAC, W ashington, DC Abstract 92
(4) Noordam, A., Waliszewski, K., Olieman, C„ Maat, 

L„ & Beyerman, H. C. (1978) J. Chromatogr. 153, 
271-273

(5) Noordam, A., Maat, L„ & Beyerman, H. C. (1981) /. 
Pharm. Sci. 70, 96-97

R ep o rt o n  D r u g s , M is c e lla n e o u s
TED M. HOPES
Food and Drug Administration, 850 Third Ave, Brooklyn, N Y  11232

B enzoyl P eroxide.— The Associate Referee has 
w ritten  an HPLC m ethod  as m odification  o f a 
m ethod that appeared in  the USP publication  
Pharmacopoeial Forum, and has subm itted it to his 
FDA headquarters for forw arding to the USP. 
The Associate Referee feels that no further work  
is necessary u n less the USP requests a co llabo
rative study.

Chlorinated Hydrocarbons in Drugs.— This project 
was originally d eveloped  w h en  chloroform  and  
other chlorinated hydrocarbons w ere perm itted  
ingredients in  drugs. This is no longer the case
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in  th is country, and instances o f the occurrence 
of those so lven ts in  drugs are reduced to rare 
form ulations or contam inations w h ich  are not 
subject to the standard procedure that w as con 
tem plated. A survey of a num ber o f peo p le  in 
volved  in  regulatory drug analysis uncovered no  
kn ow n  problem s o f this type and no n eed  for 
m ethods to determ ine chlorinated hydrocarbons 
in  drugs. The General Referee solicits com m ents 
on the proposal to drop th is project and surplus 
the current official first action AO AC m ethod  
36.013-36.017.

D isulfiram .— A m ethod was adopted as official 
first action (36.B01-36.B04) at the last m eeting. 
It is recom m ended that the m ethod  rem ain in  
first action status for at least one more year. Any  
com m ents on  this m ethod  are solicited .

E thylene O xide.— The A ssociate R eferee en 
countered d ifficulties in  preparing reproducible 
sam ples for collaborative study, and in obtaining
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commercially prepared colum ns that can be used  
at the h igh  sen sitiv ity  levels required by the  
m ethod. H e w ill deal w ith  these problem s in  
the com ing year.

Fluoride.— The p lann ed  collaborative study  
w as not carried out because o f a lack o f tim e. 
Tim e has been  p lann ed  for later this year.

Identification of Drugs (M ass Spectroscopy).—N o  
report w as received.

M edicinal G ases.— The p lan n ed  collaborative 
study w as not carried out because o f various 
problem s w ith  equ ipm ent and a problem  en 
countered w ith  linearity o f responses from  
com m ercially pure reference gas. These prob
lem s w ill be investigated  further in the com ing  
year.

M en adiol Sodium D iphosphate In jection.— Time 
for the p lanned collaborative study w as not 
available in  1981. Sufficient tim e has b een  set 
aside in 1982 and com p letion  o f the study is ex
pected.

M ercurial D iuretics.—The planned collaborative 
study w as not conducted  because o f a lack of 
time. Tim e has been p lan n ed  for later this  
year.

M ercu ry -C o n ta in in g  D ru g s .— The A ssociate  
Referee has com pleted  a collaborative study of 
his atom ic absorption m ethod for total mercury  
in mercury-containing drugs w hich  was reported 
at the 1979 m eeting of the AOAC. The study  
appears to have been  successful and the results 
w ill be forw arded to the statistician for his re
v iew  and evaluation. This m ethod for the

analysis of dosage form s conta in ing thim erosal, 
phenylm ercuric acetate, am m oniated mercury, 
or m ersalyl w ill be subm itted for interim  adop
tion  if  the evaluation  is favorable.

M eta ls  in Bulk D rug P ow ders .— The Associate 
Referee, w h o  presented  a paper last year on  
prelim inary work on this project, has resigned. 
W alter H olak, FDA N ew  York R egional Labora
tory, w ill be recom m ended for appointm ent.

M icrocrysta lline T ests.— This topic has been  
vacant for several years. A n Associate Referee 
is  n eed ed  to rev iew  and im p rove th ese  
m ethods.

Protein N itrogen U nits in A llergenic E xtracts .— 
Associate Referee Joan Mav, Bureau of Biologies, 
FDA, has conducted a collaborative study on  a 
procedure in v o lv in g  precipitation o f a llergen ic  
extracts by p h osphotun gstic acid fo llow ed  by a 
Kjeldahl nitrogen  determ ination (J. Assoc. Off. 
A nal. Chem. 64 ,1435-1438(1981)). The m ethod  
w as satisfactory for the type of sam ple being  
analyzed , and w as granted interim  first action  
status (/. Assoc. O ff. A nal. Chem. 64, 1031 (1981)). 
I concur w ith  the Associate Referee's recom 
m endation  for adoption  o f the m ethod official 
first action.

R e c o m m e n d a t io n s
(1) A dopt as official first action the interim  

first action protein n itrogen unit precipitation  
m ethod for a llergen ic extracts.

(2) C ontinue study on all other topics.

R ep ort o n  D ru g s , N a r c o tic  an d  D a n g e r o u s
CHARLES C. CLARK
Drug Enforcement Administration, Southeast Regional Laboratory, Miami, FL 33166

The Associate Referee for benzodiazepines has 
d ev elop ed  an HPLC procedure for the determ i
nation o f certain b en zodiazep ines. A collabo
rative study w ill be in itiated  w h en  a suitable  
internal standard is found.

The Associate Referee for heroin  has com 
p leted  the m ethod d evelop m en t portion o f the  
project, and is p resently  preparing sam ples

This report of the  General Referee was presented at the 95th 
Annual Meeting of the AOAC, Oct. 19-22,1981, at W ashington, DC.
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suitable for a collaborative study. A request for 
collaborators w ill be m ade in  the near future.

N o  progress reports w ere received  on the fo l
lo w in g  topics: chem ical m icroscopy; cocaine, 
d im eth yltryp tam in e, d ieth y ltryp tam in e, and  
dipropyltryptam ine; m arihuana and synthetic  
tetrahydrocannabinol; m ethadone; m etham - 
phetam ine; m ethaqualone; m ethylph enidate; 
optical crystallographic properties o f drugs; and  
p hencyclid ine.
R e c o m m e n d a t io n

It is recom m ended that study be continued on  
all topics.
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R ep ort o n  D ru g s , N o n a lk a lo id  O rg a n ic  N itr o g e n o u s  B ases
THOMAS G. ALEXANDER
Food and Drug Administration, National Center for Antibiotic Analysis, Washington, DC 20204

A m inacrine .— The Associate Referee has d e
ve lop ed  a TLC iden tity  test and is n ow  in vesti
gating m eans o f isolating am inacrine from  
com m on matrices before assay. The presence of 
trace am ounts of a contam inant in the aminacrine 
sam ples has m ade the study m ore com plex. 
H ow ever, it is anticipated that in the near future, 
the assay m ethod w ill be d evelop ed  and work  
w ill proceed on  a collaborative study.

Chlorpheniramine M ateate Tablets (Semiautomated  
A nalysis).—This m ethod was adopted official first 
action 2 years ago (38.A 06-38.A 13) and no ad
verse com m ents have been received. A doption  
as official final action and d iscontinuation o f the 
topic are recom m ended.

Epinephrine and R elated  Com pounds by H P L C -  
Electrochemical D etectors .— The Associate Referee 
has d evelop ed  a m ethod usin g  a polarographic 
detector and has been stu d yin g  the determ ina
tion of ep in ephrin e and its breakdown products 
in various pharmaceutical products. H e expects 
to conduct a collaborative study soon.

H om atropine M e th y l Bromide in Tablets.— The 
n ew  A ssociate Referee is also w ork ing w ith  pic- 
rate derivatives, but is now  d evelop in g  an HPLC 
analysis to be applied  after derivatization .

Phenethylamine Drugs— Semiautomated Individual 
U nit A n a lysis .— The A ssociate Referee is d ev e l
op in g  a colorim etric m ethod for use w ith  this 
class o f com pounds on a h igh  sam p le-vo lu m e  
basis.

Pheniram ine w ith  P yrilam ine P h en yl, Propanol- 
am ine, and Phenylephrine .—The Associate Referee 
has experienced  d ifficu lties w ith  syrup prepa
rations contain ing parabens; tablet preparations 
assayed satisfactorily. H e expects to resolve the 
problem  and proceed w ith  a collaborative study  
soon.

O ther Topics.—(2) Quinacrine Hydrochloride.— In 
a recent interlaboratory study, the form er Asso-
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ciate Referee found  that som e analysts w ere ex- 
perien cin g  h igh  background interference and  
w ere not com pensating properly in  carrying out 
the determ ination o f quinacrine hydroch loride  
in pharmaceuticals, 38.231-38.235. This resulted  
in  erroneous, h ig h  em ission  values. The pre
scribed run ning o f the com p lete em ission  scans 
sh ou ld  be fo llow ed  to properly com pensate for 
h igh  backgrounds. It is recom m ended that 
38.234 be ed itorially  revised  to ensure com p en 
sation for h igh  background interference.

(2) Ion Exchange C hrom atography for Selected  
D rug Com binations.— M ethod 38.111-38.117 for 
the analysis of selected drug com binations by ion  
exchange chrom atography w as adopted official 
final action (/. Assoc. O ff. A nal. Chem. 61, 472  
(1978)) and is so designated in  Official M eth ods of 
A n alysis  (1980) 13th Edition. Recent reports of 
C om m ittee B refer to this m ethod as b e in g  o ffi
cial first action. The Referee recom m ends that 
the Com m ittee declare this m ethod to indeed  be 
official final action.

(3) A m ph etam in e (Spectroph o tom etric  M e th 
o d ).— M ethod 38.122-38.126 is not specific for 
am phetam ine and there are valid official AOAC  
m ethods for its assay. The Referee recom m ends 
d eletion .

(4) Phenothiazine.— M ethod 38.185-38.186 for 
assaying phenothiazine has been in  official first 
action status for som e years; it appears to be a 
sound m ethod. It is recom m ended that the  
m ethod be adopted official final action. This is 
a veterinary product and the m ethod righ tfu lly  
b elon gs in  Chapter 42.

(5) Procainamide H ydrochloride .— This m ethod  
w as successfu lly  collaborated several years ago  
and w as adopted official first action (38.224- 
38.227). N o  adverse com m ents have been  re
ceived . It is recom m ended that the m ethod be 
adopted official final action.

R e c o m m e n d a t io n s
(1) A dopt the official first action sem iauto

m ated m ethod  for ch lorpheniram ine m aleate 
tablets, 38 .A 06-38.A 13, as official final action; 
d iscon tin u e topic.

(2) Editorially revise m ethod 38.231-38.235, 
fluorom etric determ ination  o f quinacrine h y 
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drochloride in pharm aceuticals, so that fu ll 
baseline scans are obtained. C hange 38.234 to 
read:
38.234 D e te r m in a t io n

Adjust spectrophotofluorom eter to ca 80% 
fluorescence in ten sity  (F) at 500 nm  w ith  std 
soln. Transfer ca 3 mL 0.1N HC1 to clean 10 X 10 
mm  cell and record the blank scan b etw een  350 
and 650 nm. Repeat w ith  std and sam ple solns. 
In each case, draw baseline from  350 to 650 nm. 
Det. %F at peak max. (ca 500 nm ) o f sam ple and  
std solns relative to 0.1N  HC1 blank.

(3) Reiterate official final action status of

m ethod  38.111-38.117, ion  exchange chrom a
tography for selected  drug com binations.

(4) D elete the official first action spectro- 
p h otom etr ic  m eth od  for am p h eta m in e  
(38.122-38.126).

(5) A dopt as official final action the official 
first action  m eth od  for p h e n o th ia z in e  
(38.185-38.186) and transfer the m ethod  to 
Chapter 42.

(6 ) A dopt as official final action the official 
first action m ethod for procainam ide hydro
ch loride (38.224-38.227).

(7) C ontinue study on all other topics.

AOAC Regional Section Meetings

AOAC Midwest Regional Section Meeting, June 2-3, 1982, Ames, IA. 
For more information, contact H. Michael Stahr, Iowa State University,
515/294-1950

AOAC Pacific Northwest Regional Section Meeting, June 16-17 , 1982, 
Olympia, WA. For more information, contact H. Michael Wehr, Oregon 
Department of Agriculture, 503/378-3793

AOAC Northeast Regional Section Meeting, June 22—23,1982, Syracuse, 
NY. For more information, contact Audrey Gardner, NY State Agri
culture Experiment Station, 315/787-2281
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G E N E R A L  R E FE R E E  R E P O R T S : C O M M U T E E  C

R ep o rt o n  C o ffe e  a n d  T ea
ROBERT H. DICK
Food and Drug Administration, 850 Third A ve, Brooklyn, N Y  11232

The collaborative study on  ash and m oisture 
in  instant tea, carried out by the ISO Indian  
group, w as unsatisfactory because o f a lack o f  
reproducibility  o f results b etw een  laboratories. 
The group suggested that nations most interested  
in these analyses be responsib le for a n ew  study.
F. Farrell, A ssociate R eferee on  A sh in  Instant 
Tea, has started a n ew  study, com b in in g  a study  
of ash and m oisture. W. P. C lin ton , Associate  
Referee on  M oisture in  C offee and Tea, concurs 
in  m aking it a double study.

J. A. Yeransian, A ssociate R eferee on Chloro- 
gen ic  A cid in  C offee, has not been  able to fin d  a 
su ffic ien t num ber o f collaborators for h is  auto
m ated m ethod except in  h is ow n  com pany. H e 
hesitates to start a study w ith ou t a m ore w id e ly  
based group o f collaborators.

D. Page, Associate Referee on Solvent Residues

This report of the G eneral Referee was presented at the  95th 
A nnual M eeting of the AOAC, Oct. 19-22,1981, at W ashington, 
DC.The recom m endation of the  G eneral Referee was approved 
by Com mittee C and was accepted by the  Association. See the 
report of the  com m ittee for deta iled  recom m endations, this 
issue.

in  D ecaffeinated  C offee, d id  not subm it a re
port.

The Associate Referee on  Crude Fiber in  Tea 
was forced to resign because o f other work. The 
A ssociate Referee on  Water Extract in  Tea, E. 
DeLaTeja carried out a collaborative study on  his  
m ethod, but did  not receive reports from  all his  
collaborators in  tim e for the results to be pre
sented at the 1981 AOAC m eeting. H e states that 
the m ethod appears to be satisfactory, but is 
w a itin g  for a statistical analysis.

The A ssociate Referee on  C affeine in  C offee 
and Tea was busy on a m ethod for caffeine in  cola 
beverages and did no work on  tea as p lanned.

The lack o f a m ethod for so lven t residues in  
decaffeinated  tea con tin u es to be a problem .

A study o f m ethyl xan th in es in  food conta in 
ing these com pounds is planned. If so, a m ethod  
for the determ ination  o f th eo p h y llin  in  tea 
sh ou ld  be d eveloped .
R e c o m m e n d a t io n s

It is recom m ended that work on  all topics be 
continued, and Associate Referees be appointed  
for Crude Fiber in  Tea, Solvents R esidues in  
D ecaffeinated  Tea, and T h eop h yllin  in  Tea.

R ep o rt o n  D a ir y  P ro d u cts
ROBERT W. WEIK
Food and Drug Administration, Bureau of Foods, Washington, DC 20204

The Referee received no reports from Associate 
R eferees recom m en ding officia l action for the  
1981 AO AC m eeting . Som e collaborative stud
ies are in progress and it is possible there w ill be

This report of the G eneral Referee was presented at the  95th 
A nnual M eeting of the AOAC, Oct. 19-22,1981, at W ashington, 
DC.The recommendations of the General Referee were approved 
by Com m ittee C and  w ere accepted by the  Association. See 
the report of the committee for detailed recommendations, this 
issue.

Section num bers refer to Official Methods of Analysis (1980) 
13th Ed.

som e recom m endations for interim  approval. It 
is h oped  that several recom m endations for o ffi
cial action w ill be m ade at the 1982 annual 
m eetin g  o f th e AOAC.

Progress con tin u es to be m ade in  joint IDF/ 
ISO /A O A C  groups w orking on  m ethods of 
analysis for m ilk and m ilk products. Work has 
b een  com p leted  on  the revision  o f the m ethod  
for the determ ination  o f total p h osphorus con
tent o f cheese and processed cheese. Results of 
a collaborative study are b ein g  evaluated  by the
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statisticians and w e anticipate m aking a recom 
m endation for interim  action in the near fu
ture.

Last year, the R eferee referred to a possible  
error in  16.059, R oese-G ottlieb m ethod for the  
determ ination  o f fat in  m ilk. The present 
m ethod required only one addition o f ethanol to 
the sample, w h ile  the original M ojonnier m ethod  
called for a second addition of ethanol before the 
second ether extraction. Some laboratories have 
reported problem s of an em ulsion  form ing dur
ing the second extraction w ithou t the additional 
ethanol. The m ethod is b ein g  revised by the 
Joint ID F /ISO /A O A C  Group E-31 and the cur
rent draft o f the rev ision  does specify a second  
addition  o f alcohol before the second ether ex
traction. The Referee anticipates com pletion of 
a collaborative study on  the revised  m ethod  
possib ly  in  tim e to recom m end interim  action  
before the 1982 m eeting.

The R eferee has noticed an error in 16.085 in 
the 13th ed ition  of O fficial M eth ods o f A nalysis. 
The last sen ten ce of the first paragraph has 2 
reference num bers in parenthesis w h ich  are in 
correct. 16.052 sh ou ld  read 16.056, and 16.053 
should  read 16.057.

For the past several years there have been 12 
topics under "Dairy Products" that have not had 
A ssociate Referees. The recom m endation of 
several annual m eetin gs has been  "appoint as
sociate referee; con tin u e study." H ow ever, the  
Referee has not been successful in appointing  
Associate R eferees and recom m ends that the 
topics be d iscontinued. If an analyst is actively

w orking in on e o f those areas, the topic can be 
reactivated.

The Referee has received a num ber of inquiries 
about the Cyroscopic M ethods w h ich  appear on 
pages 249-251 o f the 13th ed ition  o f O fficial 
M ethods of A nalysis (1980). The questions m ainly  
pertain to the conversion of "Hortvet" to Celsius 
degrees. There appears to be an error w h en  
freezin g  point in  °H  is converted to °C by the 
form ula. The calculated results are d ifferent 
from the stated results. A lso, there are reported  
d ifferences in  values for the standard solutions. 
We have also observed differences in  the corre
sp on d in g  valu es in ISO Draft Proposal 5764.2.

The questions have been referred to the joint 
ID F /ISO /A O A C  Group E-37 "Freezing Point of 
M ilk." It is im portant that all 3 organizations  
agree on  the values for the reference so lu tion s  
and also agree on the formula. The Referee may 
be able to report a final so lu tion  to this problem  
at the next annual m eeting.
R e c o m m e n d a t io n s

(1) D iscontin ue 12 topics that do not have  
Associate Referees:. Carrageenan in  M ilk and 
M ilk Products; C heese Spreads, Gums In; D es
serts, Frozen; Desserts, Frozen, Gums In; FAO 
and AOAC M ethods, Com parison; Fat Content; 
Fats, Foreign (Sterol Acetate); M ilk, R econsti
tuted; Phosphatase Test; Salt; Sam pling, Fat and 
M oisture in  C heese; T itanium  D io x id e  in 
Cheese.

(2) C ontinue study on all other topics.

R ep ort o n  D e c o m p o s it io n  an d  F ilth  in  F o o d s (C h e m ica l M e th o d s)
WALTER F. STARUSZKIEWICZ, JR 
Food and Drug Administration, Division of Food

A m ines in Seafoods.— Associate Referee C. R. 
Rigby has resigned. The Referee recom m ends 
that the topic be d iscontinued.

A m m onia in D ogfish .—A ssociate Referee Bev
erly Sm ith reported on the application o f an en 
zym atic procedure for the determ ination  o f am 
m onia in  dogfish . Am m onia is used as a quality 
indicator in d ogfish  and lim its have been  estab
lish ed  by B elgium  and France in the range 50-  
100 m g /100 g fish . Reagents for the enzym atic  
test are available com m ercially in kit form. The

Technology, Washington, DC 20204
procedure is based on  the reductive am ination  
of a-ketoglutarate by glutam ate deh ydrogenase  
and reduced nicotinam ide adenine dinucleotide. 
The reaction is dependent on the am m onium  ion. 
In the procedure, fish  are h om ogen ized  w ith  
water and the m ixture is filtered . A n aliquot of 
the filtrate is added to a so lu tion  conta in ing  
a-ketoglutarate and N A D H  follow ed by addition  
of L-glutamic deh ydrogenase. C hanges in  u l
traviolet absorption at 340 nm  are used to quan
titate am m onia, present in  so lu tion  as the am 
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m onium  ion, w hich  is the lim iting reactant in the 
procedure. The enzym atic procedure compared  
favorably w ith  the AOAC colorim etric m ethod, 
18.027-18.030. The n ew  procedure requires 
few er analytical steps and as a result is m uch  
faster. The Referee concurs w ith  the recom 
m end ation  o f the A ssociate R eferee that the en 
zym atic procedure be subm itted to collaborative 
study.

CoprostciKol.— Associate Referee James Stewart 
has reported on  im provem en ts to a gas chrom a
tographic procedure for coprostanol in sea water. 
Coprostanol has been  suggested  as an indicator 
of fecal coliform contam ination in grow ing areas 
used for producing oysters. The im proved  
procedure elim inates the need  for a th in  layer 
chrom atographic cleanup step p reviou sly  used. 
The Referee concurs in  the recom m endation of 
the A ssociate Referee that the procedure be 
subm itted to collaborative study.

Gas and Liquid C h rom atograph y .— The gas 
chrom atographic procedure (/. Assoc. O ff. A nal. 
Chem. 64 ,584 -591  (1981)) for the determ ination  
of cadaverine and putrescine has been submitted  
to collaborative study. The sam ples under  
analysis include yellow fin , skipjack and albacore 
tuna, shrimp, and dolph in  (mahimahi). The first 
data received sh ow  good precision and accuracy. 
The GLC procedure is being applied in a separate 
study to d ev elo p  a data base for the d iam ines in 
acceptable and decom posed quality canned tuna. 
Initial data from the study sh ow  that 93% of the 
cans o f acceptable quality tuna conta ined  less 
than 2  q g  ca d aver in e/g  sam ple, and 100% con 
tained less than 2 q g  p u tresc in e /g  sam ple. A ll 
cans o f decom posed  tuna contained  > 2  q g  cada
v er in e /g ; 67% conta ined  the am ine in the range 
50-300 q g /g . E ighty-n ine percent o f the sam e 
cans conta ined  in excess o f 2  q g  p u tresc in e/g . 
The d iam ines are also produced during decom 
position  in  shrim p, d o lp h in , m ackerel, halibut, 
salm on, and bluefish. The Referee recom m ends 
that study be continued.

Shellfish.— A ssociate Referee T. L. Cham bers 
reported on a m odification to the official GLC 
m ethod for the determ ination  o f in d o le  in  
shrim p, 18.075-18.078, and on  the status o f ex
perim ents testin g the effects o f cooking and  
chlorination  on  chem ical indicators o f decom 
position  in  shrim p. W hen the current AOAC  
GLC m ethod for indole was adopted in  1973, the 
primary indole level of interest was 50 q g /1 0 0  g 
sam ple for regulatory applications. During the 
past 2 years, applications at a lev el o f 25 q g /1 0 0  
g have increased and earlier proposals (/. Assoc. 
O ff. A nal. Chem. 61, 136-138 (1978)) to further

strengthen  the m ethod took on added s ig n if i
cance. The m odifications inclu d ed  standardiz
in g  the activity o f the silica ge l cleanup colum n  
by drying 2 h at 125°C fo llow ed  by equilibration  
w ith  3 g w a te r /25 g silica gel. A lso, con cen 
trated eth y l acetate extracts w ere treated w ith  
anhydrous N a2S0 4 before colum n cleanup, and  
the strength of the elu ting solven t w as increased  
to 15% dieth y l ether in  hexane. A reduced  
am ount of internal standard, 2 -m eth y lin d o le , 
w as used to im prove peak m easurem ents at the  
25 q g /100  g level. Comparisons of the m odified  
m ethod  w ith  the AOAC m ethod  sh ow ed  im 
proved precision at all lev els  o f in d o le  w ith  a 
coeffic ien t o f variation at 25 q g / 100 g o f 3.9. In 
terms of practical applications, the sam ple results 
(at a 95% con fid en ce level) w ere the sam e for 
each sam ple pair by either the current AOAC  
m ethod or the m odified  m ethod. The m od ifi
cations, how ever, add an increased m easure of 
reliability  and w ill make the AO AC m ethod  
m ore rugged.

In the study on cook ing and ch lorination  e f
fects, the Associate Referee reported on changes  
w h ich  w ere m onitored in  sam ples o f d ecom 
p osed  shrim p ranging in  size from  40 count to 
200 count. A lthough cooking did not in flu en ce  
indole levels, chlorination significantly reduced  
the am ount o f in d ole w h ich  had been  present 
due to decom position . The largest chan ge re
su lted  in  a decrease from a lev el o f 184 to 26 
qg /100 g. Putrescine levels were not low ered by 
either cooking or chlorination.

The Referee concurs in the recom m endations  
o f the Associate Referee that the m odifications  
listed above be incorporated into the AOAC GLC 
m ethod for in d ole , 18.075-18.078, and that the  
chlorination  study be continued.

TLC Identification of Indole in Shrim p.— The sta
tus o f this topic was affected significantly by the 
adoption  at the 1980 annual m eetin g  o f the 
HPLC m ethod for indole, 18.B01-18.B05. In the 
HPLC m ethod, no sam ple extract concentrations 
or cleanup steps are required and in d o le  is 
quantitated from the filtered  hom ogen ate o f  
shrim p. A ny TLC procedure w o u ld  require 
m ore ex ten sive sam ple w orkup to perm it quan
titation o f the required lev e l o f 25 q g /1 0 0  g. In 
discussions w ith  Associate Referee T. R. W eber, 
it w as determ ined the n eed  is greater for a rapid  
screen ing test for a group o f am ines currently  
determ ined by several procedures, each requir
in g  extract concentrations and cleanup  steps 
before quantitation. The Referee therefore 
recom m ends that the topic be retitled  TLC 
Identification o f A m ines in Fishery Products.
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A lth ou gh  there w ere no progress reports on  
the topics Crabmeat, D iacetyl in Citrus Products, 
Ethanol in  Seafoods, and Tom atoes, the Referee 
recom m ends that they be continued.
R e c o m m e n d a t io n s

(1) Incorporate the m odifications to the GLC 
m eth od  for th e d eterm in ation  o f in d o le ,
18.075-18.078.

(2) A dopt as official final action the HPLC 
m eth o d  for th e d eterm in ation  o f in d o le ,
18.B01-18.B05.

(3) C hange the topic TLC Identification  of

Indole in  Shrim p to TLC Identification  of 
A m ines in  Fishery Products.

(4) D iscontinue the topics Am ines in Seafoods; 
A p p le Products; Eggs, D ried and Frozen; Fish 
Products; and N uts, Rancidity.

(5) C ontinue study on  all other topics.
This report of the General Referee was presented at the 95th 

Annual M eeting of the AOAC, Oct. 19-22,1981, at W ashington, 
DC.

The recommendations of the General Referee were approved 
by Committee C and were adopted by the Association. See the 
report of the  com m ittee for detailed  recom m endations, this 
issue.

Section num bers re fer to Official Methods of Analysis (1980) 
13th Ed., and  "C hanges in  M ethods," /. Assoc. Off. Anal. Chem. 
(1981)64,501-540.

R ep ort o n  E ggs a n d  E gg P ro d u cts
WALLACE S. BRAMMELL
Food and Drug Administration, Division of Color Technology, Washington, DC 20204

Color.— M arvin E. W inston reports that he is 
m aking a literature search for m ethods o f anal
ysis to detect the addition  o f artificial and other 
n ew  types o f colored com pounds w h ich  m ight 
be added to eggs illeg a lly  to enh an ce a bright 
y e llo w  appearance. H e plans to obtain sam ples 
of various co loring com pounds and then  in ves
tigate the adequacy o f m ethods for their d etec
tion  in  eggs.

Phosphorus.— Associate R eferee W allace S. 
Bram m ell has d ev elop ed  a spectrom etric m o-

This report of the General Referee was presented at the 95th 
Annual Meeting of the AOAC, Oct. 19-22,1981, at W ashington, 
DC.

The recom m endation of the  G eneral Referee was approved 
by Committee C and was accepted by the  Association. See the 
report of the  com m ittee for detailed  recom m endations, this 
issue.

lybdovanadophosphate m ethod for determ ining  
phosphorus content of eggs and egg products. It 
w ill be subm itted soon  for publication.

Sterols (Gas C hrom atography).— A ssociate Ref
eree Alan J. Sheppard reports that he has com 
p leted  a com parison study o f the gas chrom ato
graphic m ethod for m easuring egg cholesterol 
and an enzym atic cholesterol m ethod. The en 
zym atic m ethod  gave 97.4 ±  1.6% recovery of 
cholesterol added to eg g  yolks. D eterm inations 
by the enzym atic m ethod  w ere in  excellen t 
agreem ent w ith  those obtained by the gas chro
m atographic m ethod.

N o  other reports w ere received.
R e c o m m e n d a t io n

C ontinue study on  all topics.
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R ep o rt o n  F ish  a n d  O th e r  M a r in e  P ro d u cts
LOUIS L. GERSHMAN
Food and Drug Administration, 585 Commercial St, Boston, M A  02109

Crabm eat Iden tification .— A ssociate R eferee Ju
dith K rzynow ek contin ued  her studies on  this 
topic th is year. The m ethod sh e d ev elop ed  to 
determ ine the gen u s o f cooked crabmeat was 
successfu lly  collaborated last year and adopted  
official first action, 18.B06-18.B11. She is n ow  
in vestigatin g  the su itability  o f replacing the 
polyacrylam ide ge l w ith  agarose ge l as the m e
dium  for isoelectric focusing because o f the  
k n ow n  toxicity o f acrylam ide. A lth ou gh  the  
agarose m edium  sh ow s prom ise, som e d ifficu l
ties w ere encountered; m odifications in the ex
traction technique, pH  gradients, stains, and fo 
cusing parameters have been  m ade in the first 
action m ethod to increase the reproducibility  of 
the agarose ge l patterns for cooked crabmeat 
obtained from  d ifferent genera and species.

D rained W eight of Block Frozen, R a w , Peeled  
Shrimp.— Associate Referee Frederick King could  
not conduct any drained w e ig h t m easurem ents 
because the n eed ed  sam ples w ere not received  
from the Am erican Shrim p Canners and Pro
ducers Association. The Association was unable 
to obtain funds to purchase and transport the  
sam ples need ed  for the study.

D rip Fluid in Fish F illets and Fish Fillet Blocks, 
Q uantita tion .— Associate Referee Frederick King  
is contin u ing to develop  a procedure to measure 
the "cook drip" (flu id  obtained from  cooked  
sam ples) by usin g  a m odified  tuna press and by 
u sin g  m oisture con ten t (AOAC 24.003(a)). 
H ow ever, h is progress has been slow  because of 
person n el and budget lim itations.

Fish Species Identification  ( Thin Layer Isoelectric 
Focusing).— Associate Referee Ronald Lundstrom  
conducted  a collaborative study o f agarose gel 
isoelectric focusing to determ ine w h eth er u n 
k n ow n  fish  species can be id en tified  by com 
paring the protein  patterns w ith  a photograph  
of protein  patterns obtained from authentic  
species. Fourteen collaborators identified a total

This report of the  General Referee was presented at the  95th 
A nnual Meeting of the AOAC, Oct. 19-22,1981, at W ashington, 
DC.The recommendations of the General Referee were approved 
by Com m ittee C and w ere accepted by the  Association. See 
the report of the committee for detailed recommendations, this 
issue.Section num bers refer to Official Methods of Analysis (1980) 
13th Ed., and "C hanges in  M ethods," }. Assoc. Off. Anal. Chem. 
(1980) 63, 374-423; and (1981) 64, 501-540.

of 276 u n k n ow n  sam ples w ith  84% accuracy. 
The results of this study show ed more variability 
than those for the present official final action  
m ethod, 18.A 01-18.A 04, u sin g  polyacrylam ide  
gel isoelectric focusing (/. Assoc. O ff. A nal. Chem. 
62, 624-629 (1979)). In the latter m ethod, 93% of 
the u n k n ow n  species w ere correctly id en tified . 
Agarose ge l isoelectric focusing has several d is
tin ct advan tages over  th e p o ly acry lam id e  
m ethod, such as elim in ation  o f the toxicity haz
ard associated w ith the use of polyacrylam ide, its 
speed, and its relatively low  costs. The Associate 
Referee in tends to evaluate d ifferent com m er
cia lly  available agarose-carrier am pholyte sys
tem s to determ ine w h ich  are m ost reproducible. 
H e also intends to identify a suitable replacem ent 
for the d iscontinued Coom assie Blue R-250 stain 
to ensure reproducible staining results. Another 
collaborative study w ill be in itiated  w h en  a 
m ethod is dev ised , based on th is additional 
work.

N et Weight of Glazed Shrimp.— Associate Referee 
Raym ond Bradshaw was relocated in  1980 and  
has been  unable to conduct any further work in  
this area. H e has su ggested  that this topic be 
discon tin u ed  until work can be resum ed again.

N itr ite s  in Sm oked Fish.— A ssociate Referee 
Charles Cardile obtained results w ith  a specific  
ion electrode m ethod w hich  compared favorably 
w ith  results for th e colorim etric m eth od , 
24.041-24.042. The proposed m ethod was tested 
on lyo p h ilized  sam ples o f sm oked fish  w ith  
know n am ounts o f added nitrite. Recoveries 
w ere in close agreem ent w ith  those obtained  
using the official m ethod. A collaborative study  
is p lan n ed  for next year.
R e c o m m e n d a t io n s

(1) C ollaboratively study the agarose gel iso
electric focusing m ethod investigated  by the 
Associate Referee as an alternative to the official 
p oly acry lam id e g e l iso elec tr ic  fo cu sin g  
m ethod.

(2) Subject the proposed specific ion electrode 
m ethod for n itrites in  sm oked fish  to collabora
tive study.

(3) D iscontin ue the topic N et W eight of 
G lazed Shrim p.

(4) C ontinue study on all other topics.
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A nticaking A gen ts.— The General Referee was 
unable to obtain an A ssociate Referee for this 
topic during the past year.

A n tiox idan ts.— The General Referee is cur
rently negotiating f illin g  this position. A co l
laborative study has been conducted o f a liquid  
chrom atographic m ethod d evelop ed  by Dr. D. 
Page of Canada for determ in ing 7 antioxidants 
in  fats and oils. The results o f h is study w ere  
presented  by Dr. Page at the AOAC m eeting. 
Briefly, the data show  that the m ethod is capable 
of determ in ing 7 antioxidants (BHA, BHT, PG, 
N D G A, THBP, TBHQ, and Ionox-100). Recov
eries of these antioxidants added at 2 0 -2 0 0  ppm  
to oil and lard ranged from 85 to 98%, and the 
coefficients o f variation (CV) ranged from  4 to 
9%. TBHQ w as the on ly  antioxidant w ith  a CV 
as h igh  as 23%. This w as apparently due to 
problem s w ith  evaporation that som e laborato
ries encountered , and has since been rectified. 
The study was successful and the m ethod is rec
om m ended for official first action adoption.

Brom inated O ils .— The General Referee was 
unable to obtain an Associate Referee during the 
past year to contin ue work on this topic.

Chloride T itra tor.— A report was not received  
from the Associate Referee, A lfred H. Free.

Chlorobutanol in M ilk .— A status report was not 
received from the Associate Referee.

Dichlorodifluoromethane in Frozen Foods.— Little 
progress has been made by the Associate Referee 
during the past year due to h igh er priority 
com m itm ents.

D ilaurylthiodipropionatc.— The General Referee 
was unable to obtain an Associate Referee during  
the past year.

D im eth ylpo lysiloxane.— A  report w as not re
ceived  from the A ssociate Referee, R. Jame- 
ison.

D ressings.— Associate Referee W arner reports 
the developm ent of a colorim etric procedure for 
determ ining em ulsifiers in salad dressings based

This report of the General Referee was presented at the 95th Annual Meeting of the AOAC, Oct. 19-22,1981, at W ashington, 
DC.

The recommendations of the General Referee were approved 
by Com mittee C w ith the exception of Recommendation 1; the 
Com mittee recom m ended continued study w ith  a view  to in 
terim  first action adoption. The recom m endations, w ith this 
exception, w ere adopted  by the  Association. See the report 
of the  comm ittee for detailed recom m endations, th is issue.

upon the com plexation ability o f the p olyoxy
eth y len e chains in ethoxylates. A report de
scribing the m ethod and fin d in gs, w h ich  has 
been  accepted by the AOAC, inclu des a TLC 
system  for sem iquantitative confirm ation of the 
colorim etric results. Recoveries were about 85% 
at the perm itted lev el o f 0 .2 %.

EDTA in Food Products.— The Associate Referee 
reports that work in the General Referee's labo
ratory has been directed towards exten d in g  the 
previously developed  HPLC m ethod to a variety 
of food matrices. A collaborative study in v o lv 
in g  m ayonnaise and carbonated beverages has 
been  initiated.

A lim ited  collaborative study in v o lv in g  4 
laboratories has just been com pleted. U n fortu 
nately, because o f spoilage o f the food sam ples, 
the recoveries w ere low . For crabmeat the re
coveries at all 3 spiking levels tested ranged from 
62 to 6 8%. The within-laboratory coeffic ien t of 
variation (repeatability) w as 7-10%. A m ong  
laboratories the coeffic ient of variation (repro
ducib ility ) was 9-13%. For m ayonnaise the 
w ithin-laboratory coefficient o f variation was
3-5.5%. At the on e-h alf tolerance and the to l
erance lev els the recoveries w ere 75% and 69%, 
respectively. Am ong laboratories the coefficient 
of variation was about 28%. At the tw ice toler
ance level, recovery averaged 8 8 % and the coef
ficient of variation am ong laboratories w as 4%. 
There w ere no outlier laboratories according to 
the Y ouden Rank Sum test. In the m ore ex ten 
sive collaborative study to be initiated, more care 
w ill be taken to prevent spoilage of the samples. 
A lso, calibration w ill be d on e by the m ethod  of 
standard addition  to negate the effects o f any  
spoilage that does occur.

Ethoxycjuin in Foods.— The Associate Referee, 
Gracia Perfetti, reported that a m anuscript de
scribing the determ ination o f ethoxyquin  in 
sp ices by HPLC w ith  ultraviolet detection  has 
been  p ublished  (/. Assoc. O ff. A nal. Chetn. (1981) 
64,1453-1456).

Work has continued to adapt the basic m ethod  
(w ith  a change to fluorescence detection) for the 
determ ination of ethoxyquin in milk and eggs at 
lev els  b elo w  1 ppm.

To date a sam ple cleanup procedure has been  
develop ed  for ethoxyquin in m ilk at the 10 ppb  
level. Recovery studies from fortified sam ples
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averaged 90%. The chrom atogram s are free of 
interferences. Som e problem s w ere en cou n 
tered w ith  changing peak heights, but have been  
resolved  by sparging the m obile phase w ith  h e 
lium  and by pu m p in g large vo lu m es o f m obile  
phase through the colum n before injecting  
sam ples.

G um s.— The General Referee has b een  un su c
cessful in  fin d in g  an Associate Referee for this  
topic during the past year.

Indirect A d d itives  from  Food Packaging.— The 
A ssociate Referee reports the fo llo w in g  prog
ress:

V in yl chloride: Work has contin ued  in  ASTM  
Com m ittee D-20 on Plastics on the developm ent 
of a rapid, quality control (QC) m ethod  to d e
term ine residual v in y l chloride in PVC at the ~ 5  
ppb level. A round-robin study was carried out 
using several new , industry-developed methods. 
Three o f these m ethods (D ow , U n ion  Carbide, 
and Ethyl) sh ow ed  potential as QC m ethods. 
The major d ifference b etw een  them  w as the GC 
detector used: FID, H all electro-conductivity, 
and PID, respectively . As a result, a draft o f a 
n ew  ASTM m ethod has been  w ritten  in  w h ich  
the analyst is g iv en  a choice o f detectors d e
p en d in g  upon h is particular sam ple matrix and  
equipm ent. The draft of the m ethod is currently 
undergoing review  by the m ethod developm ent 
task group. After review , a second draft w ill be 
prepared and a round-robin evaluation  w ill be 
m ade o f the m ethod.

Plasticizers in food grade PVC: A  procedure was 
d ev elop ed  to isolate and id en tify  various plasti
cizers in PVC meat wrap and produce wrap. The 
procedure in vo lves extraction o f the wraps w ith  
toluene, isolation of the plasticizer fraction of the 
extract w ith  size exclusion chrom atography, and  
determ ination  o f the p lasticizers in the p lasti
cizer fraction by capillary colum n gas chrom a
tography. G C /M S and NM R w ere used  to con 
firm the identity of the plasticizers found. Two 
surveys w ere conducted  o f locally  purchased  
ham burger and produce wraps. Plasticizers 
found  in clu d e d i-2 -ethyl hexyl adipate, d im 
eth y l hexyl phthalate, linear di-C7-C9 m ixed  
adipate, and som e 2-m ethyl alkyl adipates.

A crylon itrile: A  n ew  m ethod has been  d ev e l
oped to determ ine acrylonitrile in  3% acetic acid 
extracts d ow n to a level of ~ 5 0  parts per trillion. 
The m ethod  u tilizes headspace analysis o f an 
enclosed  sam ple o f acetic acid extract and  
N a2S 0 4. A m anuscript describ ing the m ethod  
has been accepted for publication in  /. Assoc. Off. 
A nal. Chem. and was presented  at the 95th A n 
nual M eeting.

Terephthalic acid: M ethod d ev elop m en t is
underw ay for the determ ination  o f residual ter
ephthalic acid in  PET beverage bottles. The 
approach u tilizes derivatization o f the tereph
thalic acid fo llow ed  by GC analysis. M ore de
tails w ill be m ade kn ow n  as the m ethod  is d e
veloped .

Styrene: A  m ethod has been  d ev elop ed  to
determ ine styrene in  margarine. The styrene is 
azeotropically distilled  out of the margarine and 
the distillate is analyzed  by GC. A survey of 
locally purchased margarines is p lanned, as w ell 
as publication o f the m ethod and results.

Toluene diamines: A n HPLC m ethod  has been  
d evelop ed  to determ ine 2,4- and 2 ,6-to luene d i
am ines in  retort pouch and boil-in-bag extracts 
at the 0.1 ppb level. These am ines are confirm ed  
by either (a) GC analysis of the isolated  HPLC 
peaks usin g  a n itrogen  se lectiv e  detector, (b) 
treatm ent o f the isolated  HPLC peaks w ith  tri- 
fluoroacetic anhydride and determ ination of the 
trifluoro acetyl derivatives w ith  GC and a n itro
gen  selective detector, or (c) G C /M S analysis of 
the trifluoro acetyi derivative. Several retort 
pouches and boil-in-bag containers have been  
analyzed . A m anuscript describ ing the HPLC 
determ inative m ethod has been  subm itted for 
publication and a m anuscript is in  progress d e
scrib in g the confirm ation  procedures. An  
ASTM -sponsored round-robin evaluation o f the 
HPLC m ethod is in  progress.

Volatiles: Work contin ues on  a dual capillary  
colum n GC m ethod to determ ine vo la tiles in  
foods and food packaging. R etention  indexes  
are b ein g  determ ined for a large num ber of 
com pounds. A tabulation of these ind exes w ill 
be m ade available w h en  the w ork is com 
pleted .

ASTM is p lan n in g  a round-robin study to 
evaluate a headspace techn ique to determ ine  
residual so lven ts in food packaging film s.

H ydrogen peroxide (H20 2): Several m ethods to 
determ ine H 20 2 in d istilled  w ater extracts w ere  
evaluated for their usefu ln ess in  enforcing a 0.1 
ppm  lim it for residual H 20 2 in aseptic packaging. 
Two colorimetric m ethods, several polarographic 
m ethods, and a potentiom etric titration m ethod  
w ere studied. The titration m ethod  and a p o
larographic m ethod, both by Boto and W illiam s 
(Anal. Chim. A cta  (1976) 85,179-183), w ere found  
suitable.

Total nonvolatile residues: A n ASTM subcom 
m ittee stu d yin g  retort pouches has b een  asked  
to consider a round-robin study o f FDA's total 
nonvolatile residue m ethod. It is hoped that this 
activity can be in itiated  in  the near future.
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M in era l O il in Raisins.— A report w as not re
ceived  from the A ssociate Referee.

N itra tes  (Selective Ion E lectrodes).— A collabo
rative study has been  com pleted  for nitrate d e
term ination in  food usin g  a nitrate ion  selective  
electrode. The data w ere statistically evaluated  
by the Associate Referee and did  not warrant 
adoption o f the m ethod; in  fact, the Associate 
Referee considers it not satisfactory for general 
use.

The General Referee also had the data statis
tically evaluated (as sh ow n  in the table below ) 
and concluded the fo llow ing:

1. Laboratories No. 2 and 7 throu ghout seem  
to be distorting the results, one b ein g  con sis
tently low , the other consisten tly  h igh . U n for
tunately, rejection of their results means rejection 
of 20% of the data points. N o matter h ow  good  
the n ew  CVs becom e, any m ethod that generates 
such a h igh  rejection rate n eed s to be re-exam 
ined . A sim ple ruggedness test m ay serve to 
id en tify  the critical factors that need  to be m on 
itored and controlled  m ore closely .

2. H uge biases exist betw een  the laboratories, 
especially in  m easuring nitrates in carrots. The 
differences b etw een  laboratory average (w ith  
perhaps on e exception) are m uch greater than  
can be accounted for by random fluctuations. It 
is alm ost as if the laboratories calibrated d iffer
ently. Accuracy and precision  are both poor, 
and revision is needed.

Results3 of Collaborative Tests

C a r r o t s H a m

Sample 1 Sample 4
Av. Concn 
CV0, % 
CVX, %

122.70
9.3

24.4
118.06

3.7
9.5

120.22
48.4
70.6

104.29
40.6
53.6

Sample 2 Sample 5
Av. Concn 
CV0, % 
CVX, %

221.65
9.8

23.0
216.81

2.7
14.9

169.39
47.4
69.5

146.07
13.1
43.0

Sample 3 Sample 6
Av. Concn 
CV0l % 
CVX, %

311.00
7.9

30.7
293.31

6.7
17.6

220.06
21.7
42.3

204.43
19.2
27.0

3 All readings retained except for Laboratory 5, Ham.

N itra tes  and N itr ite s .— The G eneral Referee is 
currently negotiating w ith  USDA to appoint Dr. 
Jay Fox as the Associate Referee for this topic.

N itrosam in es.— The General Referee reports 
excellen t progress in  this research area. A co l
laborative study has been conducted and several 
n ew  m ethods have b een  d evelop ed  during the

past year. The results of these efforts are su m 
m arized below .

1. "D eterm ination of N -N itrosod im ethyla-  
m ine in  Beer: An International Collaborative 
Study" by Sen and Seaman: The m ethod for 
determ ining N -nitrosodim ethylam ine (NDM A) 
in beer reported by the Associate R eferee at the  
1980 A nnual M eeting of the AOAC was studied  
collaboratively. T hirteen laboratories from 7 
countries participated. The collaborators w ere  
asked to analyze a total o f 10 random ly labeled  
samples of beer w hich consisted of the fo llow ing  
duplicates: a naturally contam inated com m er
cial beer; a beer extrem ely low  (about 0.1 ppb) in  
NDM A; and the above lo w  N D M A  beer spiked  
w ith  0.5 ppb, 1.9 ppb, and 5.0 ppb ND M A . The 
p ooled  repeatability and reproducibility coeffi
cients o f variation (CV) for all sam ples w ere 17 
and 27%, respectively. H ow ever, w h en  the data 
from  2 laboratories (outliers) w ere om itted, the  
corresponding CV im proved considerably (11 
and 15%, respectively ). Variance analysis  
sh ow ed  the presence of a sign ificant labora
tory-sam ple interaction w h en  all the data from  
the 2 ou tly in g  laboratories w ere excluded. The 
p ooled  percent recovery of the overall m ethod  
(om itting the outliers) w as found to be 101.4 ±
3.5. A ll the laboratories detected N D M A  in  the  
low  DM A beer. It is recom m ended that the  
m ethod be adopted official first action.

2. "An Investigation  in to  the Possible Pres
ence of Volatile N-Nitrosam ines in Cooking Oils, 
M argarine, and Butter" by Sen and Seaman: 
F ollow ing a report of the occurrence o f vola tile  
nitrosam ines in  various vegetab le oils  and mar
garines in Germ any, a study w as carried out to 
determ ine the n itrosam ine lev els  in  such prod
ucts sold in retail outlets in Canada. Thirty-eight 
sam ples of various vegetable oils, 10 of butter, 14 
of m argarine, and 6 o f lard w ere analyzed . A ll 
the oils  and lard w ere negative. O nly  1 butter 
and 5 m argarine sam ples contained  trace lev els  
(0.2-3.8 ppb) of N -nitrosodim ethylam ine and/or  
N -n itrosom orpholine. Further investigation s  
at the plant lev el failed to uncover any d efin ite  
source of the nitrosam ine contam ination d e
tected in som e of the margarine samples. Recent 
sam ples o f m argarine from these plants, h o w 
ever, either w ere n egative or contained  in s ig 
nificant levels  of vola tile nitrosam ines. It w as 
concluded that n itrosam ine lev els in  these  
products are either n egative or n eg lig ib le , and  
therefore shou ld  not be a matter o f concern.

3. "A Rapid Liquid-Liquid Extraction Cleanup 
M ethod for the D eterm ination o f V olatile N -  
N itrosam ines in Cooked-out Bacon Fat" by Sen



GENERAL REFEREE REPORTS: J. ASSOC. OFF. ANAL. CHEM . (VOL. 65, N O . 2, 1982) 31 3

and Seaman: A rapid liq u id-liqu id  extraction  
m ethod is described for the determ ination  of 
vola tile  n itrosam ines in  cooked-out bacon fat. 
The m ethod consists o f partition ing o f the n i
trosam ines b etw een  «-hexane and an acidic 
aqueous-m ethanol m ixture con ta in in g  sm all 
am ounts o f su lfam ic acid. A n aliquot o f the 
aqueous phase is then  extracted w ith  dich loro- 
m ethane; the d ich lorom ethane extract is con 
centrated, and an aliquot o f the concentrated  
extract is analyzed  by GLC-thermal energy ana
lyzer. The technique is very sim ple and rapid, 
and does not in v o lv e  any d istillation . The 
m ethod g ives results com parable to those ob
tained  by an alkaline vacuum  d istilla tion  m eth 
od. The average percentage recoveries o f N -  
nitrosodim ethylam ine, N -nitrosodiethylam ine, 
N -nitrosopiperid ine, N -nitrosopyrrolidine, and  
N-nitrosom orpholine w h en  added to cooked-out 
bacon fat or lard at levels ranging betw een  5 and  
20 ppb w ere 78.8, 77.8, 89.4, 100.3, and 97.4, re
spectively. The m ethod uses N -nitrosazetid ine  
as an internal standard and has an overall d e
tection  lim it o f 1 ppb for each o f the above 5 n i
trosam ines. The average levels (uncorrected) of 
N D M A  and NPYR detected  in  the 11 sam ples of 
cooked-out bacon fat w ere found  to be 4.8 ppb  
and 21.1 ppb, respectively . T hese valu es are 
comparable to those observed in an earlier survey  
carried out during 1978 w h ich  indicated  no  
change in  nitrosam ine levels.

4. "A Rapid M ethod for the Determ ination of 
V olatile N itrosam in es in  N on fat Dry M ilk" by  
H avery, H otchkiss, and Fazio: A rapid m ethod  
has b een  d ev e lo p ed  for the an a lysis  
of vo la tile  nitrosam ines in nonfat dry m ilk. 
Nitrosodim ethylam ine added to nonfat dry milk 
at the 3 ppb level w as recovered at an average of 
96%. In a nationw ide survey of nonfat dry m ilk, 
nitrosod im eth ylam in e w as fou n d  in 48 o f 57 
sam ples at an average lev el o f 0.6 ppb. The 
presence o f n itrosopyrrolid ine and n itrosopi- 
perid ine w as also indicated by gas chrom atog
raphy-therm al energy analysis at average levels  
of approxim ately 0.1 ppb.

5. "The D eterm ination  and Conform ation of 
N -N itroso d im eth ylam in e in  Beer" by A ndrze- 
jew ski, H avery, and Fazio: A m ethod w as d e
ve lo p ed  for the confirm ation o f N -n itrosod i-  
m eth ylam in e (ND M A ) in  beer by capillary gas 
chrom atography-m ass spectrom etry (G C/M S) 
from  full mass scans after quantitation by a gas 
chrom atograph interfaced to a therm al energy  
analyzer (GC/TEA). The G C /M S m ethod  has a 
low er lim it of confirmation o f 5 ppb. In a survey  
of 22 im ported and 42 dom estic (U.S.) beers,

ND M A  was found by GC/TEA at lev els ranging  
from  b elo w  the sen sitiv ity  o f the m ethod  to 7.7 
ppb, and w as confirm ed by G C /M S in  5 sam 
ples.

Polycyclic Aromatic Hydrocarbons in Foods.— The 
A ssociate Referee reports that 2 m ethods have  
been  d eveloped  for the analysis o f food matrices 
for PAH content. The first in vo lves  the use of 
ultrasonics to facilitate extraction o f PAH  from  
ground-up barley sam ples. A tim e evaluation  
study o f the procedure indicates that 4 sam ples 
can be com pleted in  2 days. A verage recoveries 
of 11 PAH, inclu d ing benzo(a)pyrene, benzo(b)- 
flu ora n th en e , in d e n o (l,2 ,3 -c ,d )p y re n e , and  
benz(a) anthracene, added to 25 g sam ples at 2.5 
and 5 ppb, ranged from  78 to 97% w ith  a m ean  
relative standard d ev iation  o f 6.6%. These 
stu d ies indicated that the low er lim it o f reliable  
m easurem ent w as 2.5 ppb.

Thirty food sam ples w ere analyzed  by this 
procedure. Apparent trace lev e ls  o f benzo(a)- 
p yrene (< 1  ppb) w ere fou n d  in  18 sam ples.

The second m ethod is for the analysis of 
sm oked foods. The procedure in vo lves  alco- 
holic-K O H  saponification  o f the food  product, 
d ilu tion s o f the resu lting so lu tion  w ith  water, 
extraction o f the PAH  into  trichlorotrifluo- 
roethane (TCTFE), colum n chrom atography, 
liq u id-liqu id  partition ing, concentration, and 
HPLC an d /o r GC analysis. A  tim e study o f this 
procedure indicates that 4 sam ples can be com 
p lete ly  analyzed  in  2 days.

Reproducibility studies o f recovery data were  
conducted on blank solutions spiked in triplicate 
at 5 ppb w ith  11 PAH. Based on  fluorescence  
data obtained at an excitation w avelen gth  o f 333 
nm  w ith  a 370 nm  em ission  cutoff filter, the re
covery values ranged from 76 to 96% w ith  a mean  
value o f 90% and a CV of 6%.

N in eteen  sm oked food sam ples have been  
analyzed  to date. The n oncarcinogen ic PAH, 
fluoranth ene and pyrene, w ere fou n d  in  all the 
sam ples analyzed  at lev els  ranging from  0.2 to 4 
ppb. A pparent ben zo(a)pyrene (carcinogenic) 
was found in 7 sam ples at levels ranging from 0.1 
to 2.3 ppb. Trace lev e ls  o f other carcinogenic  
PAH , in clu d in g  b en zo(k)flu oranthene and in 
d e n o il ,2,3-c,d)pyrene, w ere also apparent in  
several o f the sam ples analyzed . This study is 
contin u ing.

Polysorbates.— See D ressings.
P ropylene C hlorohydrin .— A report w as not re

ceived  from the A ssociate Referee.
Sodium Lauryl Su lfa te.— The A ssociate R eferee 

reports no progress due to other h igh er priority  
com m itm ents.
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G eneral R eferee Statem en t 
R e se a rc h  E ffo r ts

The General Referee has contin ually  stressed  
to the Associate Referees the necessity and im 
portance o f active participation on their respec
tive program areas. D uring the past year the  
Genera! Referee has attem pted to stim ulate re
search efforts w ith  considerable success as ev i
denced  by the num erous papers subm itted and  
the collaborative studies sch ed u led  and com 
pleted.
F o o d  A d d i t i v e  A n a ly t i c a l  M a n u a l  ( FA A M )

The revision of the FDA's Food A d d itive  A n a 
ly tica l M anu al (FAAM) is nearing com p letion  of 
a sign ificant m ilestone. Soon the first vo lu m e  
w ill be available (it is hoped by the end of the  
calendar year). This vo lu m e w ill consist o f a 
series of monographs, each of w hich  summarizes 
the regulatory status of the additive o f interest 
and provides a step-by-step description o f a 
m ethod for the determ ination  o f this substance

in at least 1 food matrix. As presently  en v i
sion ed , the first volu m e w ill in clu d e 9 antiox i
dants, 6 preservatives, 7 indirect food  additives, 
2 em ulsifiers, 8 m iscellan eous additives, and  
approxim ately 15 substances w h ich  are found as 
contam inants in direct food additives or w h ich  
could be found  in food because of chem ical 
processing or m odification of food substances.

R ecom m en dations
(1) Adopt the m ethod for antioxidants in  

foods reported by D. Page as official first action; 
appoint an Associate Referee; con tin u e study.

(2) Adopt the m ethod for N -nitrosodim ethyl- 
am ine in beer, collaboratively studied by the  
A ssociate R eferee as M ethod 1, official first ac
tion; con tin u e study.

(3) A ppoint Associate Referees on  Anticaking  
A gents in Foods, Brom inated O ils, D ilauryl- 
thiodipropionate, Gums in Foods, and Nitrates 
and Nitrites.

(4) C ontinue study of all other topics.

R ep ort o n  M ea t an d  M ea t P ro d u cts
R IC H A R D  L. ELLIS
U.S. Department of Agriculture, Food Safety and Inspection Service, Chemistry Division, 
Washington, DC 20250

A ctivity and progress on topics has been  
variable. The topics Autom ated M ethods; N i
trates and Nitrites; N itrosam ines in  Bacon and 
Fat; and M oisture Analysis, Rapid M ethods have  
been  quite active in  m ethod d evelop m en t ac
tivities and collaborative studies. O ther topics 
have been  relatively inactive.

Interest in nutritional analysis and food safety  
suggests additional topics for study. The U.S. 
Departm ent of Agriculture (USDA), Food Safety 
and Inspection Service (FSIS), has taken n ew  and 
renew ed action on sodium  and m echanically  
processed products, resu lting in new  program s 
in the A gency. A ctiv ities in several n ew  topics 
relating to these agency needs sh ou ld  be estab
lish ed  under the General Referee for M eat and  
Meat Products.

Presently, 4 topics are associated w ith nonm eat 
protein analysis: N onm eat Protein in Meat,
Peanut and C ottonseed Proteins in M eat Prod

ucts, Sodium  Caseinate in M eat Products, and  
Soy Products in Meat Products. These should be 
com bined and an Associate Referee Com m ittee  
should  be established on nonm eat protein anal
ysis and determ ination to coordinate activities  
in this area. This could im prove effectiven ess  
and avoid duplication  o f effort. Current A sso
ciate Referees shou ld  be m em bers o f this com 
m ittee. Associate Referee J. D. Pettinati has 
tentatively offered to chair the com m ittee, if the 
recom m endation is adopted.

The second topic recom m ended for this ref- 
ereeship is Total Fat in Meat Products, to address 
2 areas: the p en d in g  adoption o f the protein  
fat-free approach as a regulatory d evice for con 
trolling product quality, and concerns w ith  the 
final dry ing tim e and tem perature in  AOAC  
m ethod 24.005.

The increased em phasis on sodium  consum p
tion and the need for m onitoring meat products
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for sodium  content has created a n eed  for a col- 
laboratively studied  m ethod. The n ew  topic 
Sodium  and Potassium  in M eat Food Products 
should  be initiated.

The rapid advancem ent in  d ev e lop in g  n ew  
analytical instrum entation for cations and anions 
by sp ecific ion  electrodes, and their application  
for determ in in g  sodium , potassium , nitrite, flu 
oride, and others sh ou ld  be evaluated. T here
fore, I am recom m en ding in itiation  o f the topic 
Specific Ion A pplication  to M eat Product A nal
ysis.

On m ethods requiring AOAC action, 2 rec
om m en dations are made. O n proteins in  meat, 
24.027-24.037, no adverse reports have been  re
ceived; how ever, the Associate Referee has rec
om m ended that the m ethod be contin ued  as o f
ficial first action for an additional year and I 
concur. Second, I recom m end that the interim  
m ineral oil-vacuum  distillation  therm al energy  
analyzer (TEA) m ethod to determ ine vola tile  
nitrosamines in cooked bacon be adopted official 
first action.

Ashing M eth o d s .— A vacancy still exists for an 
Associate Referee. The topic shou ld  be con tin 
ued and m ore efforts sh ou ld  be made to fill that 
vacancy.

A u tom ated  M eth ods.—Associate Referee Jon L. 
S ch erm erhorn  has co m p leted  m in i-stu d ies  
evaluating the block d igestor for use in auto
mated m ethods. H e recom m ends a collaborative 
study and the Referee concurs.

Bone C on ten t.— A n ew  Associate Referee is 
needed  to fill the vacancy created by the reas
sign m en t o f Larry M enke. The Referee recom 
m end s Paul Corrao, USDA, FSIS, Science Pro
gram, Chem istry D iv ision , w h o  is p lan n in g  a 
collaborative study on calcium  analysis.

C hlorinated H ydrocarbons in P ou ltry .— H igh in 
terest for rapid chlorinated hydrocarbon analyses 
contin ues. A lth ou gh  no report has been re
ceived  on  th is topic, the Referee recom m ends 
this topic be contin ued  for at least on e m ore 
year.

Fat and M oistu re A n a lysis , R apid M eth o d s .— 
A ssociate Referee J. D. Pettinati reports that a 
comparative study of meat sam ples prepared for 
analysis in a food cutter and a chopper w as 
com p leted  (results have been  presented  at the 
annual m eetin g  by S. A. Akerm an). Further, a 
collaborative study to determ ine m oisture in  
m eat and m eat products w ith  a m icrow ave oven  
is in  progress.

Fluoride in Deboned M eat and Poultry.— Associate 
Referee Thom as D olan w as unable to com plete  
any additional work in  this topic. H ow ever, R.

W. Dabeka and A. D. M cK enzie reported at the  
1981 m eeting on a collaborative study of fluoride 
in infant foods by a com bination micro d iffu 
sion-flu oride specific ion  electrode m ethod  (/. 
Assoc. O ff. A nal. Chem. 64, 1021-1026 (1981)). It 
is recom m ended that extension  o f this m ethod  
to deb oned m eat and poultry be studied.

Identification of M ea ts , Serological T ests.— N o  
report has been received  this year. In ligh t of 
the recent incid en t on  im ported meat, this topic  
should be continued. It is reasonable to assum e 
that USDA, FSIS w ill increase em phasis on  this 
topic in 1982.

N itra tes  and N itr ite s .— N o report has b een  re
ceived . Em phasis on  this topic contin ues, 
how ever, and study is inclu ded  in  USDA, FSIS 
program  plans. The Referee recom m ends that
F. B. Suhre be appointed  A ssociate Referee on  
this topic. H e currently is in vestigatin g  ion  
chrom atographic techn iques for quantitating  
these anions.

N itrosam ines in Bacon.— The Referee recom 
m ends this topic be contin ued  under Mr. 
G reenfield . Further, the collaborative study  
presented by Greenfield, A. J. M alanoski, and W. 
L. Sm ith on the m ineral o il d istilla tion  TEA 
procedure shou ld  be adopted official first ac
tion.

N onm eat Proteins in M e a t.—J. D. Pettinati 
sh ou ld  be appointed  Associate Referee on this 
topic and act as chairperson for topics associated  
w ith  nonm eat protein  analysis.

Peanut and C ottonseed Proteins in M ea t Prod
u c ts.— N o report has been  received. T his topic 
sh ou ld  be contin ued , how ever, because o f the 
interest in  nonm eat protein  analysis. A  review  
of the present Associate Referee's assignm ent is 
recom m ended.

Protein in M e a t .-Associate Referee F. B. Suhre 
recom m ends that the block digestion-steam  
d istilla tio n  m eth od  for p rotein  an a lysis ,
24.B01-24.B03, continue as official first action for 
an additional year, although  no adverse reports 
have been received; the Referee concurs.

Proximate Composition Relationships.— This topic 
sh ou ld  be contin ued  w ith  A. J. M alanoski ap
p ointed  Associate Referee.

Sodium Caseinate in M ea t Products.— N o  report 
has been received. This topic sh ou ld  be d is
contin ued  as a separate topic and incorporated  
under nonm eat proteins in meat.

Soy Proteins in M ea t P roducts.— N o report has 
been received. This topic sh ou ld  be contin ued  
because of interest in  nonm eat protein  analysis. 
The current Associate Referee's assignm ent 
should  be review ed.
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Sugars and Sugar A lcohol.—This topic should be 
contin ued  because of h igh  interest in  the nutri
tion  and food safety area. A  n ew  Associate 
R eferee en gaged  in  th is area of research and  
m ethod d evelop m en t sh ou ld  be appointed.

T em perature, M in im um  Processing .— Associate  
Referee J. D. Pettinati has been  reassigned and  
the topic has been inactive. This topic should be 
review ed , and if no interest is expressed, it 
sh ou ld  be deleted.
R e c o m m e n d a t io n s

(1) M aintain official first action status for 
crude protein m ethods, 24.027-24.037.

(2) Adopt as official first action the mineral oil 
distillation-TEA m ethod for the determ ination  
of nitrosam ines in  bacon.

(3) C onduct a collaborative study on b on e  
content.

(4) Initiate the fo llow in g  topics: Sodium  and 
Potassium  in  M eat Products; Fat in  M eat Prod
ucts; Specific Ion Electrode Applications to Meat 
Products.

(5) D iscontin ue the topic Sodium  Caseinate 
in  M eat Products.

(6) C ontinue study on  all other topics.
This report of the General Referee was presented at the  95th 

A nnual M eeting of the AOAC, Oct. 19-22,1981, at W ashington, 
DC.The recommendations of the General Referee were approved 
by Committee C and were adopted by the Association. See the 
report of the  com m ittee for detailed recom m endations, this 
issue.

Section num bers refer to Official Methods of Analysis (1980) 
13th Ed., and "C hanges in  M ethods," J. Assoc. Off. Anal. Chem. 
(1981)64,501-540.

R ep ort o n  M y c o to x in s
L E O N A R D  ST O L O FF
Food and Drug Administration, Division of Chemistry and Physics, Washington, DC 20204

The papers on  m ycotoxins offered for pre
sentation at the 1981 annual session o f the AOAC  
continue the trend observed over the last several 
years toward increased use o f h igh  perform ance 
liquid  chrom atography (HPLC) for the ultim ate 
separation and quantitation o f the analyte being  
sought. There is no doubt that HPLC is a p ow 
erful separation and m easurem ent tool, the use 
of w h ich  is w orth exploring , but at the current 
state o f instrum entation, it is also an expen sive  
tool. What is the im plication of this situation for 
the future d evelop m en t and application o f ana
lytical m ethods for m ycotoxins?

W hen the d evelop m en t o f m ethods for afla- 
toxins started about 1963, the upcom ing separa
tion  tool w as thin  layer chrom atography (TLC). 
TLC was the natural successor to paper chrom a
tography, and because o f marked advantages in  
speed, equ ipm ent costs, space requirem ents, and  
resolution, it rapidly m ade paper chrom atogra-

This report of the General Referee was presented at the 95th A nnual Meeting of the AOAC, Oct. 19-22,1981, at W ashington, 
DC.

The recommendations of the General Referee were approved 
by Com m ittee C and adopted  by the  Association. See the re
port of the  comm ittee for detailed  recom m endations and 
"C hanges in M ethods," th is issue.

Section num bers refer to Official Methods of Analysis (1980) 
13th Ed. and "C hanges in M ethods," J. /Issue. Off. Anal. Chem. (1980) 63, 374-423.

ph y obsolete. (It is d ifficu lt to con ceive at th is  
tim e that the first separation of aflatoxin from  
toxic peanut meal was m ade by paper chrom a
tography (1).) The d evelopers o f m ethods for 
aflatoxins, and subsequen tly  other m ycotoxins  
such as sterigmatocystin, ochratoxin, patulin, and 
zearalenone, naturally u tilized  TLC as the pre
ferred separation tool. The sim plicity  o f the  
technique produced a side effect that could have 
been anticipated. There seem ed to be no upper 
lim it to the num ber of laboratories that set up to 
perform  aflatoxin analyses, and no low er lim it 
to their sophistication. O ne result w as an ex
p losion  in  production o f inform ation about af
latoxins, fired, obviou sly , by public health  in 
terests and ready availability o f reference stan
dards.

R eturning to the original question , w ill the  
cost o f equ ipm ent lim it the application o f the 
m ethods n ow  b ein g  d evelop ed  w ith  an HPLC 
step? I w ou ld  predict that it w ill. I expect that 
few er laboratories that perform  aflatoxin assays 
w ill be equ ipped to use the m ethods, and there 
w ill be few er possib le analyses w ith in  any one  
laboratory because o f com petition  for tim e on a 
popular, effective separation tool. The rem edy  
is in the hands of the equipm ent manufacturers. 
N o w  is the tim e for the stripped-dow n m odels  
that any laboratory can afford.
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Let us exam ine to w hat extent the Associate  
Referees are fo llow in g  the trend.

A flatoxin  M .— Robert D. S tubblefield  (U.S. 
Departm ent o f Agriculture (USDA), NRRC, P e
oria, IL) reported on a repeat of the international 
collaborative study o f a m ethod for aflatoxins I?! 
and M i in liver. This tim e the m ethod w as re
vised  (2) to elim inate early elu tion  problem s 
from the silica ge l cleanup colum n, and to in 
clude the use o f coded sp ik ing so lu tion s to be 
added to fresh liver to avoid the d evelopm ent of 
in terferences encountered  in lyop h ilized  liver. 
The study inclu d ed  2 m ethods for confirm ation  
of aflatoxin id en tity  (26.A15; 3). A lm ost all the 
collaborators in the orig inal study participated  
in  the second study; analytical results w ere re
ce ived  from  16 laboratories. The recovery and  
precision values calculated from these results 
were an im provem ent over those from the initial 
study, and fell in  a range that warranted a rec
om m endation  that the m ethod be adopted o ffi
cial first action. The overspot and spray tech
niques for form ing the acid-catalyzed identifying  
derivatives o f aflatoxins Bj and M i w ere equally  
effective. By either techn ique the few  false 
n egative observations w ere at the low est afla
toxin lev els, w h ich  approach the lim it o f deter
mination, and the low  incidence of false positives 
occurred m ost frequently w ith  aflatoxin M i, 
w h ich  w as the m ore d ifficu lt o f the 2 aflatoxins 
to separate from interferences. Both procedures 
for confirm ation of iden tity  w ere therefore in 
cluded in  the recom m endation for adoption.

The m ethod proposed for adoption has been  
used for a study (4) o f the d istribution o f afla
toxins Bj, B2, G i, G2, and M i in  the tissues o f a 
300-pound steer g iven  aflatoxins added to its 
norm al ration. A ll aflatoxins detectable by the 
m ethod w ere found  in liver, k idney, sp leen , 
heart, and lo in  m uscle. Except for the k idney, 
B] lev e ls  exceed ed  M i levels; the M i lev e l in  the 
kidneys exceeded the Bi level and the level of Mi 
in any other tissue including the liver. Analyses 
of 14 separate liver sections sh ow ed  generally  
uniform  distribution except for the edge samples, 
w h ich  averaged 44% low er than the rem ainder  
of the lobe sam ples, supporting a prior report (5) 
that w ed ge cuts from a liver were representative 
of the total liver for aflatoxin levels.

The Associate Referee has also b een  w ork ing  
on m odifications o f the m ethod  for determ ina
tion o f aflatoxin M in fluid  milk. O ne apparent 
im provem ent is in  the extraction step. The 
m odification, w h ich  is in ten d ed  to elim inate  
em u lsion  problem s, in vo lves  the use o f a so lid  
matrix, as described by Fukayama et al. (6), for

liq u id /liq u id  partition of the aflatoxins betw een  
extracting so lven t and m ilk. The A ssociate  
Referee has converted com p letely  to th is proce
dure in his ow n  laboratory and w ill recom m end  
that it be m ade part o f the official m ethod  if h is  
observations are confirm ed by other laboratories. 
H e has also been  com paring various proposed  
short m ethods usin g  HPLC (7, 8; H. Chang, per
son a l co m m u n ication ), and tw o screen in g  
m ethods using m in ico lu m n s (9, 10). Results 
w ith  the HPLC m ethods are encouraging and  
warrant further testing toward eventual collab
orative study o f a selected  HPLC m ethod. The 
m inico lum n screen ing m ethods require further 
m odification, and work to this end is contin uing  
w ith  their originators.

Work has also contin ued  on  anom alies ob
served in  the quantitation of alfatoxin Bi and Mi 
spots on 2-dim ensional TLC plates. Because the  
reference standard on  a 2-d im ensional plate is 
d evelop ed  in  on ly  on e direction w ith  o n ly  one  
o f the so lven ts used for the 2 d evelop m en ts of  
the extract spot, the com pared spots are theoret
ically  subjected to d ifferent in flu en ces on  their 
fluorescence in ten sity , and therefore are not 
strictly comparable. Prelim inary experim ents  
confirm ed the theory. By selection  of the order 
of d evelop in g  so lven ts used and the d im en sion  
for the reference standard, the difference can be 
reduced to w ith in  the error o f m easurem ent, as 
w as done w ith  the m ethod for aflatoxins Bj and 
M i in  liver. Because the effect is probably re
lated more to the developing solvents than to the 
extracts involved , the observations are probably  
p ertin ent to other 2-d im ensional TLC m ethods, 
but shou ld  be confirm ed in  each situation.

The Associate Referee calls attention to a report
(11) o f an aflatoxin Mj artifact appearing in  m ilk  
o f cow s on  feed conta in ing citrus pulp. A l
though separable from aflatoxin M! by TLC, the  
artifact m igrates w ith  M i on  HPLC; nor does the 
confirm ing derivative separate from the m od i
fied  artifact on HPLC, a lthough  the com pounds  
do separate on TLC. In this situation, on e sepa
ration technique shou ld  be used to support the 
other.

The application o f all th is effort to d ev elop  a 
reliable m ethod for aflatoxin M w as tested in  a 
check sam ple study conducted  by the Interna
tional A gency for Research on  Cancer (IARC). 
The material distributed for test w as naturally  
contaminated lyophilized  cow's milk containing  
aflatoxin M i at a m ean determ ined lev e l in  the 
milk solids of 7.4 n g /g . The best reproducibility 
(19%) w as attained by laboratories u sin g  HPLC 
detection , fo llow ed  by those usin g  AOAC
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M ethod I (26.A 10-26.A 14) (35%); the overall re
producibility of the 80 laboratories that reported 
their analyses was 48%. Those laboratories that 
used reference standards su p p lied  by IARC 
show ed better between-laboratory precision than 
did  those laboratories that used their ow n  stan
dards, a sad com m entary on the quality o f refer
ence standard m aintenance that has been  re
peated in other check sam ple studies.

The Associate Referee recom m ends that the 
Stubblefield  and Shotw ell m ethod  (2) for the 
determ ination of aflatoxins Bj and Mj in  liver  
and the m ethods o f the AOAC (26.A15) and of  
van Egm ond and Stubblefield  (3) for confirm a
tion o f identity be adopted as official first action; 
that all first action m ethods for aflatoxin M 
an a ly sis  and co n firm ation  o f id en tity  
(26.A 10-26.A 14, 26.090-26.094) be retained in 
first action status; that the partition colum n  
techn ique of Fukayama et al. (6) be tested in a 
num ber o f other laboratories before subm ission  
for incorporation in current m ethods, and that 
work contin ue on  the evaluation  o f HPLC and 
screen ing m ethods. The Referee concurs.

Aflatoxin M ethods.— Alfred D. Campbell (FDA, 
W ashington, DC) reports that all results have  
been received from a collaborative study o f 2 
m ethods for aflatoxin in  peanut butter in  w h ich  
HPLC is used for the determ inative step, but that 
com pilation and statistical analysis o f the data 
could not be com pleted in time for a report at this 
m eeting. H e recom m ends that the statistical 
part of the study be com p leted  in  tim e for an in 
terim report and that all current m ethods for af
latoxins in  peanut products (26.026-26.031, 
26.032-26.036) be retained in current status. The 
Referee concurs.

Alternaría Toxins.— A. Douglas King, Jr. (USDA, 
W estern Regional Research Center, Albany, CA) 
reports that his com p rehensive review  of A l ter
naria toxins and their relation to foods, presented  
in part in the 1980 report, is alm ost com pleted. 
In addition he has accum ulated a good supply of 
copper tenuazonate in preparation for further 
work on  a m ethod for tenuazonic acid in  w h ich  
HPLC is used for the determ ination  step.

The Associate Referee also calls attention to a 
num ber of reports that have appeared in  the past 
year. O ne (12) is publication of the paper noted  
last year as an Am erican Chem ical Society  
m eetin g  abstract reporting the detection  of al- 
ternariol, alternariol m ethyl ether, a ltenu ene, 
tenuazonic acid, and altertoxin I in  naturally  
in fected  apples and, w ith  the exception  o f alter
toxin  I, in tom atoes. A ll the preced ing toxins 
w ere detected in oranges and lem ons inoculated

w ith  A lternaría  citrii. The sam e authors have  
fo llow ed  up w ith  a study (13) o f the stability of 
these toxins in various fruit juices and w h o le  
w heat flour during storage, fo llo w in g  pasteuri
zation or sulfur d iox ide treatm ent. A nother  
paper (14) describes a procedure for isolation  of 
large quantities of alternariol, alternariol m ethyl 
ether, and altenuene in w h ich  preparatory HPLC 
is used. A third report (15) provides inform ation  
on the ability o f A lternaría  alternara  culture ex
tracts to elic it m utations in  the Am es Salm onella  
system . O f the pure com pounds tested, on ly  
alternariol m ethyl ether show ed  any m utagenic 
activity. This observation is supported by an 
in d ep en d en t unpu blished  report (R. H eim sch, 
U n iversity  o f Idaho, personal com m unication).

The Associate Referee recom m ends continued  
work toward a determ ination of the extent of the 
natural presence of toxins in  fruits and vegeta 
b les subject to invasion  by A lternaría  spp. and as 
an approach toward a better understanding of 
that determ ination, further work on the stability  
of the know n toxins both in  the foods and as 
isolated entities. The Referee concurs.

C itrinin .-D a v id  M. W ilson (LIniversity of 
G eorgia, Coastal P lains Station, T ifton, GA) re
ports that attempts to im prove citrinin extraction 
by addition o f chelating agents to the so lven t 
system s, in clu d in g  salts of eth ylen ed iam in e  
tetraacetic acid (EDTA), have been  in effective . 
H e is w atch ing citrinin  extraction studies at the 
FDA N ew  O rleans Research Center, usin g  ring- 
labelled  citrinin , that are aim ed at locating the 
unextractable portion. The Associate Referee 
recom m ends continuation  o f the extraction  
studies, and the Referee concurs.

Ergot A lk a lo ids .-Colette P. Levi (General Foods 
Corp., W hite Plains, NY) calls attention  to 3 im 
portant papers published w ithin  the past year by 
Canadian laboratories. O ne is the first published  
analysis for ergot alkaloids in  m illed  grain (16); 
HPLC w ith a fluorescence detector is used for the 
determ inative step. A nalyses for ergom etrine, 
ergotam ine, a-ergokryptine, ergocristine, er- 
gosin e, and ergocornine could be perform ed  
w ith  no d ifficu lty  in the n g /g  range. A ll these  
alkaloids could be detected in  on e or m ore o f 2 
sam ples of rye flour and 12 sam ples o f w h eat 
flour from  com m ercial markets. The h igh est  
alkaloid lev el determ ined w as in  a rye flour  
w h ich  conta ined  ergocristine at 62 n g /g  and er
gotam ine at 37 n g /g , p lus lesser quantities of 
each of the other alkaloids. A nother laboratory, 
usin g  the sam e basic detection  technique, has 
explored the variability in  alkaloid content and 
com p osition  o f ergots from rye (17), and from
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wheat (18). These reports provide the Associate 
Referee with an excellent base from which to 
start her own work toward a method suitable for 
collaborative study. She recommends continued 
effort toward this end, and the Referee concurs.

G ra in s .—Odette L. Shotwell (USDA, NRRC, 
Peoria, IL) reports that she has continued the 
investigations of farm worker exposure to dust- 
borne aflatoxin in cooperation with William R. 
Burg, University of Cincinnati (19, 20). Samples 
from 3 farms of airborne dust generated by 
combines during harvest contained aflatoxin at 
levels generally related to the levels in the bulk 
corn samples taken from those farms. The 
highest level of total aflatoxins in the dust was 
113 ng/g, related to 406 ng /g  in the bulk corn. 
Aflatoxin was also found in settled dust (222 
ng/g) collected at an elevator, and in dust gen
erated during corn delivery (80 ng/g) and corn 
loading (340 ng/g). Significant aflatoxin levels 
were found in all the associated bulk corn.

Because a question had been raised as to 
whether aflatoxin levels in some corn shipped 
to the laboratory as undried ears were repre
sentative of field contamination, comparisons 
were made of dried and undried ears shipped 
from Georgia to Peoria (21). Additional obser
vations were made of ears held for up to 6 weeks 
after arrival in Peoria, and of ears shipped and 
stored in a container with added "Monoprop" 
(2.5% propionic acid on vermiculite). There was 
no difference in incidence or level of aflatoxin 
contamination between dried and undried ears 
on arrival at Peoria; the average level had ap
proximately doubled, but the incidence of con
taminated ears was essentially unchanged. In 
the presence of "Monoprop" the incidence was 
also unchanged, but the average level had 
dropped significantly; the acidity was apparently 
sufficient to result in some aflatoxin alteration 
(22).

A 5-year study has been completed (23) of 
testing for aflatoxin, zearalenone, and ochratoxin 
A in samples of corn and wheat collected by the 
Federal Grain Inspection Service from trucks 
moving to elevators in the state of Virginia in the
5-year period 1976-1980. This was a followup 
to finding zearalenone at relatively high levels 
in 19 of 42 samples of Virginia wheat in 1975 (24). 
None of the mycotoxins was found in any sample 
of wheat taken during the subsequent 5 years, 
nor was zearalenone or ochratoxin A found in 
any of the corn samples, but aflatoxin was found 
in some corn every year; the yearly incidence of 
samples with levels exceeding 2 0  ng /g  ranged 
from 18 to 62%.

Two variants of currently proposed analytical 
methodology for aflatoxins have been success
fully applied to corn: in one (25) a small column 
of microparticulate silica gel (Sep-Pak©) is used 
for cleanup followed by either TLC or HPLC for 
determinative separation; in the other (26) 
methylene chloride is substituted for chloroform 
in the CB method and the 2 g silica gel column 
(26.A05) of the cottonseed method for the 10 g CB 
column. Both methods appear worth evalu
ating.

The Associate Referee recommends further 
study of method modifications and of procedures 
for prevention of mycotoxin formation in grain 
samples after collection. The Referee concurs.

M ix e d  F eed s.—Thomas R. Romer (Ralston 
Purina Co., St. Louis, MO) reports that he has 
continued the successful application to the de
termination of aflatoxin in mixed feeds of the 
system in which small reverse phase columns of 
silanized silica gel are used for cleanup of extracts 
prepared by the official minicolumn method 
(26.014-26.019). Extracts so prepared have been 
suitable for determinative separation by either 
TLC or HPLC. He has also been active in im
proving the method for deoxynivalenol in 
grains, first presented at the 1979 annual meeting 
of the AOAC (Paper No. 179), and further mod
ified by Scott et al. (27). The Associate Referee 
recommends collaborative study of a selected 
method for aflatoxin in mixed feeds and con
tinued study of the methods for trichothecenes 
in feeds. The Referee concurs.

O c h r a to x in .—Stanley Nesheim (FDA, Wash
ington, DC) reports that he has been unable to 
carry out sufficient work himself to make a 
choice among the various methods so far pro
posed for the determination of ochratoxin A in 
grains. From conversations with analysts in 
other laboratories, the preference appears to be 
for the method described by Thorpe et al. (28). 
Application of this method to grain and feed 
samples by the FDA Mycotoxins Analytical 
Laboratory in New Orleans has produced minor 
problems with recovery, emulsions, and filtra
tion rate that have been overcome by using a 
Polytron instead of a Waring Blendor for mixing 
the sample and extracting solvent and by cen
trifuging this mixture before filtration. The 
Associate Referee now recommends that the 
modified Thorpe method be collaboratively 
studied. The Referee concurs.

P a tu lin .—Peter M. Scott (Canadian Health 
Protection Branch, Ottawa, Ontario, Canada) 
reports that with the decline in concern over 
patulin as a carcinogen, method development
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has slackened. However, patulin continues to 
be included as one of the classical mycotoxins in 
multimycotoxin methods, one using high per
formance TLC with densitometric measurement 
of UV absorption (29) and another using fluo
rescent TLC plates with measurement of the 
fluorescence quenching (30). For routine con
trol of patulin in apple juice in Sweden, where 
a 50 ng/mL action level is in effect, a rapid 
method has been developed, using cleanup on 
a micro scale and LC for determinative separation 
(31). The alkaline cleanup in this method, 
adapted from that of Tanner and Zanier (32), 
should be evaluated for possible patulin losses. 
The AOAC method for patulin in apple juice, 
26.111-26.116, has been further successfully 
tested in Poland (33). As a result of this experi
ence and the decline in activity, the Associate 
Referee now recommends that the method be 
made official final action. The Referee con
curs.

P en ic illic  A c id .—Charles W. Thorpe (FDA, 
Washington, DC) reports inclusion of penicillic 
acid as an analyte in the same multimycotoxin 
methods (29, 30) referred to by the Associate 
Referee on Patulin. The following interesting 
observations are pertinent to the analysis of 
penicillic acid: The TLC developing solvent for 
high performance silica gel plates was toluene- 
ethyl acetate-formic acid (30 + 6 + 0.5) with 
quantitation by UV reflectance scanning at 240 
nm, detection on silica gel thin layer plates by 
fluorescence after exposure to ammonia fumes, 
and enhancement of the penicillic acid fluores
cence by spraying the plate with paraffin-hexane 
(2 + 1). Two more methods, specifically for 
penicillic acid, have been published, one for the 
determination of penicillic acid in body fluids, 
in which HPLC is used for the determinative step
(34); in the other (35), either HPLC or GLC is 
used for the determinative step after conversion 
of the penicillic acid to a pyrazoline derivative 
with diazomethane. The derivative produced 
a 2.5-fold increase in UV absorptivity.

The Associate Referee also reports completion 
of a preliminary collaborative study of a method 
first described at the 1978 AOAC meeting (36). 
The results have encouraged him to conduct a 
full collaborative study of the method in the 
coming year, and he so recommends. The Ref
eree concurs.

S te r ig m a to c y s t in .—Octave J. Francis, Jr. (FDA, 
New Orleans, LA) reports that sterigmatocystin 
is included as an analyte in the multimycotoxin 
methods (29, 30) referred to by the Associate 
Referees on Patulin and on Penicillic Acid. He

also calls attention to a method (37), in which 
HPLC is used for the determinative step, that has 
been applied to the analysis of moldy rice. None 
of these methods significantly lowers the limit 
of determination.

More important is the finding of sterigmato
cystin in 9 of 39 samples of rind from hard 
cheeses ripening in Dutch warehouses (38). 
These findings were associated with surface 
outgrowths of A s p e r g illu s  v e rs ic o lo r , the most 
commonly found sterigmatocystin-producing 
mold. The method used in this survey (39) had 
been modified to achieve a 5 ng /g  detection 
limit; the highest level found was 600 ng/g. 
Most of the toxin was confined to the thin plastic 
coating (40), which can be easily removed with
out damaging the cheese. A screening method 
for detecting sterigmatocystin-contaminated rind 
has been developed (41). When informed of 
these findings the FDA examined 100 samples of 
moldy cheese rind from a commercial cheese 
ripening operation in the United States. No A . 
v e rs ic o lo r  was detected.

The Associate Referee recommends contin
uation of the "wait and see" attitude of previous 
years, and the Referee concurs.

T ree N u ts  —  Vincent P. DiProssimo (FDA, New 
York, NY) reports progress in incorporating the 
economies of the column chromatography step 
(26.A05) of the cottonseed method with the ex
traction procedures of the CB method (26.026- 
26.031) toward achievement of an economical, 
general commodity method. He recommends 
continued study toward this end, and the Referee 
concurs.

T r ic h o th e c e n e s .—Robert M. Eppley (FDA, 
Washington, DC) reports that in 1980 Canada 
Agriculture and Canada Health and Welfare 
detected deoxynivalenol (DON, vomitoxin) in 
white winter wheat from Ontario and red spring 
wheat from Quebec (27, 42). DON has consid
erably less acute toxicity than T-2 toxin or dia- 
cetoxyscirpenol (DAS), but little is known about 
the chronic and subacute effects of the toxin. 
However, the widespread occurrence of DON 
has forced the development of a number of 
methods for its detection in cereal crops (27, 
42-45). Most of these methods (27, 42, 44) use 
GLC as the preferred determinative step, with 
conversion of the compound to either the tri
methyl silyl (TMS) ether or the heptafluoro- 
butyrate ester for volatilization and detection by 
electron capture and/or mass spectrometric sin
gle ion monitoring. None of these methods is 
entirely satisfactory for routine work.

GLC of their TMS ethers has also been used for
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the determination of DAS and T-2 toxin (46). By 
using an electron capture detector a limit of de
termination of 0.9 ng /g  for T-2 toxin and 0.3 
ng /g  for DAS could be achieved, compared to 
250 and 150 ng/g, respectively, for the 2 myco- 
toxins by flame ionization detection.

Use of TLÇ procedures continues. Although 
the limit of determination by TLC is not as low 
as with GLC, TLC is better suited for screening 
a large number of samples for the many different 
possible derivatives of the trichothecenes known 
to be produced by various molds. A recently 
published TLC procedure (47) can be used to 
detect many of the known Fusarium-produced 
mycotoxins, including 7 trichothecenes plus 
butenolide, moniliformin, and zearalenone. 
Detection of a specific mycotoxin can be followed 
by a quantitative method using GLC of the TMS 
derivative of that toxin.

Because of the generally unsatisfactory state 
of methodology for the trichothecenes and the 
difficulties encountered by analysts in obtaining 
reference standards, a workshop to develop so
lutions to these problems has been organized for 
the 1981 Annual Meeting of AO AC.

Isolation and identification of previously un
described trichothecenes continues with the 
characterization of 3,15-dihydroxy-12,13-epoxy- 
trichothec-9-ene-8-one (48) as a product from a 
Fusarium culture extract used for the preparatory 
isolation of DON. This new compound co
migrates with DON on silica gel TLC plates. 
Another study (49) has resulted in the isolation 
and identification of 25 trichothecene derivatives 
produced by one strain of Mycothecium verrue aria. 
Many of these derivatives had not been charac
terized previously. Since many of the Fusarium 
species produce a number of different tricho
thecene derivatives as well as other mycotoxins, 
the multiplicity of mycotoxins produced by these 
molds should always be taken into consideration 
in assessing the significance of any natural con
tamination.

The Associate Referee recommends imple
mentation of the recommendations that resulted 
from the workshop on trichothecene method
ology, including the procurement of reference 
standards for distribution to analysts working on 
these recommendations or attempting to apply 
the recommended methods. The Referee con
curs. The Associate Referee will report in full 
detail in the July issue.

Zearalenone.—Glenn A. Bennett (USDA, 
NRRC, Peoria, IL) reports that the International 
Standards Organization (ISO) completed a col
laborative study (E. Nouât, Association Française

de Normilisation, private communication) of a 
method (50) for zearalenone in corn and in 
mixed feed. The study format was far short of 
a design that could be accepted by the AOAC: 
One sample each of naturally contaminated corn 
and feed were provided each laboratory in suf
ficient quantity for 3 separate analyses of each 
sample. The open replicates bias the determi
nation of repeatability; with no added contami
nant there can be no determination of accuracy; 
and the only valid statistic, reproducibility, 
cannot be assessed over a range of concentra
tions. In this study, reproducibility for the corn 
sample, at a mean of 734 ng/g, was 38% and for 
the feed sample, at a mean of 219 ng/g, was 57%, 
comparable to the reproducibility observed for 
the AOAC method for zearalenone in corn 
(26.124-26.132) at these levels.

Three more methods for zearalenone, in which 
HPLC is used with a fluorescence detector, have 
been published (45, 51, 52); the first 2 methods 
apply to mixed feeds, the third to rat urine and 
liver.

A review (53) has been prepared of research at 
Canadian government and university laborato
ries on zearalenone (and other Fusarium toxins) 
and its relation to livestock problems. In other 
research on screening com hybrids for resistance 
to infection by Fusarium graminearum, a consistent 
field infection method has been devised (54), and 
in a related study (55), 2 morphologically distinct 
strains of F. graminearum, with marked differ
ences in virulence and zearalenone production, 
have been found co-occurring in infected ears of 
corn.

In studies of zearalenone metabolism by live
stock (56-58) both zearalenone and its metabo
lite, /3-zearalenol, were found in the milk of lac- 
tating animals (sows and cows); the transmission 
of zearalenol and zearalenone to milk from 
zearalenone in the feed of a sow at 40 fig/g in
duced signs of estrogenism in the suckling pig
lets (56). Most of the zearalenone administered 
to swine and cattle could be accounted for in the 
excreta, resulting in the recommendation that 
analyses of feces or urine might give more in
formation on zearalenone exposure for animals 
exhibiting hyperestrogenism than analyses of 
the feed. The transmission to bovine milk 
(about 5% of the amount ingested) from the 
highest levels of zearalenone encountered in 
feed grains could not be considered a reasonable 
cause for concern (58). The mechanism of 
zearalenone metabolism has been studied in rats 
(59); a-zearalenol was found as the major me
tabolite.
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Further studies on the estrogenic activity of 
zearalenone show an inhibition of implantation 
in sows (60) and of spermatogenesis in boars (61) 
and guinea fowl (62).

The Associate Referee recommends collabo
rative study of a modification of the Ware and 
Thorpe method (63) for zearalenone and zear- 
alenol, development of a rapid screening method 
for zearalenone or zearalenol in feces and urine, 
and a continuation of studies on resistance of 
corn hybrids to infection by Fusarium graminearum 
and zearalenone production. The Referee con
curs.

R e c o m m e n d a t i o n s
(1) Adopt as official final action the method 

(26.111-26.116) for patulir in apple juice.
(2) Adopt as official first action the Stubble- 

field-Shotwell method for aflatoxins Bi and Mi 
in liver, the van Egmond-Stubblefield method 
for confirmation of identity of aflatoxins B! and 
Mi in liver,‘and the method for confirmation of 
identity of aflatoxin Mj in dairy products 
(26.A15) as applicable to M| in liver.

(3) Complete the collaborative study of 2 
methods for aflatoxin in peanut butter in which 
HPLC is used for the determinative step.

(4) Initiate collaborative studies of a method 
for aflatoxins in mixed feeds, of the Thorpe 
method for ochratoxin A ir grains, of the Thorpe 
method for penicillic acid in corn and beans, and 
of the modification of the TVare-Thorpe method 
for zearalenone and zearalenol in grains.

(5) Implement the recommendations resulting 
from the workshop on tnchothecene method
ology.

(6) Continue study on all other topics.
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R e p o r t  o n  O i l s  a n d  F a t s

D A V ID  FIR E ST O N E
Food and Drug Administration, Division of Chemical Technology, Washington, DC 20204

A n tio x id a n ts .—B. D. Page has conducted a col
laborative study of the high pressure liquid 
chromatographic (HPLC) method for determi
nation of antioxidants in oils and fats (1). Sam
ples and instructions were sent to 13 laboratories 
over a 9-month period. Results received from 
7 of the laboratories have been subjected to sta-

This report of the General Referee was presented at the 95th Annual Meeting of the AOAC, Oct. 19-22,1981, at Washington,D.C.Section numbers refer to O fficial M ethods o f A na lysis (1980) 13th Ed.The recommendations of the General Referee were approved by Committee C and were adopted by the Association. See the report of the committee for detailed recommendations, this issue.

tistical evaluation, and recommendations await 
completion of the evaluation.

C y c lo p r o p e n o id  F a tty  A c id s .—G. S. Fisher is 
planning a collaborative study of the capillary 
column GC method for cyclopropene fatty acids. 
This procedure involves on-column injection of 
cottonseed or other methyl esters.

E m u lsifiers .—H. Bruschweiler is continuing an 
investigation of methodology involving HPLC, 
TLC, and GC for determination of different types 
of emulsifiers. The Associate Referee has also 
initiated a joint study between AOAC and 
IUPAC (Commission on Oils, Fats and Deriva
tives) of a GC procedure for several emulsifiers. 
The procedure involves separation of emulsifiers
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from the oil by column chromatography as de
scribed in method 28.133-28.138. The emulsifier 
fraction is hydrolyzed in alcoholic KOH solution 
and the components are silylated and analyzed 
by either packed or capillary column GC. The 
emulsifiers determined in the current collabo
rative study are monoglycerides, diacetyl tartaric 
acid monoglycerides, anc sorbitan monostear
ates. Eight samples (including 4 standards) were 
sent to collaborators. Results received so far 
from 5 collaborators are in close agreement and 
results are awaited from the other laboratories. 
It is anticipated that the methodology will also 
be investigated for determination of additional 
emulsifiers such as propylene glycol mono- and 
diesters, polyglycerol esters, lactylated esters of 
mono- and diglycerides lactylated esters of 
propylene glycol monoester, lactylated fatty acid 
esters, sorbitan esters, ethoxy la ted sorbitan esters, 
and succinylated monoglycerides. The proce
dure is, of course, unsuitable for polyethers that 
cannot be volatilized for detection by GC.

C h r o m a to g ra p h ic  M e th o a s .—W. G. Doeden, Jr., 
Research Manager, Analytical Chemistry, Swift 
and Co., Oak Brook, IL, has been appointed As
sociate Referee. Dr. Doeden is currently evalu
ating methodology for future study involving 
HPLC and capillary and packed column chro
matography.

A joint AOCS-AOAC collaborative study of the 
GC method (2, 3) for determining trans-unsatu- 
ration in fats and oils has been carried out suc
cessfully. The study leader, L. Gildenberg, 
Colgate-Palmolive Co., Pscataway, NJ, is com
pleting an evaluation of the collaborative results. 
Poor recovery of polyunsaturated esters relative 
to saturated or monoenoic components in stain
less steel columns packed with 15% OV-275 was 
recently reported by Walker (4). This problem 
was not observed by the collaborators (7 of 13 
collaborators reported us.ng stainless steel col
umns). The method will be recommended for 
adoption upon publication of the collaborative 
results.

A European Economic Community method for 
specific determination of erucic acid in oils and 
fats (5) was studied collaboratively by the IUPAC 
Commission on Oils, Fats and Derivatives (6,7). 
This method involves fractionation of the fatty 
acid methyl esters at —25°C on TLC plates con
taining silver nitrate, isolation of the erucic acid 
(13-cis-docosenoic acid) fraction, and quantita
tion by GC using methyl tetracosanoate as an 
internal standard. Statis:ical analysis of results 
from nine laboratories indicated coefficients of 
variation (CV) ranging from 5.5% (14.7% erucic

acid) to 24% (1.6% erucic add). The method will 
be recommended for adoption upon publication 
of the collaborative results.

L o w e r  F a t t y  A c id s .—G. Bigalli has completed a 
study of quantitation of lower fatty acids. The 
study demonstrated that GC conditions exert a 
great influence on the results obtained and 
should be very specific for determination of 
methyl butyrate and methyl caproate. The As
sociate Referee plans to initiate collaborative 
study of a specific method for lower fatty acids 
in the near future.

M a r in e  O i ls .—R. G. Ackman is continuing the 
study of methodology for analysis and identifi
cation of fish oils including the use of fused silica 
wall-coated open-tubular columns for GC de
termination of fatty acid composition.

O liv e  O il  A d u l te r a t io n .—E. Fedeli is evaluating 
various methods for analysis of olive oils and 
other vegetable oils.

O x id iz e d  F a ts .—A. E. Waltking is continuing 
study of HPLC procedures for oxidation products 
(polymers) in vegetable oils. The Guhr and 
Waibel method for oxidation products in frying 
fats (8 ) has been granted interim first action sta
tus, and a communication has been prepared 
which describes the method and presents the 
results of IUPAC collaborative study (9). It is 
recommended that the interim first action 
method be adopted as official first action.

P o rk  F a ts  in  O th e r  F a ts .—L. El-Sayed has com
pleted work on methodology for detection of 
pork in canned meat and in animal and vegetable 
fats, and the methodology, also applicable to 
detection of lard in hydrogenated vegetable oils, 
is ready for collaborative study.

S p e c tr o p h o to m e tr ic  M e th o d s .—A. J. Sheppard is 
continuing work on extension of the enzymatic 
method for cis,cis-methylene interrupted poly
unsaturated fatty acids (PUFA) to analysis of 
PUFA in various foods.

S te r o ls  a n d  T o c o p h e r o ls .—H. T. Slover has 
completed a precollaborative study of a GC 
method for determination of tocopherols and 
sterols in vegetable oils. The method involves 
saponification of the sample in capped tubes 
(heating in aqueous KOH for 8 min at 80 °C in the 
presence of pyrogallol), extraction of the unsa- 
ponifiable matter, formation of the trimethylsilyl 
ethers of both tocopherols and sterols, and GC on 
a SP2100 fused silica capillary column 12 m or 
longer X 0.2 mm (5,7-dimethyltocol is used as an 
internal standard). The Associate Referee is 
planning a joint AOAC-AOCS-IUPAC-ISO col
laborative study of the method.

Water C o n te n t .—R. Bernetti has carried out an
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international collaborative study on the deter
mination of water content in vegetable oil 
products by the Karl Fischer method recom
mended by the International Standards Orga
nization (ISO/TC 34/SC11, N?9). Four samples 
(refined and bleached soybean oil, crude soybean 
oil, vegetable oil deodorizer distillate, and soy
bean acid oil) were submitted to 22 laboratories. 
Repeatability was excellent at all of the labora
tories. However, a sampling problem with the 
more heterogeneous acid oil sample (3% water 
content) caused wider than expected variation 
between laboratories, although reproducibility 
was good with the other 3 samples. The Asso
ciate Referee recommends revision of the text of 
the method to incorporate additional experi
mental details. Also, sampling techniques for 
handling acid oil and related samples with rela
tively high water content will be investigated 
before additional collaborative study.

C o m m iss io n  on  O ils , F a ts  a n d  D e r iv a tiv e s ,  A p p l ie d  
C h e m is tr y  (I U P A C ).—The General Referee at
tended the annual meeting of the IUPAC Com
mission on Oils, Fats and Derivatives on August 
26-28, 1981, in Leuven, Belgium. Professor C. 
Paquot completed four productive years as 
Chairman of the Commission. The new Chair
man is D. Firestone. The Commission, which 
began its activities involving standardization of 
analytical methods for oil and fat products in 
1930 as the International Commission for the 
Study of Fat Products, is the source of uniform 
methods frequently adopted by other national 
or international organizations, including ISO 
and the Codex Alimentarius Commission.

The Commission reviewed 25 projects, in
cluding methodology for glycerines and alkaline 
soaps, erucic acid, solid content of fats by NMR 
techniques, polycyclic aromatic hydrocarbons, 
industrial lecithin products, total sterols, eryth- 
rodiol in grapeseed and olive oils, mineral oil 
residues, tocopherols, chlorinated pesticides in 
wool wax, linoleic acid content of margarines, 
emulsifiers, heated fats, plastic polymers and 
plastic monomers in fats, triglyceride composi
tion by GC, thiobarbituric acid value, and solvent 
residues in oils and oilseed cakes. Project work 
was completed on the following methods, which 
were adopted after successful collaborative study: 
tocopherols in oils, fats, and margarines by TLC

fractionation and colorimetric or GC determi
nation; CiS,ris-linoleic acid in oils and margarines 
by the lipoxidase enzymatic method combined 
with GC; oxidation products in heated fats by the 
Guhr and Waibel chromatographic procedure; 
polyethylene-type polymers in fats by gravi
metric and infrared spectrophotometric proce
dures; erucic acid by TLC-GC; and solid content 
of fats by NMR techniques. Part 3 of the first 
supplement of the Commission's S ta n d a r d  
M e th o d s  fo r  th e  A n a ly s is  o f  O ils , F a ts  a n d  D e r iv a tiv e s  
was published recently (10). Part 3 includes 
methods for determining c/s,c/s-methylene in
terrupted polyunsaturated fatty acids (enzymatic 
method) and polyethylene-type polymers 
(gravimetric and infrared spectrophotometric 
procedures).
R e c o m m e n d a t i o n s

(1) Adopt as official final action the official 
first action method for isolated trans isomers
28.075-28.080.

(2) Adopt as official final action the official 
first action method for 1 -monoglycerides 
28.139-28.147.

(3) Adopt as official first action the interim 
first action method for oxidation products.

(4) Continue study on all other topics.
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F ibro us M a te r ia l  in  F ro zen  G re en  B e a n s .—Asso
ciate Referee George W. Varseveld indicated that 
he received no adverse comments on this meth
od, which was adopted as official final action in 
1980. Interested persons are invited to comment 
on this topic.

p H  D e te r m in a tio n  in  A c ia i f ie d  F o o d s .—A collab
orative study of a proposed method for deter
mining pH of acidified foods was conducted in 
1979 and the method was adopted official first 
action, 32.B01-32.B08, in 1980. Since no adverse 
comments regarding the method have been re
ceived during the past year, Associate Referee 
Frederick E. Boland recommends that the meth
od be adopted official final action. He also rec
ommends that study continue on this topic.

S o d iu m  C h lo r id e .—Associate Referee Wallace S. 
Brammell recommends that the following sodi
um chloride methods be declared surplus: 
32.023, Method I; and 32.024, Method II (rapid 
method). These methods have been superseded 
by the official final action method, 32.025 — 
32.030, Method III (potentiometric method). 
The latter method is much faster and more ac
curate than those older methods, and it is 
doubtful that Methods I and II would be used 
much in the future. Continued study on this 
topic is anticipated.

W a te r  A c t i v i t y  D e te r m in a t io n .—Associate Ref
eree William H. Stroup reported that a quality 
assurance sample, containing a salt slush and a 
sweetened condensed milk, was sent to each of 
18 FDA district laboratories for water activity 
determinations by the Hair Hygrometer instru-

This report of the General Referee was presented at the 95th Annual Meeting of the AOAC, Oct. 19-22,1981, at Washington, DC.The recommendations of the General Referee were approved by Committee C and were adopted by the Association. See the report of the committee for detailed recommendations, this issue.Section numbers refer to O fficial M ethods o f A na lysis (1980) 13th Ed., and "Changes in Methods," J. Assoc. Of f .  A na l. Chem. (1981)64,501-540.

ment. AOAC ijiethod 32.004-32.009, water ac
tivity, was used to determine water activity val
ues. From this quality assurance sample, the 
mean water activity value for the salt slush was 
0.928, while the mean water activity value for the 
food was 0.853. Analysis of the data gathered 
suggested that the response of the Hair Hy
grometer was sufficiently linear to use a least 
squares regression line of the calibration data to 
calculate water activity of unknown samples. 
The Associate Referee recommends that study be 
continued.

O th e r  T o p ic .—George W. Varseveld reported 
that recent research at Oregon State University 
has shown that process time required to satisfy 
sterilization requirement for green beans pack
aged in institutional size flexible retort pouch (30 
X 38 X 4 cm) varies with both the amount of en
trapped air and the amount of liquid medium 
contained in the sealed pouch. This work points 
up the need for a reliable method to determine 
volume of residual entrapped air in the pouch 
after sealing.

The method is of interest for its value in es
tablishing safe processes for vegetables sterilized 
in the pouch under varying conditions of static 
or rotary processing, orientation, and degree of 
constraints of the pouch during the process. 
Further research and development of a suitable 
method will be undertaken as funding becomes 
available. Sponsorship is needed for this 
funding.
R e c o m m e n d a t i o n s

(1) Adopt as official final action the pH de
termination of acidified foods, 32.B01-32.B08.

(2) Declare the following sodium chloride
methods as surplus: 32.023, Method I, and
32.024, Method II (rapid method).

(3) Initiate the new topic Determination of the 
Volume of Entrapped Air in the Flexible Retort 
Pouch; appoint an Associate Referee.

(4) Continue study on all topics.
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Report on Seafood Toxins
EDWARD P. RAGELIS
Division of Chemistry and Physics, Food and Drug Administration, Washington, DC 20204

In addition to paralytic shellfish poison (PSP) 
which, in 1981, became a part of the newly 
created General Referee topic, "Seafood Toxins," 
we have added two new associate refereeships 
to this program, namely, ciguatera poisoning 
(ciguatoxin) and pufferfish poisoning (tetrodo- 
toxin). Since these latter two topics may not be 
familiar to many, they will be discussed in 
greater detail; each is presented in order of rel
evance to human health.
C i g u a t o x i n  — B i o c h e m i c a l  M e t h o d s

The Associate Referee on this topic is Prof. 
Yoshitsugi Hokama, School of Medicine, Uni
versity of Hawaii at Manoa, Honolulu, Hawaii.

I n t r o d u c t io n .—Ciguatera is a neurological dis
ease produced in humans from ingesting the 
flesh or viscera of any of a large variety of reef- 
associated fishes containing ciguatoxin, believed 
to be the cause of ciguatera. It is separate and 
distinct from human illnesses due to spoilage of 
seafood from improper handling and/or pro
cessing. Cooking, smoking, drying, salting, or 
freezing does not appear to destroy the toxin in 
the fish flesh. The victim usually recovers from 
ciguatera within a few days (death occasionally 
occurs), but symptoms may last for several weeks, 
months, or possibly years.

B a c k g r o u n d .—Ciguatera poisoning (1-3) is 
widespread throughout the tropical and sub
tropical areas of the world and has been present 
in various regions of the Caribbean and Pacific 
for centuries. In general, outbreaks of ciguatera 
poisoning through the appearance of toxic fish 
are sporadic and unpredictable both in geo
graphic distribution and time. Moreover, of the 
more than 400 species implicated, not all of the 
fish of the same species caught at the same time 
in the same place are toxic; only a few miles may 
separate ciguateric and safe fish of a given 
species.

In Florida and the Caribbean, the barracuda, 
the grouper, and the snapper are the fish most 
often implicated in the disease; in the Hawaiian
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region, the kahala (amberjack) and the ulua 
(jackfish) are the most common offenders. The 
number of cases of ciguatera in the U. S. and its 
territories may well average over 2000 per year; 
data recently accumulated from a 3-year study of 
Southern Florida indicate an average of 1300 
cases per year (D. P. deSylva, University of 
Miami, Coral Gables, FL, private communication, 
September 2, 1981). Moreover, 1.6-4.4% of the 
local population of St. Thomas, U.S. Virgin 
Islands are annually afflicted with ciguatera 
representing approximately 940 cases among
60,000 persons (4). In Hawaii, over a period of 
80 years (1900-1979), at least 600 people have 
been affected, according to the Hawaii State 
Department of Health.

O rig in  a n d  N a tu r e  o f  C ig u a to x in .—In spite of the 
long history of ciguatera, the origin or identity 
of ciguatoxin is still not completely known. It 
is believed that the toxin(s) originates through 
the algae in the coral environment and then is 
transmitted through the food chain of fishes and 
thereby contracted by humans. Generally, the 
larger fishes of a species are involved, especially 
the carnivores which feed on reef fishes.

The toxin is lipid-soluble; it accumulates in the 
fish tissue and has a long biological half-life. At 
the AOAC Spring Workshop on Seafood Toxins 
in Ottawa, Canada, May 14,1981, chaired by the 
Referee, Prof. Paul Scheuer (Chemistry Depart
ment, University of Hawaii at Manoa, Honolulu, 
Hawaii) reported that ciguatoxin possesses a 
molecular weight of 1 1 1 1 .1  daltons with struc
tural features associated with ionophores. These 
features closely resemble those of okadaic acid, 
a highly toxic complex derivative of a C38 fatty 
acid, isolated from marine sponges, whose 
structure has been recently determined by X-ray 
diffraction (5).

The source of ciguatera in the Pacific is sus
pected to be a microscopic organism (dino- 
flagellate), G a m b ie rd isc u s  to x ic u s , which appears 
to spawn and flourish following major distur
bances and destruction of coral reef natural or 
man-contrived, e.g., dredging and construction 
(6, 7). At the workshop, Prof. Donald Tindall 
(Southern Illinois University, Carbondale, IL), 
Prof. Joseph McMillan (College of the Virgin 
Islands, St. Thomas, U.S. Virgin Islands), and 
Prof. Norman Doorenbos (Southern Illinois
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University, Carbondale, IL) reported that this 
organism is present in the Caribbean and is tox
igenic. A tentative observation is that isolates 
from wild and cultured cells of G. to x ic u s  appear 
to elaborate largely maitotoxin and lesser 
amounts of ciguatoxin. In addition, other di- 
noflagellates collected in the Caribbean, namely, 
P r o r o c e n tr u m  l im a , P r o r o c e n tr u m  r h a th y m a ,  A m -  
p h id in iu m  k le b s i, and S c r ip p ie lla  tro c h o id e a , and 
blue-green algae, L y n g b y a  sp., are being investi
gated for ciguatoxigenic activity and toxin pro
duction. It was further reported that at least 60 
bacteria isolates, collected from different regions 
in the Caribbean, are also being studied.

D e te c tio n  o f  C ig u a to x in .—Presently, there is no 
validated quantitative method for the detection 
of ciguatoxin, largely because of the scarcity and 
unknown structure of the toxin. A variety of 
bioassays ranging from the use of cats, mon
gooses, mice, brine shrimp, and guinea-pig atria 
have been used for the detection of ciguatoxin 
(8-12). None of these have achieved the speci
ficity, sensitivity, and practicality necessary for 
quantitative routine testing, although the pro
cedure of Miyahara et al. (12) does appear to 
differentiate maitotoxin from ciguatoxin.

Currently, the radioimmunoassay developed 
at the University of Hawaii (13) is being inves
tigated extensively in the screening of amber- 
jacks (S e r io la  d u m e r i l i ) and examination of fishes 
from clinically defined ciguatera poisoning 
outbreaks, both in Hawaii and in the Caribbean. 
To date the procedure has proved to be superior 
to the bioassays. A longitudinal study with 
commercial Serio la  d u m er ili demonstrated that the 
RIA procedure was effective in keeping la rg e  
ciguatoxic kahala or amberjacks from the market; 
there were no reported cases of ciguatera poi
soning associated with this program. However, 
the RIA procedure lacks practicality in ro u tin e  
sc r e e n in g  of fishes for the protection of the con
sumer. Therefore the Associate Referee is 
pursuing the development of a solid phase en
zyme-linked immunosorbent assay (ELISA) for 
the detection of ciguatoxin. He believes that this 
approach will yield an assay method which will 
be inexpensive, rapid, and sensitive. The Ref
eree concurs.

The Referee notes that in addition to the above 
methodology being developed for the detection 
of ciguatoxin, other procedures are being pur
sued which include the use of immunogenic and 
tissue cell cultures (Dr. H. Hugh Fudenberg, 
Medical University of South Carolina, Charles
ton, SC) and a nerve-muscle screening method 
(Profs. Donald Miller and Donald Tindall,

Southern Illinois University, Carbondale, IL). 
S h e l l f i s h  P o i s o n

Associate Referee William L. Childress (FDA, 
Boston, MA) reports that the initial results of the 
IUPAC collaborative study of his modification
(14) of the fluorimetric assay for the detection of 
saxitoxin (STX) reported by Bates, Kostriken, and 
Rapoport (15) reveal that the method as described 
still has several shortcomings. Most of the col
laborators, including himself, were unable to 
achieve reproducible quantitative recoveries of 
PSP standard (STX) carried through the 
method.

The Associate Referee, after studying the 
critical areas cited by the collaborators, has drawn 
several conclusions.

1. The pH must be carefully controlled 
throughout the procedure. It is absolutely es
sential that the acidity of the ion-exchange col
umn (Bio-Rex 70, sodium form) be maintained at 
pH 5.0. This is best achieved by preparing the 
column according to Bates et al. (15). Using this 
method of resin preparation, the Associate Ref
eree reports recoveries of STX to be far more 
consistent, in the 85-90% range.

2. The concentration of sodium hydroxide in 
the oxidation step appears to be critical; the flu
orescence response can vary as the sodium hy
droxide concentration is changed, even by a 
small amount. This problem is caused by the fact 
that samples eluting from the column have a 
different pH from the solutions (standard) not 
put through the column, even though the me
dium, 0.5N H2SO4, is the same. Two possible 
remedies are to add the sodium hydroxide to a 
pH of 13 or put the standard through the column. 
The other variables in the step, namely, reaction 
time and hydrogen peroxide concentration, ap
pear to be less critical, though he reports that 
reproducibility was improved by adding at least 
0.1 mL of the hydrogen peroxide reagent, rather 
than the " 2  drops" called for in the method.

3. The temperature at which the fluorescence 
is read appears to be a significant factor. If at all 
possible, the cell should be thermostated.

Because of the foregoing problems, the IUPAC 
Commission decided to discontinue the collab
orative study until the problems encountered 
with the procedure have been resolved. The 
Referee concurs.

The Referee notes that part of the Associate 
Referee's comments were presented at the AO AC 
Spring Workshop on Seafood Toxins in Ottawa 
this past May. At the workshop, Dr. Robert Bose 
(Dept, of Food Science, University of British 
Columbia, Canada) who is similarly investigat
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ing the fluorimetric procedure, reported that he 
can achieve quantitative isolation and recovery 
of paralytic shellfish toxins on a specially pre
pared column of CM-cellulose (in place of Bio- 
Rex 70) by elution with 0.2N HC1. His proce
dure and results will be published shortly. The 
Referee recommends that use of this resin be 
investigated as a possible replacement for Bio- 
Rex 70.

Sherwood Hall (University of Alaska, Fair
banks, Alaska) reported at the workshop that 4 
new PSP toxins (designated Bi, B2, Q , and C2) of 
relatively low toxicity can be isolated from clones 
of P r o to g o n y a u la x  sp. (from Porpoise Islands, 
Alaska) by extraction with 1M aqueous acetic acid
(16). Upon exposure to low pH, these "masked" 
toxins are converted, respectively, to saxitoxin, 
neosaxitoxin, gonyautoxin-II, and gonyau- 
toxin-III (results submitted for publication). The 
Referee notes that these toxins have yet to be 
found in shellfish; if they were present, we may 
need to rethink the safety of the quarantine limit 
of 80 p g  toxin per 100 g shellfish meats.

It was agreed by the participants of the work
shop that more studies need to be done to opti
mize the oxidation step, since not all of the 
known PSP toxins give a "measurable fluores
cence" under the present set of alkaline/peroxide 
conditions. The Referee concurs. The Associate 
Referee reports that in studying the oxidation of 
neosaxitoxin and gonyautoxins I to IV (supplied 
by Sherwood Hall, University of Alaska, Fair
banks, Alaska) with 0.1% aqueous KIO4 some 
reaction is observed for all of these toxins, but 
only gonyautoxins II and III show strong fluo
rescence. Other conditions, including peroxide 
alone and buffered periodate, yield similar re
sults. Interestingly, when these toxins were 
reacted with 1% NaI0 4  at pH 9.5, followed by 
treatment with fluorescamine, the strongest re
sponses were observed for neosaxitoxin and 
gonyautoxin-IV.

The Referee suggests another approach to this 
analytical problem, namely, to transform the 
paralytic shellfish toxins to saxitoxin. Prof. 
Shimizu has shown (17) that the toxins in scallop 
homogenates undergo reductive transformation, 
eventually leading to saxitoxin as the final 
product.

The Referee notes that other approaches ac
tively being pursued for the analysis of PSP 
toxins include differential pulse polarography 
(Raymond Gajan, FDA, Washington, DC); an 
enzyme immunoassay system (Dr. Patrick Guire, 
Bio-Metric Systems, Inc., Minneapolis, MN); and 
a biochemical binding exchange assay with tri

tium-labelled saxitoxin (Dr. Richard Rogart, 
Harvard Medical School, Children's Hospital 
Medical Center, Boston, MA).
T e t r o d o t o x i n

The Associate Referee on this topic is Prof. 
Yuzuru Shimizu, College of Pharmacy, Univer
sity of Rhode Island, Kingston, RI.

I n t r o d u c t io n .—Puffers have been recognized 
as deadly toxic fish for thousands of years. 
Nevertheless some ethnic groups indulge in 
these otherwise extremely delicate fish. For 
example, Japanese esteem the fish (called F u g u  
in Japanese) so much that they are one of the 
most expensive fish in the market and are com
mercially aquacultured. If properly prepared, 
the fish are supposedly safe for human con
sumption, but still a significant number of people 
die from the poisoning every year in Japan. 
Outside of Japan, in the recent trend to exploit 
unutilized fish, puffer fish often come to the 
market mixed with other innocuos fish or are 
processed together with other trash fish. This 
certainly presents some problems and requires 
our preparedness for unexpected events.

The chemical structure of the toxic principle, 
tetrodotoxin, has been determined. However, 
besides the chemistry, only very limited 
knowledge is available concerning such impor
tant subjects as the biogenetic origin of the toxin, 
the extent of toxin distribution, analytical 
methods, especially physico-chemical assays, and 
detoxification.

B a c k g r o u n d .—In 1910, tetrodotoxin was first 
isolated and purified from the eggs of puffer fish 
(18), but it was not until 1950 that crystalline 
amounts of the toxin were obtained (19). The 
structure of tetrodotoxin was simultaneously 
confirmed and reported in 1964 by 4 indepen
dent groups (20). It is a low molecular weight 
(C11H 17N3O8) ortho ester having a guanidinium 
group and a polyoxygenated ring system.

Tetrodotoxin is a very fast-acting toxin which 
blocks the sodium channels in the crucial excit
able membranes. The action is almost identical 
with that of paralytic shellfish poisons. There 
is no known effective treatment for the poi
soning.

B io g en e tic  O r ig in  o f  T e tr o d o to x in .—Biogenesis of 
tetrodotoxin is surrounded by mystery. First of 
all, the occurrence of tetrodotoxin is not limited 
to the puffer family, Tetrodontidae. Tetrodo
toxin is now found in several organisms, e.g., the 
goby fish, G o b iu s  c rin ig e r; the newt, T a r ic h a  spp.; 
the frog, A te lo p u s  ch ir iq u ien s is ; the octopus, O c 
to p u s  m a c u lo su s ; and most recently the snail, B a 
b y lo n ia  ja p o n ic a . It seems very likely that this
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distribution of tetrodotoxin will expand to more 
animals. Another intriguing fact is that the 
toxin content varies conspicuously from indi
vidual to individual. This is true with all the 
tetrodotoxin-containing animals. For example, 
B a b y lo n ia  ja p o n ic a  are good eating snails and only 
those from a particular area are toxic. The most 
striking fact is that F u g u  ru b rip c s , one of the most 
virulent puffers, completely lacks the toxicity 
when raised in aquaculture.

In view of this anomalous occurrence it is quite 
possible that there is an unexpected source of the 
toxin. Therefore, it is extremely important to 
investigate the distribution of the toxic fish. We 
have already discovered that S p h ero id ss  m a c u la tu s ,  
which was reported to be toxic in Florida, was not 
toxic in northern waters.

The chemical origin of the toxin is also not 
known. Our experiments using T a r ich a  spp. 
resulted in no uptake of common precursors into 
the toxin, indicating the absence of the d e  n o v o  
synthesis in the newt in captivity.

A s s a y  M e th o d s  fo r  T e tr o d o to x in .—Tetrodotoxin, 
like paralytic shelfish toxins, has been assayed 
by using mice (21-25). Other biological methods 
have been reported based on the measurement 
of the action potential of frog (26, 27) and guinea 
pig (25) nerves incubated with tetrodotoxin. 
However, with these procedures, it is very dif
ficult to obtain reproducibility or objectivity in 
results (28).

A chemical method for the direct analysis of 
tetrodotoxin is still unavailable. The toxin itself 
is uncharacteristic in that it does not contain a 
chromophore or other functional groups useful 
for the development of a rapid sensitive spec
troscopic method. However, a few methods 
have been reported. These depend on the use 
of strong alkali to decompose tetrodotoxin to 
aminoquinazolines, specifically, 2-amino-6- 
hydroxymethyl-8-hydroxyquinazoline (C9 base) 
whose fluorescence intensity (excitation, 370 nm; 
emission, 495 nm) is measured (29, 30) or de
tected by gas chromatography as trimethylsily- 
lated (TMS) derivatives (28). Ellen King of 
FDA's Bureau of Foods has investigated these 
methods and found much variability in sensi
tivity and reproducibility; further studies need 
to be done. The Referee concurs.

Another approach is to prepare the antibody 
of tetrodotoxin, and to devise an immunoassay 
system. Tetrodotoxin with many functional 
groups should be derivatized easily to form ap
propriate antigens. The Associate Referee be
lieves that this approach should be actively 
pursued. The Referee concurs.

R e c o m m e n d a t i o n
It is recommended that study continue on all 

topics.
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G E N E R A L  R E F E R E E  R E P O R T S :  C O M M I T T E E  D

R ep o rt o n  A lc o h o lic  B everag es
RANDOLPH H. DYER
U.S. Department of the Treasury, Bureau of Alcohol, Tobacco and Firearms, 1401 Research 
Blvd, Rockville, M D 20850

A lc o h o l  C o n te n t  b y  O s c il la t in g  U -T u b e  D e n s ity  
M e te r .—A second collaborative study comparing 
the density meter and the pycnometer for de
termining proof of alcoholic beverages was 
submitted by D. H. Strunk (J. E. Seagram & Sons) 
for evaluation. Compared with the pycnometer, 
the density meter procedure is simpler, requires 
less time and a smaller sample, and gives more 
reproducible results. The Associate Referee 
recommends adoption of the method, and the 
General Referee concurs.

C o lo r  I n te n s i t y  fo r  D is t i l le d  A lc o h o lic  B ev era g e  
P ro d u c ts .—A collaborative study to determine the 
color intensity for distilled alcoholic beverage 
products was submitted by D. H. Strunk for 
evaluation. The method offers advantages over 
the current AOAC method for determining the 
color of whisky and possibly other similarly 
colored, aged alcoholic products. The Associate 
Referee recommends adoption of the method, 
and the General Referee concurs.

E th a n o l in  W in e  b y  G L C .—Associate Referee 
Arthur Caputi of E & ] Gallo Winery reports that 
a collaborative study is underway.

M a lic  A c id  in  W in e .—Robert Dowrie of Alma- 
den Vineyards has been appointed Associate 
Referee.

M a l t  B e v e ra g e s  a n d  B r e w in g  M a te r ia ls .—After 
many years of outstanding effort applied to the 
task of Associate Referee for Malt Beverages and 
Brewing Materials and also AOAC-ASBC 
(American Society of Brewing Chemists) Liaison 
Officer, Dwight B. West has retired. His dedi-

This report of the General Referee was presented at the 95th Annual Meeting of the AOAC, Oct. 19-22,1981, at Washington, DC.The recommendations of the General Referee were approved by Committee D and were adopted by the Association. See the report of the committee for detailed recommendations, this issue.Section numbers refer to "Changes in Methods,” I Assoc. Off .  
A nal. C han . (1981) 64, 501-540.

cation contributed greatly toward a better AOAC. 
The General Referee and the entire AOAC sin
cerely appreciate his work and hope that his re
tirement years are rich and rewarding. Anthony
J. Cutaia of the Stroh Brewery has been ap
pointed Associate Referee and AOAC-ASBC 
Liaison Officer.

Gordon Pilone of the Christian Brothers Wi
nery has indicated he is initiating a new collab
orative study of the alcohol determination in 
wine by dichromate oxidation.

As indicated in last year's General Referee re
port, the U.S. National Bureau of Standards now 
has available a wine reference standard. It may 
be purchased by sending $90 for NBS Wine 
Reference Standard No. 1590 to National Bureau 
of Standards, Chemistry Building, Room B 311, 
Washington, DC 20234.
R e c o m m e n d a t i o n s

(1) Adopt as official first action the method for 
determining alcohol content by oscillating U- 
tube density meter (/. Assoc. O f f .  A n a l .  C h e m . 65, 
218-223 (1982)).

(2) Adopt as official first action the method for 
determining color intensity for distilled alcoholic 
beverage products (/. Assoc. Of f .  A n a l .  C h e m . 6 5 ,  
224-226 (1982)).

(3) Adopt as official first action the barley 
extract determination (/. Assoc. Of f .  A n a l .  C h e m .  
64, 1140(1981)).

(4) Adopt as official final action the method 
for moisture in barley, 1 0 .B0 1 .

(5) Adopt as official first action the Celite 
separation screening method for determining 
N-nitrosamines in beer and the distillation con
firmatory method.

(6 ) Carry out a collaborative study of deter
mining ethanol by GLC, and by dichromate ox
idation.

(7) Continue study on all topics.
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R ep o r t o n  C acao P ro d u cts
JAY C. MUSSER
214 Marietta Ave, M ount Joy, PA 17552

The HPLC determination of caffeine and 
theobromine in chocolate and cacao products 
(13.A05-13.A07), and the HPLC determination 
of fructose, glucose, lactose, and maltose in milk

This report of the General Referee was presented at the 95th Annual Meeting of the AOAC, Oct. 19-22,1981, at Washington, DC.The recommendation of the General Referee was approved by Committee D and was accepted by the Association. See the report of the committee for detailed recommendations, this issue.Section numbers refer to O fficial M ethods o f A nalysis (1980) 13th Ed., and "Changes in Methods," /. Assoc. Off .  A nal. Chew. (1980)63,374-423.

chocolate (13.A01) were adopted official final 
action.

The Associate Referee on Moisture in Cacao 
Products continues study on the Karl Fischer 
method (13.003-13.004) for application to choc
olate liquor.

The Associate Referee on Shell in Cacao 
Products, Micro Methods continues study of a 
component to be used as indicator of shell con
tamination in liquor.
R e c o m m e n d a t i o n

Continue study on all topics.

R ep o r t o n  C erea l F o od s
DORIS BAKER
Agriculture Research Service, Nutrition Composition Laboratory, Beltsville, M D 20705

P h y ta te s .—Associate Referee Barbara Harland 
has developed a method that she recommends 
for further study.

I ro n .—James Martin, FDA, Atlanta Center for 
Nutrient Analysis, has studied method 14.012 for 
iron and believes time could be saved in the 
procedure by using fewer points on the standard 
curve. An evaluation by a mini-collaborative 
study could result in an alternative procedure for 
routine analysis of samples not known to cause 
problems.

S ta r c h .—The enzyme, Rhozyme-S, used in 
method 14.075-14.080 has been discontinued by 
Rohm and Haas. Because of the unavailability 
of this enzyme and the fact that method 
14.081-14.082 can be used as a replacement, 
method 14.075-14.080 should be deleted. The
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Associate Referee concurs. Robin Saunders has 
asked to be released as Associate Referee for 
Starch Methods. A new Associate Referee has 
been found, Bert D'Appolonia, North Dakota 
State University.

P r o te in  F a c to r s .—The Nitrogen-to-Protein 
Conversion Factor Committee met on December 
17, 1980. They concluded that accurate factors 
for converting nitrogen to protein do not exist, 
and made the following recommendations:

1. All analyses report the percentage nitrogen 
in the sample.

2. If the percentage protein is reported, the 
nitrogen-to-protein conversion factor used 
shall be specified in the report.

3. If desired, the traditional and customary 
nitrogen-to-protein conversion factors may 
be used as listed in 14.063 in the 12th edi
tion of O ffic ia l M e th o d s  o f  A n a ly s is , or 14.068 
of the 13th edition, modified to read as 
follows:
"2.057, Protein = nitrogen X 6.25 except for 
wheat and its product in which protein 
equals N X 5.7."

Other traditional and customary factors are 5.18 
for almonds; 5.46 for peanuts and brazil nuts; 5.30



for tree nuts and coconut; 6.38 for dairy prod
ucts.

Modification of 14.068 was approved interim 
official first action in March 1980. Committee 
D gave official first action approval at the Octo
ber 1980 meeting, and the 6.25 factor approved 
in October will appear in "Changes in Methods" 
in March 1981. It should be made clear that this 
"change" is actually a reversion to the factors as

334 GENERAL REFEREE REPORTS: J. ASSOC.

published in the 12th Edition of O ffic ia l  M e th o d s  
o f  A  n a ly s i s .

R e c o m m e n d a t i o n s
(1) Study the modified method for phytate 

analysis using an ion-exchange procedure.
(2) Delete methods 14.075-14.080 for starch.
(3) Adopt the Ad Hoc Committee report on 

the nitrogen-to-protein conversion factor.
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R ep ort o n  Fruit an d  F ruit P ro d u cts
FREDERICK E. BOLAND
Food and Drug Administration, Division of Food Technology, Washington, DC 20204

A d u l te r a t io n  o f  O r a n g e  Juice  b y  P u lp w a s h  a n d  
D ilu t io n .—Associate Referee D. R. Petrus has 
completed a collaborative study on spectral 
characteristics of Florida orange juice and orange 
pulpwash. The Referee has reviewed this col
laborative study and has several reservations, 
among which are the following:

The laboratory results reported by each col
laborator were adjusted by the Associate Referee 
to compensate for instrument differences. Ap
parently, individual collaborators did not stan
dardize their spectrophotometers before ana
lyzing the samples. This fact introduces an error 
into the data reported by each collaborator. The 
method should contain a statement that each 
individual analyst should standardize his spec
trophotometer before running any samples.

Individual collaborators were requested tc 
classify the samples into one of four cases. These 
results should have been reported to demonstrate 
how the collaborators interpreted the spectral 
data.

Equations for predicting % total citrus materia. 
(% TCM), % orange juice (% OJ), and % pulpwash 
(% PW) sometimes yield answers above 100% and 
less than zero. If % TCM for a sample is greater 
than 100%, OJ and PW are arbitrarily adjusted so 
that % TCM = 100%. Any values less than 0% are

This report of the General Referee was presented at the 95th Annual Meeting of the AO AC, Oct. 19-22,1981, at Washington, DC.The recommendations of the General Referee were approved by Committee D and were accepted by the Association. See the report of the committee for detailed recommendations, this issue.

assumed to be zero. For example, Collaborator 
6 reports 111% TCM for Sample 2, but 76% OJ and 
24% PW. These results don't balance with the 
equation: % TCM = % OJ + % PW. When one 
considers the natural variation in orange juice 
composition, why should one juice which is 1 1 % 
high (111% TCM) be made to equal 100% while 
another juice (90% TCM) is considered adulter
ated?

The Associate Referee has developed 10 
equations for calculating % TCM, etc. After an 
analyst has classified a sample into one of four 
cases, he then refers to the proper case to deter
mine which equations to use. The use of this 
number of equations is time consuming and 
could introduce errors, and the question arises 
as to whether the same ends could be accom
plished by a smaller number of equations.

The data base used by the Associate Referee in 
developing his method and equations represents 
Florida orange juice and pulpwash. Before his 
method is approved, the validity of the Florida 
data base with regard to other orange juice sam
ples (California, Texas, Arizona, and foreign) has 
to be determined.

In view of the above reservations, the Referee 
recommends further study.

The Associate Referee has done some good 
work in collecting spectral data on Florida orange 
juice and pulpwash and there is a need for 
methodology of this type. If certain discrepan
cies could be eliminated and/or certain limits 
applied to the method (e.g., only for Florida or
ange juice, or only for Texas orange juice, etc.), 
the result could be helpful to both the citrus in
dustry and regulatory agencies.
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F ru it A c id s .—Associate Referee E. D. Coppola 

believes that high pressure liquid chromatogra
phy (HPLC) is the most promising approach to 
separate the different acids in fruits. He has had 
some experience with HPLC using a radial 
compression system, which is similar to a reverse 
phase Ci8 column. Using this procedure, he has 
been able to separate the most important fruit 
acids. The Referee recommends continued 
study.

The topics Fruit Juices, Identification and 
Characterization; and Iso-Ascorbic Acid (Eryth- 
orbic Acid-Antioxidant) in Fruit Purees are new 
and Associate Referees should be appointed. 
The topic Dimethylpolysiloxane in Fruit Juices 
should be discontinued.

O r a n g e  ju ic e  C o n te n t .—The study on the au
thentication of orange juice has continued this 
past year. Forty-two different chemical and 
physical tests were applied to early-, mid- and 
late-season samples of California naval orange 
juice concentrate and pulpwash. Analysis of 
variance showed many significant compositional 
differences due to season of harvest and product

type. Various proposed statistical methods of 
predicting juice authenticity were tried and 
evaluated. The most promising parameters and 
statistical approaches are currently being eval
uated on a similar set of California Valencia or
ange juices. It is recommended that the study on 
orange juice content be continued.

I3C /12C Iso to p e  R a tio  A n a ly s i s  f o r  D e te c t io n  o f  
A d u l te r a t io n  o f  A p p le  Ju ice  w i th  C o rn  S u g a r s .—This 
subject has been transferred to the new topic 
Stable Carbon Isotope Ratio Analysis under 
Sugar and Sugar Products.

R e c o m m e n d a t i o n s
(1) Discontinue the topics 13C /12C Isotope 

Ratio Analysis for Detection of Adulteration of 
Apple Juice with Corn Sugar; and Dimethylpo
lysiloxane in Fruit Juices.

(2) Appoint Associate Referees on the fol
lowing topics: Fruit Juices, Identification and 
Characterization; and Iso-Ascorbic Acid (Eryth- 
orbic Acid-Antioxidant) in Fruit Purees.

(3) Continue study on all other topics.

R ep o rt o n  P r e se r v a tiv e s  an d  A r t if ic ia l S w e e te n e r s
WILLIAM S. ADAMS
Food and Drug Administration, 585 Commercial St, Boston, M A 02109

B e n z o a te s , S a c c h a r in , a n d  C a ffe in e  (H ig h  P ressu re  
L iq u id  C h r o m a to g r a p h y ) .—Associate Referee B. 
Woodward and others (1, 2) previously reported 
on a successful collaborative study of a method 
which was subsequently adopted official first 
action for soda beverages (12.050-12.053) in 1979. 
During the past year she conducted some pre
liminary studies to determine the applicability 
of the methods to fruit juices as well as soda 
beverages. Sorbic acid was included in the study 
in addition to benzoates, saccharin, and caffeine. 
Modifications in the method included a radial 
compression system for HPLC and provided a
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more rapid analysis with greater sensitivity. The 
results appear to be promising. It is recom
mended that the study be continued.

F o r m a ld e h y d e  in  O l iv e s .—Associate Referee R. 
J. Reina conducted a recovery study for formal
dehyde in olives at a level of 10.25 ppm by using 
the following procedure: The drained olives 
were blended in a Waring blender to a paste-like 
consistency, and 1 0 0  g of this composite was 
spiked with formaldehyde at 10.25 ppm and 
acidified with HC1. A derivative of formalde
hyde was formed by adding a solution of CHCI3 
containing 2,4-DNPH. The mixture was re
fluxed under a water condenser, cooled, and 
filtered. A portion of the CHCI3 extract was 
placed on an acidic alumina column and eluted 
with a mixture of CHCI3, hexane, and ethyl ether 
to separate the hydrazone derivative from in
terfering oils. The eluate containing the deriv
atives was evaporated to dryness, dissolved in 
hexane, and diluted to a specific volume. A 
portion of this solution was further cleaned up
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through a Cj8 Sep-Pak cartridge prior to injecting 
it into a liquid chromatograph. A 10 / im  Cis 
column was used with a mobile phase of aceto
nitrile and water, and a UV detector at 254 nm. 
Recovery was 99.4%. It is recommended that the 
method be further investigated to determine its 
applicability at the 1 ppm level.

M e a t s ,  G r o u n d , S c r e e n in g  M e th o d  fo r  C h em ica l  
P r e s e rv a tiv e s  a n d  A d d e d  B lo o d .—Associate Referee 
J. J. Maxstadt (3) continued the study of the offi
cial first action method for chemical preserva
tives in ground meats, 20.A01-20.A05, to im
prove the procedure for added blood. During 
the past year, a limited amount of within-labo- 
ratory evaluation was made on the procedure. A 
second collaborative study is planned. It is 
recommended that the study be continued.

O r g a n ic  P r e s e rv a t iv e s  ( T h in  L a y e r  C h r o m a to g ra 
p h y ) . —  Associate Referee C. P. Levi previously 
conducted a limited, within-laboratory study 
with 6 types of food spiked with 9 common pre
servatives. The preservatives included p-hy- 
droxybenzoic acid, methyl paraben, ethyl para- 
ben, propyl paraben, butyl paraben, salicylic 
acid, potassium sorbate, benzoic acid, and 
dehydroacetic acid. Thin layer chromatography 
was used as the determinative step. The method 
appears promising and yields consistent quali
tative results. Although no work was performed 
on the method during the past year due to other 
commitments, a collaborative study is planned. 
It is recommended that the study be con
tinued.

S a c c h a r in  in  F o o d s b y  D if fe r e n t ia l  P u lse  P o la ro g -  
r a p h y .—W. Holak, Associate Referee, and B. 
Krinitz (4) have previously reported on a suc
cessful collaborative study for the determination 
of saccharin by differential pulse polarography. 
The method was adopted official first action, 
20.A06-20.A10. No adverse comments were 
received during the past year. It is recom
mended that the method be adopted official final 
action.

o -T o lu e n e su lfo n a m id e  in S a c ch a r in .—B. Stavric 
and R. D. Klassen, Associate Referees, previously 
reported on a collaborative study of the quanti
tative determination of o-toluenesulfonamide 
(o-TS) in commercial saccharin samples (5). A 
second collaborative study was planned for o-TS 
in acid saccharin; however, due to other com
mitments they will be unable to conduct this 
study. It is recommended that the study be 
discontinued.
R e c o m m e n d a t i o n s

(1) Appoint Associate Referees for the topics 
Benzoates and Hydroxybenzoates in Foods; 
Preservatives (Quantitative Methods).

(2) Continue official first action status of 
method 12.051-12.053 for determination of so
dium saccharin, sodium benzoate, and caffeine 
by HPLC; continue study for applicability to 
other compounds and for quantitating potassium 
sorbate.

(3) Continue official first action status of 
method for chemical preservatives in ground 
meat, 20.A01-20.A05; continue study of the 
method for added blood.

(4) Adopt as official final action the method 
for saccharin in foods by differential pulse po
larography, 20.A06-20.A10.

(5) Discontinue topic o-Toluenesulfonamide 
in Saccharin.

(6) Continue study on all other topics.
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Report on Sugars and Sugar Products
ARTHUR R. JOHNSON
Food and Drug Administration, Division of Food Technology, Washington, DC 20204

New Associate Referees were appointed for 
Maple Saps and Syrups, Stable Carbon Isotope 
Ratio Analysis, Sugars in Cereal, and Enzymatic 
Methods since the last meeting. Collaborative 
studies have been presented for the determina
tion of corn syrups in fruit juices, for the deter
mination of minor saccharides in corn sugars, 
and for the determination of sugars in cereals. 
Studies are projected for the determination of 
adulteration in maple syrups and the determi
nation of sugars by instrumental enzymatic 
methods.

C h r o m a to g ra p h ic  M e th o d s .—Associate Referee 
Michael Gray reports progress in assembling 
information on chromatographic methods of 
analysis for carbohydrates with regard to future 
collaborative studies. He recommends contin
ued study.

C o lo r , T u r b id i ty ,  a n d  R e f le c ta n c e — V is u a l A p 
p e a r a n c e .—Associate Referee Carpenter reports 
progress in his efforts to revise the AOAC 
method for the determination of color in sugars 
to more closely reflect the provisions of ICUMSA 
methods.

C orn S y r u p s  a n d  C o rn  S u g a rs .—Associate Referee 
Bernetti reports that work is in progress at the 
Augustana Research Foundation, Augustana 
College, Rock Island, Illinois under the spon
sorship of the Analytical Procedures Committee 
of the Corn Refiners Association. This study is 
a companion to earlier published studies on the 
relationship of refractive index to dry substance
(1). The evaluation and publication of the in
formation will result in the preparation of new 
tables which will be recommended to replace
31.09 and 31.10 now appearing in the 13th edi
tion of O ffic ia l  M e th o d s  o f  A n a ly s i s .

The Associate Referee has presented data from 
a second collaborative study to indicate that po- 
tentiometric end points taken to pH 7 are pref
erable to the “faint pink" end point at pH 8.3 in 
the current method for acidity, 31.217.
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Dr. Bernetti presented the results of a collab
orative study of the high pressure liquid chro
matographic method for the determination of 
minor saccharides in starch conversion prod
ucts. This work expands the scope of the 
official first action method, 31.228-31.236, sac
charides by liquid chromatography (2). He will 
recommend, in an interim action, the addition of 
2 new paragraphs after 31.236, covering stan
dardization, sample preparation, and calculations 
relative to high dextrose-type samples. In ad
dition, he will recommend that commercial, 
prepacked columns equivalent to resins named 
in 31.230(b) be used rather than laboratory- 
packed columns.

D r y  S u b s ta n c e .—Associate Referee Dowling 
stated that the sugar industry is developing new 
data for the 100° Pol standard for sugars and for 
refractive indices for various sugar syrups. 
These data are not yet available for publica
tion.

E n z y m a tic  M e th o d s .—Marc Mason has recently 
been appointed Associate Referee. He plans to 
investigate instrumental enzymatic methods for 
determination of sugars in various foods.

H o n e y —Associate Referee J. W. White, Jr re
ports progress on the carbon isotope ratio ex
amination of citrus nectars and citrus honeys.

M a p le  S a p  a n d  S y r u p .—Maria Franca Morselli 
reports the initiation of a collaborative study on 
the application of the stable carbon isotope-mass 
spectrometric procedure to the detection of 
adulteration in maple syrups. She also reports 
progress with additional recommendations for 
the detection of syrup adulteration.

S ta b le  Iso to p e  R a tio  A n a ly s i s .—L. W. Doner, 
Associate Referee, and D. D. Bills have presented 
a collaborative study on a method to detect high 
fructose corn syrup (HFCS) in orange juices by 
a stable carbon isotope ratio-mass spectrometric 
method. The 13C /12C ratios in natural orange 
juices are sufficiently uniform and different from 
those in HFCS so that adulteration can be de
tected.

Natural orange juices have an average value 
of —24.5%o while mixtures of juice and HFCS 
show intermediate values. Seven collaborators 
correctly identified one pure orange juice and 4 
orange juice-HFCS mixtures containing from 25 
to 70% orange juice. Data are presented to show
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that juice samples with 5 13C values less negative 
than —22.1% o, 4 standard deviations from the 
mean for pure juices, can, with a high degree of 
confidence, be classified as adulterated. (Sam
ples with a value more negative than — 22.1% o  
must be considered to be unadulterated.)

The Associate Referee recommends adoption 
as official first action of the stable isotope ratio- 
mass spectrometric procedure for the detection 
of high fructose corn syrup in orange juices.

S ta n d a r d iz a tio n  o f  S u g a r  M e th o d s  o f  A n a ly s is .— 
Associate Referee Whitney Newton reports that 
he is re-evaluating the widely used methods for 
sugar analysis before making recommendations 
for adoption as AOAC methods of analysis; he 
recommends continued study.

S u g a rs  in C e re a ls .—Associate Referee Lucian 
Zygmunt has presented a collaborative study on 
the determination of mono- and disaccharides in 
pre-sweetened breakfast cereals by using a 
modified cleanup procedure with the high 
pressure liquid chromatography procedure for 
sugars in chocolate (3). The study data indicate 
precision comparable to the AOAC HPLC pro
cedure for chocolate and to the AOAC Lane- 
Eynon copper reduction method (4). The value 
of the HPLC method becomes obvious for the 
analysis of sugars in breakfast cereals when 
considering possible ingredient sources and vi
tamin premixes that may be used. He recom

mended adoption as official first action of the 
modified HPLC method for the determination 
of sugars in cereals as presented.

S u g a r a n d  S u g a r C a n e .—The Associate Referee 
reports progress on the analysis of both sugars 
and dextrans in sugar cane juices using Aminex 
ion exchange resin columns.

Associate Referees for Sugars, Reducing; and 
Weighing, Taring, and Sampling report no new 
developments during the past year.
R e c o m m e n d a t i o n s

(1) Adopt as official first action the collabo- 
ratively studied mass spectrometric stable carbon 
isotope procedure for determination of high 
fructose corn syrup in orange juice.

(2) Adopt as official first action the high 
pressure liquid chromatographic method for 
determination of sugars in presweetened ce
reals.

(3) Continue study on all topics.
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Report on Vitamins and Other Nutrients
MIKE J. DEUTSCH
F o o d  a n d  D r u g  A d m i n i s t r a t i o n ,  D i v i s io n  o f  N u t r i t i o n ,  W a s h in g to n ,  D C  2 0 2 0 4

The activities of the association's 95th Annual 
Meeting included a symposium titled "Infant 
Formula Regulation and Infant Food Problems." 
In addition, 11 papers dealing with methodology 
were presented at the sectional session on vita
mins and other nutrients. Frits J. Mulder, for
mer Associate Referee, was given a special award
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by the AOAC for his perserverance in the de
velopment of the official chemical assay for vi
tamin D in foods, feeds, and pharmaceuticals, 
and for his extended world-wide efforts of better 
acquainting scientists of the goals of the Associ
ation and in promoting use of its method
ology.

David Egberg of General Mills, Minneapolis, 
MN resigned as Associate Referee for automated 
nutrient analysis and Jonathon DeVries of that 
organization replaced him.
R e c o m m e n d a t i o n s

(1) Adopt as official final action the first action 
semiautomated method for riboflavin in food 
products, 43.B01-43.B04.
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(2) Adopt as official final action the first action 
semiautomated method for niacin and niaci
namide in food products, 43.B05-43.B08.

(3) Adopt as official final action the first action 
HPLC method for vitamin D in fortified milk and 
milk powder, 43.B09-43.B15.

(4) Adopt as official first action the HPLC

method for vitamir. D in pet foods and animal 
feeds.

(5) Adopt as official first action the screening 
in vitro C-PER/DC-PER assays for predicting 
PER as reported by the investigators and with the 
concurrence of the Associate Referee.

(6) Continue study on all other topics.
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G E N E R A L  R E F E R E E  R E P O R T S :  C O M M I T T E E  E

Report on Carbamate Pesticides, Fumigants, and Miscellaneous
ROBERT W. STORHERR
Environmental Protection Agency, Chemical and Biological Investigations Branch, Beltsville, 
M D  20705

All interlaboratory studies planned for this 
past year were postponed, for several reasons: 
method not ready, specialized equipment not 
available, or no interest in the subject. By this 
time next year, at least one of 3 interlaboratory 
studies may be concluded. In particular, the 
Referee is hopeful that Richard Krause of FDA 
will find enough laboratories with the special
ized HPLC equipment to carry on his carbamate 
study. Also that R. W. Young, Virginia Poly
technic Institute, will finalize his on-column 
GLC silylation derivative method for carbamates 
and prepare an interlaboratory study.

Due to the pressure of other workloads, most 
Associate Referees report no progress this 
year.
R e c o m m e n d a t i o n s

(1) C a rb a m a te  In s e c tic id e s , G as L iq u id  C h r o m a 
to g ra p h ic  M e th o d s .—Write up the method for the 
silylated derivatives of carbamates for GLC and 
submit it to a rigorous interlaboratory test after 
review by the General Referee.

(2) C a rb a m a te  In s e c tic id e s , L iq u id  C h r o m a to 
g r a p h ic  M e th o d s .—Initiate a collaborative study 
of the Associate Referee's high performance 
liquid chromatographic method with post-col
umn fluorescent derivative formation for de
termining N-methyl carbamate insecticides in 
crops (/. Assoc. Of f .  A n a l .  C h em . (1980) 63, 
1114-1124).

(3) C a rb o fu ra n .—Continue study of analytical 
methods for determining carbofuran, its carba
mate metabolites, and its phenolic metabolites 
in foods.

(4) E th y le n e  O x id e  a n d  I ts  C h lo r o h y d r in .—Con
tinue study of the gas-liquid chromatographic
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method reported by Scudamore and Heuser 
(P e s t ic . Sci. (1971) 2,80-91) for determining eth
ylene oxide, ethylene chlorohydrin, and ethyl
ene bromohydrin in foods.

(5) F e n v a le r a te .—Initiate study of analytical 
methods for determining residues of fenvalerate 
in foods.

(6) F u m ig a n t s .—Adopt as official final action 
the official first action gas-liquid chromato
graphic method for determining chloroform, 
carbon tetrachloride, trichloroethylene, and 
1,2-dibromoethane in wheat and corn grain, 
29.056-29.057; appoint Associate Referee and 
initiate study to extend 29.056-29.057 to cover 
additional fumigants (1,2-dichloroethane, 
methyl bromide, and tetrachloroethylene) and 
additional foods (citrus fruits, milled products, 
and baked goods).

(7) In o rg a n ic  B ro m id es  in  G r a in s .—Continue 
study of the gas-liquid chromatographic method 
of Heuser and Scudamore (P estic . Sci. (1970) 1, 
244-249) for determining inorganic bromides 
after conversion to 2-bromoethanol, as tested in 
interlaboratory studies on grain (A n a l y s t  (1976) 
101, 386-390) and lettuce (/. Assoc. Of f .  A n a l .  
C h e m . (1979) 62, 1155-1159).

(8) P e r m e th r in .—Continue study.
(9) P h o sp h in e .—Continue study of methods for 

determining residual phosphine in fumigated 
products, including the Associate Referee's 
modified gas chromatographic determination of 
phosphine (/. Assoc. Of f .  A n a l .  C h em . (1978) 61,
5-7) and the gas-liquid chromatographic method 
reported by T. W. Nowicki (/. Assoc. Of f .  A n a l .  
C h e m . (1978) 61, 829-836) for determining the 
total residue of intact phosphine ar.d phosphine 
derived from residual aluminum phosphide in 
wheat.

(10) R e s m e th r in .—Continue study.
(11) S o d iu m  M o n o f lu o r o a c c ta t e .—Continue 

study of the method described by the Associate 
Referee in 1980, with gas-liquid chromatography 
of fluoracetic acid, underivatized, for determin
ing residues of sodium monofluoroacetate in 
food.
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Report on Fungicides, Herbicides, and Plant Growth Regulators
W. HARVEY NEWSOME
Health and Welfare Canada, Food Research Division, Health Protection Branch, Ottawa, 
Ontario, Canada K1A 0L2

Three Associate Referee reports were received. 
There was one resignation, James F. Lawrence, 
Associate Referee for Anilazine and s-Triazines.

Associate Referees are required (1) to conduct 
a collaborative study of the HPLC method for 
anilazine described by Lawrence and Panopio (/. 
/Issue. O ff . A n a l. C h em . 63,1300 (1980); (2) to de
velop a method for benomyl, methyl benzimid
azole carbamate, and thiabendazole in crops on 
which these compounds are registered; (3) to 
develop and test methods for captan, captafol, 
folpet, and their metabolites, and carbamate 
herbicides; (4) to study methods for the deter
mination of dinitro aryl herbicides; (5) to de
velop and test a method capable of determining 
ethylenebis(dithiocarbamates), and dimethyl 
dithiocarbamates as separate entities in food; (6) 
to develop HPLC or GLC methods for maleic 
hydrazide in food crops; (7) to develop an HPLC 
method for o-phenylphenol in foods; (8) to de
velop a GLC or HPLC method for succinic acid 
2,2-dimethylhydrazide; (9) to develop and test 
methods for thiocarbamate herbicides in foods;
(1 0 )  to develop and test a method for trifluralin 
in crops. Associate Referees are also needed for 
the topics Chlorothalonil; and s-Triazines.

C h lo ro p h e n o x y  A lk y l  A c id s .—Associate Referee 
Allan Smith reports that a method has been de
veloped for 2,4-dichlorophenoxyacetic acid in 
green wheat, straw, and wheat grain. The 
method involves an alkaline extraction from the 
green plant material, partitioning into ether/ 
hexane, and cleanup by further acid-base ex
traction. The acid is methylated with boron 
trifluoride/methanol and the methyl ester is 
cleaned up on a 5% deactivated Florisil column. 
The ester must be eluted from the column within 
10 min to prevent losses due to hydrolysis. The 
determinative step specifies electron capture 
GLC. By this method, recoveries at the 1 ppm 
level averaged 94%. Sample blanks averaged 
0.03 ppm. Further study is recommended on 
ruggedness and statistical design.

C h lo r o p h e n o x y  A lk y l  A c id s  in W a te r  a n d  W a ste

This report of the General Referee was presented at the 95th Annual Meeting of the AOAC, Oct. 19-22,1981, at Washington, DC.The recommendation of General Referee was approved by Committee E and was accepted by the Association. See the report of the committee for detailed recommendations, this issue.

W a te r .—The GLC method outlined in J. /Issoc. 
O ff . A n a l. C h em . 64, 394 (1981) should be colla- 
boratively studied.

D iq u a t a n d  P araq u at. — Associate Referee Harry 
McLeod reports that a GLC method based on that 
of King (/. A g r ic . F ood C h em . 26, 1460 (1978)) has 
been selected for the determination of diquat and 
paraquat in foods. In this procedure, the pyri- 
dinium salt is reduced with sodium borohydride 
and the resulting amine is extracted and parti
tioned into chloroform. The chloroform extract 
is concentrated and the amine is determined by 
GLC on an OV-17 column with an N /P detector. 
Recoveries of diquat from potatoes fortified from 
0.06 to 10 ppm averaged 92%. Further work is 
being conducted to remove interferences found 
in some samples of substrate and to extend the 
method to paraquat.

1 -N a p h th a le n e a c e tic  A c id  a n d  t -N a p h th a le n c a -  
c e ta m id e .—Collaborators are needed by Associate 
Referee William P. Cochrane to study the HPLC 
method for naphthaleneacetic acid and na- 
phthaleneacetamide in apples. The method is 
similar to that described in /. /Issoc. O ff . A n a l.  
C h em . 62, 100 (1979).

P en ta c h lo ro p h e n o l.—Associate Referee Arnold 
Borsetti reports that a slight modification of the 
method described for pentachlorophenol (J. 
A g r ic . F ood  C h em . 28, 710 (1980)) has permitted 
extension of the method to eggs. The modifi
cation involved replacement of the hexane final 
extraction solvent with a solution of hexane- 
toluene (4 + 1). By the modified method, re
covery data were generated with eggs, gelatin, 
fish, and shellfish and averaged 105% overall. 
The Associate Referee recommends that seafood 
be analyzed fresh or frozen, since permitting 
frozen samples to warm to room temperature 
results in high recoveries. Limited inter- and 
intralaboratory trials are beginning.

S u b s titu te d  U r e a s .—Collaborators are needed 
to study the GLC method proposed by the Asso
ciate Referee for urea herbicides. The method 
is based on that described by Baunok and Geiss- 
buehler (B u ll. E n viro n . C o n ta m . T oxico l. 3, 7
(1968)).
R e c o m m e n d a t i o n

Continue study on all topics as outlined 
above.
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Report on Metals and Other Elements
KENNETH W. BOYER
Food and Drug Administration, Division of Chemical Technology, Washington, DC 20204

A tom ic Absorption Spectroscopy  (/M S ).— M ilan  
Ihnat, Associate Referee, is contin u in g  the com 
p reh en sive assessm ent of atom ic absorption  
spectrophotom etry (AAS) m ethod in Official 
M eth o d s o f A n alysis w ith  the in ten tion  o f conso
lid atin g  the m ethods to the m axim um  extent 
possib le  into one general analytical schem e for 
all food com m odities. The analytical technique  
o f  acid d igestion  flam e AAS w as studied to de
lin ea te  parameters leading to precise and accu
rate results for several metals in plant and animal 
matrix reference materials. Factors considered  
w ere d igestion  technique, spectrom etric m ea
surem ent procedure, pure analyte and matrix 
matched standards and nonatom ic absorption by 
sam ple matrix, and protocols for d ilu tion  of 
sam ple and standard preparations. The proto
cols adopted for preparation and m easurem ent 
w ere applied to the National Bureau of Standards 
R eference M aterials Orchard Leaves, Tomato 
Leaves, Bovine Liver, and a proposed Standard 
Reference Material Citrus Leaves to g ive precise 
and accurate data for Ca, K, M g, Na, Cu, Fe, Mn, 
and Zn. The Associate Referee w ill continue the 
co m p reh en siv e  assessm en t o f AO AC AAS 
m ethods in the com ing year.

Carbon Rod A to m iza tio n .—Robert Dabeka, As
sociate Referee, reports that collaborative study 
of a graphite-furnace AAS m ethod for Pb in 
canned  m ilk and infant form ula w as conducted  
w ith  9 participating laboratories. The study was 
not successful because the im proper use of 
background correction by a majority o f the co l
laborators resulted in an unacceptably h igh  
variability in the accuracy of the results obtained. 
H ow ever, during a w eek -lon g  w orkshop con
ducted in the Associate Referee's laboratory, 7 
analysts w ith  diverse backgrounds w ere trained 
in  contam ination control and AAS background  
correction techniques. These analysts then  an
alyzed  the collaborative study sam ples and  
ach ieved  excellen t results.

C adm ium  and Lead in E arthenw are.— Benjamin 
K rinitz, Associate Referee, reports that the In
ternational Standards O rganization (ISO) has

This report of the General Referee was presented at the 95th 
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officia lly  approved m ethods o f analysis that are 
essen tia lly  the sam e as AOAC 25.051-25.034 for 
determ ining extractable Cd and Pb from ceramic 
w are used as food contact surfaces.

John Gould, Division of Chemical Technology, 
FDA, has successfu lly  com pleted  an ISO collab
orative study o f the proposed ISO hot leach  
m ethod, w hich uses a hot plate as the heat source, 
for leachable Pb and Cd from cookware. Sixteen 
collaborators, equally distributed betw een  U.S. 
and non-U .S. laboratories, participated in the 
study. The ISO w ill consider adoption o f this 
m ethod as an official ISO m ethod at their m eet
in g  in  1982. If it is adopted by the ISO, the 
m ethod w ill be recom m ended for adoption as an 
official AOAC m ethod at a later date.

Emission Spectrochemical M ethods.—Fred Fricke, 
A ssociate Referee, reports that a collaborative 
study d esign ed  by Ronald Suddendorf for m ul- 
tielem enta l analysis of infant form ula is in 
progress. The m ethod consists o f a nitric-per
chloric acid d igestion  w ith  in d u ctively  coupled  
plasm a em ission  spectroscopy (ICP) as the d e
term inative step. Of the 8 participating labora
tories, 4 have com pleted the study

The A ssociate Referee is currently p lan n in g  a 
collaborative study for m ultielem ental analysis 
of raw agricultural crops by ICP. Tnis study w ill 
be carried out w h en  the w orkload perm its and 
w h en  sufficient collaborators with ICP capability 
are iden tified .

Fluorine (Vacant).—A collaborative study o f a 
m ethod for determ ination of fluoride in foods by 
m icrodiffu sion  and fluoride-specific electrode  
w as conducted  by R. W. Dabeka and A. D. 
M cK enzie, Food Research D iv ision , H ealth and  
W elfare, Canada w ith  on ly  partial success. The 
results o f the study w ere subm itted to this G en
eral R eferee for consideration for adoption as 
official first action. In the study 12 collaborators 
each analyzed 12 freeze-dried study sam ples and 
a practice sam ple. The study sam ples consisted  
of 3 foods (w h ole m ilk, strained peas, and  
strained pears) at 3 lev els (unfortified  and 2 
levels of fortification) w ith 1 b lind  duplicate for 
each food. Statistical analysis of the study results

The recommendations of the General Referee were approved 
by Committee E and were adopted by the Association. See the 
report of the comm ittee for detailed recom m endations, this 
issue.
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show ed that the m ethod performed w ell for milk  
and peas, but that low  recoveries (54-65%) w ere  
obtained for pears. Thus it appears that the 
m ethod may be m atrix-dependent for achieving  
satisfactory results. In addition , a fourth food, 
strained chicken w ith  broth, w as prepared for 
in clu sion  in  the study, but had to be rejected  
because o f in h om o gen eity  w ith  respect to flu o
ride. The sam ple size (0.1 g dry w eight) appears 
to be a lim itin g  factor for n on h om ogen eou s  
sam ples. Several recom m endations for im 
provem ents in the m ethod were made as a result 
of the study.

H ydride Generating Techniques.—Stephen Capar, 
Associate Referee, reports no progress for the 
year because o f heavy in vo lv em en t in the co l
laborative study for Cd and Pb in foods.

M e r c u r y .— R onald S u d d en d orf, A ssociate  
Referee, has contin ued  work on rapid total 
mercury generation and determ ination using an 
apparatus described at the 1979 AOAC m eeting. 
Initial studies have concentrated on interferences 
from selen iu m  or tellurium  in m ercury vapor 
generation. Once these interferences have been  
fu lly  studied, a collaborative study usin g  this 
apparatus w ill be conducted. In the area of 
m ethyl mercury, the collaborative study o f the  
Watts m ethod m entioned in last year's report was 
not successfu lly  com pleted. Because o f prob
lem s related to packing and con d ition in g  o f the 
GC colum n, on ly  4 of the 12 collaborators com 
p leted  the study w ith ou t any d ifficu lties. The 
problem areas have been thoroughly studied and 
resolved  by James O 'R eilly during a 1-year ap
p ointm en t at FDA. It is anticipated that a co l
laborative study o f the m ethod w ill be re-issued  
later in 1981.

P o la ro g ra p h y .— R aym ond Gajan, A ssociate  
Referee, has com pleted  collaborative study o f a 
rugged dry-ash voltam m etric m ethod, using  
potassium sulfate as an ash aid, for determ ination  
of lead and cadm ium  in foods. The study was 
issued as a cooperative effort by FDA, N ational 
M arine Fisheries Service, and N ational Food 
Processors Association. Before the collaborative 
study, the m ethod w as ex ten sively  tested by 6 
laboratories. T w enty laboratories participated  
in the collaborative study by analyzing a practice 
sam ple and 12 study sam ples each (blind d u p li
cates of 6 sam ples selected  from 6 com m odities  
each fortified at a low  and a h igh  level for Pb and 
Cd). The low  fortification lev els  ranged from  
0.03 to 0.08 ppm for Cd and from 0.05 to 0.15 ppm  
for Pb. The h igh  levels ranged from 0.12 to 0.28 
ppm  for Cd and from 0.24 to 0.45 ppm  for Pb. 
Statistical analysis of the data indicated that all

but 3 o f the laboratories com p leted  the study  
satisfactorily. The data from 1 laboratory w ere  
rejected because they had not fo llow ed  the  
specified instructions. The Pb data from 2 other 
laboratories were rejected because they obtained  
reagent blanks for Pb that w ere 4-fold  h igher  
than specified. Comparison of the lev els found  
by the collaborators w ith  reference valu es d e
term ined by the 3 issuing laboratories indicated  
an agreem ent range o f 85-114% for Cd and 7 8 -  
1097o for Pb over all com m odities and levels. 
Interlaboratory precision ranged from  9 to 35% 
standard deviation  for Cd and 13 to 38% for Pb 
over all com m odities and levels.

The success of the study was attributed in part 
to the tim ely com p letion  and assignm ent of ex
p erienced  analysts by the collaborating labora
tories.

V oltam m etric M e th o d s .—Eric Zink, Associate  
Referee, is d evelop in g  a m ethod for catechol
am ines in blood plasma. It is suspected that 
blood  catecholam ine lev els  are related to blood  
lead p o ison in g  and m ay possib ly  be used as an 
indicator o f subclinical lead poisoning. Current 
efforts are focused on d ev elop in g  a reliable 
procedure for routine analysis o f catechols at 
normal levels in plasma using an electrochemical 
detector for HPLC.

Associate Referees on all other topics reported  
no progress this year.
Recommendations

(1) C ontinue the com p rehensive assessm ent 
of AAS m ethods by the Associate Referee for 
AAS.

(2) Surplus the official first action rapid 
screening m ethod for Pb and Cd in earthenware, 
25.035-25.037.

(3) Collaboratively study the fluoride m ethod  
by Dabeka and M cK enzie again after the im 
p rovem en ts cited above have been incorpo
rated.

(4) Establish a n ew  Associate R efereeship on  
M ethyl M ercury in Fish and S h ellfish  to co lla
boratively study the Watts m ethod as m odified  
by J. O 'R eilly for m ethyl mercury in fish  and 
sh ellfish .

(5) A dopt as official first action the dry ash 
anodic stripping voltam m etry m ethod studied  
collaboratively by Gajan et al. for all foods except 
fats and oils, and continue study o f the m ethod  
to in clu d e fats and oils.

(6 ) C ontinue official first action status for Sn 
in  foods, 25.136-25.138.

(7) C ontinue official first action status for 
determ ination  o f Pb in m ilk and fruit juices by
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anodic stripping voltam m etry, 25.080-25.082.
(8 ) D iscontinue the Associate Refereeship on  

C ontam ination Control.
(9) C ontinue work on all other topics.
(10) The gu id e lin es for d esignatin g a collab

orative study as an "AOAC" collaborative study  
are unclear. The Handbook of the A O  A C , 4th Ed., 
states on page 13: "The Associate Referee is 
encouraged to consult w ith  the General Referee 
in  his choice o f a m ethod if it is not clear w h ich  
m ethod should be collaborated upon." On page 
36, the Associate Referee is instructed to "send  
the w rite-up o f the m ethod to your General 
Referee for review  and com m ent before sending  
to collaborators . . . you  may start the collabora
tive stu dy as soon as the General Referee con
curs." A lth ou gh  the second quote im plies that 
approval by the General Referee is necessary  
before a collaborative study is issued, in practice

th is requirem ent is frequently ignored. This 
results in issuance of poorly d esigned  co llabo
rative studies and the consequent loss of tim e and 
resources. To standardize the conduct of co l
laborative studies, the fo llo w in g  recom m enda
tions are made:

(a) Clearly specify in  the H andbook of the 
A O A C  (and in other AO AC publications, such as 
The Referee) that approval by the General Referee 
o f the m ethod to be collaborated and o f the in 
structions to collaborators is required before the  
study is designated  as an "AOAC collaborative 
study."

(fe) Likewise, specify that the Associate Referee 
m ust obtain approval of the statistical design  for 
a proposed collaborative study from the appro
priate C om m ittee statistical consultant before 
subm ission o f the proposed study tc the General 
Referee.

Report on Multiresidue Methods (Interlaboratory Studies)
PAUL E. CORNELIUSSEN
Food and Drug Administration, Division of Chemical Technology, Washington, DC 20204

Five Associate Referees have reported on the  
status o f work on their topics. An Associate  
Referee has recently been assigned to a new  sixth  
topic, Pollutant P henols in  Fish. The topic 
P esticides in M eat and Meat Products rem ains 
vacant.

Com prehensive M ultiresidue M eth o d o lo g y .—J. 
Froberg's ongoin g  objective has been to conduct 
a collaborative study on the m ethod of Luke et al. 
(J. Assoc. O ff. A nal. Chem. (1975) 58, 1020-1026). 
The GLC colum ns w h ich  have been  effective in  
the chrom atography o f polar pesticides have  
been prepared from stabilized DEGS. Difficulty  
in obtain in g reproducible responses from batch 
to batch o f DEGS packing has prevented collab
orative study.

The orig inally  published  m ethod has been  
m od ified  considerably by the authors through  
the years, and the Associate Referee now  w ishes  
to undertake a collaborative study o f the m ethod  
w ith  all m odifications included. O ne o f the 
m ore sign ificant m odifications proposed by the 
A ssociate Referee is the use o f a standard addi
tions approach to offset the quantitation prob
lem s resu lting from enh anced GLC responses  
w h en  sam ple extracts are present rather than  
clean  standard solutions.

The General Referee recom m ends that the  
m ethod  be subjected to appropriate ruggedness  
and interlaboratory testing before formal co l
laborative study.

Gas-Liquid Chrom atography  (A lkaline Precol
u m n ).—G. M iller expects during 1982 to be able 
to com p lete a publication covering the overall 
in form ation  on the effectiven ess o f the alkaline  
precolum n (/. Assoc. O ff. A nal. Chem. (1969) 52, 
548-564) in  provid ing quantitative results in 
actual food  analyses. A collaborative study in 
v o lv in g  solu tions o f pesticides (dichloro-bis- 
(phenyl) ethane derivatives) has been completed  
along w ith  subsequent intralaboratcry studies to 
sh ow  effectiven ess in  actual food analyses.

M u ltie lem en t D eterm ination A fte r  Closed System  
D igestion .—W. H olak's collaboratively studied  
closed  system  nitric acid d igestion  m ethod was 
adopted  2 years ago as official first action for

This report o f the General Referee was presented at the 95th Annual Meeting of the AOAC, Oct. 19-22,1981. at W ashington, 
DC.

The recommendations of the General Referee were approved 
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issue.
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(1980)63,374-423.
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d eterm in in g  arsenic, cadm ium , lead, selen iu m , 
and zinc in foods (/. Assoc. Off. Anal. Chem. (1980) 
63, 485-495). The m ethod has since been  ex
panded by the Associate Referee to cover copper, 
chrom ium , and nickel.

The ex tension  o f the m ethod to these addi
tional e lem en ts incorporates som e m inor pro
cedural changes w h ich  shou ld  be verified  
through collaborative study. The total m ethod  
inclu d ing all m odifications should be published  
in  the Journal o f A O  A C  if  collaborative study is 
successful because the revised  m ethod w ou ld  
replace the ex isting m ethod.

The General Referee recom m ends that this 
topic be transferred to the General Refereeship  
on M etals and Other E lem ents for continued  
study as ou tlin ed  in this report.

Organophosphorus Pesticide Residues.—Associate 
Referee R. Laski last year anticipated conducting  
a collaborative study on the m ethod of Watts and 
Storherr (/. Assoc. O ff. A nal. Chem. (1969) 52, 
522-526) as m odified  by the N ational Food In
stitute of Denmark (A n alyst (1977) 102, 865-868). 
That m odification  in v o lves the substitution o f a 
to lu en e-aceto n e  m ixture for the aceton itrile-  
ben zene mixture in the charcoal colum n elution. 
The revised  m ethod u nderw ent a successful in 
terlaboratory trial (not a formal collaborative 
study) inclu d ing 6 organophosphorus pesticides 
in  varying com binations on  6 d ifferent crops.

The revised m ethod w ou ld  have 2 distinct 
advantages over the carbon colum n cleanup  
m ethod , 29.039-29.043. First, use of the toxic 
chem ical b en zen e is elim inated. Second, ace
tonitrile is not used in the extraction of charcoal 
colum n elu tion  steps. Elim ination o f aceton i
trile w ill be advantageous because it has been  
noted  that traces of acetonitrile rem aining in 
extracts from the procedure of Watts and Storherr 
cause tailing responses on n itrogen-selective  
GLC detectors. That problem  places lim itation  
on the potential for expansion o f the m ethod to 
in clu d e num erous n itrogen-contain ing pesti
cides.

U n fortunately , the A ssociate Referee has d e
term ined that the cost o f the evaporation  
equ ip m en t need ed  for the revised  m ethod pro
hib its obtain in g en ou gh  laboratories for a co l
laborative study or ultim ate w id e use o f the re
vised  m ethod. Accordingly, it is recom m ended  
that study be continued on this topic w ith a view  
toward expansion of the original m ethod to cover 
addition al chem icals as possible.

Pesticides in M eat and M eat Products.—This is an 
im portant topic w h ich  has been vacant for many 
years. An Associate Referee should  be ap

p o in ted  to co llaborate the ex ten sio n  of 
29.001-29.028 to the determ ination of organo- 
ch lorine pesticide residues in meat and meat 
products. It is recogn ized  that other m ethods  
m ay also be w id e ly  used, but an official m ethod  
is needed  to serve as a benchmark for the variety 
of m ethods lik ely  to be used for m eats in the fu
ture.

P ollu tan t Phenols in Fish.—Associate Referee 
Larry Sm ith has been appointed  to this recently  
established topic. H e has developed  a tentative  
procedure in v o lv in g  a dual colum n chrom ato
graphic operation to recover purified ph en olic  
residues, derivatization , and electron capture 
GLC determ inative step. A w id e range of p h e
nolic and other acidic residues are recoverable by 
th is approach. At this tim e, the Associate Ref
eree w ish es to obtain interlaboratory evaluation  
of the procedure, w ith  a future collaborative 
stu dy if the interlaboratory evaluation  is suc
cessfu l. The General Referee concurs w ith  this 
course o f continued study.

W hole B lood.—Associate Referee H. M. Stahr 
has gathered comparative recovery data betw een  
the original m ethod (/. Assoc. O ff. A nal. Chem. 
(1973) 56, 1173-1177), w h ich  em ploys sulfuric  
acid treatm ent of b lood fo llow ed  by extraction  
w ith  aceton e-h exan e, and a later m ethod (/. 
Assoc. Off. Anal. Chem. (1980) 63, 965-969) w hich  
is sim ilar but does not inclu de sulfuric acid 
treatm ent. The former m ethod was studied  
collaboratively, and results reported in the 1973 
publication  w ere variable en o u gh  to prevent 
official adoption at that time. The latter method, 
based on tentative interlaboratory trials, appears 
to provide recoveries for m ost of the organo- 
ch lorin e pesticides about equal to the former 
m ethod  and m uch better for mirex (w hich  was 
recovered  at about 60% in the form er m ethod).

At this tim e the Associate Referee w ou ld  like 
to have the original (collaborated) m ethod con
sidered  for official first action adoption for 
chlorinated pesticides except mirex. H e believes 
that data from 5 of the 12 laboratories in the  
original collaborative study can be discarded  
because of technical considerations, leaving 7 
laboratories w ith relative standard deviations on  
the order of 20%. The General Referee, however, 
recom m ends that study be contin ued  w ith  the 
aim of collaborative study of the m ore recent 
m ethod, w h ich  not on ly  w ill provide coverage  
for mirex but also has potential for other classes 
of pesticides in future extension.

The Associate Referee w ish es to em phasize  
that he has available freeze-dried calves' blood  
conta in ing lindane and mirex. Because this
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blood is stable, it shou ld  be extrem ely valuable  
to laboratories w ish in g  to evaluate their ow n  
analyses of b lood or compare m ethod perfor
mance.

Recommendations
(1) C ontinue official first action status of the

m ultielem ent determ ination after closed system  
digestion , 25.A 01-25.A 05.

(2) Transfer the topic M u ltielem ent D eter
m ination After C losed System  D igestion  to the 
General Referee on M etals and Other Ele
m ents.

(3) C ontinue study on all other iopics as out
lined  in this report.

Report on Organochlorine Pesticides
BERNADETTE M. McMAHON
Food and Drug Administration, Division of Chemical Technology, Washington, DC 20204

Associate Referees are appointed for 10 topics. 
The topics o f D icofol and Root-Absorbed Resi
dues are vacant. A brief sum m ary of the status 
and recom m endations for each topic fo llow s.

C hlordane.—W ilbur Saxton, FDA, Seattle, has 
b een  appointed  as Associate Referee. H e has 
searched the literature in an initial effort to d e
fine the terminal residues of chlordane in various 
substrates. This search w ill be supplem ented by 
analyses o f sam ples contam inated w ith  (m etab
o lized ) ch lordane during the com ing year; ap
propriate sam ples are being requested from other 
laboratories. The Associate Referee also plans 
to study the application of capillary colum n GLC 
to the determ ination o f chlordane residues. It 
is recom m ended that these studies continue.

C hlorinated D ioxins (David Firestone, FDA, 
W ashington).—Work is con tin u in g  on d ev e l
opm ent and evaluation  of cleanup procedures 
suitable for the low  level (parts per trillion) ex
am ination o f foods for the presence o f 2 ,3,7,8- 
tetrachlorodibenzo-p-dioxin (TCDD). Work is 
contin u ing in  the Associate Referee's laboratory 
on d evelop m en t and validation of a procedure 
to determ ine TCDD in fish; the m ethod uses  
m ulti-colum n h igh  perform ance liquid chro
m atography (HPLC) for cleanup of fish  extracts 
before analysis by electron capture/capillary gas 
chrom atography. The presence of TCDD is

This report of the General Referee was presented at the 95th 
Annual Meeting of the AOAC, Oct. 19-22,1981, at Washington, 
DC.

The recommendations of the General Referee were approved 
by Committee E and were adopted by the Association. See the 
report of the comm ittee for detailed recom m endations, this issue.

Section num bers refer to Official Methods of Analysis (1980) 13th Ed.

confirm ed by capillary colum n gas chrom atog- 
raphy/m ass spectrom etry. Work on this topic 
also includes preparation o f reference standards 
for d iox ins and cooperative efforts am ong g o v 
ernm ent and industry laboratories active in the 
determ ination  of TCDD. Thirteen laboratories 
in the U nited  States and Canada participated in 
a round-robin study to check the performance of 
laboratories conducting analyses for TCDD. It 
is recom m ended that this work be continued.

C hlorobenzila te, C hloropropylate , end Bromopro- 
p y la te  (Roy Brosdal, FDA, C hicago).—The A sso
ciate Referee has studied in detail the application 
of 2 m ethods to the analysis o f citrus fruit for 
ch lorobenzilate, chloropropylate, and bromo- 
propylate: 29.001-29.018 and the Luke proce
dure (/. A ssoc. O ff. A nal. Chem. (1975) 58, 1020- 
1026) inclu d ing the Florisil colum n cleanup and 
electron capture (EC) GLC determ ination. Both 
m ethods gave adequate recoveries at lev els as 
low  as 2.5 ppm , on e-h alf the level at w h ich  the 
5 ppm  tolerances on citrus are set.

Because the tolerances for these chem icals in 
fatty foods are below  the level of quantitation for 
m ethod 29.001-29.018, attempts have been made 
to incorporate a derivatization procedure to en 
hance EC-GLC sensitiv ity . D erivatives of the 
chem icals can be form ed by reaction w ith  tri- 
fluoroacetic anhydride, but the coextractives 
rem aining in the final solution from the m ethod  
for fatty foods, 29.001-29.018, interfered w ith the 
form ation o f the derivatives. A better cleanup  
procedure is needed before such a derivatization  
step can be made a practical part o f the 
m ethod.

The Associate Referee has ch arged  jobs and  
w ill be unable to pursue further laboratory in-
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vestigations on this topic. H e intends to prepare 
a report o f h is work before resign ing the refer- 
eesh ip . It is recom m ended that this report be 
com p leted , and that a n ew  Associate Referee be 
sou gh t to replace the current one w h en  he re
signs.

D icofol (vacant).—It is recom m ended that an 
A ssociate R eferee be appointed to d evelop  a 
su itable m ethod  for d icofol residues.

K epone (F. D. G riffith, Jr, V irginia D iv ision  of 
C onsolidated  Laboratory Services, R ichm ond, 
V A ).—A m iniaturized m ethod for the determ i
nation  o f K epone, m irex, and K epone m etabo
lites in fin fish  and sh ellfish  has been in vesti
gated by the Associate Referee. The m ethod  
u tilizes 35% w ater-acetonitrile as the extractant, 
a sm all Florisil colum n for cleanup, d ihydroke- 
p o n e  as an internal standard, and OV-17 and  
O V-105 liqu id  phases for packed colum n GLC 
determ ination . A ttem pts to chrom atograph  
K epone on  a fused silica capillary colum n have 
not been  successful because o f the incom pati
b ility  o f the b en zen e so lven t w ith  this system . 
The Associate Referee plans to continue refining  
and testing this m ethod w ith  other chem icals 
likely to be found in fish. Recovery experiments 
w ill also be perform ed by other analysts in the 
A ssociate Referee's laboratory. It is recom 
m en d ed  that the Associate Referee contin ue to 
study m ethods for K epone. It is also recom 
m en d ed  that a com parison be made o f results 
obtained  by the m ethod currently under in ves
tigation and by the oleum  procedure previously  
tested , in order to evaluate the extraction capa
b ilities  o f the n ew  m ethod before further d e
velop m en t.

Low  M oistu re-H igh  Fat Sam ples (Leon Sawyer, 
FDA, M inn eap olis).—At the 1981 m eeting the 
A ssociate R eferee presented  a description of a 
m ethod  for extracting the o ils  and pesticide  
residues from oilseeds. This m ethod is intended  
as an alternative to the fat extraction techniques  
o f 29.012, to be fo llow ed  by the cleanup proce
dures of 29.014 and 29.015 or 29.029-29.034. The 
m eth od  has been  tested by m any FDA laborato
ries and has been  found  effective. It is recom 
m en d ed  that the m ethod be subjected to collab
orative study to expand the applicability of 
m ethod  29.001-29.018 to o ilseed s and som e re
lated low  m oisture-h igh  fat products.

M u ltire s id u e  M e th o d o lo g y , M in ia tu riza tio n  
(Ronald Erney, FDA, D etroit).—Sam ples for a 
collaborative study o f a m iniaturized version  of 
29.001-29.018 (m odification of /. Assoc. Off. Anal. 
Chcm. (1974) 57, 576-579) have been prepared  
and sent to 7 collaborators. It is recom m ended

that, after com pletion of the study and evaluation  
of the results, the Associate Referee prepare and  
subm it a report on w hich the Com m ittee can take 
interim  action.

Photochem ical D erva tiza tio n  for Confirm ation of 
Residue Id en tity  (Paul Ward, FDA, A tlanta).—As 
recom m ended last year, the Associate Referee has 
adapted h is published  procedure on  photolytic  
derivatization (/. Assoc. Off. Anal. Chem. (1977) 60, 
673-678) to inclu de use o f a com m ercially  avail
able photochem ical reactor as replacem ent for 
the hom em ade equ ipm ent orig in ally  specified . 
The greater strength of the UV sources in  the  
com m ercial reactor has cut optim um  exposure  
tim es in half and the com m ercial reactor is 
therefore recom m ended by the A ssociate Refer
ee. Standard so lu tion s o f 56 organochlorine  
p esticides know n to be recovered through  
m ethod  29.001-29.018 w ere treated by th is pro
cedure; o f these, 28 form ed “good" derivatives  
(i.e., derivatives causing a GLC response at least 
10% the size o f that caused by the parent com 
p oun d), 11 form ed poor derivatives, 9 w ere d e
graded by UV light, and 8 were unaffected by UV  
ligh t. The technique o f UV ph oto ly tic  deriva
tization seem s to be nonquantitative in m ost 
cases because com plete conversion of the parent 
to the photoproduct is seldom  achieved . In ad
dition , most photoproducts are also affected by 
the UV light and break dow n further as they are 
irradiated; the degree of breakdow n is expected  
to be affected by varying am ounts and k inds of 
sample co-extractives. At best, usefulness of this 
m ethod is expected to be lim ited  to qualitative  
confirmation, w ith som e quantitative application  
for those pesticides w h ich  form very stable d e 
rivatives.

It is recom m ended that work con tin u e as fo l
lows: (1) determ ination of the extent to w h ich  
sam ple co-extractives affect the ph oto ly tic  deri
vatization of chem icals w h ich  form  “good" de
rivatives, by perform ing the reactions in  the  
presence o f sam ple extracts cleaned up by the  
m ethods 29.001-29.018 and 29.029-29.034; and
(2 ) determ ination o f the iden tity  o f the deriva
tives form ed from any com pound for w h ich  this 
confirm ation procedure appears suitable.

P olychlorinated B iphenyls (Leon Saw yer, FDA, 
M inneapolis).—The A ssociate Referee reports 
that the alternative (individual peak) quantita
tion technique for PCBs has con tin u ed  to gain  
acceptance as more analysts becom e familiar w ith  
it and as m ore data-handling instrum ents are 
program m ed to perform  the necessary calcula
tions w ith ease. The original technique in w hich  
PCB residues are quantitated against commercial
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Aroclor m ixtures is still valuable, how ever, in 
those cases o f direct contam ination w h ere the  
residue and Aroclor reference material g ive  
identical chrom atographic responses. It is 
therefore recom m ended that the first action  
status o f m ethod 29.001-29.018, in clu d in g  both  
quantitation techniques, as it applies to p o ly 
chlorinated b ip h en yls in  poultry fat, fish , and 
dairy products, be changed to official final action. 
(Note: Sections of this m ethod describ ing TLC 
have not been collaboratively studied w ith  PCBs 
and are therefore not inclu ded  in  this official 
status.)

R oot-Absorbed Residues, E xtraction Procedures 
(vacant)—The former Associate Referee, Charles 
Parfitt, has resigned. It is recom m ended that an 
A ssociate Referee be appointed  to: (1) evaluate 
recently developed inform ation on the extraction 
of root-absorbed residues; (2 ) develop  and test an 
appropriate procedure for root-absorbed residues 
based on these fin d in gs, w ith  the goal o f incor
porating such a procedure into the m ultiresidue 
m ethod, 29.001-29.018; and (3) undertake in 
terlaboratory and collaborative testin g o f the 
procedure.

T etrad ifon , E ndosulfan, T etrasu l (Lawrence 
M itchell, FDA, Atlanta).—N o work was done on  
the project this year. It is recom m ended that the 
Associate Referee com plete the intralaboratorv 
trials using 29.029-29.034 to determ ine tetradi
fon , endosu lfan  I, II, and sulfate, and tetrasul in  
the 11 nonfatty foods not yet tested, so that the 
results can be used to validate the m ethod for all 
foods n ow  covered by 29.001-29.018.

Toxaphene (Larry Lane, M ississippi State U n i
versity).—The Associate Referee has studied the 
applicability o f capillary colum n GLC w ith

63Ni-EC detector to the quantitation o f toxa
phene. Toxaphene standards have initially been  
separated into 15 portions by th in  layer chro
m atography and the com ponents scraped from  
the TLC plate and then  exam ined by capillary  
GLC. It has been found possible to separate most 
toxaphene com ponents from one another in this 
way. It is recom m ended that work on this topic 
continue, w ith  em phasis on the determ ination  
of the term inal residues o f toxaphene and the 
best m eans by w h ich  they can be quantitated.

Recommendations
(1) A ppoint Associate Referees on Dicofol and 

on Root-Absorbed Residues.
(2) C om plete the evaluation  o f the currently  

o n g o in g  collaborative study on m iniaturization  
of m ultiresidue m ethodology and subm it rec
om m en dation  for interim  action.

(3) C ollaboratively study the m ethod d ev e l
oped  for o ilseed s and som e related lo w  m ois
ture-h igh  fat sam ples.

(4) A dopt as official final action the current 
officia l first action m ethods for hexachloroben- 
zen e and mirex in  adipose tissue (29.A01-29.A04, 
/. Assoc. O ff. A nal. Chem. 63, 396 (1980)), for 
p olych lorinated  b ip h en y ls  in poultry fat, fish, 
and dairy products (29.001-29.018, in clu d in g  
both  quantitation techniques), and for p o ly 
chlorinated b iphenyls in paper an e paperboard, 
29.035-29.038.

(5) C ontinue the on goin g  work on chlordane; 
chlorinated  dioxins, ch lorobenzilate, chloro- 
propylate, and brom opropylate; Kepone; p h o
tochem ical derivatization; tetradifon, en d osu l
fan, and tetrasul; and toxaphene.
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Report on Organophosphorus Pesticides
KEITH A. McCULLY
Health and Welfare Canada, Health Protection Branch, Ottawa, Ontario, Canada K1A 1B7

D u ring the past year the General Referee has 
co n tin u ed  to m onitor the literature for publica
tions on  the determ ination o f organophosphorus 
pesticid e residues. G een et al. (1) described a 
m ethod  for the determ ination o f acephate and  
m etham idophos in  fish , sed im ent, and insects. 
F ollow in g  extraction w ith  acetonitrile, the ex
tracts w ere d ep rotein ized  w ith  a coagulating  
so lu tion  (an aqueous solu tion  of am m onium  
chloride, sodium  chloride, and phosphoric acid) 
and further cleaned up on a charcoal colum n. 
R esidues w ere elu ted  w ith  acetone and ethanol 
and determ ined by gas-liquid chrom atography  
(GLC) w ith  flam e photom etric detection. Saner 
and G ilbert (2) com pared a m eth y len e chloride  
liq u id /liq u id  extraction and Sep-Pak Q s  car
tridge adsorption technique for the determ ina
tion of chlorpyrifos in water, using reverse phase 
h ig h  p erform ance liq u id  chrom atography  
(HPLC). The presence o f a large adsorbed frac
tion  o f the chlorpyrifos in  the environm ental 
w ater sam ples resulted in  low er residue con
centrations bein g determ ined by the m ethylene  
ch loride extraction. Inm an et al. (3) described  
procedures for the determ ination of chlorpyrifos 
and its m etabolite, 3,5,6-trichloro-2-pyridinol in 
m int hay and oil. A fter extraction w ith  hex- 
an e-2-p rop an ol (4 +  1), chlorpyrifos residues 
w ere cleaned  up on a silica ge l colum n and  
quantitated by GLC w ith  flam e photom etric d e
tection. The m etabolite was separated from the 
extraction so lven t by liqu id-liquid  partitioning  
w ith  aqueous sodium  carbonate fo llow ed  by 
cleanup on an acid alum ina colum n. Follow ing  
derivatization  w ith  N ,0 -b is(tr im eth y lsily l)ace- 
tamide, the residue was determ ined by GLC with  
electron  capture detection . Airborne DEF resi
dues w ere co llected  by h igh  vo lu m e sam pling  
through XAD-4 resin (4). Residues w ere ex
tracted from  the resin w ith  ethyl ether and d e
term ined by GLC w ith  flam e photom etric d e
tection. D ialifor residues w ere determ ined in  
grapes by GLC w ith flame photometric detection  
fo llo w in g  chloroform  extraction and cleanup on

This report of the  General Referee was presented at the 95th 
Annual Meeting of the AOAC, Oct. 19-22,1981, at W ashington, 
DC.

The recommendations of the  General Referee were approved 
by Committee E and were accepted by the Association. See the 
report of the comm ittee for detailed  recom m endations, this 
issue..

Florisil (5). F lorisil provided  separation o f d i
alifor from  its oxygen  analog; 6 % (v /v )  ethyl 
ether in  b en zen e elu ted  the parent com pound  
and 12.5% (v /v )  acetone in  b en zen e elu ted  the  
oxygen  analog. V olpe and M allet (6 ) reported  
the use o f Am berlite XAD-4 and XAD-7 resins to 
recover fen itroth ion  and 5 possib le m etabolites  
from  water. Fenitrothion, am inofen itroth ion , 
fen itrooxon , and S-m eth ylfen itro th ion  recov
eries, usin g  either XAD-4 or XAD-7, w ere over  
90%. H ow ever, form ylfen itroth ion  and hy- 
d roxym eth y lfen itro th ion  w ere in co m p lete ly  
recovered  under the sam e conditions.

G eorge (7) d eveloped  a m ethod for residues of 
fen su lfo th ion  and its 3 m etabolites. Residues 
w ere extracted w ith  dich lorom ethane fo llow ed  
by cleanup w ith  Nuchar C190N and oxidation  
w ith  potassium  perm anganate. F ensulfoth ion  
and its su lfone w ere oxid ized to their respective 
oxygen  analogs w h ich  w ere determ ined by GLC 
w ith  a n itrogen-phosphorus detector. Green- 
h algh  and Read (8 ) determ ined fen su lfoth ion  
and fen su lfo th ion  su lfon e residues in carrots, 
radishes, and rutabagas by GLC w ith  a n itro
gen-phosphorus detector fo llow ing ethyl acetate 
extraction and cleanup on  silica gel w ith  acetone 
elu tion . Residues o f fen su lfoth ion  and fen su l
foth ion  su lfone in  rutabagas declined  on  storage 
o f sam ples at 5°C for 90 days. In carrots, w h ich  
conta ined  h igher residue lev els, residues w ere  
o n ly  slig h tly  reduced on storage.

The m odified spectrophotom etric m ethod for 
the determ ination o f m alathion based on  a bis
m uth com plex was further m odified  (9). The 
m odification  in vo lved  a ligan d  exchange reac
tion  in  w h ich  the b ism uth-d im ethyld ith io- 
p hosphate com plex w as transform ed quantita
tively  to a b ism u th -d ith izon e com plex. The or
a n g e-ye llo w  so lu tion  absorbed at 495 nm.

W interlin et al. (10) reported a m ethod for the 
determ ination  o f m ethidathion  and its m onox- 
on e  m etabolite in  safflow er seed , m eal, and oil 
by GLC w ith  flam e photom etric detection. 
F ollow ing acetonitrile extraction, m ethidathion  
residues w ere cleaned up by partition ing into  
petroleum  ether and chromatography on  Florisil. 
M ethidathion m onoxone was extracted from the  
aqueous acetonitrile w ith chloroform and further 
cleaned  up on Florisil. Iwata et al. (11) deter
m ined phenthoate residues in citrus fruit by GLC
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w ith  a n itrogen-phosphorus detector fo llow in g  
acetone extraction and liquid-liquid partitioning 
w ith  ben zene. The acetone b len d ing extraction 
procedure used had an efficien cy  o f 81% w h en  
com pared w ith  exhaustive Soxhlet extraction  
w ith  m ethanol-chloroform  (13 +  87). Phen- 
thoate residues w ere stable in chopped sam ples 
in frozen storage and in acetone extracts over the
5-week period studied. Residues of phorate and 
its 5 oxidation products w ere determ ined in let
tuce by GLC w ith  alkali-flam e ion ization  detec
tion (12). F ollow ing extraction w ith  dichloro- 
m ethane-m ethanol (9 +  1), residues were cleaned 
up and fractionated on a silica gel colum n. 
Phorate, phorate su lfone, and phorate oxygen  
analog were eluted with cylohexane-acetone (80 
+  2 0 ), phorate su lfoxide and phorate oxygen  
analog su lfon e w ere eluted  w ith  cycloh exan e-  
acetone (60 +  40); and finally  phorate oxygen  
analog su lfoxide was eluted  w ith  acetone.

Chapm an and Harris (13) reported a m ethod  
for the determ ination o f terbufos, terbufos su lf
oxide, and terbufos su lfon e residues in  soil by 
GLC w ith  alkali flam e ion ization  detection. 
F ollow ing extraction w ith  acetone and ch loro
form, the extracts w ere chrom atographed on  
alum inum  oxide to fractionate the residues. 
Terbufos was eluted  w ith  hexane, terbufos su l
fone w ith  b en zene, and terbufos su lfoxide w ith  
chloroform. The terbufos sulfoxide fraction was 
oxid ized  by potassium  perm anganate to the 
su lfone to facilitate the GLC determ ination.

Carson (14) m odified  the m ethod o f Storherr 
et al. (15) w h ich  has AOAC official final action  
status for parathion, paraoxon, carbophenothion, 
carbophenothion oxygen  analog, and EPN in 
nonfatty foods to permit its use in analyzing the 
residues o f nonfatty food total d iet com posites. 
The m odifications were: use o f the entire fil
tered sam ple extract, concentration of so lu tions  
by rotary evaporation, and use o f 9 g adsorbent. 
These perm itted the determ ination  o f residues 
at the parts per b illion  level. In addition  to the 
5 com pounds listed above, recovery data w ere  
presented for fen su lfoth ion , m onocrotophos, 
m alathion, fonofos, fonofos oxygen  analog, 
ethion , ronnel, dim ethoate, DEF, diazinon, and 
phorate. A n interlaboratory m ethod trial of the 
potatoes and legum es composites fortified at 5-13  
ppb w ith  m alathion , parathion, paraoxon, and  
m onocrotoph os w as successfu lly  carried out.

Am brus et al. (16-18) publish ed  a series o f 3 
papers on a general m ethod for the determ ina
tion of pesticide residues in sam ples of plant or
ig in , soil, and water. A cetone extraction fo l
low ed  by partitioning into m eth y len e chloride

was used. Sam ples w ere d iv id ed  into 8 groups 
according to the extraction process and cleaned  
up on mixed adsorbent (active carbon, magnesia, 
diatom aceous earth), alum ina, or silica gel co l
um ns. Elution characteristics o f these colum ns  
w ere presented. TLC screen ing w ith  several 
m odes of detection  and GLC w ith  therm ionic  
and electron capture detection  w ith  colum n  
packings of various polarities w ere used for d e
term ination. O ver 50 organophosphorus com 
pounds in clu d in g  som e oxygen  analog m etabo
lites w ere included in these studies. D elventhal
(19) described a m ultiresidue m ethod that in 
c lu d ed  28 o rgan op h osp h oru s com p ou n d s. 
Sam ples w ere extracted w ith  aceton e-d ich loro-  
methane (1 +  1) and cleanup was on Florisil w ith  
fractionation into 2 fractions.

A m ethod for the cleanup of foods and feeds  
for m ultiresidue analysis by ge l perm eation  
chrom atography was published  (20). Sam ples 
w ere extracted w ith  acetone and co-extracted  
sam ple constituents w ere rem oved by ge l per
m eation chrom atography on a p olystyrene gel 
(Bio-Beads S-X3) w ith  ethyl acetate-cyclohexane  
(1 +  1) as eluting solvent. Further cleanup may 
be achieved  on a deactivated silica gel colum n. 
Data were presented for the elu tion  o f 32 orga
nophosphorus com pounds from the gel chro
matography. The elution  pattern for 21 o f these 
com pounds on the silica gel colum n w as also  
given . H opper (21) d eveloped  a gel perm eation  
chrom atography system  for the cleanup o f fatty 
foods. U sing ORPVA-2000 cross-linked p o ly 
v in y l acetate gel and m eth ylen e ch lo rid e-ace
tone (30 +  70) elu tin g  solven t, e lu tion  volu m es  
for 26 organophosphorus com pounds w ere  
given. Thier (22) published the results o f a ring  
test carried out in 18 laboratories on the deter
m ination o f brom ophos, parathion, and eth ion  
in tomato powder. Gel chromatography was one  
of the 2  m ethods used in the study.

D esm archelier (23) reported that 24 h extrac
tion in acetone, m ethanol, or ethanol of m etha- 
crifos, fen itroth ion , and p irim ip nosm ethyl on  
barley, oats, sorghum , rice in husk, malt, and 
p olish ed , m illed , and cooked rice resulted in re
coveries ranging betw een  89 and 100%. U sing  
the above solven ts, com plete recovery for di- 
chlorvos was obtained for rice and rice products. 
A study o f the application o f graphitized carbon 
black to the extraction of trace organic pollutants 
from  water inclu d ed  the organophosphorus 
pesticides disulfoton, m alathion, parathion, and 
ron n el (24). H exan e-d ie th y l ether (1 +  1) was 
used  to recover these com pounds from the gra
p h itized  carbon black.
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M cD ougall (25) recovered chlorpyrifos, bro- 
m op h o seth y l, and eth ion  from  beef fat by using  
a m odification  o f the assisted d istillation  tech
n iq u e (26) w h ich  is a m odification of the 
sw eep -cod istilla tion  technique.

Bargnoux et al. (27) em ployed  lyop h ilization  
as a preconcentration technique in the determ i
nation o f parathion, malathion, diazinon, ronnel, 
and d ich lorvos in water. L yophilization  stabi
lized  the sam ples, perm itting extended storage, 
and y ie ld ed  a concentration suitable for quanti
tative analysis.

Ercegovich et al. (28) d evelop ed  a radioim 
m unoassay for parathion. Specific antibodies  
w ere d evelop ed  in rabbits by using a b ovine  
serum  album in conjugate. The m ethod used  
eith er 3H- or 14C-labeled parathion as a tracer. 
The low er lim it of detection in blood plasma and 
lettuce w ithout any cleanup of the sam ple extract 
corresponded to 0.1  ppm  parathion.

A brief sum m ary of each Associate Referee 
topic follow s:

Confirmation Procedures.—The Associate Ref
eree w as unable to work on  the assignm ent this 
year. H e plans to re-evaluate the pentafluoro- 
b en zy l brom ide derivatization procedure and  
in itiate a collaborative study.

High Fat Samples.—The Associate Referee re
ported no progress during the past year. H e 
plans to evaluate available gel system s as to their 
applicability  to organophosphorus pesticide  
residu es in  h igh  fat sam ples.

Sweep Codistillation.—The Associate Referee 
reports the status of the subject is unchanged  
from last year. Satisfactory commercial units are 
still not available.

Thin Layer Chromatography.—The Associate 
R eferee reports the status o f the subject is u n 
changed from last year. He plans to carry out an 
interlaboratory study.

Other Topics.—The topics Extraction Proce
dures; G eneral M ethod for O rganochlorine and  
O rganophosphorus Pesticides; Soils; and Water 
are vacant.
Recommendations

(1) C ollaboratively study the Coburn and  
Chau (29, 30) confirm ation procedure for orga
nop h osp h oru s pesticides recovered from  water 
by a suitable m ethod such as that o f Ripley et al.
(31).

(2) A ppoint an Associate Referee to study the 
efficien cy  o f extraction procedures for residues  
of organophosphorus pesticides.

(3) C ontin ue studies to evaluate the applica
b ility  o f the AO AC general m ultiresidues

m ethod to additional organophosphorus pesti
cides.

(4) C ontinue studies to evaluate the ge l per
m eation chrom atographic cleanup procedure on  
h igh  fat sam ples for organophosphorus pesticide 
residues and w h en  satisfactorily validated carry 
out a collaborative study.

(5) A ppoint an Associate Referee for so ils  to 
d evelop  m ultiresidue extraction and cleanup  
procedures for organophosphorus pesticides.

(6) Evaluate any com m ercial sw eep -cod istil
lation apparatus that becom es available and, if 
satisfactory, initiate a collaborative study on som e 
organophosphorus p esticides in fatty foods.

(7) Carry out an interlaboratory study to 
evaluate the quantitative th in  layer chrom ato
graphic approach and contin ue to evaluate and  
refine cleanup and enzym e detection procedures 
as applied to quantitative thin  layer chrom atog
raphy.

(8 ) D iscontinue the topic O rganophosphorus 
P esticides in  Water w ith  further work to be car
ried out under direction of the General Referee 
for Water.
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Report on Water
A. S. Y. CHAU
Inland Waters Directorate, Water Quality Branch, Box 5050, Burlington, Ontario, 
Canada LTR 5A6

The n ew  General Referee for Water sent a let
ter to each A ssociate Referee and fo llow ed  up  
w ith  a p h on e call to obtain current progress.

Chemical Pollutants in Aquatic Biota.—Associate 
R eferee D. S talling w ill contin ue to study the  
application  of GPC (gel perm eation chrom atog
raphy-autom atic) to cleanup of h igh  fat sam ples 
of animal tissue for analysis of pesticide residues;

This report of the General Referee was presented at the 95th 
A nnual Meeting of the AO AC, Oct. 19-22,1981, at W ashington, 
DC.The recom m endation of the G eneral Referee was approved 
by Committee H and was accepted by the Association. See the 
report of the comm ittee for detailed recom m endations, this 
issue.

ch lo rop h en ols  in aquatic biota; and analysis of 
toxap hene by GLC and G C/M S negative ion.

C hlorinated Solven ts in W a ter .—A n Associate 
Referee is needed  to develop  and collaboratively  
study m ethods for water and wastewater.

Organophosphorus Pesticides in W ater.—Associate 
R eferee Patricia Sm ith plans to in m ate a collab
orative study on the EPA m ethod for w ater and 
w astew ater.

Triazine H erbicides in W ater .—A ppoint an A s
sociate Referee to select m ethods and to in itiate  
collaborative study for determ in ing triazine 
herbicides in  water and wastewater.
Recommendation

C ontinue study on all topics as outlined  
above.
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Report on Analytical Mycology of Foods and Drugs
STANLEY M. CICHOW ICZ
Food and Drug Administration, Division of Microbiology, Washington, DC 20204

The Associate Referee on  Standardization of 
Plant Tissue Concentrations for M old C ounting  
has collaboratively studied  a m ethod for pre
paring nectars, purees, and pastes for m old  
counting. At present there is no m ethod for 
standardizing tissue concentrations for various 
product forms of a fruit or vegetable. The source 
o f m old is the com m in uted  fruit or vegetable  
tissue, w h ich  can vary in  concentration. Fruits 
such as guavas, m angos, peaches, and pears are 
found  in the form  of nectars, purees, and pre
serves. In the proposed m ethod, the product is 
centrifuged under standard conditions (44.082) 
and rediluted to a prescribed ratio of sed im ent to 
stab iliz ing  solution .

The A ssociate Referee for Geotrichum  M old in  
Canned Fruits, V egetables, and Fruit Juices has 
recom m ended a m ethod o f determ in ing Geotri- 
chum  m old in  com m inuted fruit and vegetables. 
The official first action m ethod (44.079) for w h ole  
or coarsely chopped products relies on a series of 
s iev in g  steps to separate product from packing  
m edium  and m old m ycelium  fragm ents from  
packing liquid. W ith a com m inuted  product 
such as a nectar or puree, separating and con 
centrating the m old by s iev in g  is im possib le  
because the plant tissue exists in the sam e size  
range as the m ycelial fragm ents. In the pro
posed  m ethod, the tissue concentration is stan
dardized by centrifugation (44.082), and then the 
preparation is sta ined  w ith  crystal v io le t and  
counted.

An im portant training aid in teach ing the 
H ow ard m old-counting technique, 44.096, is a 
H ow ard cell, 44.002(o)(2), a cover glass w ith  
built-in  disc grid, w h ich  is a thin piece of plastic 
film  sandw iched betw een  2 pieces of glass. The 
grid pattern on the film  is com posed of 5 rows of 
5 circles 1.382 mm in diameter. In the past these

This report of the  General Referee was presented at the 95th 
A nnual Meeting of the AOAC, Oct. 19-22,1981, at W ashington, 
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report of the comm ittee for detailed recom m endations and "Changes in Methods," this issue.
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grids have been mechanically stamped out. The 
resulting 1.382 mm diam eter cutouts have rough  
or irregular edges and vary in diam eter. The 
on ly  other alternative has been  to purchase 
precision-m ade cover glasses at a h ig h  cost, 
$25-$40 for the first one. The problem  is com 
poun ded  because large num bers are n eed ed  for 
w ork sh op s, and th e co v erslip s are ea sily  
broken.

A technique has been  d ev elop ed  to produce  
these grids in the laboratory. For ow ners o f a 
copy stand and standard 35 mm  camera w ith  a 
micro len s w h o routinely process their ow n  
transparencies, the only additional expense is the 
film . A grid pattern is made using w h ite  circles 
(i.e., 3/8 in. Prestype, or equ ivalent) on  a black 
paper background. The alignm ent and spacing  
of the original sh eet o f transfer circles is used. 
The grid pattern is then  photographed usin g  a 
standard fin e grain color reversal film . The 
d en sity  o f grain may be decreased by over-ex
posing one stop. The film  is then  com m ercially 
p rocessed , but not in serted  in  cardboard  
m ounts.

A critical step in the process is obtain in g a 
circle 1.382 mm in diam eter on  the film . The 
best m ethod for obtaining the correct im age size 
on the film  is to use the fo llo w in g  formula:

D =  w F +  2 F + F / m
w h ere m  =  1.382 / n;  n =  diam eter o f grid circles 
(mm); F =  focal len gth  o f lens (mm); and D = 
film  plane-to-subject distance (mm).

M ost cameras have the film  p lan e marked on  
the top; a universal d esignation  is a sm all circle 
w ith  a lin e  through it, the lin e b ein g  parallel to 
the film  plane. For photographin g, m ount the 
camera on a copy stand and adjust the camera 
h eigh t to the nearest m illim eter.

The film  grids obtained can be cut up w ith  
scissors and m ounted  b etw een  2 N o. 2 glass 
coverslips, 22 X 22 mm. This w ill g ive  a thin  
cover glass. A more durable cover glass can be 
made by using a standard Howard cover glass as 
a base w ith  a 22 X 22 mm N o. 2 cover glass over 
the film . A third alternative w ou ld  be to cut a 
standard 1 X 3 in. m icroscope slid e in half w ith  
a diam ond or tungsten carbide stylus cutter, and



use one half as the base w ith  a 22 X 22 mm cover 
glass on top o f the film .

The best m ounting liquid  is clear nail polish . 
To m ount the grid film, put 1 or 2 drops o f polish  
on the glass base and place the grid film  on  the  
liquid polish . Place 1 or 2 m ore drops o f polish  
on top of the grid film  and place that glass cover 
on top. G ently press d ow n on the film -g lass  
sandw ich  so that the nail polish  com es to the 
edge. Estim ating the correct am ount o f nail 
polish  may require several trials.

It is recom m ended that these grids be used  
o n ly  in the earliest stages o f training w h ere the
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b eg in n in g  m old counter is learning to recognize  
m old and to count positive fields. The training  
grid w ill degrade the m icroscope im age and  
sh ou ld  n ever be used for routine counting.
Recommendations

i.l) Adopt as official first action the m ethod for 
H oward m old count of fruit nectars, purees, and  
pastes described by the Associate Referee.

(2) Adopt as official first action the m ethod for 
Geotrichum  m old in com m inuted fruits and v e g 
etables described by the Associate Referee.

(3) C ontinue study on all other topics.

OFF ANAL. CHEM . (VOL. 65, N O . 2, 1982)

Report on Disinfectants
RETO ENGLER
Environmental Protection Agency, Registration Division, Washington, DC 20460

Tubercocidal Test. -A ssociate Referee J. M. As- 
cenzi reports that studies to im prove the reli
ability and reproducibility o f the tubercocidal 
test are still ongoing. H ow ever, no test m ethod  
has been d evelop ed  w h ich  is ready to be sub
m itted to collaborative testing.

Use-Dilution Test. -Associate Referee G. Walter 
reports that activities in his area have been held  
in  abeyance. H ow ever, a m eans o f im proving  
the test w ill be considered , and su ggestion s by 
users, based on  laboratory experience, are so lic
ited

This report of the General Referee was presented at the 95th 
A nnual M eeting of the AOAC, Oct. 19-22, at W ashington, DC. 
The recom m endation of the General Referee was approved by 
Com m ittee F and was accepted by the  Association. See the 
report of the  Com m ittee for detailed recom m endations, this 
issue.

Sporicidal T ests.—T. W endt, Surg.kos, has been  
stu dying means to im prove the sporicidal testing. 
H e sh ou ld  be appointed  A ssociate R eferee for 
those tests.

B acteriostatic A c tiv i ty  o f Textile A d d itiv e s .—L. B 
A rnold  and L. Sm ith have been suggested  as 
C o-A ssociate R eferees for testing the bacterio
static activity o f textile additives. A quantitative 
assay for evaluating textile additives is under 
d evelopm ent.

V irucidal T ests.— Associate Referee C. M cD uff 
in tends to pursue research to determ ine w hether 
drying o f viruses onto hard surfaces is a desirable 
step  in  the virucidal tests. Prelim inary studies  
w ill be undertaken to determ ine the suscepti
bility  to disinfectant o f several viruses in  the dry 
and liqu id  state.
Recommendation

C ontin ue stu d ies on  all topics.
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Report on Extraneous Materials in Foods and Drugs
JO H N  S. GECAN
Food and Drug Administration, Division of Microbiology, Washington, DC 20204

Collaborative studies w ere successful on  
m ethods for the determ ination o f internal insect 
infestation o f w heat (J. Assoc. Off.  Anal. Chem. 64, 
1408-1410 (1981)); for the extraction of filth from  
rice flour, rice paper, and extruded rice products; 
and for the application of the solvent econom izer 
apparatus to the m ethod for filth  in  ground tur
m eric.

C ollaborative studies w ill be in itiated  on  
m eth od s for filth  in botanicals.

N ew  Associate Referees were appointed to the 
fo llo w in g  ex isting  topics: Vertebrate Excreta, 
C hem ical Identification  Test (form erly M am
m alian Excreta, Chem ical C onfirm ation Test); 
Solub le Insect and Other Anim al Filth; M ethods 
for U rine D etection  (form erly U rine TLC); and  
Spices.

D iscontin uation  o f the fo llo w in g  topics is 
recom m ended: Cacao Bean Products, Ground; 
Dairy Products; Fruit Products; Defatting Solvent 
E conom izer, A p plication  to Filth M ethods; Rice 
and Rice Products; and Tea.

M ethods developm ent research w ill continue  
on the fo llow in g  ex isting topics: A utom ated  
Filth A nalysis; Filth in  Botanicals; Brine Extrac
tion  Techniques; Ready-to-Eat Breakfast Cereals; 
Filth in  Chocolate Products; Cocoa P ow der and  
Press Cake; Canned Fish; Filth in Food Supp le
m ent Tablets; Insect Excreta in  Flour; Processed  
Meats; Filth in Dried Mushrooms; Particulates in  
Large-V olum e Parenterals; M am m alian Excreta 
Fragm ents in M illed  Food Products; Rye Bread;

This report of the  G eneral Referee was presented at the  95th A nnual Meeting of the AOAC, Oct. 19-22,1981, at W ashington, 
DC.

The recommendations of the General Referee were approved 
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report of the com m ittee for detailed recom m endations and 
"C hanges in M ethods," th is issue.

W ater-Insoluble Inorganic Residue in  Peanut 
Butter; A dulteration o f Botanical Drugs by For
e ig n  Plant Materials; M ites in  Stored Foods; 
Isolation o f Extraneous Filth from  D ehydrated  
Vegetable Products; M ite Contamination Profiles 
and Characterization o f Dam age to Foods; and  
Filth in  M ole.

Associate Referees are n eeded  for the fo l
low ing topics: Asbestos M easurements in Foods 
and Drugs, Filth in  Canned M ushroom s, and  
Canned and D ehydrated Soups.

A n ew  Associate R efereeship w as established  
for Fecal Sterols.
Recommendations

(1) A dopt as official first action the use of the 
so lven t econom izer apparatus described by the 
Associate Referee as an alternative defatting  
procedure for ground turmeric; d iscontinue  
topic.

(2) Adopt as official first action the m ethod for 
the determ ination of internal insect infestation  
of w heat.

(3) Adopt as official first action the m ethod for 
filth  in  rice flour, rice paper, and extruded rice 
products described by the A ssociate Referee; 
discon tin u e topic.

(4) In addition  to those m en tion ed  above, 
discon tin u e the fo llo w in g  topics: Cacao Bean 
Products, Ground; Dairy Products; Fruit Prod
ucts; and Tea.

(5) A p point n ew  Associate R eferees on the
fo llo w in g  topics: Fecal Sterols; M ethods for
U rine D etection  (form erly U rine TLC); M ite 
C ontam ination P rofiles and Characterization of 
Dam age to Foods; Solub le Insect and O ther A n 
imal Filth; Spices, and Vertebrate Excreta, 
Chem ical Identification Test (Form erly M am
m alian Excreta, Chem ical Confirm ation Test).

(6 ) C ontinue study on  all other topics.
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ARVEY C. SANDERS
Food and Drug Administration, Division of Microbiology, Washington, DC 20204
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C ollaborative Studies
Bacillus cereus.— Fourteen laboratories collab

orated in the exam ination of 8 u nkn ow n Bacillus 
cultures representing 3 b iotypes o f the B. cereus, 
u sin g  a new  m ethod for iden tification . A ll co l
laborators correctly id en tified  the cultures as B. 
cereus (biotype 1), B. cereus var. m ycoides (biotype  
2), or B. thuringiensis (biotype 3). These unknow n  
cultures w ere coded w ith  an iden tification  
num ber and letter com bination to assure an o
nym ity though out the study. In addition , one  
collaborator exam ined 5 strains o f m am m alian  
pathogen Bacillus anthracis, and determ ined that 
the n ew  m ethod is suitable for d ifferentiating it 
from the other b iotypes of B. cereus. Accord
ingly, the Associate Referee recom m ends that the 
official final action m ethod for the enum eration  
of B. cereus in  foods (46.A10-46.A14) be revised  
official first action to inclu de the additional d if
ferential test for the iden tification  of other Ba
cillus species b iotypes. The General Referee 
concurs.

Escherichia coli and Yersinia species.— Six labo
ratories collaborated in  a study to evaluate 2 
m ethods for recognition of the invasive potential 
of E. coli and Yersinia  species. HeLa m onolayer  
cultures prepared in  antibiotic-free m inim al es
sential m ed iu m -feta l b ov in e serum  w ere com 
pared w ith  HeLa m onolayer cultures prepared  
w ith  0.2% b ov ine album in fraction V d isso lved  
in Earle's buffered salts. These preparations are 
referred to as the JAOAC(I) and the BAM(II) 
m ethods, respectively. All laboratories correctly 
detected invasiven ess of Yersinia  sp. by both  
m ethods; all participants correctly characterized 
invasiven ess of E. coli by the JAOAC m ethod  
w h ile  5 o f 6 d id  so usin g  the BAM procedure. 
H ow ever, the JAOAC m ethod w as m ore repro
ducible than the BAM m ethod. N o significant 
difference in repeatability was observed betw een  
the m ethods for the in vasiven ess of E. coli. Re
sults m ust be confirm ed in an anim al m odel
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system. The Associate Referee recom m ends that 
the JAOAC(I) m ethod be adopted as official first 
action for the detection  o f E. coli invasiveness. 
The BAM(II) m ethod has been under further 
study and may prove to be satisfactory for the  
detection  o f Yersinia species invasiveness. The 
General Referee concurs in  the adoption of 
m ethod JAOAC(I) for E. coli invasiveness.

Som atic C ell C ount.— The ro lling ball v iscom e
ter (RBV) has been  collaboratively studied  and  
evaluated in 3 laboratories, along w ith  currently 
approved instrum ental m ethods for m easuring  
som atic cells in m ilk. In addition  to the W is
consin  M astitis Test (WMT), the participating  
laboratories used the Coulter counter, the D N A  
filter, and the Fossom atic m ethods. A ll o f the 
collaborators preferred the instrum ental m eth
ods to use o f the WMT or RBV. The A ssociate  
Referee recom m ends further study and the  
General Referee concurs.

C osm etics.— Ten laboratories participated in  a 
com parative study o f 3 rapid iden tification  b io 
chem ical test kits and conventional tubed-m edia 
system s for the characterization o f Enterobacteri- 
aceae. The Associate Referee recom m ends that 
one o f the test kits be adopted official first action  
as an alternative to the conventional tubed  
media. The General Referee does not concur in 
th is recom m en dation  because co n ven tion a l 
tubed m edia presented on ly  67% accuracy in  
identification; further study w ith  em phasis on  
the adequate preparation o f stock cultures and  
isolatory substrates is recom m ended.

IM V IC  A gar P late Rapid M eth o d .— N in eteen  
collaborators tested 20  cultures by agar plate 
(Pow ers & Latt, A ppl. Environ. M icrobiol. 34, 
274-279 (1977)) and reference m ethcds. The test 
cultures w ere Escherichia coli (11), Klebsiella  
pneum oniae (6 ), Enterobacter cloacae (2), and E. 
aerogenes (1). D ue to m ultip le assays in som e  
laboratories, the num ber o f assays varied be
tw een  20 and 24. Problem s in  correct readings  
of the results occurred in the citrate and MR test. 
False positive citrate reactions occurred w h en  the 
agar in the section turned blue due to leakage of 
alkaline com p onents from adjacent sections in 
the "X" plates. The MR reactions w ere often  
weak and easily m isread as negative. The A s
sociate Referee suggests that the leakage problem
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could  be so lved  by usin g  m u lti-w ell tissue cu l
ture plates instead of "X" plates. This m ight also 
solve the weak MR reactions by having less agar 
w h ich  could increase the concentration o f acidic 
products, and thus in ten sify  the MR color reac
tion. The Associate Referee recom m ends further 
study and the G eneral Referee concurs. 
Associate Referee Reports

Escherichia coli and Coliform Bacteria.— Previous 
studies resulted in  the acceptance o f the A -l-M  
procedure as an official m ethod for the recovery  
of fecal coliform  indicator organism s from  sea
water. A p plicability  o f the A -l-M  m ethod  for 
the detection  o f sh ellfish  contam ination is cur
rently under collaborative study.

Salm onella .—The Associate Referee recom 
m ends revision  o f 46.058(b), presum ptive posi
tive reactions, to clarify directions for the treat
m ent o f typical or susp icious triple sugar iron 
(TSI) agar cultures. This section  is subject to 
som e interpretation w h en  a typical TSI reaction  
is obtained and the lysin e  iron agar reaction is 
not typical for Salm onella. The revision  directs 
analysis of TSI culture as a presum ptive positive 
Salm onella  culture.

P ara sito lo g y .— A collaborative study o f a 
m ethod  for the recovery o f A scaris and Trichuris 
eggs has been com pleted. This study compared 
the efficacy o f the original N accon o l-eth er cen
trifugation m ethod w ith  the zinc sulfur flotation  
procedure (Lindquist) fo llow ing N acconol-ether  
centrifugation. The study w ill be evaluated in  
1982.
Recommendations

(1) Revise the official final action m ethod for 
the enum eration o f Bacillus cereus in  foods 
(46.A 10-46.A 14) to in clu d e additional d ifferen 
tial tests for the iden tification  o f other Bacillus 
species b iotypes.

(2) Adopt as official first action the m ethod for 
d etection  o f Escherichia coli in vasiven ess usin g  
m onolayer HeLa cells prepared in  antibiotic-free 
m inim al essential m edium  w ith  fetal b ovine  
serum  as described by the Associate Referee.

(3) A dopt as official final action the revised  
first action m ethod for the detection of Salmonella 
species in  ed ib le casein and m ilk chocolate, 
46.054-46.067.

(4) A dopt as official final action the official 
first action revision of m ethod 46.054-46.067 for 
the detection  of Salm onella  to d elete  the com bi
nation of brilliant green, Salm onella-Shigella  (SS), 
and bism uth su lfite agars, and replace them  by 
a com bination of b ism uth su lfite , xylose lysin e  
desoxycholate, and H ektoen  enteric agars.

(5) Editorially revise 46.058(b), presum ptive  
positive reactions, to clarify d irections for treat
m ent o f typical or susp icious triple sugar iron  
(TSI) agar cultures. This section  is subject to 
som e interpretation w h en  a typical TSI reaction  
is obtained and the lysine iron agar is not typical 
for Salm onella. The fo llo w in g  revision  directs 
analysis of the TSI culture as a presum ptive  
p ositive Salm onella culture:

(b) P resum ptive reactions.— Incubate TSI and  
LIA slants at 35° for 24 dfc 2 h and 48 ±  2 h, resp. 
Cap tubes loosely to m aintain aerobic conditions  
w h ile  incubating slants to prevent excessive H 2S 
production. Salm onella  cultures typ ica lly  have  
alk. (red) slant and acid (yellow ) butt, w ith  or 
w ithout H 2S (blackening of agar) in  TSI agar. In 
LIA, Salm onella  cultures typica lly  have alk. 
(purple) reaction in  butt. C onsider o n ly  a d is
tinct y e llo w  coloration in  butt o f tube as an acid 
(neg.) reaction. Do not elim inate cultures that 
produce discoloration in butt solely on  this basis. 
M ost Salmonella cultures produce H 2S in  LIA. 
Retain all presum ptive pos. Salm onella  cultures 
on TSI (alk. slant and acid butt) agar for biochem . 
and serological tests w h eth er or not corre
sp on d in g  LIA reaction is pos. (alk. butt) or neg. 
(acid butt). Do not exclude a TSI culture that 
appears to be non -S alm onella  if  the reaction in  
LIA is typical (alk. butt) for Salm onella. Treat 
these cultures as presum ptive pos. and subm it 
them  to further exam ination. LIA is usefu l in  
detection  of S. arizonae and atypical Salm onella  
strains that u tilize lactose a n d /o r  sucrose. D is
card on ly  apparent n on -Salm onella  TSI agar cu l
tures (acid slant and acid butt) if corresponding  
LIA reactions are not typical (acid butt) for Sal
monella. Test retained presum ptive pos. TSI agar 
cultures as directed in  46.058(c) to det. if they are 
Salm onella  sp., 46.062(e)(1), or S. arizonae organ
ism s, 46.062(e)(2).

If TSI slants fail to g ive  typical Salm onella  re
actions, pick addnl susp icious co lon ies from  se
lective m edium  plate not given  presum ptive pos. 
culture and inoculate TSI and LIA slants as in
(a).

(6 ) C ontinue official first action status o f the
fo llo w in g  m ethods: exam ination of frozen ,
ch illed , precooked, or prepared foods (46.013- 
46.016); surface p lating m ethod  for S. aureus 
(46.075-46.076); therm ophilic bacterial spores in  
sugars (46.026-46.030); virus in  ground beef  
(46.120-46.122).

(7) D iscontin ue the topic Shigella.
(8 ) Initiate the topic D etection  o f H elium  

Leaks in  Canned Foods.
(9) C ontinue study on all other topics.
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Report on Antibiotics
STANLEY E. KATZ
Rutgers University, Cook College, Department of Biochemistry and Microbiology, 
New Brunswick, N] 08903

This past year has been one o f considerable  
activity. A number of collaborative studies have 
been com pleted: qualitative and quantitative 
determ ination o f /3-lactam antibiotic residues in 
m ilk, and bacitracin in prem ixes and m ixed  
feeds. Both have been problem  areas.

/3-Lactam residues in m ilk are of considerable  
im portance. Regardless o f the d ivergen t op in 
ions concerning the epidem iological significance 
of such residues, it is a fact that residues are il le 
gal. H yp ersensitiv ity  reactions notw ith stan d 
in g , residues in m ilk pose sign ificant problem s 
for the production of m ilk products.

A nalytical m ethodology is required to m eet 
the w id e diversity of needs. N o s in g le  labora
tory procedure can m eet the n eeds o f both  in 
dustry and regulatory agencies, n eeds w h ich  
vary from laboratory procedures to procedures 
to be used at the dairy as tank trucks unload.

There were 5 collaborative studies on /3-lactam 
residues this year. The results o f these studies  
w ill be sum m arized under the h ead in gs of 
qualitative and quantitative procedures.
/3-L a c ta m  Q u a l i ta t i v e  P r o c e d u r e s

1. D elv o te s t S y s te m s .— T w o system s, the  
m ultitest and the am pule test, w ere studied  col- 
laboratively. Both procedures are based on  the 
sam e principle, nam ely, the test organism , Ba
cillus stearothermophilus var. calidolactus, produces 
acid w h ich  changes the indicator from purple to 
yellow . In the presence of inhibitors, the purple 
remains.

a. A m pu le Procedure.— This procedure uses 
am pules seeded w ith  the organism  in solid  m e
dium , nutrient tablets, and a syringe and tips for 
d isp en sin g  the m ilk. Sam ples are com pared  
against pen icillinase-treated  sam ples. Incuba
tion tim e is 2 V2 h. The study appeared to have  
the capability of d etecting b etw een  0.005 and

This report of the General Referee was presented at the 95th 
A nnual Meeting of the AO AC, Oct. 19-22,1981, at W ashington, DC.

The recommendations of the General Referee were approved 
by Committee G and were adopted by the Association. See the 
report of the  comm ittee for detailed recom m endations.

0.007 un it p en ic illin /m L  m ilk. The concentra
tion used in  the study did not span the entire  
range for all products, although the 0.007 u n it/ 
mL lev el appeared to be detected consistently . 
The General Referee concurs w ith  the A ssociate  
Referee that this procedure be adopted official 
first action. The General Referee recom m ends  
that a lev el o f 0.007 u n it/m L  be the low er lim it 
of detectability used, applicable to all products 
w ith  the exception o f chocolate products.

b. M u ltite s t Procedure.— This procedure uses 
plates conta in ing 96 cups each. Each cup con 
tains the assay organism  in  solid  m edium  con 
tain ing the brom ocresol purple indicator. N u 
trient tablets are added from similarly designated  
plates. The incubation period is 23/4 h. Sam ples 
of m ilk are com pared against pen icillinase-  
treated sam ples. The data ind icated  that 
0.004-0.007 unit p en ic illin /m L  m ilk w as the  
low er lim it o f detection  for d ifferent products. 
The Associate Referee recom m ended adoption  
as official first action. The General Referee 
concurs but recom m ends that the low er lim it o f  
detection  be 0.007 unit/m L ; this lev el can be 
detected  consistently  in a w id e variety o f prod
ucts.

W ith the exception  o f chocolate products, 
w here the color change is obscured, these 2 
m ethods shou ld  be adopted official first ac
tion.

2. D isc A ssa y  Procedure.— This procedure is 
designated as an alternative to the present official 
first action qualitative disc m ethod. The pro
cedure is based on  a pad-plate techn ique using
B. stearothermophilus as the assay organism  and is 
capable of determ ining the presence of 0.008 unit 
p e n ic illin / mL m ilk. The test requ res 3 -4  h for 
incubation at 55°C, or 2 -3  h  for incubation at 
64°C. Z ones greater than 14 mm indicate the 
presence o f an inhib itory substance; zo n es less 
than 14 mm are considered negative. Sam ples 
are confirm ed w ith  a p en icillin ase treatm ent. 
The Associate Referee recom m ended adoption  
as official first action. The General Referee 
concurs.

3. Charm Test. —The 15-m in assay system , 
com m ercially know n as the Charm Test, is based
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on the specific, irreversible affinity o f pen icillin  
and other /3-lactam antibiotics for select enzym e  
sites on the ce ll w a ll o f m icroorganism s. The 
assay m easures the quantity o f 14C-labeled p en 
icillin  added to m ilk and m easures the degree of 
b in d in g  to the sites. The degree o f b in d in g  is 
correlated to the am ount o f /3-lactam present in  
m ilk.

The results of the collaborative study indicated  
no sign ificant d ifferences b etw een  the propor
tion o f p ositive m ilk sam ples, m ilk conta in ing  
0.01 un it p en ic illin /m L , and n egative m ilk  
samples. U sing a control point w hich  is at least 
3 standard d eviations from the 0.01 u n it/m L  
m ean, 100% of the sam ples w ere detected  cor
rectly. U sin g  a control p o in t that w ou ld  be the 
low er lim it o f the 95% confid ence lim it, 95% of  
the sam ples w ere detected correctly. The A s
sociate Referee recom m ended that th is m ethod  
be adopted official first action. The General 
Referee concurs for the qualitative d etection  of 
p en ic illin  lev els  no low er than 0.01 u n it/m L .
|8-Lactam Quantitative Procedures

The study o f a quantitative estim ate o f /3-lac
tam residues in  raw m ilk used  B. stearotherm o- 
philus ATCC N o. 10149 as the test organism  and  
a disc or pad-plate system . Standards and u n 
k n ow n  m ilk sam ples w ere applied  to the discs 
w ith  90 pL p ipets, and plates w ere incubated at 
64 ±  2°C for 23/4 h.

The results indicated that 51% of the sam ples 
w ere quantifiable at 0.016 u n it/m L  concentra
tion, 69% at 0.017 unit/m L , 96% at 0.018 unit/m L , 
and essen tia lly  100% above 0.018 un it/m L . 
Concentrations o f 0.003 un it/m L  different from  
the reference concentration were distinguishable  
at the 95% con fid en ce lim its. The Associate 
R eferees recom m end acceptance as official first 
action.

The G eneral Referee concurs, w ith  a lev e l of 
0.016 un it p en icillin  activity as the low er lim it of 
quantitation. The reference lev el of 0.016 
u n it/m L  is relatively  in sen sitive , but the proce
dure fills  a n ich e and a n eed  for a rapid quanti
tative procedure.
Bacitracin

This year there were 3 collaborative studies on  
d eterm ination  o f bacitracin in  prem ixes and 
m ixed  feeds.

1. H PLC  Procedure fo r  Bacitracin in P re

m ixes.— The HPLC procedure studied is a n ew  
approach to a refractory problem . Bacitracin is 
com p osed  o f at least 3 bioactive com ponents. 
The procedure separates and m easures all 3 
com p onents. The m ethod recovered 96.3-  
115.8% of the M D bacitracin activity, w ith  an 
average valu e o f 101.0 ±  4.6%. Recoveries ob
tained  for Zn bacitracin ranged from  96.8 to
111.2%, w ith  an average valu e o f 103.1 ±  3.6%. 
T hese recoveries w ere obtained in  prem ixes 
ranging from  10 to 50 g /lb .

The A ssociate Referee recom m ends adoption  
as official first action. The G eneral Referee 
concurs, recogn izin g  the fact that the com bina
tion of collaborators and samples, nam ely 54, was 
s lig h tly  below  the recom m ended num ber o f 60. 
The overall consistency o f results is su ffic ien tly  
goo d  to offset th is m odest problem .

2. M icrobiological A ssa y  fo r  Bactracin in P re
m ixes.— The m icrobiological assay is a cylinder- 
plate system . Recoveries obtained from  MD  
bacitracin prem ixes ranged from  95 to 106.1%, 
w ith  an average recovery o f 101.2 ±  4.2%. Re
coveries obtained from  Zn bacitracin prem ixes 
ranged from 96.7 to 113.0%, w ith  an average re
covery o f 103.1 ±  4.8%. Recoveries w ere ob
tained  in  prem ixes ranging from  10 to 50 g  / 
ton.

The A ssociate Referee recom m ends adoption  
as officia l first action. The G eneral Referee 
concurs, and em ph asizes that equ ivalent results 
w ere obtained by both the HPLC and m icrobio
log ica l procedures on the sam e sam ples, that 
bacitracin prem ixes are biom ass products and do  
n ot have a know n concentration o f antibiotic 
and, hen ce, on ly  m ethod recoveries are pos
sible.

The results obtained from  2 d ifferent assay 
system s agree remarkably w ell. It is the opinion  
o f the G eneral R eferee that 2 reproducible sys
tem s are n ow  available for the assay of bacitracin 
activ ity  in  prem ix materials.

3. M icrobiological A ssay for Bacitracin in M ixed  
F eeds.— The m icrobiological assay procedure, 
collaboratively  studied , w as based on  the cy lin 
der-p late technique. The extraction /cleanup  
procedures w ere quite com plicated. The results 
reflected  poor recoveries and considerable vari
ation. The Associate R eferee recom m ends con 
tin u ed  study and that the procedure not be con
sidered for official action. The General Referee 
concurs.
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The Associate Referee on  A tom ic Absorption  
in  Color A nalysis, L. M oten, reports that in  his 
co n tin u in g  study o f m ethods for determ ination  
of trace elem ents in  color additives exem pt from  
certification he has d ev elop ed  a m ethod for d e
tection  o f lead in  iron oxide p igm ents, as low  as 
5 ppm.

The Associate Referee on H igh Pressure Liquid 
Chrom atography (HPLC), E. Cox, has subm itted  
a collaborative study on the HPLC determ ination  
of interm ediates and reaction by-products in  
FD&C Y ellow  N o. 5 and has recom m ended that 
the m ethod be adopted official first action. The 
A ssociate Referee has also subm itted a paper on  
a reverse phase HPLC m ethod for the determ i
nation o f interm ediates, reaction by-products, 
and subsidiary colors in  FD&C Y ellow  N o. 6 .

A lso under this topic tw o papers have been  
contributed by Calvey and Goldberg: A uto
m ated HPLC D eterm ination  o f Interm ediates/ 
Side Reaction Products in  FD&C Red N o. 3, and  
H igh  Perform ance Liquid Chrom atographic 
Determ ination of Subsidiary Colors in FD&C Red 
N o. 3.

The Associate Referee for Color in  Other 
Foods, N . Adam o, reports that he is w ork ing on

This report of the General Referee was presented at the 95th 
Annual Meeting of the AOAC, Oct. 10-22,1981, at W ashington, DC.

The recommendations of the General Referee were approved 
by Committee G and were adopted by the Association. See the 
report of the  comm ittee for detailed recom m endations.

a collaborative study in vo lv in g  colors in  specific  
categories o f foods in  an attem pt to m ake the  
study m ore statistically acceptable.

The Associate Referee for Colors in Candy and 
Beverages, M. Young, reports prelim inary suc
cess in the separation o f FD&C colors from  
comm ercial products, and plans further work to 
refine the m ethod and apply it to natural and  
EEC colors.

The A ssociate Referee for Inorganic Salts, W. 
Bram m ell, reports som e prom ising results on  
determ in ing iodide in  FD&C Red N o. 3 w ith  io 
d ide ion -selective electrodes and hopes to d e
ve lop  an im proved m ethod for this determ ina
tion.

The Associate Referee for Interm ediates, U n 
com bined, in  Other Certifiable Colors, P. Bul- 
hack, has asked to be relieved  o f this assignm ent 
because o f other AOAC duties.
Recommendations

(1) O n the basis o f routine use by the D iv i
sion of Color Technology for the past year, adopt 
as official final action the m ethod  for HPLC d e
term ination o f interm ediates and reaction b y
products in FD&C Red N o. 40 (34.B01-34.B06).

(2) A dopt as official first action the HPLC 
determ ination o f interm ediates and reaction  
by-products in  FD&C Y ellow  N o. 5.

(3) D iscon tin u e the topic Interm ediates, 
U n com bined , in  O ther Certifiable Colors.

(4) C ontinue study on  all other topics.

Report on Cosmetics
RONALD L. YATES
Food and Drug Administration, Division of Cosmetics Technology, Washington, DC 20204

Essential O ils and Fragrance M ateria ls, Com pos- 
tion .— Associate Referee Harris H. W isneski has 
com pleted  work on  the d evelop m en t o f an ana
lytical m ethod for the determ ination o f safrole

(l,2 -m e th y len ed io x y -4 -a lly lb e n ze n e ) in  fra
grances. The proposed procedure uses com 
b in ed  h ig h  pressure liquid  chrom atography/ 
fluorom etry as the respective separation and
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detection  techniques. Recoveries ranged from  
98 to 102% w ith  a m ean o f 100%. Standard d e
viation  w as ± 0 .8 %.

N o Associate Referee reports were received on  
the rem aining topics.
Recommendations

(1) Continue official first action status o f the 
m ethod for solu b le zirconium , 35.019-35.023,

and the m ethod for water and alcohol, 35.001- 
35.006.

(2) C ontinue study on  all other topics.

This report of the General Referee was p resented at the  95th 
A nnual M eeting of the AO AC, Oct. 19-22,1981, at W ashington, DC.

The recommendations of the General Referee were approved 
by Com mittee G and w ere accepted by the Association. See 
the report of the comm ittee for detailed  recom m endations.

Report on Drugs in Feeds
RODNEY J. NOEL
Office of Indiana State Chemist, Department of Biochemistry, Purdue University, 
West Lafayette, IN  47907

Am prolium .—Associate Referee Kathleen Eaves 
is stu d yin g  a h igh  perform ance liquid  chrom a
tographic procedure. A ru ggedness test is 
plann ed  for the near future w ith  a possib le co l
laborative study p lan n ed  for next sum m er.

A rprin ocid .— A ssociate Referee David W. Fink 
has reported on a collaborative study. Sixteen  
laboratories analyzed  pairs o f sam ples o f arpri
nocid  in the concentration range 10.1-16.2%. 
Each collaborator ran 16 sam ples, 8 on d ifferent 
days. Arprinocid is extracted w ith  CHC13, 
transferred in to  0.1N  HC1, and m easured at 258 
nm  after liqu id-liqu id  partitioning. M eans 
ranged from  96.9 to 101% of the true concentra
tion  and w ere not statistically d ifferent (P > 0 .1) 
from  the true values. System atic standard d e
v iation s of the 4 unit blocks (sb) w ere each 0.4% 
arprinocid, and analysis o f variance sh ow s that 
laboratory bias is not statistically sign ifican t (P 
<0.05). There is no statistically sign ificant d if
ference in  either accuracy (P <0.5) or precision  
(P <0.05) b etw een  days. R u ggedness test con 
firms that n on e o f the 7 procedural variations  
w h ich  w ere selected  for study has a sign ificant 
effect on the analyses. The Associate Referee 
recom m ends that the m ethod be adopted official 
first action.

C arbadox.— Associate Referee Mark A. Litch- 
man is co n tin u in g  work on a h igh  perform ance 
liquid  chrom atographic m ethod.

This report of the  General Referee was presented at the  95th 
Annual M eeting of the AOAC, Oct. 19-22,1981, at W ashington, 
DC.The recommendations of the General Referee were approved 
by Committee G and were adopted by the Association. See the 
report of the  com m ittee for detailed  recom m endations.

Section num bers refer to Official Methods of Analysis (1980) 
13th Ed.

D im etridazole.—Associate Referee Larry Frahm 
recom m ends that m ethod 42.063 remain official 
first action.

Ethopabate.— Associate Referee Kathleen Eaves 
has d ev elop ed  a h ig h  perform ance liquid  chro
m atographic m ethod and plans a possib le co l
laborative study next sum m er.

F urazolidone and N itro fu ra zo n e .— A ssociate  
Referee Robert L. Sm allidge plans a collaborative 
study th is fall for furazolidone, usin g  h ig h  per
form ance liquid  chrom atography.

N ifursol.— Associate Referee G lenn M. George 
recom m ends that m ethod 42.098 remain official 
first action.

P yran tel T artra te .— Associate Referee James 
Braswell is con tin u in g  to d ev elop  a h ig h  per
form ance liquid  chrom atographic m ethod.

R oxarson e .— A ssociate R eferee G len n  M. 
G eorge has reported on  a m ethod sp ecify in g  
atom ic absorption spectroscopy w ith  a graphite  
furnace. Work on a h ig h  perform ance liquid  
chrom atographic m ethod is also progressing.

Sulfa Drug Residues in Anim al Feeds.— Associate 
Referee Robert K. M unns is preparing a collab
orative study for a rapid m ethod o f determ ining  
su lfam ethazin e residues in  feeds.

N o  other reports w ere received.
Recommendations

(1) Adopt the arprinocid m ethod official first 
action.

(2) C ontinue study on arsanilic acid and ap
point a n ew  Associate Referee.

(3) C ontinue official first action status of 
42.063, l,2-d im ethyl-5-n itroim idazole.

(4) C ontinue official first action status of 
42.098, nifursol.

(5) C ontinue study on all other topics.
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AOAC no longer has Associate Referees in the 
fo llo w in g  areas: LD50 Test; Aspiration Test;
Rabbit Eye Irritation Test; Skin Irritation Test; 
Skin  S en sitization  Test. The situation is reflec
tive of the difficu lty in d evelop in g  collaborative 
stu d ies in v o lv in g  w h ole-an im al studies. A 
sim ilar situation also exists in tests in v o lv in g  in  
vitro system s. A major cause appears to be the  
lack o f funds to support such studies. W here 
regulatory agencies have decided to fund studies 
to validate techniques, e.g., tests in  behavioral 
tox ico logy , such studies are b ein g  carried out 
w ith ou t the in v o lvem en t of AOAC. This raises 
the q uestion  o f the role o f AO AC in  d ev elop in g  
collaborative toxicity studies, w h ich  w as d is
cussed at a roundtable d iscussion  at the 94th 
annual m eetin g  o f AOAC. A previously u n 
p u blished  report d ev elop ed  by representatives 
at the m eetin g  is incorporated into this report. 
The recom m endations to AOAC inclu de (1) d e
v e lo p m en t o f quality assurance o f ex isting  
m ethods, rather than standardization o f m eth
ods, and (2 ) developm ent of a consensus body to 
discuss quality assurance rather than develop  
refereesh ip s for toxicity tests. These recom 
m endations represent a major departure from the 
norm al AOAC procedures and n eed  to be g iv en  
seriou s consideration by the com m ittees con
cerned w ith  m ethod develop m en t.

Cell Culture Enzyme Induction Bioassay System.— (June Bradlaw). Results have been  
subm itted o f a pre-collaborative study carried out 
by Thom as W. Saw yer (Departm ent o f C hem is
try, U n iversity  o f G uelph, G uelph, Ontario, 
Canada), as part o f the requirem ents for a Ph.D  
th esis on the b iological activity o f PCB con ge
ners. Results sh ow ed  that the ce ll culture en 
zym e induction  m ethod can be fo llow ed  from  
the w ritten  procedure, and provides a precision  
and sen sitiv ity  sim ilar to previously  reported  
fin d in gs (Bradlaw, J. A., & C asterline, J. L., Jr. 
(1979) } .  Assoc. Off .  A nal. Chem. 62 ,904-916). Mo 
addition al collaborative studies are p lann ed  at 
th is tim e.

In V itro  M utagen ic A ssay using L 5 1 7 8 Y /T K  + / -  
M o u se  L ym phom a C ells. —  (K enneth  Palm er). 
In itiation  o f a collaborative study has been d is
cussed  w ith  investigators that are actively per
form ing the L5178Y/TK+/-assay. There is little 
in terest because o f the cost. If AOAC is able to

obtain  funds to support a collaborative study, 
th en  it is lik ely  that other laboratories w ill par
ticipate.

NTP (N ational T oxicology Program) sp on 
sored a study to validate the L5178Y/TK+ /-assay  
(not in v o lv in g  AOAC). H ow ever, there is con 
cern about the usefu lness of the study, primarily 
because o f the criteria used to accept data from  
the 2  laboratories in  the study.

A m es T est.— (Virginia D unkel). Four labora
tories participated in  a collaborative study to 
evaluate the reproducibility of the Am es Salm o
nella  plate incorporation assay; 50 d ifferent 
chem icals have been tested. Prelim inary ev a l
uation o f the data indicates good agreem ent 
am on g laboratories.
Role of AOAC in Developing Collaborative Studies

The need  for evaluation of biochem ical effects 
and pathophysiology of chem icals and naturally 
occurring com pounds has resulted in the rapid 
grow th  o f toxicological testing. If toxicological 
evaluation is to be done in a scientifically rational 
and cost-effective m anner, the reliability  o f the  
test m ethods as w e ll as the m anner in w h ich  the 
tests are used  sh ou ld  be carefully d efined . A  
prelim inary d iscussion  o f those matters took 
place at a roundtable discussion during the 94th 
annual m eeting o f AOAC.

The fo llo w in g  representatives o f major toxi
cological professional societies, and other groups 
in vo lved  in  toxicity studies, participated in  the  
discussion: V. M orgenroth, Interagency R egu
latory Liaison Group; J. D ean, N ational T oxicol
ogy  Program; W. H ayes, Am erican Society o f  
Pharm acology and Experim ental Therapeutics;
E. Pfitzer, Society o f Toxicology; B. Butterworth, 
Chem ical Industry Institute o f T oxicology; S. I. 
Shibko, T. Balaaz, and J. O'Rangers, AOAC.

It w as th e consensu s o f all participants that 
better standardization of existing test procedures 
is n eed ed  and efforts in this direction w ou ld  be 
helpful. But specific standardization procedures 
m ust be im p lem en ted  extrem ely carefully, w ith  
fu ll and open com m unication b etw een  all in 
terested parties, and w ith  the scientific com 
m on ly  having the opportunity to evaluate and  
com m ent on standard proposals. N ot only must 
the standardization process be flexible but it must
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be international in scope. Because toxicology is 
a relatively n ew  and rapidly m ovin g d iscip line, 
there is som e concern that standardization could  
have an inhib itory effect on creative research. 
T his is a very critical point, since inh ib ition  of 
research w ould  have far more serious long-range 
con seq u en ces w ou ld  lack of standardization. 
Initial efforts shou ld  be directed at quality as
surance o f ex isting  procedures being used for 
safety evaluation . This clearly recogn izes that 
research investigation s m ust be free of a priori 
m eth od ologica l constraints if good  science is to 
be achieved .
Recommendations

(1) AOAC, w ith  com petent scientific advice, 
sh ou ld  d ev elo p  a list of quality assurance con 

cerns relative to toxicological testin g and then  
in v ite  articles for publication in the Journal.

(2) AOAC should  provide a forum  for dis
cussion  o f toxicological quality assurance mat
ters.

(3) At this tim e AOAC sh ou ld  not develop  
toxicological refereeships, but should encourage 
or participate in a consensus body to discuss 
quality assurance problem s.

This report of the General Referee was presented at the 95th 
A nnual M eeting of the AOAC, Oct. 19-22, at W ashington, 
DC.

The recommendations of the General Referee were approved 
bv Com m ittee G and w ere accepted by the Association. See 
the report of the committee for detailed recommendations, this 
issue.
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T R A N S A C T IO N S  O F  T H E  A S S O C I A T I O N  OF  
O F F IC IA L  A N A L Y T IC A L  C H E M IS T S

The n inety-fifth  annual m eeting of the A ssociation of O fficial A nalytical Chem ists w as held  
at the Marriott M otor H otel, T w in Bridges, W ashington, DC, on O ctober 19, 20, 21, and 22, 1981. 
The fo llow in g  reports, a lon g w ith  the actions of the A ssociation, w ere g iven  at the business 
m eeting held  Thursday, October 22, 1981, H elen  L. R eynolds presid ing.

Report of the Official Methods Board
ELMER GEORGE, JR, Chairman
N Y  State Department of Agriculture and Markets, Food Laboratory, Albany, N Y  12235
O ther m em bers: R. L. B urnelle, K. H elrich , J. C. K issinger, H. P. M oore, A Rom ano, Jr,
H. M. W ehr, D. N. W illett

The 95th A nnual M eeting of the AOAC marks the first m eeting of the O fficial M ethods Board 
since its creation in 1980. Richard L. Burnelle and A n thony Rom ano did  not attend. Evelyn  
Sarnoff represented A n thony Romano.

N om in ation s w ere received for the best Associate Referee Report of the vear: Vernon J. 
M ein en , C om m ittee A; W alter H olak, Com m ittee B; N rish in ha P. Sen, C om m ittee C; Peter S.
Vora, Com m ittee D; Raym ond J. Gajan, Com m ittee E; Russell G. D ent, C om m ittee F; and David  
W. Fink, Com m ittee G. Raym ond J. Gajan was chosen  as the w inner. The award was g iven  by 
President H elen  L. R eynolds at the General Session, October 19, 1981.

The association received 40 reports o f collaborative studies conducted during the year and 
gave interim  first action status to 9 reports. T hirty-two collaborative study reports were 
subm itted last year. An average of 48 reports/year has been considered  for the last decade.

Proposed Board functions occupied a major portion o f the first com m ittee agenda. M em bers 
w ere requested to g iv e  consideration to the proposals and make further suggestion s during the 
next tw o m onths, w ith  final recom m endations subm itted to the Board o f Directors by January 
1982.

The O fficial M ethods Board review ed  a recom m endation from K enneth W. Boyer for 
standard izing the procedure for calculating percent recovery of analytes. The recom m endation  
w as am ended and circulated for com m ents am ong attendees at the com bined m eeting o f the 
O fficial M ethods Board, Com m ittees A-G, and General Referees. N o  further changes w ere made 
in  the am ended copy. It is recom m ended that the Board o f Directors approve the am ended  
procedure and publish  it in The Referee.

The O fficial M ethods Board also concurs w ith  the in tent o f the recom m endations of the Ad 
H oc N itrogen-to-Protein  C onversion Factor Com m ittee. Com m ittees A, C, and D, w h ich  w ill be 
affected  by the proposed action, presented  their recom m endations to the A ssociation for 
adoption.

C om m ittees F and G w ere requested to prepare recom m endations to the A ssociation on  
standardization of m icrobiological m edia ingred ien ts and the need  for establishm ent o f generic  
equ ivalen ts o f proprietary nam es o f such ingredients.

The Chairman sent the custom ary letters to all Associate and General Referees in January and  
June ou tlin in g  responsib ilities and provid ing a sched u le for subm itting reports.

A ccepted.
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Report of Committee A on Recommendations for Official Methods
H O W A R D  P. M O O R E  (S ta te  D e p a r tm e n t  o f  A g r ic u ltu r e , F e e d  a n d  F e r t iliz e r  S e c tio n ,  
R e y n o ld s b u r g , O H  4 3 0 6 8 ), C h a irm a n ;  A L A N  R. H A N K S  (T exas A  & M  U n iv e r s ity ,  
A g r ic u ltu r a l A n a ly t ic a l S e r v ic e s , C o l le g e  S ta t io n , TX 7 78 4 3); G U N T E R  ZW EIG  
(U n iv e r s ity  o f  C a lifo r n ia  at B e r k e le y , S c h o o l o f  P u b lic  H e a lth , B e r k e le y , C A  94720);  
R IC H A R D  H . CO LLIER (P u rd u e  U n iv e r s ity ,  D e p a r tm e n t  o f  B io c h e m is tr y , W est  
L a fa y e tte , IN  4 7 9 0 7 ), S e c r e ta r y ;  a n d  E D W IN  M . G LO CK ER (1 4 6 9 7  R o x b u ry  R d, G le n e lg ,  
M D  2 1 7 3 7 ), S ta tis t ic a l  C o n s u lta n t

The Committee wishes to emphasize the importance of inclusion of samples representative of large lots of 
material in collaborative studies. W hen analytes and sample matrix are sufficiently stable, the use of such 
samples in these studies will enable the materials to be used as Reference Materials or possibly Certified 
Reference Materials. We recommend that, w hen planning collaborative studies, Associate Referees in all 
areas of AOAC contact Robert Alvarez, General Referee on Reference Materials and Standard Solutions, to 
determ ine w hether a Reference Material is available or w hether a material which could serve as the basis for 
a new Reference Material may be included in the collaborative study.

A num ber of Associate Referees are needed to fill vacancies and establish new topics. Of particular 
significance is the vacancy in Crude Fat in Pet Foods. A num ber of problems continue in this area. Persons 
interested in serving in this capacity are urged to contact the General Referee for Feeds, Clyde Jones, 
Colorado Department of Agriculture.

Committee A concurs with the recommendation of the Nitrogen-to-Protein Conversion Factor Committee.
Committee A concurs w ith the recommendation that a uniform procedure for the determ ination of analyte 

recovery be adopted. Committee A further suggests that the language of such a procedure should provide 
that the concentration of added analyte should be at least equal to the concentration of analyte in the 
unfortified sample and should be in the range of concentration expected in samples to be analyzed.

FEEDS
(1) A m ino A cid  A n a lysis  in M ixed  Feeds: A p

p oin t A ssociate Referee and contin u e  
study.

*(2) Fat, C rude, in P et Foods: (a) Editorially  
m odify  the subtitle o f the m ethods for 
crude fat or ether extract (7.055-7.060) to 
d elete the w ord “entirely" in  its tw o oc
curences. The m od ified  subtitle reads as 
follow s: U se m ethod 7.056 or 7.057 for 
m ixed feeds other than (1 ) baked an d /o r  
expanded , (2 ) dried m ilk  products, or (3) 
contg urea, (b) A p point A ssociate Ref
eree and contin u e study.

*■ (3) Fiber, Crude: (a) A dopt as official first
action the substitution  o f ceram ic fiber for 
asbestos fiber, as described by the A sso
ciate R eferee (J. Assoc. O ff. A nal. Chern.
65, 265-269 (1982)).

(4) Fiber, C rude, in M ilk  Replacers: C ontinue  
study. *

* An asterisk before a recommendation indicates that official 
action on that recom m endation resulted  in  its appearance in 
"C hanges in  M ethods."The recom m endations subm itted  by Com m ittee A were 
adopted  by the  Association. Section num bers refer to O fficial 
M ethods o f Analysis (1980) 13th Ed., and "Changes in Methods," 
/. Assoc. Off .  A nal. Client. (1980) 63, 374-423; (1981) 64, 501- 
540.

(5) Infrared R eflectance Techniques in M ixed  
Feeds: A p point A ssociate Referee and  
con tin u e study.

(6 ) M inerals: C ontin ue study.
(7) N o n -N u tritive  Residues: C ontinue study.
(8 ) Protein , Crude: C ontinue study.
(9) Sampling: C ontinue study.

(10) W ater (K arl Fischer M eth od): C ontin ue  
study.

FERTILIZERS
(1) Biuret in Urea and M ixed  Fertilizers: C on

tinue study.
*(2) Boron: (a) A dopt as official first action  

the azom eth in e H  colorim etric m ethod  
as proposed by the A ssociate R eferee (/. 
Assoc. O ff. A nal. Chem. 65, 234-237  
(1982)). (b) C ontinue study.

(3) Calcium and M agnesium : C ontin ue study.
(4) Copper: C ontinue study.
(5) Elem ental A n a lysis  o f Liming M ateria ls:  

C ontinue study.
(6 ) Free and Total W ater: C ontinue study.
(7) Iron: C ontinue study.
(8 ) M olybdenum : A p point A ssociate Referee 

and contin u e study.
(9) N itrogen: (a) C ontinue official first ac

tion  status of the fo llo w in g  m ethods:
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w ater-insoluble n itrogen , M ethod II 
(2.073-2.074); m odified  com p rehensive  
nitrogen (2.061-2.062). (b) C ontinue  
study.

(10) Phosphorus: C ontinue study.
(11) Potash: C ontinue study.
(12) Sam pling and Preparation o f Sample: C on

tinue study.
(13) Slow -R elease M ixed  Fertilizers: C ontinue  

study.
(14) Sodium: C ontinue study.
(15) Soil and Plant A m endm ent Ingredients: 

C ontinue study.
(16) Sulfur: (a) C ontinue official first action  

status o f the fo llo w in g  m ethod: sulfur  
(2.A01). (b) C ontinue study.

(17) W ater-Soluble M eth y len e  Ureas: C ontinue  
study.

(18) Zinc: Initiate study.

HAZARDOUS SUBSTANCES
(1) A m m onia as a Product Ingredient: C on

tinue study.
(2) Benzene in Consum er Products: C ontinue  

study.
(3) Carbolic A cid  (Phenolic) Compounds: C on

tinue study.
(4) C hlorinated Hydrocarbons: C ontinue  

study.
(5) D ieth ylen e G lycol and E thylene Glycol: 

C ontinue study.
(6 ) Flammable Substances in P ressurized Con

tainers: C ontinue study.
(7) Flash Point o f Solids and Semisolids: C on

tinue study.
(8 ) Formaldehyde: C ontinue study.
(9) H azardous C om ponents in Resin System s: 

C ontinue study.
(10) Pentachlorophenol in Toy Paints: C on

tinue study.
(11) Petroleum  D istilla tes in M ixtures: C on

tinue study.
(12) Selenium: C ontinue study.
(13) Toxic M eta ls  in Paints: C ontinue study.
(14) Turpentine: C ontinue study.
(15) V iscosity o f Liquids: C ontinue study.
(16) O th er Topics: (a) C ontinue official first 

action status o f the m ethod for vola tile  
dénaturants in a lcoholic products 
(5.012-5.013). (b) C ontinue study.

PESTICIDE FORMULATIONS: 
CARBAMATE INSECTICIDES AND 

SUBSTITUTED UREA INSECTICIDES
(1) Aldicarb: C ontinue study.

(2) Carbaryl: C ontinue study.
(3) Carbofuran and Carbosulfan: C ontinue  

study.
(4) 2 ,2 -D im cth yl-l,3 -ben zod ioxoT 4-yI M eth y l-  

carbam ate (Bendiocarb): C ontinue study.
(5) 4 -M e th y lth io -3 ,5 -x y ly l M cth yk a rb a m a te  

(M ethiocarb): C ontinue study.
(6 ) o-Isopropoxyphenyl M eth ylcarbam atc (Pro- 

poxur): C ontinue study.
(7) M eth om yl: C ontinue study.
(8 ) O xam yl: C ontinue study.

*(9) Pirimicarb: (a) A dopt as official first ac
tion  the interim  official first action gas- 
liquid  chrom atographic m ethod (/. Assoc. 
O ff. A nal. Client. 64, 1315-1318 (1981)).
(b) C ontinue study.

PESTICIDE FORMULATIONS:
FUNGICIDES AND DISINFECTANTS

(1) Benotnyl: C ontinue study.
*(2) Captan: (a) Adopt as official final action  

the official first action gas-liquid chro
m atographic (6.215-6.219) and the h igh  
perform ance liquid chrom atographic 
m ethods (6.A 09-6.A 14). (b) C ontinue  
study.

(3) Carboxin: C ontinue study.
(4) Chlorothalonil: C ontinue study.

*(5) Copper N aphtlienate: (a) Adopt as official 
final action the official first action titri- 
m etric and electrolytic m ethods (6.065- 
6.066). (b) C ontinue study.

(6 ) Dinocap: C ontinue study.
(7) Dithiocarbam ate Fungicides: C ontinue  

study.
(8 ) Folpet: C ontinue study.
(9) O xycarboxin: C ontinue study.

*(10) Pentachloronitrobenzene: (a) A dopt as o f
ficial first action the gas-liquid chrom a
tographic m ethod described by the A sso
ciate Referee (/. Assoc. O ff. A nal. Chem.
65, 110-114 (1982)). (b) C ontin ue study.

(11) o-Phenylphenol: C ontinue study.
*(12) Triphenyltin: (a) Adopt as official final 

action the official first action poten tio- 
m etric titration m ethod (6.436-6.439).

PESTICIDE FORMULATIONS: GENERAL 
METHODS

(1) A tom ic Absorption Spectroscopy: C ontinue  
study.

(2) C ontam inants in Pesticide Formulations: 
C ontinue study.

(3) Dioxins (2 ,3 ,7 ,8-T ctrach loro-p-d iben zo-p- 
dioxin in 2 ,4 ,5 -T ):  C ontinue study.



C O M M IT T E E  A : J. ASSO C . O FF. A N A L . C H E M . (V O L . 65, N O . 2, 1982) 3 6 7

(4) N itrosam ines: C ontin ue study.
(5) Pesticides in Spray Tank Dispersions: C on

tinue study.
(6 ) Physical Properties o f  Pesticides: C ontinue  

study.
(7) Sampling: C ontin ue study.

*(8 ) Sam pling of P ressurized Cans (A erosols):
(a) D elete the official first action m ethod  
for sam pling o f pressurized cans (6 .0 0 2 ).
(b) C ontinue study.

(9) V ola tility  o f H orm on e-T ype Herbicides: 
C ontinue study.

(10) W ater-Soluble C opper in W ater-Insoluble
Copper Fungicides: C ontinue official first 
action status o f the CIPAC-AOAC atom ic 
absorption and bathocuproine m ethods 
for w ater-soluble copper in w ater-inso l
uble copper fu n gic id es (6.B01-6.B08).

PESTICIDE FORMULATIONS: 
HALOGENATED INSECTICIDES

(1) Benzene H exachloride and Lindane: (a)
C ontin ue official first action status o f the 
b en zen e hexachloride radioactive tracer 
m ethod (6.202). (b) C ontinue study.

*(2) Chlordane: (a) Declare as surplus the fo l
low in g  m ethods: AG chlordane  
(6.232-6.235), AG chlordane in granular 
form ulations— infrared m ethod (6.236- 
6.240), heptachlor in AG chlordane — 
GLC m ethod (6.241-6.244), and co lori
m etric m ethod for chlordane (6.223- 
6.227). (b) C ontin ue study.

(3) Chlordecone: D iscontin ue topic.
(4) Chlordim cform : C ontinue study.
(5) Dicofcl ( l,l-B is(ch loroph cn yl)-2 ,2 ,2 -trich lo - 

roethanol): (a) C ontinue official first ac
tion status of the hydrolyzable chloride  
m ethod (6.283-6.288), (b) C ontinue  
study.

(6 ) Endosulfan: C ontinue study.
(7) Fenvalerate: C ontinue study.

*(8 ) H eptachlor: (a) Declare as surplus the 
gas-liquid chrom atographic m ethod for 
heptachlor in AG chlordane (6.241- 
6.244). (b) C ontin ue study.

(9) M ethoxychlor: C ontin ue study.
(10) Pcrthane: C ontinue study.

*(11) Tetradifon: (a) Adopt as official final ac
tion the official first action CIPAC- 
AOAC gas-liquid chrom atographic 
m ethod (6.B09-6.B14). (b) C ontinue  
study.

(12) Toxaphcnc: C ontinue study.
(13) Trichlorfon (D ylox): C ontinue study.

PESTICIDE FORMULATIONS: 
HERBICIDES I

(1) C hlorophcnoxy Herbicides: (a) C ontinue  
official first action status of the fo l
lo w in g  h igh  perform ance liquid  chro
m atographic m ethods: 2-m ethyl-4-ch lo- 
rophenoxyacetic acid (6.A 18-6.A 22);
2,4,5-trichlorophenoxyacetic acid 
(6.A23-6.A26); 2,4-dichlorophenoxyacet- 
ic acid esters and am ine salts (6.275- 
6.279). (b) C ontinue study.

(2) Dicamba: C ontinue study.
(3) Diphacinone: C ontinue study.
(4) Pentachlorophcnol: C ontin ue study.
(5) Picloram: C ontin ue study.
(6 ) Plant G row th  Regulators: C ontin ue study.
(7) 2,3 ,6-T richlorobenzoic Acid: C ontinue  

study.
PESTICIDE FORMULATIONS: 

HERBICIDES II
(1) Alanap: C ontinue study.
(2) Barbali: C ontinue study.
(3) Bensulide (S - (0 ,0 -D iis o p r o p y l)  P hosplw ro-  

dith ioate Ester of N -(2 -M c rca p to e th y l Ben- 
zen esu lfon am ide): C ontinue study.

(4) B enzoylprop-cthyl: C ontin ue study.
(5) Bromacil and Lenacil: C ontin ue study.
(6 ) Chloroxuron: C ontinue study.
(7) D im eth yl Tetrachloroterephthalate: C on

tinue study.
(8 ) D initram ine: D iscontin ue topic.
(9) Dinoseb: C ontinue study.

(10) Diuron: C ontinue study.
(11) S-E thyl D ipropylth iocarbam ate: C ontinue  

study.
(12) Fluchloralin: C ontinue study.
(13) Fluometuron: C ontinue study.
(14) Linuron: C ontinue study.

*(15) M cthazolc: (a) A dopt as official first ac
tion the interim  official first action in 
frared m ethod for m ethazole (/. Assoc. 
O ff. A n al. Chem. 64, 1185-1186 (1981)). 
C ontinue study.

(16) M onuron: C ontinue study.
(17) O ryza lin  (3 ,5 -D in itro -N ,N -(d ip ro p y l)su lfa -  

nilam ide): C ontin ue study.
(18) Paraquat: C ontinue study.
(19) Penoxalin: C ontinue study.
(20) Procuratili: C ontinue study.
(21) Siduron: C ontinue study.
(22) Thiocarbam ate Herbicides: (a) C ontinue  

official first action status o f the gas-liq
uid chrom atographic m ethod for th io 
carbamate herbicides (6.426-6.430). (b) 
C ontinue study.



3 6 8 C O M M IT T E E  A : ). ASSO C . O FF. A N A L . C H F .M . (V O L . 65, N O . 2, 1982'

(23) Trifluralin and N -B u ty T N -c th y I -a ,a ,a - tr i-  
fluoro -2 ,6 -d in itro -p -to lu id in e (Benefin®):
(a) C ontinue official first action status of 
the m ethod for trifluralin (6.314). (b) 
C ontinue study.
PESTICIDE FORMULATIONS: 

HERBICIDES III
(1) A lachlor and Propachlor: C ontinue study.
(2) A m itrol: C ontinue study.
(3) A trazine: Include under Triazine H erbi

cides.
(4) Bentazone: C ontinue study.
(5) Bromoxynil: C ontinue study.
(6 ) C acodylic A cid: C ontinue study.
(7) C yanazinc (Blade.r®): C ontinue study.
(8 ) D alapon: C ontinue study.
(9) Dichiobcnii: C ontinue study.

(10) Disodium  M eth an e Arsenate: C ontinue  
study.

(11) G lyphosate: C ontinue study.
(12) M etalochlor: C ontinue study.
(13) M etribuzin  (4 -A m in o -6 -(l ,1 -d im e th y l-  

ethyl)-3-(m ethylth io)-l-2,4-triazin-5(4H )one): 
C ontinue study.

(14) M onosodium  M eth an e Arsenate: C ontinue  
study.

(15) Propanil (3 ',4'-D ichloropropionanilide): 
C ontinue study.

(16) Terbuthylazine: (a) C ontinue official first 
action status of the gas-liquid chrom ato
graphic m ethod (6.B20-6.B27). (b) Con
tinue study.

(17) Triazine Herbicides: C ontinue study.
PESTICIDE FORMULATIONS: 

INORGANIC PESTICIDES
(1) Alum inum  Phosphide: C ontin ue study.
(2) Sodium Chlorate: C ontinue study.

PESTICIDE FORMULATIONS:
ORGANOTHIOPHOSPHORUS

PESTICIDES
(1) A cephate (Orthene®): C ontinue study.
(2) A zin ph osm eth yl ( 0 ,0 - D im e th y l  S -[(4 -O xo-  

1 ,2 ,3 -b cn zo tr ia z in -3 (4 H )-y l)  m cthyl]ph os- 
phorodithioate): C ontinue study.

*(3) Chlorpyriphos: (a) A dopt as official final 
action the official first action m ethod  
(6.B15-6.B19), (b) C ontinue study.

(4) Coumaphos: C ontinue study.
(5) Dcmeton: C ontinue study.
(6 ) D em eton -S -M eth yl: C ontinue study.
(7) D iazinon (O ,O -D ie th y l 0 -(2 -I so p r o p y l-6 -  

m eth y l-4 -p yrim id in y l) P lw sphorodithioate): 
(a) C ontinue official first action status of

the gas-liquid chrom atographic m ethod  
for d iazin on  (6.331). (b) C ontinue  
study.

(8 ) D im ethoatc: C ontinue study.
(9) Dioxathion: C ontinue study.

(10) Disulfoton: C ontinue study.
*(11) Encapsulated O rganophosplw rus Pesticides: 

(a) A dopt as official final action the o ff i
cial first action gas-liquid chrom ato
graphic m ethod for encapsulated ethyl 
and m ethyl parathion (6.409-6.414, as 
m odified , /. Assoc. O ff. A nal. Chcm. 63,
380 (1980)). (b) Adopt as official first ac
tion the gas-liquid chrom atographic 
m ethod for d iazin on  described by the 
Associate Referee (/. Assoc. O ff. Anal. 
Chem. 65, 115-118 (1982)). (c) C ontinue  
study.

(12) EPN: C ontinue study.
(13) Ethion: C ontinue study.
(14) Ethoprop: C ontinue study.
(15) O -E th yl 0 - (4 -M c th y lth io )  Phetn/I S -P ropyl 

Phosphorothioate (Bolstar®): C ontinue  
study.

(16) Fensulfothion: C ontinue study.
(17) Fenthion: C ontinue study.
(18) Fonophos: C ontinue study
(19) M alathion: C ontinue study.
(20) M ethida th ion  (Supracide®): C ontinue  

study.
(21) Parathion and M e th y l Parathion: (a) C on

tinue official first action status of the  
volum etric (6.388-6.394), colorim etric 
(6.395-6.399), gas-liquid chrom atograph
ic (6.379-6.383), and the h igh  perfor
m ance liquid  chrom atographic (6.384- 
6.387) m ethods for parathion, and the 
gas-liquid chrom atographic (6.400- 
6.404) and the h igh  perform ance liquid  
chrom atographic (6.405-6.408) m ethods  
for m ethyl parathion. (b) C ontinue  
study.

(22) Phorate: C ontinue study.
*(23) Temephos: (a) A dopt as official first ac

tion the h igh  perform ance liquid  chro
m atographic m ethod (CIPAC p rov ision 
al m ethod), (b) C ontinue study.

PESTICIDE FORMULATIONS: OTHER 
INSECTICIDES, SYNERGISTS, AND 

INSECT REPELLANTS
(1) A llethrin: (a) C ontinue official first ac

tion status o f the gas-liquid chrom ato
graphic m ethod for technical allethrin  
(6.149-6.154). (b) C ontinue study.
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(2 ) 2 ,3 ,4 ,5 -B is(2-bu tylene)tetrah ydro-2-fu rfu ra l 
(M G K  R epellim i 1 Î®): C ontin ue study.

(3) D ipropyl Isocinclwm eronate (M G K  R epel
lim i 326®): C ontinue study.

(4) Fumigants: (a) C ontin ue official first ac
tion  status o f the gas-liquid chrom ato
graphic m ethod for fum igant m ixtures 
(6.143-6.148). (b) Initiate a study for 
sulfuryl fluoride under this topic, (c) 
C ontin ue study.

(5) N icotine: C ontinue study.
(6 ) N -O c ty l  Bicycloheptenedicarboxim ide (M G K  

264®): D iscon tin u e topic.
(7) Perm eihrin: C ontinue study.

*(8 ) P iperonyl Butoxidc and Pyrethrins: (a) 
A dopt as official first action the gas-liq
uid chrom atographic m ethod described  
by the Associate Referee, (b) C ontinue  
study.

(9) Resmethrin: C ontin ue study.
(10) R oteitene and O th er Rotenoids: (a) C on

tinue official first action status o f the in 
frared m ethod for rotenone (6.163- 
6.164) (b) C ontinue study.

(11) O th er Topics: C ontin ue official first ac
tion  status o f the UV m ethod for su lfox
ide (6.419).

PESTICIDE FORMULATIONS: OTHER
ORGANOPHOSPHATE INSECTICIDES
(1) C rotoxyphos: C ontinue study.
(2) C rufom ate: C ontin ue study.
(3) D ichlorvos (2 ,2 -D ich lorovin yl D im eth yl 

Phosphate): (a) C ontinue official first ac
tion status o f the infrared m ethods  
6.324-6.327 and 6.328-6.330. (b) C on
tinue study.

(4) M evinphos: C ontinue study.
(5) M onocrotophos (D im eth y l Phosphate o f3 -  

H y d ro x y -N -M e th y l-c is -C ro to n a m id e ):  
C ontinue study.

(6 ) N aled: C ontin ue study.
(7) Tetrachlorvinphos: C ontinue study.

PESTICIDE FORMULATIONS:
RODENTICIDES AND MISCELLANEOUS 

PESTICIDES
(1) Brodifc.coum (Talon®): C ontin ue study.
(2) Chlorophacinone: C ontinue study.
(3) Diphacinone: C ontin ue study.
(4) a-N aph th ylth iou rea: (a) C ontinue official 

first action status o f the surplus m ethod  
(6.139). (b) C ontinue study.

(5) N -3 -P y rid y l-N '-p -n itro p h en y l Urea  
( Vacor®): C ontinue study.

(6 ) Rodenticides: D iscontin ue topic.
(7) Strychnine: C ontinue study.
(8 ) W arfarin: C ontinue study.

PLANTS
(1) A shing M ethods: C ontinue study.
(2) A tom ic Absorption M ethods: (a) C ontinue  

official first action status o f the atom ic 
absorption m ethod for calcium , copper, 
iron, m agnesium , m anganese, potassi
um, and zinc (3.006-3.009). (b) C on
tinue study.

(3) Boron: C ontinue study.
(4) Chromium: C ontinue study.
(5) Copper and Cobalt: C ontinue study.
(6 ) Emission Spectroscopy: C ontinue study.
(7) Fluoride: (a) C ontinue official first ac

tion status of the potentiom etric m ethod  
(3.077-3.082) and the sem i-autom ated  
m ethod (3.083-3.095) for fluoride, (b) 
C ontinue study.

(8 ) N itrogen , N on-Protein: A p point A sso
ciate Referee and contin ue study.

(9) Selenium: C ontinue study.
(10) Starch: C ontinue study.
(11) Sulfur: A p point A ssociate Referee and 

in itiate topic.
(12) Zinc: C ontinue study.

REFERENCE MATERIALS AND 
STANDARD SOLUTIONS

Stability  o f Organophosphorus P esticide Standards: 
C ontinue study.

TOBACCO
(1) D ifferentiation of Cigar and C igarette Tobac

co (Sequential D ifferential S o lven t E xtrac
tion): C ontinue study.

(2) H um ectan ts in Cased Cigarettes: (a) C on
tinue official first action status o f the  
m ethod for g lycerol, p rop ylen e glycol 
and triethylene g lyco l in  cased cigarette 
cut filler  and ground tobacco (3.147- 
3.150). (b) C ontinue study.

(3) N ico tin e, Gas C hrom atography: (a) C on
tinue official first action status o f the 
m ethod for n icotin e on  Cam bridge filter  
pads (3.158-3.161). (b) C ontinue study.

(4) Tar and N icotine in C igarette Smoke: C on
tinue study.
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Report of Committee B on Recommendations for Official Methods
A N T H O N Y  R O M A N O , JR (D ru g  E n fo r c e m e n t A d m in is tr a t io n , S o u th e a ste r n  
R e g u la to r y  L ab oratory , M ia m i, FL 3 3 1 6 6 ), C h a irm a n ; JO SEPH  V. T H O M  (S tate  
D e p a r tm e n t  o f  H e a lth , L ab orato ry  S e r v ic e s  P rog ra m , B er k e le y , CA 9 4704); EVELY N  
S A R N O F F  (F o o d  a n d  D r u g  A d m in is tr a t io n , 850  T h ird  A v e , B ro o k ly n , N Y  11232); 
JA M E S B. K O T T E M A N N  (F o o d  a n d  D r u g  A d m in is tr a t io n , D iv is io n  o f  D r u g  C h e m istr y ,  
W a sh in g to n , D C  2 0 2 0 4 ), S e c re ta ry ;  C H A N G  S. L A O  (F o o d  a n d  D r u g  A d m in is tr a t io n ,  
5 6 0 0  F ish ers  L n , R o c k v ille ,  M D  2 0 8 5 7 ), S ta tis t ic a l  C o n s u lta n t

DRUGS, ACIDIC AND NEUTRAL 
NITROGENOUS ORGANICS

(1) A cetam inophen in Drug M ixtures: C on
tinue study.

(2) A spirin , Phcnacetin , am i Caffeine w ith  
O th er Drugs: C ontinue study.

(3) A spirin  and Salicylic A cid  in A spirin  P rod
ucts (Sem iautom atcd A n alysis): C ontinue  
study.

(4) Barbiturates (General M ethods): D iscon
tinue topic.

(5) Barbiturates (Liquid Chrom atography): 
D iscontin ue topic.

(6 ) Bcnzothiazinc D erivatives: C ontinue o ffi
cial first action status o f the m ethod for 
ben droflum eth iazide (37.168-37.174); 
contin ue study.

(7) B enzth iazide by HPLC: C ontinue study.
(8 ) M eth yldopa: C ontinue study.

*(9) N itrog lycerin  Tablets (Sem iautom atcd
M ethod): A dopt as official final action  
the official first action m ethod, 39.A 01- 
39.A07, for nitroglycerin  in sublingual 
tablets; d iscontinue topic.

(10) Primidone: C ontinue study.
(11) Probenecid: C ontinue study.
(12) Sulfonam ides (Thin Layer C hrom atography): 

C ontin ue study.
(13) Thiazide D iuretics, Sem iautom atcd Individu

al D osage U nits A nalysis: C ontinue  
study.

(14) T hyroid and Thyroxine-R elated  Compounds: 
C ontin ue study.

*(15) T hyroid by D ifferential Pulse Polarography: 
A dopt as official first action the m ethod  
reported by the Associate Referee.

(16) Barbiturates: Initiate topic com b in ing all 
previous barbiturates studies and place

'  An asterisk before a recommendation indicates that official action on that recommendation resulted in its appearance in "Changes in Methods."The recommendations submitted by Committee B were adopted by the Association. Section numbers refer to O f f i c i a l  
M e th o d s -  o f  A n a ly s i s  (1980) 13th Edition, and "Changes in Methods," /. A s s o c .  O f f .  A n a l .  C h e w . 63, 374-423 (1980); 64, 501-540 (1981).

under leadership o f present Associate 
Referee for Barbiturates (Liquid Chro
m atography).

DRUGS, ALKALOIDS
(1) A tropin e in M orphine and A trop in e Tablets 

and Injections: C ontinue study.
(2) Belladonna Alkaloids: C ontinue study.
(3) Colchicine in Tablets: C ontinue study.
(4) Curare Alkaloids: C ontinue study.

*(5) Ephcdrine: Adopt as official final action  
the official first action m ethod, 38.A 01- 
38.A05,

(6 ) Ergot A lkaloids: C ontinue study.
(7) N eostigm ine: C ontinue study.

*(8 ) P hysostigm ine and Us Salts: A dopt as o ffi
cial first action, for the solution  dosage 
form on ly , the m ethod described by the 
Associate Referee. C ontinue study of 
m ethod for injectable and oin tm ent dos
age forms.

(9) Pilocarpine: C ontinue study.
(10) Rauwolfia Alkaloids: C ontinue study.
(11) Rauwolfia serpentina: C ontinue study.

DRUGS, MISCELLANEOUS
(1) B enzoyl Peroxide: C ontinue study.

*(2) C hlorinated H ydrocarbons in Drugs: D is
contin u e topic. D esignate as surplus the 
official first action m ethod (36.013- 
36.017) for chlorinated hydrocarbons.

(3) Disulfiram: C ontinue official first action  
status o f m ethod 36.B01-36.B04 for the 
determ ination o f disulfiram  in tablets.

(4) E thylene Oxide: C ontinue study.
(5) Fluoride: C ontinue study.
(6 ) Identification of D rugs (M ass Spectroscopy): 

C ontinue study.
(7) M edicinal Gases: C ontinue study.
(8 ) M en adiol Sodium Diphosphate Injection: 

C ontinue study.
(9) M ercurial Diuretics: C ontinue study.

(10) M ercury-C on tain ing Drugs: C ontinue
study.
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(11) M eta ls  in Bulk D rug P ow ders: C ontinue  
study.

(12) M icrocrysta llin e Tests: C ontinue official 
first action status o f the changes m ade in 
official final action tables 36:05 and 
36:06; contin ue study.

*(13) Protein N itrogen  U nits in A llergenic Ex
tracts: Adopt as official first action the 
interim  first action precipitation m ethod  
described by the Associate Referee (/. 
Assoc. O ff. A nal. C h an . 64, 1435-1438  
(1981)).

(14) Total M ercu ry  in Biologicals: D iscontinue  
topic.

D R U G S, NA RC O TIC A N D  D A N G E R O U S
(1) A m ph etam in es in M ixtures: C ontinue  

study.
(2) Benzodiazepines: C ontinue study.
(3) Chemical M icroscop}/: C ontinue study.
(4) Cocaine: C ontinue official first action  

status of m ethod 40.002-40.005; contin ue  
study.

(5) D im eth yltryp ta m in e (D M T ), D ie th y ltryp ta -  
inine (DET), and D ipropyltryp tam in e  
(D PT): C ontinue study.

(6 ) Heroin: C ontinue study.
(7) L ysergic A cid  D ieth ylam ide (LSD): Con

tinue study.
(8 ) M arihuana and Syn th etic  Tetrahydrocanna

binol ( T H C ): C ontinue study.
(9) M ethadone: C ontinue study.

(10) M etham phetam ine: C ontinue study.
(11) M ethaqualone H ydrochloride: C ontinue  

study.
(12) M eth ylph en id a te  Phenidine H ydrochloride: 

C ontin ue study.
(13) O ptica l C hrysta llographic Properties: C on

tinue study.
(14) Phencyclidine H ydrochloride (PCP): Con

tinue official first action status o f m eth
od 40.016-40.018; contin u e study.

(15) O th er Topics: C ontinue official first ac
tion status o f m ethod 38.122-38.126, am 
phetam ine spectrophotom etric m ethod.

D R U G S, N O N A L K A L O ID  O R G A N IC  
N IT R O G E N O U S BASES

(1) A m inacrine: C ontinue study.
(2) A n tih istam in es, A drenergic Com binations by 

HPLC: C ontinue official first action sta
tus of m ethod 38.B01-38.B06 for deter
m in in g  pseu d oep h ed rin e hydrochloride  
and triprolid ine hydrochloride or ch lor
p hen iram ine m aleate in com bination in 
syrups or tablets.

*(3) Chlorpheniram ine M alea te  Tablets (Semiau- 
tom ated  A nalysis): A dopt as official final 
action the official first action m ethod, 
38.A 06-38.A 11; d iscon tin u e topic.

(4) Chlorproinazine: C ontinue study.
(5) D icyclom ine Capsules: C ontinue study.
(6 ) E p in e p h r in e - L id o c a in e  C o m b in a t io n s :  C on

tinue study.
(7) E p in e p h r in e  a n d  R e la t e d  C o m p o u n d s  b y  

H P L C - E le c tr o c h e m ic a l  D e te c to r s :  C on
tinue study.

(8 ) H om atropine M e th y l Bromide in Tablets: 
C ontinue study.

(9) P henethylam ine D rugs— Sem iautom ated In
dividual U nit A nalysis: C ontinue study.

(10) Phenirainine with Pyrilamine, Phenylpropan
olam ine, and Phenylephrine: C ontinue  
study.

(11) Phenothiazine D rugs, Identification by TLC: 
C ontinue study.

(12) Phenothiazines in Drugs: C ontinue study.
(13) Procaine and R elated Local Anesthetics: 

D iscontin ue topic.
(14) Q uaternary A m m onium  Compounds: C on

tinue study.
(15) Propane Aminoxidcs: C ontinue study.

*(16) O th er Topics: (a) D elete the official first
action m ethod for am phetam ine 
(38.122-38.126). (b) A dopt as official 
final action the fo llo w in g  official first 
action m ethods: p h en oth iazin e  
(38.185-38.186) and procainam ide h y 
drochloride (38.224-38.227), (c) Editor
ially revise m ethod 38.231-38.235, fluo- 
rometric determ ination of quinacrine 
hydrochloride in pharm aceuticals, so 
that full baseline scans are obtained. 
C hange 38.234 to read:
38.234 D e t e r m i n a t i o n

Adjust spectrophotofluorom eter to ca 
80% fluorescence in tensity  (F )  at 500 nm  
w ith  std soln . Transfer ca 3 mL 0 .IN  
HC1 to clean 10 X 10 mm cell and record 
the blank scan betw een  350 and 650 nm. 
Repeat w ith  std and sam ple solns. In 
each case, draw baseline from 350 to 650 
nm. Det. %F at peak max. (ca 500 nm) of 
sam ple and std solns relative to 0.1N  
HC1 blank.

DRUGS, STEROIDS AND TERPINOIDS
(1) A u tom ated  C orticosteroid M ethods: C on

tinue study.
(2) A u tom ated  M eth ods for Progestins in Tab

lets: C ontin ue study.
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(3) D igitoxin , A u tom ated  Individual Tablet 
A nalysis: C ontinue study.

(4) Estrogens: C ontinue study.
(5) Estrogens (Fluorometric M ethod): C on

tinue study.

(6 ) Ethinyl Estradiol, A u tom ated  Individual 
Tablet A nalysis: C ontinue study.

(7) Steroid A cetates: C ontinue study.
(8 ) Steroid Phosphates: C ontinue official first 

action status o f m ethod 39.047-39.051; 
contin u e study.

Report of Committee C on Recommendations for Official Methods
D O N A L D  N . W ILLETT (S ta te  D e p a r tm e n t o f  A g r ic u ltu r e , T rade a n d  C o n su m e r  
P r o te c t io n , H il l  F arm s L ab o ra to ry , 4 7 0 2  U n iv e r s ity  A v e , M a d iso n , W I 5 3 7 0 5 ), C h a irm a n ;  
D . EARLE C O F F IN  (H e a lth  a n d  W e lfa re  C an ad a , F o o d  R esea rch  L ab orato ry , T u n n e y 's  
P a stu r e , O tta w a , O n ta r io , C an ad a  K 1 A  0L2); A L FR E D  D . CA M PB EL L  (F o o d  a n d  D r u g  
A d m in is tr a t io n , O ff ic e  o f  S c ie n c e , W a sh in g to n , D C  2 0204); A R T H U R  R. J O H N S O N  
(F o o d  a n d  D r u g  A d m in is tr a t io n , D iv is io n  o f  F o od  T e c h n o lo g y , W a sh in g to n , D C  
2 0 2 0 4 ) , S e c r e ta r y ;  M IC H A E L  W . O 'D O N N E L L  (F o o d  a n d  D r u g  A d m in is tr a t io n ,
D iv is io n  o f  M a th em a tic s , W a sh in g to n , D C  2 0 2 0 4 ), S ta tis t ic a l  C o n su lta n t

COFFEE A N D  TEA
(1) A sh in Instant Tea: Initiate collaborative 

study on ash and m oisture in  instant tea; 
contin ue study.

(2) Caffeine: C ontinue study.
(3) Chlorogenic Acid: C ontinue study.
(4) Crude Fiber in Tea: A p point Associate 

Referee; contin ue study.
(5) M oistu re in Coffee and Tea: Initiate co l

laborative study on ash and m oisture in 
instant tea; contin ue study.

(6 ) Solven t Residues in D ecaffeinated Coffee: 
C ontinue study.

(7) S olven t Residues in D ecaffeinated Tea: A p
point Associate Referee; contin ue study.

(8 ) W ater Extract in Tea: C ontinue study.
(9) O th er Topic: A ppoint Associate Referee 

for n ew  topic T h eop h yllin e in Tea.

DAIRY PRO DUCTS
(1) Carrageenan in M ilk  and M ilk  Products: 

D iscon tin u e topic.
(2) Casein and Caseinates: C ontinue study.
(3) Cheese Spreads, Gums In: D iscontin ue  

topic.
(4) Chocolate M ilk , Fat Test: C ontinue study.

(5) C ryoscopy of M ilk: C ontinue study to re
so lve  problem s relative to converting  
degrees H ortvet to degrees Celsius.

(6 ) D esserts, Frozen: D iscontin ue topic.
(7) D esserts, Frozen, Gums In: D iscontin ue  

topic.
(8 ) F A O  and A O A C  M eth ods, Comparison: 

D iscontin ue topic.
(9) Fat, A u tom ated  M ethods: C ontinue  

study.
(10) Fat Content: D iscontin ue topic.
(11) Fat in M ilk  {A u toA n alyzer): C ontinue  

study.
(12) Fats, Foreign {Sterol A ceta tes): D iscon tin 

ue topic.
(13) Infrared M ilk  A n a lyzer  {IR M A ): C on

tinue study.
(14) Lactose in D airy P roducts {Chrom atographic 

D eterm ination): C ontinue study.
(15) Lactose in D airy Products {E nzym atic D eter

m ination): C ontinue study.
(16) M ilk , R econstituted: D iscontin ue topic.
(17) M oistu re in Cheese {Karl Fischer M ethod): 

C ontin ue study.
(18) N itra tes  in Cheese: C ontinue study.
(19) Phosphatase, Rapid M ethod: C ontinue  

study.
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(20) Phosphatase, R eactivated: C ontinue  
study.

(21) P hosphatase Test: D iscontin ue topic.
(22) Phosphorus: C ontinue study.
(23) Protein in M ilk , R apid Tests: C ontinue  

study.
(24) Protein C onstituents in Processed D airy  

Products: C ontinue study.
(25) Protein Reducing Substances Test: C on

tinue study.
(26) Salt: D iscontin ue topic.
(27) Sam pling, Fat and M oistu re in Cheese: D is

contin u e topic.
(28) Solids-N ot-F at: C ontinue study.
(29) Titanium  Dioxide in Cheese: D iscontin ue  

topic.
(30) V apor Pressure O sm om etry: C ontinue  

study.
(31) O th er Topic: Correct errors in Chapter 

16, O fficial M eth o d s of A n a lysis , changing
16.052 to read 16.056 and changing
16.053 to read 16.057 in  the last sentence  
of the first paragraph o f 16.085.

DECOMPOSITION AND FILTH IN 
FOODS (CHEMICAL METHODS)

(1) A m ines in Seafoods: D iscontin ue topic.
(2) A m m onia in Dogfish: C ontinue study.
(3) A p p le  Products: D iscontin ue topic.
(4) Coprostanol: C ontinue study.
(5) Crabmeat: C ontinue study.
(6 ) D ia cety l in C itrus Products: C ontinue  

study.
(7) Eggs, D ried  and Frozen: D iscontin ue  

topic.
(8 ) Ethanol in Seafoods: C ontinue study.
(9) Fish Products: D iscontin ue topic.

(10) Gas and Liquid Chrom atography: C on
tinue study.

(11) N u ts , R an cid ity  in: D iscontin ue topic.
*(12) Shellfish: Incorporate the m odifications

as presented  in the report by the A sso
ciate Referee into 18.075-18.078, the GLC 
m ethod for the determ ination of indole  
in shrim p; adopt as official final action  
the official first action HPLC m ethod,
18.B01-18.B05, for the determ ination of 
in d o le  in  shrim p; contin ue study. *

* An asterisk before a recommendation indicates that official action on that recommendation resulted in its appearance in "Changes in Methods."The recommendations submitted by Committee C were adopted by the Association. Section numbers refer to O f f i c i .if MetItiufs f o r  A n a ly s i s  (1980) 13th Ed., and "Changes in Methods," /. Assoc. O f f . A n a l .  C l ie in . (1980) 63, 374-423; and (1981) 64, 501-540.

(13) T L C  I d e n t i f i c a t io n  o f  I n d o le  in  S h r im p :  
C hange title of topic to T L C  I d e n t i f i c a t io n  
o f  A m i n e s  in  F is h e r y  P r o d u c ts ;  continue  
study.

(14) T o m a to e s :  C ontinue study.
EGGS A N D  EGG PRO D UCTS

(1) C o lo r: C ontinue study.
(2) F a t: C ontinue study.
(3) P h o s p h o r u s :  C ontinue study.
(4) S te r o ls  (G a s  C h r o m a to g r a p h y ) :  C ontinue  

study.
(5) T o ta l  S o lid s : C ontinue study.

ENZYMES
(1) A m y la s e  A c t i v i t y  in  C e r e a l  a n d  C e r e a l  P r o d 

u c ts : C ontinue study.
(2) C a ta la s e  in  F r o z e n  V e g e ta b le s : C ontinue  

study.
(3) P a p a in : C ontinue study.
(4) P e r o x id a s e  in  F r o z e n  V e g e ta b le s :  C ontinue  

study.
(5) P r o te o ly t i c  E n z y m e s  in  T r e a te d  M e a ts :  A p 

point Associate Referee; contin u e study.
(6 ) R e n n e t :  C ontinue study.

FISH A N D  OTHER M ARINE PRO D UCTS
(1) C r a b m e a t  I d e n t i f ic a t io n :  C ontinue study.
(2) D r a in e d  W e ig h t  o f  B lo c k  F r o z e n ,  R a io ,

P e e le d  S h r im p :  C ontinue study.
(3) D r ip  F lu id  in  F ish  F il le ts  a n d  F ish  F il le t  

B lo c k s : C ontinue study.
(4) F ish  S p e c ie s  I d e n t i f i c a t io n ,  T h in  L a y e r  I s o 

e le c tr ic  F o c u s in g : Initiate additional co l
laborative study of the agarose gel iso 
electric focusing m ethod as in vestigated  
by the Associate Referee as an alterna
tive m ethod to the official polyacrylam 
ide gel isoelectric focusing m ethod; con 
tinue study.

(5) N e t  W e ig h t  o f  G la z e d  S h r im p :  D iscon tin 
ue topic.

(6 ) N i t r i t e s  in  S m o k e d  F ish : Initiate collabo
rative study of the proposed sp ecific ion  
electrode m ethod; contin ue study.

FOOD A D D ITIV E S
(1) A n t i c a k i n g  A g e n t s :  A p point A ssociate  

Referee; contin ue study.
(2) A n t i o x id a n t s :  C ontinue study.
(3) B r o m in a ie d  O ils : A p point Associate Ref

eree; contin ue study.
(4) C h lo r id e  T i tr a to r :  C ontinue study.
(5) C h lo r o b u ta n o l  in  M i lk :  C ontinue study.
(6) D i c h lo r o d i f l u o r o m e th a n e  in  F r o z e n  F o o d s:
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A ppoint Associate Referee; continue  
study.

(7) D ilaurylth iodipropiim atc: C ontinue study.
(8 ) D im c th y lp o ly s U o x a n c : C ontinue study.
(9) D r e s s in g s :  C ontinue study.

(10) E D T A  in  F o o d  P r o d u c ts :  C ontinue study.
(11) E t l w x y q u i n  in  M e a t  a n d  E g g s: C ontinue  

study.
(12) G u m s  in  F o o d s: A p point Associate Refer

ee; contin ue study.
(13) i n d i r e c t  A d d i t i v e s  f r o m  F o o d  P a c k a g in g :  

C ontinue study.
(14) M i n e r a l  O il  in  R a is in s :  C ontinue study.
(15) N i t r a t e s  a n d  N i t r i t e s :  A p point Associate  

Referee; study.
(16) N i t r a t e s  (S e le c t iv e  Io n  E le c tr o d e  T i t r a t io n ) :  

C ontinue study.
*■ (17) N i tr o s a m in e s :  A dopt as official first ac

tion the collaboratively studied  m ethod  
for the determ ination of N -n itrosod i- 
m ethylam ine in beer; contin u e study.

(18) P o ly c y c l i c  A r o m a t i c  H y d r o c a r b o n s  in  F o o d s:  
C ontinue study.

(19) Polysorbates: C ontinue study.
(20) P r o p y le n e  C h lo r o h y d r in :  C ontinue study.
(21) S o d iu m  L a u r y l  S u l fa te :  C ontinue study.
GELATIN, DESSERT PREPA RA TIO N S, 

A N D  MIXES
(1) G e l S t r e n g th :  C ontinue study.
(2) O t h e r  T o p ic : A p point General Referee.

MEAT A N D  M EAT PRO D UCTS
(1) A s h i n g  M e th o d s :  A p point A ssociate Ref

eree; contin ue study.
(2) A u t o m a t e d  M e th o d s :  Initiate collabora

tive study to evaluate block digestor; 
contin ue study.

(3) B o n e  C o n te n t :  A p point Associate Refer
ee; contin ue study.

(4) C h lo r in a te d  H y d r o c a r b o n s  in  P o u l t r y :  C on
tinue study.

(5) F a t a n d  M o i s t u r e  A n a l y s i s ,  R a p id  M e th o d s :  
C ontinue study.

(6) F lu o r id e  in  D e b o n e d  M e a t  a n d  P o u l t r y :  
C ontinue study.

(7) I d e n t i f i c a t io n  o f  M e a t s ,  S e r o lo g ic a l  T e s ts :  
C ontinue study.

(8) M o i s t u r e ,  A u t o m a t e d  K a r l  F is c h e r  T i t r a to r  
M e th o d :  C ontinue study.

(9) N i t r a t e s  a n d  N i t r i t e s :  A p point Associate  
Referee; contin u e study.

*(10) N i tr o s a m i n e s  in  B a co n : A dopt as official 
first action the interim  official first ac
tion collaboratively studied m ineral oil 
distillation-T E A  m ethod for the deter

m ination  of n itrosam ines in fried bacon; 
contin ue study.

(11) N on -m ea t Proteins in M eat: A p point A s
sociate Referee; continue study.

(12) Peanut and C ottonseed Proteins in M ea t 
Products: C ontinue study.

(13) Protein in M eat: C ontinue official first 
action status of the crude protein m eth
ods, 24.027-24.037; contin ue official first 
action status o f the crude protein block  
d igestion  m ethod, 24.B01-24.B03; con 
tinue study.

(14) P roxim ate Composition Relationships: A p
p oin t Associate Referee; contin ue study.

(15) Sodium Caseinate in M ea t Products: Incor
porate subject under N on-m eat Proteins 
in Meat; d iscon tin u e topic.

(16) Soy Proteins in M ea t Products: C ontinue  
study.

(17) Sugars and Sugar Alcohols: C ontinue  
study.

(18) T em perature, M in im um  Processing: Con
tinue study.

(19) O th er Topics: Initiate the n ew  topics So
dium  and Potassium  in M eat Products, 
Fat in  M eat Products, and Specific Ion 
Electrode A pplications for Meat and 
Meat Products and appoint Associate 
Referees; consolidate the topics N o n 
m eat Proteins in  Meat, Peanut and Cot
tonseed  Proteins in M eat Products and  
Soy Proteins in M eat Products, under a' 
coordinating com m ittee for the determ i
nation and analysis of non-m eat pro
teins.
M ICROCHEM ICAL M ETH O DS

H PLC of Vegetable M aterial: C ontinue study.
M YCO TOXINS

*(1) A fla tox in  M : A dopt as official first ac
tion  the m ethod for the determ ination of 
aflatoxins B] and M i in liver and the 
m ethod for confirm ation of identities; 
the official first action m ethod for the 
confirm ation of aflatoxin Mi iden tity  in  
m ilk, 26.A15, as applicable to Mj in  
liver; con tin u e official first action status 
of 26.A 10-26.A 14, M ethod I, 26.090- 
26.094, M ethod II, and 26.A15, confirm a
tion  o f iden tity , for aflatoxin Mi in  milk; 
con tin u e study.

(2) A fla tox in  M ethods: C ontinue official 
first action status o f 26.026-26.031 and 
26.032-26.036 for aflatoxins in peanut 
products; evaluate results o f collabora-
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five study o f 2 HPLC m ethods for afla- 
toxins in peanut products; continue  
study.

(3) A ltern aría  Toxins: C ontinue study.
(4) Citrinin: C ontinue study.
(5) Ergot Alkaloids: C ontinue study.
(6 ) Grains: C ontinue study.
(7) M ixed  Feeds: Initiate collaborative study  

of the m ethod for aflatoxins in  m ixed  
feeds; contin ue study o f m ethods for tri- 
ch oth ecen es in feeds.

(8 ) O chratoxins: Initiate collaborative study  
of the m odified  Thorpe m ethod for och- 
ratoxin A in grains.

*(9) Patulin: A dopt as official final action  
the official first action m ethod for patul
in in apple juice, 26.111-26.116; contin ue  
study.

(10) Penicillic Acid: Initiate collaborative 
study o f the m ethod for p en icillic  acid in 
corn and beans; contin ue study.

(11) Sterigm atocystin: C ontinue study.
(12) Tree N uts: C ontinue study.
(13) Trichothecencs: Im plem ent recom m en

dations resu lting from  the w orkshop on  
trichothecene m ethodology; continue  
study.

(14) Zearntcnone: Initiate collaborative study  
of a m odification of the m ethod for zear- 
alenone and zearalenol in grain; con
tinue study o f a screen ing m ethod appli
cable to anim al excreta.
N U TS A N D  N U T  PRO D UCTS

(1) A ntioxidants: A p point A ssociate Referee; 
con tin u e study.

(2) Com position {A sh , Fat, Fiber, Protein , 
W ater): A p point Associate Referee; con 
tinue study.

(3) M oistu re and W ater A c tiv ity :  A p point A s
sociate Referee; in itiate study o f m eth
ods for determ in ing water activity in  
nuts, especially  in -sh ell pistachio nuts; 
contin ue study.

(4) O il, H ydrogen ated , in Peanut Butter: A p
point Associate Referee; contin ue study.

OILS A N D  FATS
(1) A ntioxidants: C ontinue study.
(2) Chrom atographic M ethods: C ontinue  

study.

(3) C yd op ro p en e F a tty  Acids: C ontinue  
study.

(4) Emulsifiers: C ontinue study.
(5) Fats and F atty A c ids, Gas Chrom atography: 

D iscontin ue topic.
(6 ) Karl Fischer M eth od  for W ater in O ils and  

Fats: C ontinue study.
(7) Lower F atty Acids: C ontinue study.
(8 ) M arine Oils: C ontinue study.
(9) O live O il A dulteration: C ontin ue study.

*(10) O xidized  Fats: Adopt as official first ac
tion the interim  official first action  
IUPAC m ethod for the determ ination  of 
oxidation products in frying fats; con
tinue study.

(11) Pork Fat in O th er Fats: C ontinue study.
(12) Spectrophotom etric M ethods: C ontinue  

study.
(13) Sterols and Tocopherols: C ontinue study.

*(14) O th er Topics: Adopt as official final ac
tion the official first action m ethod for 
isolated trans isom ers, 28.075-28.080; 
adopt as official final action the official 
first action m ethod for 1-m on oglycer
ides, 28.139-28.147.

PROCESSED VEGETABLE PRO D UCTS
(1) Fibrous M ateria l in Frozen Green Beans: 

C ontinue study.
*(2) pH  D eterm ination: Adopt as official final 

action the official first action m ethod, 
32.B01-32.B08; con tin u e study.

*(3) Sodium Chloride: Declare as surplus,
32.023, M ethod I, and 32.024, M ethod II, 
Rapid M ethod, for the determ ination of 
sodium  chloride as recom m ended by the 
A ssociate Referee; contin ue study.

(4) W ater A c tiv i ty  D eterm ination: C ontinue  
study.

(5) O th er Topic: Initiate new  topic, Volume 
of E ntrapped A ir in Flexible R etort Pouches; 
appoint Associate Referee.

SEAFO O D TO XINS
(1) Ciguatoxins: C ontinue study.
(2) P aralytic  Shellfish Poisoning: Im m unoassay 

M ethod: C ontinue study.
(3) Shellfish Poisons: C ontinue study.
(4) Tetradotoxins: C ontinue study.
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Report of Committee D on Recommendations for Official Methods
J O H N  C. K ISSIN G E R  (U .S . D e p a r tm e n t  o f  A g r ic u ltu r e , E astern  R e g io n a l R esea rch  
C e n ter , 600  E M erm a id  L a n e , P h ila d e lp h ia ,  P A  11918); C h a irm a n ;  ELM ER G EO RG E, Jr 
(D ep a r tm e n t o f  A g r ic u ltu r e  a n d  M ark ets , 1220  W a s h in g to n  A v e , A lb a n y , N Y  12235); 
D O N A L D  P A R R ISH  (K an sas S ta te  U n iv e r s ity ,  D e p a r tm e n t  o f  B io c h e m istr y ,
M a n h a tta n , KS 665 06); RO BERT M A R T IN  (H e r sh e y  F o o d  C o rp ., R esea rch  L ab oratory , 
B ox 54, H e r sh e y , P A  1 70 33), B E N JA M IN  K R IN IT Z  (F o o d  a n d  D r u g  A d m in is tr a t io n , 850  
T h ird  A v e , B ro o k ly n , N Y  1 12 32 ), S e c r e ta r y , D E N N IS  R U G G L ES (F o o d  a n d  D r u g  
A d m in is tr a t io n , D iv is io n  o f  M a th e m a tic s , W a sh in g to n , D C  2 0 2 0 4 ), S ta tis t ic a l  C o n s u lta n t

ALCO HOLIC BEVERAGES
(1) A ceta te  in W ines am t Fruit Juices (E nzym atic  

A ssay): C ontinue study.
*(2) Alcoholic C onten t by O scillating U -Tube  

D en sity  M eter: A dopt as official first ac
tion the den sity  m eter m ethod for deter
m in in g  proof of a lcoholic beverages as 
described by the Associate Referee (/. 
Assoc. Off.  A nal. Chem. 65, 218-223  
(1982)); continue study.

(3) fJ-Asarone: C ontinue study.
(4) Bromide Ion in Wine: C ontinue study.
(5) Carbon Dioxide in Wine: C ontinue study.
(6 ) Citric A cid  in Wine: C ontinue study.
(7) Color in W hite Wine: C ontin ue study.

*(8 ) Color In ten sity  for D istilled  Alcoholic Bever
age Products: Adopt as official first ac
tion the spectrophotom etric m ethod for 
color in ten sity  as described by the A sso
ciate Referee (/. Assoc. Off .  A nal. Chem.
65, 224-226 (1982)); contin u e study.

(9) Coumarin in Wine: C ontinue study.
(10) D ieth ylpyrocarbonate in Beverages: C on

tinue study.
(11) Ethanol in W ine by GLC: C ontinue study.
(12) Flavor Com pounds in M a lt Beverages: 

C ontinue study.
(13) G lycerol in Wine: C ontinue study.
(14) H ydrogen Cyanide: C ontinue study.
(15) M alic  A cid  in Wine: C ontinue study.

*(16) M a lt Beverages and Brewing M aterial:
A dopt as official final action the official 
first action air oven  m ethod for m oisture 
in barley, 1 0 .B0 1 ; adopt as official first 
action the fo llow in g  ASBC m ethods: 
N -nitrosam ines in beer by C elite adsorp
tion (screening m ethod); N -nitrosam ines *

* An asterisk before a recommendation indicates that official 
action on that recom m endation resulted in its appearance in 
"C hanges in M ethods."

The recom m endations subm itted by Com m ittee D were 
adopted  by the  Association. Section num bers refer to O fficial 
M ethods of Analysis (1980) 13th Ed., and "Changes in Methods," 
/. Assoc. Off .  Anal. Chew. (1980) 63, 374-423; and (1981) 64, 
501-540.

in beer by d istillation  (confirm atory  
m ethod); barley extract (/. Assoc. Off.
A nal. Chem. 64, 1140 (1981)). C ontinue  
study.

(17) Sorbic A cid  in Wine: C ontinue study.
(18) Sugar, Reducing: C ontinue study.
(19) Sulfur D ioxide in Wine: C ontinue study.
(20) Tartrates in Wine: C ontinue study.
(21) V olatile A c id ity  in Wine: C ontinue study.
(22) O th er Topics: C ontinue official first ac

tion status of the fo llo w in g  m ethods: 
9.094, artificial colors; 9 .101-9.103, cya
nide; 9.119, total acidity; 9.123, total 
m alic acid; 9.129, thujone; 10.148, aph
ids; 10.183-10.185, yeast; 11.047, citric 
and m alic acids; 11.057, cyanide; 
11.058-11.062 and 11.063-11.065, carbon 
dioxide, m anom etric and volum etric  
m ethods, respectively .

CACAO PRO DUCTS
(1) Caffeine and Theobromine: C ontinue  

study.
(2) Carbohydrates in Chocolate Products: C on

tinue study.
(3) M oistu re in Cacao Products: C ontinue  

study.
(4) Shell in Cacao P roducts, M icro  M ethods: 

C ontinue study.
(5) O th er Topics: C ontinue official first ac

tion status of the fo llo w in g  m ethods:
13.002, moisture; 13.045, lecithin; 13.050, 
glucose; 13.058-13.059, alginates; 13.040, 
unsaponifiable matter in  cocoa butter;

CEREAL FO O D S
(1) Iron: C ontinue study.
(2) Phytates: C ontinue study.
(3) Starch in R aw  and Cooked Cereals: C on

tinue study.
*(4) O th er Topics: A dopt the Ad H oc C om 

m ittee report on N itrogen-to-Protein  
C onversion  Factor (/. Assoc. Off.  A nal. 
Chem. 65, 333 (1982)). D elete the official
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first action m ethods for starch, 14.075- 
14.080; contin u e official first action sta
tus o f the fo llo w in g  m ethods: 14.049- 
14.053, a-am ylase; 14.013-14.015, lac
tose; 14.117-14.120, m ineral oil; 14.150- 
14.153, sterols.

FLAVORS A N D  N O N A L C O H O L IC  
BEVERAGES

(1) A d d itives  in Vanilla Flavorings: C ontinue  
study.

(2) A sh and Pungent Principles in M ustard:  
C ontinue study.

(3) Caffeine and M e th y l X anthenes in N onalco
holic Beverages: C ontinue study.

(4) C haracterization of N a tu ra l Spices and Fla
vors: C ontinue study.

(5) Citral: C ontinue study.
(6 ) Essential Oils: C ontinue study.
(7) Extractable Color in Capsicum Spices and 

Olecresins: C ontin ue study.
*(8 ) G lycyrrh izic  A cid  and G lycyrrh izic  A cid  

Salts: Adopt as official first action the  
HPLC m ethod for glycyrrhizic acid or 
glycyrrhizic acid salts as described by 
the Associate Referee; contin u e study.

(9) Im itation M a p le  Flavors, Identification and 
Characterization: C ontinue study.

(10) Lasiocarpine and P yrrolizid ines in Herbal 
Beverages: C ontin ue study.

(11) M oistu re in D ried Spices: C ontin ue study.
(12) M onosodium  G lu tam ate in Foods: C on

tinue study of the official first action  
m ethod, 20.189-20.191.

(13) O rganic Solven t Residues in Flavorings: 
C ontinue study.

(14) Vanillin and E thyl V anillin in Foods: C on
tinue study.

(15) Vinegar: C ontin ue study.
(16) O th er Topics: C ontinue official first ac

tion status of the fo llo w in g  m ethods: 
12.017, dibasic acids; 12.019, citric acid; 
1 2 .0 2 0 , total m alic acid; 1 2 .0 2 1 , laevo  
m alic acid; 12.031, essential oils; 
12.032-12.036, caffeine; 19.001-19.002, 
alcohol; 19.033-19.035, van illa  resins; 
19.067, o ils  o f lem on and orange in  ex
tracts; 19.070, o ils  o f lem on, orange, or 
lim e in o il base flavors; 19 .096 ,19.097, 
and 19.098, alm ond extract; 19.099, benz- 
aldehyde; 19.104, b en zoic acid; 19.113, 
19.114, and 19.115, g in ger extract;
19 .117 ,1 9 .118 ,19 .119 , and 19.124, anise  
and nutm eg extracts; 19 .125 ,19.126, and

19.127-19.128, other extracts and toilet 
preparations.

FRUITS A N D  FRUIT PRO D UCTS
(1) A du ltera tion  of O range Juice by Pulp Wash 

and Dilution: C ontinue study.
(2) D im cth ylpo lysiloxane in Fruit Juices: D is

contin ue topic.
(3) Fruit Acids: C ontinue study.
(4) Fruit Juices, Identification and C haracteriza

tion: C ontinue study.
(5) Isoascorbic A cid  (Erythorbic A c id -A n tio x i

dan t) in Fruit Purees: C ontin ue study.
(6 ) Isotope Ratio A n alysis for D etection  of A d u l

teration of A p p le  Juice W ith Corn Su
g a r s ' l l  12C: This topic has been  trans
ferred to the n ew  topic "Stable Carbon 
Isotope Ratio A nalysis," w h ich  has been  
placed under Sugars and Sugar Products.

(7) O range Juice Content: C ontin ue study.
PRESERVATIVES A N D  ARTIFICIAL  

SWEETENERS
(1) Benzoates and H ydroxybcn zoates in Food: 

C ontinue study.
(2) B enzoates, Saccharin, and C affeine, High 

Pressure Liquid C hrom atography: C on
tinue study.

(3) Form aldehyde: C ontinue study.
(4) M ea ts , G round, Screening M eth ods for  

Chemical P reservatives: C ontin ue study.
(5) O rganic P reservatives ( Thin L ayer Chrom a

tography): C ontinue study.
(6 ) P reservatives  (Q ualita tive  M eth ods): C on

tinue study.
*(7) Saccharin and Its Salts: A dopt as official 

final action the official first action d if
ferential pulse polarographic m ethod, 
20.A 06-20.A 10.

(8 ) o-Toluenesulfonam ide in Saccharin: D iscon 
tinue topic.

(9) O th er Topics: C ontin ue official first ac
tion status o f the fo llo w in g  m ethods: 
20.024-20.028, ben zoic acid by TLC; 
20.042-20.045, boron by atom ic absorp
tion spectrophotom etry; 20.056-20.057, 
solub le fluorides by fluorescence  
quenching of aluminum 8-hydroxyquin- 
olate; 20.062-20.064, form aldehyde; 
20.073-20.075, nitrites; 20.077-20.078, 
qualitative tests for quaternary am m o
nium  com pounds (QAC); 20.090-20.092, 
eosin  y e llo w ish  m ethod for QAC; 
20.098-20.101, sorbic acid oxidation  
m ethod; 2 0 .1 2 1 - 2 0 .122 , thiourea in fro
zen  peaches; 20 .157-20.161, iden tifica
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tion of n onn utritive sw eeteners: 20.162, 
cyclohexylsu lfam ate qualitative test; 
20.168-20.172, cyclohexylam ine in cycla- 
mates; 20.173-20.176, dulcin; 20.177, P- 
4000; 20.187, saccharin by sublim ation; 
20.A 01-20.A 05, preservatives in  ground  
beef.

SUG ARS A N D  SU G AR PRO D UCTS
(1) Chrom atographic methods: C ontinue  

study.
(2) Color, Turbidity, and R eflectance— Visual 

Appearance: C ontinue study.
(3) Corn Syrup and Corn Sugar: C ontinue  

study.
(4) D ry Substance: C ontinue study.
(5) E n zym atic M ethods: C ontinue study.
(6 ) H oney: C ontinue study.
(7) M aple  Sap and Syrup: C ontinue study.

*(8 ) Stable Carbon Isotope Ratio Analysis:
Adopt as official first action the mass 
spectrom etric stable isotope procedure 
for the determ ination of h igh  fructose 
corn syrups in orange juices as presented  
by the Associate Referee; con tin u e study.

(9) Standardization  of Sugar M eth ods of A n a ly 
sis: C ontinue study.

*(10) Sugars in Cereal: Adopt as official first 
action the h igh  pressure liquid  chrom a
tographic m ethod for the determ ination  
of sugars in sw eeten ed  cereals as pre
sented  by the Associate Referee; con
tinue study.

(11) Sugar in Sugar Cane: C ontinue study.
(12) Sugars, Reducing: C ontinue study.
(13) W eighing, Taring, and Sampling: C on

tinue study.

V IT A M IN S A N D  OTHER N U TR IENTS
(1) A m ino Acids: C ontinue study.

*(2) A u tom ated  N u trien t A nalysis: A dopt as 
official final action the fo llow in g  sem i- 
autom ated m ethods: niacin  and niaci
nam ide in food products, 43.B05-43.B08,

and riboflavin  in foods, 43.B01-43.B04; 
contin ue study.

(3) B io tin : C ontinue study.
(4) C a r o te n o id s :  C ontinue study.
(5) C h o l in e  in  T c e d s : C ontinue study.
(6) D ie ta r y  T ib er: C ontinue study.
(7) E n e r g y  V a lu e  o f  F o o d s  (B io lo g ic a l) :  C on

tinue study.
(8) F a t in  F o o d  b y  C h lo r o f o r m - M e t h a n o l  E x t r a c 

tio n : C ontinue study.
(9) F o lic  A c id :  C ontinue study.

(10) H P L C  A s s a y  f o r  T o ta l  V i t a m i n s  A ,  D  a n d  E 
C o n t e n t  in  F o o d s , F e e d s ,  a n d  P h a r m a c e u t i 
ca ls: C ontinue study.

(11) i o d in e  in  F o o d s: C ontinue stu cy.
(12) Ir o n  A v a i la b i l i t y :  D iscontin ue topic.
(13) N ia c in a m id e  (P o lu r o g r a p h y ) :  C ontinue  

study.
(14) P a n to th e n ic  A c i d ,  T o ta l  A c t i v i t y  in  F o o d s:  

C ontinue study.
*(15) P r o te in  Q u a l i t y ,  E v a lu a t io n  in  F o o d s:

Adopt as official first action the screen
in g  in  vitro assay for predicting PER as 
m easured by rat bioassay as recom m end
ed by the investigators w ith  concurrence  
of the A ssociate Referee; contin ue study.

(16) T h ia m in e  C o lu m n  P a c k in g  M a t e r ia l  a n d  E n 
z y m e :  C ontinue study.

(17) V i ta m in  A  in  F o o d s  a n d  F ee d s: C ontinue  
study.

(18) V i ta m in  C  in  M i lk - l m s e d  F o o d s: C ontinue  
study.

*(19) V i ta m in  D : Adopt as official final action  
the official first action HPLC m ethod for 
vitam in D in fortified  m ilk and m ilk  
pow der, 43.B09-43.B15; adopt as official 
first action the HPLC m ethod for vita
m in D in pet foods and anim al feeds as 
described by the Associate Referee; con 
tinue study.

(20) V i t a m i n  E in  F o o d s  a n d  F ee d s: C ontinue  
study.

(21) V i t a m i n  E  in  P h a r m a c e u t ic a l s  (G a s  C h r o m a 
to g r a p h y ) :  C ontinue study.

(22) Vitam in K 1 in Foods and Feeds: C ontinue  
study.
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Report of Committee E on Recommendations for Official Methods
K E N N E T H  H E L R IC H  (R u tg e rs  U n iv e r s ity ,  C o o k  C o lle g e ,  N e w  B r u n sw ic k , NJ 0 8 9 0 3 ), 
C h a irm a n ;  JERRY A . BURK E (F o o d  a n d  D r u g  A d m in is tr a t io n , D iv is io n  o f  C h e m ic a l  
T e c h n o lo g y , W a sh in g to n , D C  20204); A N T H O N Y  J. M A L A N O S K I (U .S . D e p a r tm e n t  o f  
A g r ic u ltu r e , F o o d  S a fe ty  a n d  I n sp e c t io n  S e r v ic e , W a sh in g to n , D C  2 02 0 5); G E R A L D  R. 
M Y R D A L  (W is c o n s in  D e p a r tm e n t  o f  A g r ic u ltu r e , T rad e a n d  C o n su m e r  P r o te c tio n ,  
M a d iso n , W I 5 37 0 7); B A R T H O L O M E W  J. P U M A  (F o o d  a n d  D r u g  A d m in is tr a t io n ,  
D iv is io n  o f  C h e m ic a l T e c h n o lo g y , W a sh in g to n , D C  2 0 2 0 4 ), S e c re ta ry ;  a n d  S T E P H E N  W . 
BUTLER (F o o d  a n d  D r u g  A d m in is tr a t io n , D iv is io n  o f  M a th e m a tic s , W a sh in g to n , D C  
2 0 2 0 4 ), S ta t is t ic a l  C o n s u lta n t

CARBAM ATE PESTICIDES, FU M IG A N TS, 
A N D  M ISCELLANEOUS

(1) Carbam ate Insecticides, Gas-Liquid Chrom a
tographic M ethods: Prepare w rite-up of 
the on-co lum n sily lation  gas-liquid  
chrom atographic m ethod  for determ in
in g  carbamate insecticid e residues as 
their sily lated  derivatives for rev iew  and 
com m ent by the General R eferee and, if 
the w rite-up is approved, conduct inter
laboratory trial of the m ethod.

(2) Carbam ate Insecticides, Liquid C hrom ato
graphic M ethods: O btain collaborators 
w ith  the specia lized  equ ipm ent required  
for post-colum n fluorescent derivative  
form ation and m easurem ent in  the A sso
ciate Referee's h igh  perform ance liquid  
chrom atographic m ethod (/. Assoc. Off.  
A nal. Chem. (1980) 63, 1114-1124), and  
in itiate collaborative study of this m eth
od for determ in in g  residues o f N -m eth y l 
carbamate in secticid es in crops.

(3) Carbofuran: C ontinue study of analytical 
m ethods for determ in in g  carbofuran, its 
carbamate m etabolites, and its p h en o lic  
m etabolites in  foods.

(4) E thylene O xide and Its C hlorohydrin: C on
tinue study of the gas-liquid chrom ato
graphic m ethod of Scudam ore and H eu 
ser (Pestic. Sci. (1971) 2, 80-91) for deter
m in in g  eth y len e oxide, e th y len e  ch lor
ohydrin , and e th y len e brom ohydrin in  
foods.

(5) Fenvalerate: C ontinue study to evaluate 
analytical m ethods for determ in ing resi
dues o f fenvalerate in foods.

(6 ) Fumigants: A p point Associate Referee; 
contin u e study to extend the official 
final action gas-liquid  chrom atographic 
m ethod  for determ in in g  vo la tile  fu m i
gants in  grain, 29.056-29.057, to cover 
additional fum igants (1,2-d ich loroeth- 
ane, m ethyl brom ide, and tetrachloro-

eth ylen e) and additional foods (citrus 
fruits, m illed  products, and baked  

goods).
(7) Inorganic Bromides in Grains: C ontinue  

study of the gas-liquid chrom atographic 
m ethod of H euser and Scudam ore (Pes
tic. Sci. (1970) 1, 244-249) for determ in
in g  inorganic brom ides after conversion  
to 2 -brom oethanol, as tested in  interlab
oratory studies on grain (A n a lys t (1976) 
101, 386-390) and lettuce (/. A ssoc. Off.  
A nal. Chem. (1979) 62, 1155-1159).

(8 ) Permethrin: C ontinue study to evaluate 
analytical m ethods for determ in in g  resi
dues o f perm ethrin in  foods.

(9) Phosphine: C ontinue study o f m ethods 
for determ in ing residual p h osp h in e in 
fum igated products, in clu d in g  the A sso
ciate Referee's m odified  gas chrom ato
graphic determ ination  o f p h osp h in e (J. 
Assoc. Off.  A nal. Chem. (1978) 61, 5 -7) 
and the gas-liquid chrom atographic 
m ethod reported by T. W. N ow ick i (/. 
A ssoc. Off.  A nal. Chem. (1978) 61, 829 -  
836) for determ in ing the total residue of 
intact p h osp h in e and p h osp h in e  derived  
from  residual alum inum  p h osp h id e in 
wheat.

(10) Resmethrin: C ontinue study to evaluate  
analytical m ethods for d eterm in in g  resi
dues of resm ethrin in  foods.

(11) Sodium M onofluoroacetate: C ontinue  
study of the m ethod described by the  
Associate Referee in  1980, w ith  gas-liq
uid chrom atography o f fluoroacetic acid, 
underivatized , for determ in in g  residues 
of sodium  m onofluoroacetate in  foods.

FUNG IC ID ES, HERBICIDES, A N D  PLANT  
GROW TH REGULATORS

(1). Anilazine: A p point A ssociate Referee; 
in itiate collaborative study o f the m eth 
od reported by Lawrence and Panopio (/.



3 8 0 C O M M IT T E E  E: J. ASSO C . O FF. A N A L . C H E M . (V O L . 65, N O . 2, 1982)

Assoc. Off.  A nal. Chem. (1980) 63, 1300- 
1303) for determ in in g  an ilazine residues  
by h igh  pressure liqu id  chrom atog
raphy.

(2) B enzim idazo le-T ype Fungicides: A p point 
Associate Referee; contin u e study of 
m ethods for determ in in g  residues o f be- 
nom yl, m ethyl 2 -b en zim id azole carba
mate, and th iabendazole in  foods.

(3) Captan and R elated Fungicides: A p point 
Associate Referee; con tin u e study of 
m ethods for determ in ing captan, capta- 
fol, fo lpet, and their m etabolites in  
foods.

(4) C arbam ate Herbicides: A p point Associate 
Referee; contin u e study to evaluate 
m ethods for determ in in g  residues o f car
bam ate herbicides in crops.

(5) C hlorophenoxy A lk y l Acids: Conduct 
ruggedness test o f the A ssociate Refer
ee's im proved version  of the gas-liquid  
chrom atographic m ethod  reported by 
Cessna (/. Agric. Food Chem. (1980) 28, 
1229-1232) for determ in ing residues of 
(2 ,4-d ichlorophenoxy)acetic acid in  
green  w h eat and w h eat grain and, if 
warranted by the outcom e, prepare co l
laborative study protocol for rev iew  and  
com m ent by the G eneral Referee.

(6 ) C hlorophenoxy A lk y l A cids in W ater and 
W aste W ater: Transfer topic to the G en
eral Referee for Water; in itiate collabora
tive study o f the m ethod  ou tlin ed  by the  
General Referee (/. Assoc. Off.  A nal.
Chem. (1981) 64, 394) for determ in ing  
ch lorophenoxy alkyl acids and related  
esters in  water and w astew ater by gas- 
liqu id  chrom atography o f the m ethyl es
ters derived  from the acids and the h y
drolyzed  esters.

(7) Chlorothalonil: A p p oin t A ssociate Refer
ee; contin u e study of gas-liquid  chrom a
tographic m ethods for determ in ing resi
dues of ch lorothalon il in  crops.

(8 ) D initro Compounds: A p point Associate  
Referee; contin ue study o f m ethods for 
determ in ing dinitro aryl herbicide resi
dues in  foods.

(9) D iquat and Paraquat: C ontinue stu dy of 
the m ethod described by K ing (/. Agric. 
Food Chem. (1978) 26 ,1460-1463 ) for d e
term in in g residues o f diquat by gas-liq
uid  chrom atography o f the am ine pro
duced by the reduction  of the pyrid in i- 
um  salt w ith  sodium  borohydride, to ex
tend the m ethod to residues o f paraquat,

and to elim inate interferences fou n d  in  
som e crop sam ples.

(10) D ithiocarbam ates, General Residue M ethods: 
A p point A ssociate Referee; contin ue  
study to d ev elop  m ethods for d istin 
g u ish in g  dialkyldithiocarbam ates from  
ethylenebisd ith iocarbam ates and for de
term ining the parent fu n g ic id es and  
their m etabolites in  foods.

(11) M aleic  H ydrazide: A p point Associate 
Referee; contin ue study o f gas-liquid  
chrom atographic or h igh  pressure liquid  
chrom atographic m ethods for determ in
in g  m aleic hydrazide in  foods.

(12) l-N aph th a len eacetic  A c id  and 1-N aph- 
thaleneacetam ide: Initiate collaborative 
study o f the Associate Referee's im 
proved version  of the m ethod  for deter
m in in g  1-naphthaleneacetic acid and 1- 
naphthaleneacetam ide in  apples by h igh  
pressure liquid  chrom atography (/.
Assoc. Off.  A nal. Chem. (1980) 63, 100- 
106).

(13) O rganotin  Fungicides: C ontinue study.
(14) Pentachlorophenol: C ontinue study of 

the gas-liquid chrom atographic m ethod  
for determ in ing p en tach lorophenol, un- 
derivatized , in  m ilk and b lood, as d e
scribed by the Associate Referee (/. Agric. 
Food Chem. (1980) 28 ,710-714); conduct 
intralaboratory trial of an im proved ver
sion  o f th is m ethod w ith  m odifications 
for the analysis o f gelatin , fish , and eggs  
and, if warranted by the results, in itiate  
interlaboratory trial o f the im proved  
m ethod.

(15) Sodium o-Phenylphenate: A p point A sso
ciate Referee; contin ue study to evaluate 
h ig h  pressure liqu id  chrom atographic 
m ethods for determ in ing o-p h en ylp h e-  
nol in  foods.

(16) Substitu ted Ureas: Initiate collaborative 
study o f the gas-liquid chrom atographic 
m ethod proposed by the Associate Ref
eree, based on  the m ethod of Baunok 
and G eissbueh ler (Bull. Environ. Contam . 
Toxicol. (1968) 3, 7-17).

(17) Succinic A c id , 2 ,2 -D im eth ylh ydrazide: A p
point Associate Referee; contin u e study  
to d ev elop  a gas-liquid chrom atographic 
or h igh  pressure liqu id  chrom atographic 
m ethod for determ in ing succin ic acid,
2 ,2 -d im ethylhydrazide in  foods.

(18) Thiolcarbam ate Herbicides: A p p oin t A sso
ciate Referee; contin u e study to evaluate  
m ethods for determ in ing residues of
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thiolcarbam ate herbicides in crops.
(19) s-Triazines: A p point A ssociate Referee; 

in itiate collaborative study of the gas- 
liquid  chrom atographic m eth od  for d e
term ining atrazine and cyanazine in  
corn and potatoes, as ou tlin ed  by the  
General Referee (/. Assoc. Off.  Anal.
Chem. (1980) 63, 273).

(20) Trifluralin: A p point Associate Referee; 
con tin u e study to evaluate m ethods for 
determ in ing trifluralin in crops.

M ETALS A N D  OTHER ELEMENTS
(1) A tom ic Absorption: C hange title of topic 

to A tom ic A bsorption Spectrophotom e
try (AAS); contin u e study to consolidate  
present official m ethods for determ in ing  
m etals and other e lem en ts by atom ic ab
sorption spectrophotom etry into a g en 
eral analytical schem e for all food com 
m odities.

’*'(2) Cadm ium  and Lead in Earthenware: D esig 
nate as surplus the official first action  
rapid screen ing m ethod for d etecting  
acid-extractable cadm ium  and lead in  
earthenw are, 25.035-25.037; subm it eval
uation of data supporting the editorial 
revisions m ade in 1980 to make the o ffi
cial final action AOAC-ASTM m ethod  
for determ in in g  cadm ium  and lead in  
earthenw are, 25.031-25.034, conform  to 
the revised  ASTM procedure.

(3) Carbon Rod A tom iza tion  Techniques: C on
tinue study o f analytical m ethods using  
carbon rod atom ization techn iques for 
atom ic absorption spectrophotom etric  
determ ination  o f trace e lem en ts in 
foods.

(4) C ontam ination C ontrol in Trace Elem ental 
A nalysis: D iscon tin u e as separate topic, 
w ith  each Associate Referee under the 
direction o f the General Referee for M et
als and O ther E lem ents to ensure that 
proper procedures for contam ination  
control are incorporated into m ethods 
b ein g  considered  for collaborative study  
in their topics.

(5) Emission Spectrochem ical M ethods: Pre
pare m ethod w rite-up and protocol for

* An asterisk before a recommendation indicates that official 
action on that recom m endation resulted in its appearance in 
"C hanges in  M ethods."The recom m endations subm itted  by Com m ittee E were 
adopted by the  Association. Section num bers refer to Official 
M ethods o f Analysis (1980) 13th Ed., and "Changes in Methods," 
/. Assoc. Of f .  A nal. Chem. (1980) 63, 374-423.

collaborative study o f the in d u ctiv ely  
coupled  argon plasm a em ission  spectro
scopic m ethod d ev elop ed  by the A sso
ciate Referee for m ultielem ent analysis 
of raw agricultural crops for review  by 
the General Referee; m onitor progress o f  
the o n g o in g  collaborative study d e
scribed by the General Referee in  1981 
of the m ethod usin g  n itric-perch loric  
acid d igestion  o f infant form ula w ith  
m ultielem ent determ ination  by induc
tively  coupled plasma em ission  spectros
copy.

(6 ) Fluorine: A p point A ssociate Referee; in i
tiate second collaborative study o f the 
m icrodiffusion  and flu orid e-specific  
electrode m ethod studied  by Dabeka and  
M cK enzie (/. Assoc. Off.  A nal. Chem.
(1981) 64, 1021-1026) for determ in ing  
fluoride in infant foods, w ith  the m eth
od m odified  for im provem en t as su g
gested  by the authors o f the first study, 
after approval of the study protocol by  
the General Referee.

(7) H ydride G enerating Techniques: C ontinue  
study to evaluate hydride generators 
and to select a specific m ethod  and h y 
dride generator for collaborative study  
of the hydride evolu tion  atom ic absorp
tion spectrophotom etric determ ination  
of arsenic and selen iu m  in foods; con 
tinue study of hydride ev o lu tion  m eth
ods for determ in ing tin in  foods.

(8 ) M ercu ry  (Organic): C hange title o f topic 
to Mercury; contin u e study o f interfer
ences from selen iu m  and tellurium  in  
the m ethod for determ in ing m ercury by 
atom ic absorption spectrophotom etry or 
ind u ctively  coupled  plasm a em ission  
spectroscopy usin g  the sim p lified  appa
ratus described by the A ssociate Referee 
(/. Assoc. Off.  A nal. Chem. (1981) 64, 
1105-1110) for generating elem ental 
mercury vapor from  sam ple d igests w ith  
stannous ch loride reducing so lu tion  
and, w h en  the interferences are fu lly  d e
fined , design  collaborative study o f the 
m ethod for review  by the G eneral Ref
eree.

(9) M e th y l M ercu ry in Fish and Shellfish: In i
tiate topic for collaborative study of an 
im proved version  of the m ethod by 
Watts et al. (/. Assoc. Off.  A nal. Chem.
(1976) 59, 1226-1233) for the gas-liquid  
chrom atographic determ ination  of 
m ethyl mercury in fish  and sh e llfish , in 
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corporating the m ethod m odifications 
d evelop ed  by J. O 'R eilly to elim inate the  
problem s experienced  w ith  the d ie th y l
en e g lycol succinate-packed colum n in 
the previous collaborative study o f this 
m ethod, as described by the General 
Referee in 1981.

(10) M u ltim eta l Residues by Resin Column Sepa
rations: C ontinue study o f an im proved  
version of the resin colum n chrom ato
graphic technique for isolating transi
tion  elem ents and heavy m etals from al
kali and alkaline earth m etals (/. Agric. 
Food Chem. (1975) 23, 41-45) for use in  
conjunction w ith  m u ltielem en t d etec
tion  system s.

(11) O rganom etallies: C ontinue study to d e
ve lo p  m ethods for determ in ing organo- 
m etallic com pounds in  foods.

*(12) Polarography: A dopt as official first ac
tion the dry ash, anodic stripping vol- 
tam m etric m ethod described by the As
sociate Referee in  1981 for determ in ing  
cadm ium  and lead in  foods other than 
fats and oils; contin ue study.

(13) Tin: C ontinue official first action status 
of the atomic absorption spectrophoto- 
m etric m ethod for determ in ing tin in 
canned fruits, vegetab les, and juices, 
25.136-25.138; com plete interlaboratory 
trial of an im proved version  of 25.136- 
25.138 and, if warranted by the results of 
the trial, in itiate collaborative study of 
the im proved m ethod, after subm itting  
the protocol for the study to the General 
Referee for approval.

(14) V oltam m etric M ethods: C ontinue official 
first action status of the anodic stripping  
voltam m etric m ethod for determ in ing  
lead in  evaporated m ilk and fruit juice, 
25.080-25.082; contin ue study of voltam 
m etric m ethods applicable to the deter
m ination of m etals and other elem ents  
in  foods.

M ULTIRESIDUE M ETH O D S  
(INTERLABORATORY STUDIES)

(1) C om prehensive M ultiresidue M ethodology: 
C onduct ruggedness test and intra- and 
interlaboratory trials of the im proved  
pesticide m ultiresidue m ethod o f Luke 
et al. (/. Assoc. Off.  A nal. Chem. (1981) 64, 
1187-1195), using the standard additions 
approach proposed by the Associate Ref
eree after the recent publication o f the 
m ethod in order to offset the quantita

tion problem s resulting from greater 
gas-liquid chrom atographic responses 
for som e analytes in  the presence of crop 
extractives than in pure standard so lu 
tions; prepare protocol for collaborative 
study o f the m ethod usin g  standard ad
d itions for quantitation, if warranted by 
the results of the intra- and interlabora- 
tory trials, for review  and com m ent by 
the G eneral Referee.

(2) G as-liquid C hrom atography (A lkaline P re
column): Subm it m anuscript on the per
form ance o f the alkaline precolum n gas- 
liqu id  chrom atographic m ethod for 
id en tify in g  and determ in ing o ,p ' DDT, 
p ,p '~DDT, p ,p'~TDE, m ethoxychlor, and  
Perthane as their deh ydroh alogenated  
derivatives (/. Assoc. Off.  A nal. Chem.
(1969) 52, 548-553) in  the collaborative  
study o f the quantitative deh ydrohalo- 
genation  and determ ination of these  
pesticides in the absence o f a food  sam 
ple matrix, and in  the intralaboratory 
studies o f the m ethod in  actual food  
analyses.

(3) M u ltie lem en t D eterm ination A fter  Closed  
System  Digestion: Transfer topic to the  
General Referee for M etals and O ther El
em ents; contin ue official first action sta
tus of the m ultielem en t m ethod,
25.A 01-25.A 05 (/. Assoc. Off.  Anal. Chem. 
(1980) 63, 388-391), for determ in ing ar
senic, cadm ium , lead, selen iu m , and zinc  
in foods; contin ue study to extend this 
m ethod to the determ ination of chrom i
um, copper, and nickel.

(4) Organophosphorus Pesticide Residues: 
C ontinue study of the official final ac
tion carbon colum n cleanup m ethod for 
residues o f parathion, paraoxon, EPN, 
carbophenothion  and its oxygen  analog  
in apples and green  beans, 29.039- 
29.043, to extend the coverage o f this 
m ethod to additional organophosphorus 
pesticides and additional crops; contin ue  
study to com p ile and sum m arize avail
able data on the recovery o f organoph os
phorus pesticides by th is m ethod.

(5) Pesticides in M ea t and M ea t Products: A p 
p oin t Associate RefeTee; in itiate co llabo
rative study to test the applicability  of 
the AOAC m ultiresidue m eth od ology ,
29.001-29.028, for determ in ing organo- 
ch lorine pesticide residues in m eat and 
m eat products.

(6 ) P ollu tan t Phenols in Fish: Initiate topic to
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d ev elop  and collaboratively study m eth
ods applicable to the analysis o f fish  for 
residues of p h en o ls  classified as priority  
pollutants by the U.S. E nvironm ental 
Protection A gency.

(7) W hole Blood: C ontinue study of the
m ethod for extracting M irex from  w h o le  
blood  (/. Assoc. Off.  A nal. Chem. (1980) 63, 
965-969) and the application of this 
m ethod to the extraction o f additional 
organoch lorine pesticides; conduct in 
terlaboratory trial o f the m ethod and, if 
warranted by the results of the trial, d e
velop  collaborative study protocol for re
v iew  and approval by the G eneral Ref
eree.

O R G A N O C H L O R IN E  PESTICIDES

(1) Chlordane: Initiate collaborative study  
of the m ethod com b in ing m ultiresidue  
extraction, 29.011-29.012, acetonitrile 
partitioning cleanup, 29.014, Florisil co l
um n chrom atographic cleanup and resi
due separation, 29.031-29.033, and e lec
tron capture gas-liquid  chrom atography, 
29.018, for determ in ing residues o f cis- 
chlordane, frans-chlordane, octachlor 
epoxide (oxychlordane), and heptachlor  
epoxide in butter, eggs, fish , and poultry  
fat; con tin u e study to d efin e  the term i
nal residues of chlordane in various 
foods and to evaluate m ethods for their  
determ ination.

(2) Chlorinated Dioxins: C ontinue study to 
d evelop  and evaluate analytical m ethods  
for determ in ing residues of 2,3,7,8-tetra- 
ch lorod ibenzo-p-d iox in  (TCDD) at parts- 
per-trillion lev e ls  in  fish , m ilk, and  
other foods, and to establish criteria for 
confirm ing the id en tity  o f TCDD by gas- 
liquid  chrom atography/m ass spectrom 
etry.

(3) Chlorobenzilate, C h loropropyla te , and Bro- 
m opropylate: Prepare report on the stud
ies to incorporate the determ ination  of 
chlorobenzilate, chloropropylate, and  
brom opropylate residues at tolerance 
lev els  in  fruits and nuts into the m u lti
residue m ethod, 29.001-29.018, and to 
convert these com p ounds to their triflu- 
oroacetic acid derivatives for enhanced  
sen sitiv ity  in the electron capture gas- 
liquid  chrom atographic determ inative  
step, 29.018; contin ue study to evaluate 
other m ethods for determ in ing residues

of these pesticides in  foods w ith  a h igh  
lip id  content.

(4) Dicofol: A ppoint A ssociate Referee; con 
tinue study to evaluate m ethods for the 
determ ination o f d icofol residues in 
crops.

(5) Kepone: C ontinue study of analytical 
m ethods for d eterm in ing residues of 
K epone in fish  and sh ellfish .

(6 ) Low M oistu re-H igh Fat Sam ples, Extraction  
Procedure: Initiate collaborative study of 
the m ethod com b in ing the sam ple prep
aration /extraction  procedure reported  
by the Associate Referee in 1981 w ith  
acetonitrile partition ing, 29.014, Florisil 
colum n cleanup, 29.015 or 29.029- 
29.034, and electron capture gas-liquid  
chrom atography, 29.018, for determ in 
in g  organochlorine residues in o il seeds 
and related low  m oisture-h igh  fat prod
ucts.

(7) M ultiresidue M eth o d o lo g y , M in iaturization: 
C om plete the collaborative study of the 
Associate Referee's im proved version  of 
the m iniaturized m ultiresidue extraction  
and cleanup procedure for determ in ing  
residues of organochlorine pesticides 
and polychlorinated  b ip h en y ls  in  fish (/. 
Assoc. Off.  A nal. Chem. (1974) 57, 567 -  
579) and, if warranted by the evaluation  
of the results, subm it a report on the co l
laborative study w ith  a recom m endation  
for consideration of the m ethod under 
the interim  first action approval proce
dure.

(8 ) Photochem ical D eriva tiza tion  for C onfirm a
tion of Residue Iden tity: C ontin ue study  
of the Associate Referee's m ethod for 
confirm ing the iden tity  o f heptachlor  
and heptachlor epoxide by gas-liquid  
chrom atography o f their photod eriva
tives (/. Assoc. Off.  A nal. Chem. (1977) 60, 
673-678) to determ ine (a) the iden tity  of 
the photod erivatives o f heptachlor, h ep 
tachlor epoxide, and other com pounds  
for w h ich  the confirm ation procedure 
has proved to be effective in  the absence 
of sam ple matrix, and (b) the extent to 
w h ich  coextractives from sam ples pre
pared by the m ultiresidue m ethods
29.001-29.018 and 29.029-29.034 affect 
the form ation of these derivatives; pre
pare report for publication of the results 
obtained w ith  the 56 organochlorine  
pesticides that have been irradiated in  
the com m ercial photochem ical reactor.
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*(9) P olychlorinated  B iphenyls (PCBs): A dopt 
as official final action the official first ac
tion  m ethods for determ in ing PCBs in  
dairy products, poultry fat, and fish,
29 .001- 29.018, and paper and paper- 
board, 29.035-29.038, in clu d in g  both the 
total peak area or peak h eigh t m ethod  
and the ind iv id u al peak area m ethod for 
quantitation of PCBs by electron capture 
gas-liquid chrom atography, 29.018, and  
Table 29:02.

(10) R oot-Absorbed Residues, E xtraction Proce
dures: A ppoint Associate Referee; con
tinue study to evaluate available in for
m ation on  the extraction o f root-ab
sorbed residues and to d evelop  and eval
uate effective extraction procedures for 
root-absorbed residues, for incorpora
tion in to  the m ultiresidue m ethod,
29 .001 - 29.018.

(11) Tetradifon, Endosulfan, and Tetrasul: C on
tinue study of the official final action  
m ethod for determ in ing en d osu lfan  I, 
end osu lfan  II, end osu lfan  sulfate, tetra
d ifon , and tetrasul in apples and cucum 
bers, 29.029-29.034, to d evelop  the in 
tralaboratory data for the 11 nonfatty  
foods that rem ain to be tested to deter
m ine if the m ethod is applicable to all 
Group I and Group II nonfattv foods  
(Table 29:02).

(12) Toxaphene: C ontinue study to d evelop  
and evaluate quantitation procedures for 
the term inal residues o f toxaphene, for 
use in conjunction w ith  the m ultiresidue  
m ethod ology , 29.001-29.018; continue  
study of electron capture capillary co l
um n gas-liquid chrom atography and 
other techn iques for the quantitative d e
term ination o f toxaphene residues in  
hum an tissues in clu d in g  milk.

*(13) O th er Topic: A dopt as official final ac
tion the official first action gas-liquid  
chrom atographic m ethod for the deter
m ination o f h exach lorobenzene and  
mirex in adipose tissue, 29.A 01-29.A 04  
(/. Assoc. Off.  A nal. Chem. (1980) 63, 396).

O R G A N O PH O SPH O R U S PESTICIDES
(1) Confirm ation Procedures: Initiate collabo

rative study of the p en taflurobenzyl bro
m ide derivative gas-liquid chrom ato
graphic m ethod o f Coburn and Chau (/. 
Assoc. Off.  A nal. Chem. (1974) 57,1272- 
1278; and Environ. Lett. (1975) 10, 225-  
236) for confirm ing the iden tity  o f orga-

noph osp horus pesticide residues recov
ered from w ater by a m ethod such as 
that of R ipley et al. (/. Assoc. Off.  Anal. 
Chem. (1974) 57, 1033-1042).

(2) Extraction Procedures: A p point Associate  
Referee; con tin u e study to determ ine the 
efficien cy  of extraction procedures for 
organophosphorus p esticide residues in 
crops.

(3) G eneral M eth od  for Organochiorine and O r
ganophosphorus Pesticides: A p point A sso
ciate Referee; con tin u e study to evaluate 
the applicability of the AOAC m ultiresi
due m ethod, 29.001-29.018, for deter
m in in g  additional organophosphorus 
pesticide residues in  fatty and nonfatty  
foods.

(4) High Fat Samples: C ontinue study to 
evaluate gel perm eation chrom atogra
phy as a cleanup technique for the deter
m ination o f organophosphorus pesti
cides and their m etabolites in fatty 
foods.

(5) Soils: A p point Associate Referee; con 
tinue study to d ev elop  m ultiresidue ex
traction and cleanup m ethods for deter
m in in g  organophosphorus pesticides 
and their m etabolites in  soils.

(6 ) Sw eep Codistillation: C ontinue study to 
extend the applicability o f the present 
sw eep  codistillation  m ethod for deter
m in in g  organophosphorus pesticide  
residues in  crops, 29.044-29.049, to the 
analysis of fatty foods.

(7) Thin Layer Chrom atography: Conduct in 
terlaboratory trial to evaluate the quanti
tative thin layer chrom atographic ap
proach for determ in ing organ op h osp h o
rus pesticides and their m etabolites in  
foods; con tin u e study to evaluate and re
fin e cleanup and enzym e in h ib ition  d e
tection procedures for determ in ing orga
nophosp horus pesticides by optical scan
n in g  thin  layer chrom atography.

(8 ) W ater: D iscontin ue topic, w ith  further 
work in this area to be carried out by the 
Associate Referee for O rganoph osp ho
rus P esticides in  Water under the direc
tion o f the General Referee for Water.

RADIO ACTIVITY
The p osition  o f General Referee for Radioac

tivity has been vacant since March 1981. The 
recom m endations were drafted by Com m ittee E 
after consultation  w ith  the Associate Referees.
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*(1) Barium-140: A dopt as official first action  
the interim  first action m ethod for the 
sim ultaneous determ ination  o f barium- 
140, cesium -137, and iodine-131 in  m ilk, 
as described in  the official final action  
m ethod  for cesium -137 in  m ilk, 48.025- 
48.029; in  cooperation w ith  the Associate 
Referees for C esium -137 and Iodine-131, 
revise the report on the 2  collaborative  
studies supporting the ex tension  of
48 .025 - 48.029 to barium -140 and iod in e-  
131 to correct the statistical and editorial 
problem s d elay in g  publication o f the re
port in  the Journal.

(2) Carbon-14: A p point A ssociate Referee; 
evaluate data from collaborative study  
conducted  by form er Associate Referee 
A.A. M oghissi o f the liquid  scin tillation  
m ethod, based on the absorption o f car
bon d iox ide in  aqueous sodium  hydrox
ide, for determ in in g  carbon-14 in  b io
logical sam ples, as ou tlin ed  by the for
m er General R eferee (/. Assoc. Off.  A nal. 
Chem. (1974) 57, 308-309).

(3) Cesium -137: C om plete the statistical 
analysis o f results from  the collaborative  
study on  ex ten d in g  the gam m a-ray sp ec
troscopic m ethod  for determ in ing ce
sium -137 in  m ilk, 48.025-48.029, to the 
determ ination  o f cesium -137 in other 
foods; revise report in  cooperation w ith  
the A ssociate R eferees for Barium-140 
and Iodine-131 on  the collaborative 
stu d ies conducted  to test the ex tension  
o f the m ethod for cesium -137 in m ilk,
4 8 .025 - 48.029, to the sim ultaneous d e
term ination o f barium -140, cesium -137, 
and iodine-131 in  m ilk (see rec. 1).

(4) lodine-131: In cooperation w ith  the A s
sociate R eferees for Barium-140 and Ce
sium -137, revise the report on  the collab
orative stu d ies conducted  to test the ex
ten sion  o f the officia l final action  
gamma-ray spectroscopic m ethod for ce
sium -137 in  m ilk, 48.025-48.029, to the 
sim ultaneous determ ination  o f barium - 
140, cesium -137, and iodine-131 in  m ilk  
(see rec. 1); con tin u e study o f the m ore 
sen sitiv e  m ethod  recom m ended by the  
N uclear Regulatory C om m ission , as 
sum m arized by the form er G eneral Ref
eree in  /. Assoc. Off.  A nal. Chem. (1979)
62, 387-389, for determ in in g  iodine-131  
in  m ilk.

(5) N eu tron  A ctiva tion  A nalysis: Subm it pro
tocol for collaborative study of the m eth

od  for determ in ing sodium  in  neutron- 
irradiated biological materials to the 
General R eferee for review  and, if ap
proved, in itiate the collaborative study; 
com plete the evaluation  o f data from  the  
collaborative study conducted by form er 
A ssociate Referee J. T. Tanner o f the 
m ethod ou tlin ed  by the form er General 
Referee (/. Assoc. Off.  A nal. Chem. (1976) 
59, 350-351) for determ in ing chlorine  
and brom ine in  neutron-irradiated b io
logical sam ples; contin u e study o f m eth 
ods for determ in in g  additional elem ents  
such as alum inum , calcium , copper, 
m agnesium , and m anganese in  neutron- 
irradiated sam ples.

(6 ) Plutonium : A p point A ssociate Referee; 
contin ue study o f the Energy Research 
and D evelop m en t m ethod, (1976) H A SL- 
300; E -P u -01-01 , for determ in ing p lu to
nium  in urine, feces, and water, as sum 
m arized by the form er G eneral Referee 
(/. Assoc. Off.  A n al. Chem. (1977) 60, 378 -  
379) for application to the determ ination  
of p lu ton ium  in  foods and other b io lo g i
cal materials.

(7) Radium -228: Prepare m anuscript for 
publication o f the m ethod  reported by 
the Associate Referee at the A nnual 
M eeting in  1980 for the determ ination  of 
radium -228 in  foods and water; conduct 
interlaboratory trial o f th is m ethod  and, 
if  warranted by the results o f the trial, 
in itiate collaborative study.

(8 ) Strontiu m -89 and -90: Initiate collabora
tive study o f the m ethod described by 
the Associate Referee in  /. A gric. Food 
Chem. (1969) 17, 1337-1339 for the deter
m ination  o f strontium -89 and -90 in  
foods.

(9) Tritium: A p point A ssociate Referee; re
evaluate data, and subm it revised  report 
on the collaborative study conducted  by 
form er Associate Referee A.A. M oghissi 
of the liquid  scin tillation  m eth od  for d e
term in in g tritium  in  urine (/. H ealth  
Phys. Soc. (1969) 17, 727-729) usin g  the 
m odified  scin tillation  m ixture described  
by the form er G eneral R eferee (/. Assoc. 
Off.  A nal. Chem. (1979) 62, 387-389).

WATER
(1) Chemical P ollu tan ts in A quatic Biota: C on

tinue study of autom ated ge l perm eation  
chrom atography/cesium  silicate adsorp
tion chrom atography as a cleanup proce
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dure for the gas-liquid chrom atographic 
determ ination of chem ical contam inants 
in fish.

(2) Chemical P ollu tants in W ater and W aste  
W ater: C ontinue rev iew  of analytical 
m ethods collaboratively studied by 
ASTM, EPA, and others for possib le  
adoption by AO AC as official m ethods; 
contin ue study.

(3) Chlorinated Solven ts in W ater: A ppoint 
Associate Referee; contin u e study to 
evaluate and collaboratively study m eth
ods for determ in ing chlorinated so lven ts  
in  w ater and wastewater.

(4) Organophosphorus Pesticides in Water: 
Subm it protocol for collaborative study  
of the m ethod proposed by the U.S. En

vironm ental Protection A gency for d e
term ining organophosphorus pesticides 
in  w ater and w astew ater to the General 
Referee for rev iew  and com m ent, and if 
approved by the General Referee, in i
tiate the collaborative study.

(5) Triazine Herbicides in W ater: A p point As
sociate Referee; contin u e study to evalu 
ate and collaboratively test m ethods for 
determ in ing triazine herbicides in  water 
and w astew ater.

(6 ) O th er Topics: C ontinue official first ac
tion status of the atom ic absorption spec- 
trophotom etric m ethod for determ in ing  
cadm ium , chrom ium , copper, iron, lead, 
m anganese, silver, and zinc in water, 
33.089-33.094.

Report of Committee F on Recommendations for Official Methods
M IC H A E L  W E H R  (O r e g o n  D e p a r tm e n t  o f  A g r ic u ltu r e , 635  C a p ito l St, N E , S a le m , O R  
9 7 3 1 0 ), C h a irm a n ;  D . A . S C H IE M A N N  (O n ta r io  M in is tr y  o f  H e a lth , E n v ir o n m e n ta l  
B a c te r io lo g y , B ox 90 0 0 , T erm in a l A , T o ro n to , O n ta r io , C a n ad a  M 5W  1R5); A R A M  
B E L O IA N  (E n v ir o n m e n ta l P r o te c tio n  A g e n c y , H a za rd  a n d  E v a lu a tio n  D iv is io n ,  
W a s h in g to n , D C  204 60); C H O N G  PA R K  (H e a lth  a n d  W e lfa re  C an ad a , H e a lth  
P r o te c tio n  B ran ch , T u n n e y 's  P astu re , O tta w a , O n ta r io , C a n ad a  K 1A  0L2); ROBERT M . 
T W E D T  (F o o d  a n d  D r u g  A d m in is tr a t io n , D iv is io n  o f  M ic r o b io lo g y , C in c in n a t i,  O H  
4 52 2 6 ); P A R IS M . BRICKEY, Jr (F o o d  a n d  D r u g  A d m in is tr a t io n , D iv is io n  o f  
M ic r o b io lo g y , W a sh in g to n , D C  2 0 2 0 4 ), S e c re ta ry ;  FO STER D . M cC L U R E  (F o o d  a n d  
D r u g  A d m in is tr a t io n , D iv is io n  o f  M a th em a tic s , W a sh in g to n , D C  2 0 2 0 4 ), S ta tis tic a l  
C o n s u lta n t

ANALYTICAL MYCOLOGY OF FO O DS  
A N D  DRUG S

(1) Baseline M o ld  Counts by Blending: Con
tinue study.

(2) Chemical M eth ods for D etectin g M old: 
C ontinue study.

*(3) Geotrichum  M o ld  in Canned Fruits, V egeta
bles, and Juices: A dopt as official first ac
tion the m ethod for Geotricluim  m old in  
fruit nectars, purees, and pastes; con
tinue study.

(4) Geotrichum  M o ld  in Frozen Fruits and Vege
tables: C ontinue study. *

* An asterisk before .1  recommendation indicates that official 
action on that recom m endation resulted in its appearance in "C hanges in M ethods."

The recom m endations subm itted by Com mittee F were 
adopted  by the Association. Section num bers refer to Official 
M ethods o f A na lysis (1980) 13th Edition.

(5) M o ld s and Yeast in Beverages: C ontinue  
study.

*(6 ) Standardization  of P lant Tissue C oncentra
tions for M o ld  Counting: Adopt as official 
first action the m ethod for H ow ard m old  
count of fruit nectars, purees, and pastes; 
contin u e study.

(7) Tom ato Products, Chemical M ethod: Con
tinue study.

(8 ) Tom ato Rot Fragment Count: C ontinue  
study.

DISINFECTANTS
(1) A ntim icrobial A gen ts U sed by Laundries on 

Fabrics and M aterials: C ontinue study.
(2) Sporicidal Tests: C ontinue study.
(3) Tuherculocidal Tests: C ontinue study.
(4) U se-D ilu tion  T est, Variation and A m en d 

ments: C ontinue study.
(5) Virucidc Tests: C ontinue study.
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(6 ) T extile A ntibacteria l P reservatives: Initiate 
topic.

EXTRANEO US M ATERIALS IN FO O DS  
A N D  DRUG S

(1) A sbestos M easu rem ents in Foods, D rugs, and  
Cosmetics: C ontinue study.

(2) A u tom ated  Filth A nalysis: C ontinue  
study.

(3) Botanical D rugs, A du ltera tion  by Foreign 
P lant M aterials: C ontinue study.

(4) Botanicals: C ontinue study.
(5) Brine Extractions, Techniques: C ontinue  

study.
(6 ) Cacao Bean Products, Ground: D iscon tin 

ue topic.
(7) C ereals, B reakfast, R eady-to-E at: C on

tinue study.
(8 ) Chocolate Products: C ontinue study.
(9) Cocoa P ow der and Press Cake: C ontinue  

study.
(10) D a iry  Products: D iscontin ue topic.

*(11) D efa ttin g  Solven t Econom izer, A pplica tion  to 
Filth M ethods: A dopt as official first ac
tion  the use of the so lven t econom izer  
apparatus as an alternative defatting  
procedure for ground turmeric; d iscon 
tinue topic.

(12) Fish, Canned: C ontinue study.
(13) Food Supplem ent Tablets: C ontinue  

study.
(14) Fruit Products: D iscontin ue topic.

*(15) Grains, W hole, Cracking Flotation M ethods:
A dopt as official first action the interim  
first action m ethod for internal insect in 
festation in w h o le  grain, /. Assoc. Off.  
A nal. Chcm. 64, 1408-1410 (1981), to re
place 44.037.

(16) Insect Excreta in Flour: C ontinue study.
(17) M a m m a l i a n  E x c r e ta  F r a g m e n ts  in  M i l l e d  

F o o d  P r o d u c ts :  C ontinue study.
(18) M e a t s ,  P ro c e s se d : C ontinue study.
(19) M e t h o d s  f o r  U r in e  D e te c t io n  (f o r m e r l y  

U r in e  T E C ): A p point Associate Referee.
(20) M ite  Contam ination Profiles and C haracter

ization of D am age to Foods: A p point A s
sociate Referee.

(21) M ite s  in S tored Foods: C ontinue study.
(22) M ushroom  Products, Dried: C ontinue  

study.
(23) M ushroom s, Canned: C ontinue study.
(24) P articu lates in Large Volum e Parenterals: 

C ontin ue study.
(25) Peanut B u tter, W ater-Insoluble Inorganic 

Residues: C ontinue study.

*(26) Rice and Rice Products: A dopt as official 
first action the m ethod for filth  in  rice 
flour, rice paper, and extruded rice prod
ucts; d iscon tin u e topic.

(27) R ye Bread: C ontinue study.
(28) Soluble Insect and O ther A n im al Filth: A p

p oin t Associate Referee.
(29) Soups, Canned and D ehydrated: C ontinue  

study.
(30) Spices: A p point Associate Referee.
(31) Tea: D iscontin ue topic.
(32) Vegetable Products, D eh ydra ted , Isolation of 

Extraneous Filth: C ontinue study.
(33) V ertebrate Excreta, Chemical Identification  

Test (form erly  M am m alian  Excreta, Chem i
cal Confirm ation Test): A p point Associate 
Referee.

(34) Fecal Sterols: Establish topic; appoint 
Associate Referee.

(35) M ole: Establish topic.

M ICROBIO LO GICAL M ETH O D S
( 1 ) A utom ated M eth ods for Foods and C osm et

ics: C ontinue study.
(2) A u tom ated  M eth ods for Fungi: C ontinue  

study.
(3) Bacillus cereus, Isolation and Enumeration: 

C ontinue study.
(4) Bacillus cereus Enterotoxin: C ontinue  

study.
(5) Bacillus cereus Toxin: C ontinue study.
(6) C am pylobacter species: C ontinue study.
(7) Canned Foods: C ontinue study.
(8) Cereal Products: C ontinue study.
(9) Clostridium  botulinum  and Its Toxin, D e tec

tion: C ontinue study.
(10) Clostridium  perfringens, Isolation and Enum

eration: C ontinue study.
(11) Coliform Bacteriology: C ontinue study.
(12) Cosm etic M icrobiology: C ontin ue study.
(13) Endotoxins by Limulus A m ebocytc  Lysate: 

C ontinue study.
*(14) Enteropathogenic Escherichia coli: Adopt 

as official first action the m ethod  for d e
tection of Escherichia coli in vasiven ess  
using m onolayer HeLa cells  prepared in 
antibiotic-free m inim al essential m edi
um w ith  fetal b ov in e serum.

(15) Enteropathogenic Escherichia coli, D irect 
Fluorescent A n tibody Procedures: C on
tinue study.

(16) Escherichia coli and Coliform Bacteria: 
C ontinue study.

(17) Parasitology: C ontinue study.
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(18) Pathogenic Y easts, M o ld s , and A c tin o m y
cètes: C ontinue study.

*(19) Salmonella: A dopt as official final action  
the official first action revision , /. Assoc. 
O ff. A nal. Chem. 64, 529 (1981), of
46 .054- 46.067 for the detection  o f Salm o
nella to d elete the com bination o f bril
liant green, Salm onella-Shigella  (SS), and  
bism uth su lfite agars andreplace them  
by a com bination of b ism uth su lfite , x y l
ose lysin e  desoxycholate, and H ektoen  
enteric agars; adopt as official final ac
tion the official first action revision , /. 
Assoc. Off.  A nal. Chem. 64, 529 (1981), of
46 .054 - 46.067 for the detection  of Salm o
nella species to extend the applicability  
of the m ethod to ed ib le casein and milk 
chocolate; in m ethod 46.054-46.067, re
vise 46.058(b) to clarify directions for 
the treatm ent o f typical or susp icious tri
p le  sugar iron (TSI) agar cultures. This 
section  is subject to som e interpretation  
w h en  a typical TSI reaction is obtained  
and the lysine iron agar is not typical for 
Salmonella. The fo llow in g  revision  d i
rects analysis o f the TSI culture as a pre
sum ptive positive Salm onella  culture:

(b) Presum ptive reactions. —Incubate TSI 
and LIA slants at 35° for 24 ±  2 h and 48 ±  
2 h, resp. Cap tubes loosely  to m aintain  
aerobic conditions w h ile  incubating slants 
to prevent excessive H 2S production. 
Salmonella cultures typically have alk. (red) 
slant and acid (yellow ) butt, w ith  or 
w ithou t H 2S (blackening o f agar) in TSI 
agar. In LIA, Salmonella cultures typically  
have alk. (purple) reaction in  butt. C on
sider on ly  a distinct y e llo w  coloration in  
butt of tube as an acidic (neg.) reaction. 
Do not elim inate cultures that produce 
discoloration in  butt so le ly  on this basis. 
M ost Salm onella  cultures produce H 2S in 
LIA. Retain all presum ptive pos. Salmo
nella cultures on TSI (alk. slant and acid  
butt) agar for b iochem . and serological 
tests w h eth er or not corresponding LIA 
reaction is pos. (alk. butt) or neg. (acid  
butt). Do not exclude a TSI culture that 
appears to be non-Salm onella  if the reaction 
in LIA is typical (alk. butt) for Salmonella. 
Treat these cultures as presum ptive pos. 
and subm it them  to further exam ination. 
LIA is useful in detection of S. arizonae and

atypical Salm onella  strains that u tilize  lac
tose a n d /o r  sucrose. Discard on ly  appar
ent non  -Salm onella  TSI agar cultures (acid 
slant and acid butt) if corresponding LIA 
reactions are not typical (acid butt) for 
Salmonella. Test retained presumptive pos. 
TSI agar cultures as directed in 46.058(c) to 
det. if they are Salmonella sp., 46.062(e)(1), 
or S. arizonae organism s, 46.062(e)(2).

If TSI slants fail to give typical Salmonella 
reactions, pick addnl susp icious co lon ies  
from selective m edium  plate not g iv in g  
presumptive pos. culture and inoculate TSI 
and LIA slants as in  (a).

(20) Salm onella, Fluorescent A n tibody Technique: 
C ontinue study.

(21) Shigella: D iscontin ue topic.
(22) Som atic C ell, A u tom atic O ptical Counting  

M ethod: C ontinue study.
(23) Som atic C ell, Fossomatic Counting M ethod: 

C ontinue study.
(24) Som atic C ell, M illipore-D N A  A ssay: Con

tinue study.
(25) Som atic C ell, Rolling Ball V iscom eter Proce

dure: C ontinue study.
(26) Staphylococcal Toxins: C ontinue study.
(27) Staphylococcus: C ontinue study.
(28) Staphylococcus aureus: C ontinue official 

first action status of the surface p lating  
m ethod for S. aureus (46.075-46.076).

(29) S terility  Testing of M edica l Devices: Con
tinue study.

(30) Testing Biological S terility  Indicators: C on
tinue study.

(31) Vibrio cholerae and D etection  of Its Toxin: 
C ontinue study.

(32) Vibrio parahaem olyticus: C ontinue study.
(33) V irology and A n im al O ncology: C ontinue  

study.
(34) Y east and M o ld  Counts by Spiral P late 

M ethod: C ontinue study.
(35) Yersinia enterocolitica: C ontinue study.
(36) H elium  Leaks, D etection  in Canned Foods: 

Initiate topic.
(37) M icrobe Identification by C apillary GC: 

Initiate topic.
(38) O th er topics: C ontinue official first ac

tion status o f the fo llo w in g  m ethods: 
exam ination o f frozen, ch illed , pre
cooked, or prepared foods, 46.013- 
46.016; therm ophilic bacterial spores in  
sugars (46.026-46.030); virus in ground  
beef (46.120-46.122).
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Report of Committee G on Recommendations for Official Methods
RICHARD L. BRUNELLE (Bureau of A lcohol, Tobacco and  Firearm s, Rockville, MD 
20850), Chairman; VALVA C. MIDKIFF (U niversity  of K entucky, L exington, KY 40506); 
PATRICIA BULHACK (Food and  D rug A dm inistra tion , D ivision of Color Technology, 
W ash ing ton , DC 20204); GLENN M. GEORGE (Salsbury Laboratories, C harles City, IA 
50616); GORDON G. CARTER (Food and  D rug A dm inistra tion , N ational C enter for 
A ntib io tics Analysis, W ashington, DC 20204), Secretary; and  RUEY K. CHI (Food and  
D rug  A dm in istra tion , D ivision of M athem atics, W ashington, DC 20204), Statistical 
Consultant

ANTIBIO TICS
*(1) A ffin ity  Q ua lita tive  D eterm ination of P enh  

cillin in M ilk: A dopt as official first ac
tion  the m icrobiological p en ic illin -a ffin 
ity  m ethod for qualitative detection  of 
p en ic illin s  in m ilk at levels > 0.01  unit 
p en ic illin  G /m L  as described by the A s
sociate Referee; contin ue study.

*(2) Bacitracin in Feeds: A dopt as official first 
action the quantitative m icrobiological 
determ ination  of bacitracin in feed  pre
m ixes at lev els  > 1 0  g / lb  as described by 
the A ssociate Referee; contin ue study.

*(3) Bacitracin in Feeds and Premixes (Chemical 
D eterm ination): A dopt as official first ac
tion  the quantitative HPLC determ ina
tion  o f bacitracin in  feed prem ixes at 
lev e ls  > 1 0  g /  lb, as described by the As
sociate Referee; contin ue study.

(4) Bambermycins: C ontinue study.
(5) C hloram phenicol in A n im al Tissues: C on

tinue study.
(6 ) C hlortetracyclin e in Feeds: C ontinue o ffi

cial first action status o f m ethod  
42.215-42.220; contin ue study.

(7) E rythrom ycins: C ontinue official first ac
tion status o f m ethod 42.221-42.225; con 
tinue study.

(8 ) Lasalocid Sodium  (M icrobiological A ssay): 
C ontin ue study.

(9) Lincom ycin in Feeds: C ontinue official 
first action status o f m ethods 42.237- 
42.240, 42.135-42.138; contin ue study.

(10) M onensin: C ontinue official first action  
status of m ethods 42.245-42.249, 
42.250-42.255; contin ue study.

N o  reports w ere subm itted by the General 
Referees in the areas o f Forensic Sciences, M i
crobial M utagenicity Testing, and Toxicological 
Tests. The recom m endations for contin ued  
study w ere in itiated  by m em bers o f C om m ittee
G.

(11) O xytetracyclin e: C ontinue study.
*(12) Q uan tita tive  D eterm ination of (1-Lactam A n 

tibiotic Residues in M ilk: A dopt as official 
first action the B. stearotherm ophilus disc 
m ethod for quantitative determ ination  
of p en ic illin s in m ilk at lev e ls  >0.016  
unit p en ic illin  G /m L  as described by the 
Associate Referees. This recom m enda
tion for adoption is m ade w ith  the provi
sion  that, in  the case of any d ispute or 
controversy, the official first action  
m ethod 16.142 be d esignated  as the con 
clusive m ethod for the quantitative d e
term ination o f p en ic illin  in  m ilk.

* (13) Q u alita tive  D eterm ination of (1-Lactam A n 
tibiotic Residues in M ilk: A dopt as official 
first action the B. stearotherm ophilus  disc 
m ethod for qualitative d etection  o f p en i
c illin s in  m ilk at lev els  >0.008 un it p en i
c illin  G /m L , described by the Associate 
Referee. A dopt as official first action  
the B. stearotherm ophilus color-reaction  
am pule and m ultitest m ethods (D elvo- 
test) for qualitative d etection  o f p en ic il
lins in  m ilk at lev els  >0.007 un it p en ic il
lin /m L , as described by the A ssociate  
Referee. C ontinue study.

(14) Screening Procedures for A n tib io tics in Feeds: 
C ontinue study.

(15) Statistics o f M icrobiological A ssay: C on
tinue study.

(16) Tetracyclines in Tissues (Chrom atographic  
A ssay): C ontinue study.

(17) Tetracyclines in Tissues (M icrobiological 
A ssay): C ontinue study.

(18) Tylosin: C ontinue study.
(19) V irginiam ycin , Turbidim etric A ssay: C on

tinue study.
BIOCHEM ICAL M ETH O D S

(1) A m inoglycosides in A nim al Tissue: C on
tinue study.

(2) 17-/3-Estradiol and D ieth ylstilbestrol in 
Tissues (Imm unochem ical M eth ods): C on
tinue study.
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(3) Horm ones in Tissues (Im m unospecific A ffin i
ty  C hrom atography): C ontinue study.

(4) Immunochemical Species Identification of 
M eat: Initiate topic.

(5) Perform ance Evaluation M eth ods for N on- 
RIA Procedures M easuring H um an Chorion- 
iegonadatropin: C ontinue study.

(6 ) Perform ance Evaluation Protocols for C lini
cal Chemical and Im m unochem ical D iagnos
tic Products: C ontinue study.

(7) Steroid Q uantita tion  (E n zym atic M ethods):  
C ontinue study.

(8 ) Sulfa Drugs in A nim al Tissues (Im m unoas
say): C ontinue study.

COLOR A D D ITIV ES
(1) A rsenic and H eavy  M etals: C ontinue  

study.
(2) A tom ic Absorption: C ontinue study.
(3) Cosmetics: C ontinue study.
(4) C olor in C an dy and Beverages: C ontinue  

study.
(5) Color in Drugs: C ontinue study.
(6 ) Color in O th er Foods: C ontinue study.
(7) FD&C Red No. 4 in M araschino Cherries: 

C ontinue study.
*(8 ) High Pressure Liquid C hrom atography: 

Adopt as official final action m ethod  
34.B01-34.B06. Adopt as official first ac
tion the HPLC m ethod for the determ i
nation of interm ediates and reaction b y
products in FD&C Y ellow  N o. 5 as d e
scribed by the Associate Referee; con 
tinue study.

(9) Inorganic Salts: C ontinue study.
(10) In term ediates, U ncom bined, in Certifiable 

T riphenylm ethane Colors: C ontinue  
study.

(11) In term ediates, U ncom bined, in C ertifiable 
W ater-Soluble A zo  Colors: C ontinue o ffi
cial first action status o f m ethods  
34.059-34.062, 34.053-34.058, 34.063- 
34.068.

(12) In term ediates, Uncom bined in O th er C erti
fiable Colors: D iscontin ue topic.

(13) Subsidiary Colors in Certifiable C olor A d d i
tives: C ontinue study.

(14) X -R a y Fluorescence Spectroscopy: Con
tinue study.

COSM ETICS
(1) D eodorants, A lum inum  and Zirconium  in: 

C ontinue official first action status of 
m ethod 35.019-35.023, and m ethod  
35.001-35.006.

(2) Essential O ils and Fragrance M ateria ls, 
Components: C ontinue study.

(3) N itrosam ines: C ontinue study.
(4) P reservatives: C ontinue study.

DRUG  RESIDUES IN A N IM A L  TISSUES
(1) Carbadox: C ontinue study.
(2) Cyzine: D iscontin ue topic.
(3) Decoquinate: D iscontin ue topic.
(4) Dichlorophene: D iscontin ue topic.
(5) D iethylstilbcstrol: C ontinue study.
(6 ) D im ctridazole: C ontinue study.
(7) 3,5-D in itrobcnzam ide: C ontinue study.
(8 ) lpronidazole: D iscontin ue topic.
(9) N itrofurans: C ontinue study.

(10) Racephenicol: D iscon tin u e topic.
(11) Screening M ethods: C ontinue study.
(12) Steroids: C ontinue study.
(13) Sulfa Drugs: C ontinue study.

*(14) Sulfonam ide Drugs: A dopt as official first 
action the two interim  first action m eth
ods for the determ ination o f su lfam etha
z in e in sw in e tissues.

(15) 1-Tetram isole: D iscontin ue topic.
(16) Zeranol: D iscontin ue topic.

DR UG S IN FEEDS
(1) Am prolium : C ontinue study.

*(2) Arprinocid: Adopt as official first action  
the spectrophotom etric m ethod for the 
determ ination o f arprinocid in feed  pre
m ixes as described the the A ssociation  
Referee; contin u e study.

(3) A rsanilic Acid: C ontinue study.
(4) Carbadox: C ontinue study.
(5) D ibutyltin  Dilaurate: C ontinue study.
(6 ) 2-C hloro(2 ,4 ,5-Trichlorophcny't)V inyl D i

m eth yl Phosphate ( Rabon): C ontinue  
study.

(7) i,2 -D im e th y l-5 -n itro im id a zo le  (D im ctrida
zole): C ontinue first action status of 
m ethod 42.063-42.068; contin ue study.

(8 ) Ethopabate: C ontinue study.
(9) E thylenediam ine D ihydroiodide: C ontinue  

study.
(10) Furazolidone and N itrofurazone: C ontinue  

study.
(11) lpronidazole: C ontinue study.
(12) Larvadex: Initiate topic.
(13) M elengcstro l A cetate: C ontinue study.
(14) M icroscopy: C ontinue study.
(15) Nifursol: C ontinue first action status of 

m ethod 42.098-42.104; contin u e study.
(16) Phenothiazine: C ontinue study.
(17) P yran tel Tartrate: C ontinue study.
(18) Roxarsone: C ontinue study.
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(19) S u lfadim eth oxine-O rm etoprin  M ixtures: 
C ontinue study.

(20) Sulfa D rug Residues: C ontinue study.
(21) Sulfam ethazine and Sulfathiazole (Prem ix  

and Finished Feed Levels): C ontinue  
study.

(22) Sulfaquinoxaline: C ontinue study.
FORENSIC SCIENCES

(1) A B O  Blood Typing: C ontinue study.
(2) Biological Fluids (Im m unoelectrophoresis): 

C ontinue study.
(3) Blood: C ontinue study.
(4) B loodstains, A B H  Typing: Initiate topic.
(5) B loodstains, Species D eterm ination of Dried: 

Initiate topic.
(6 ) Bomb Residues: C ontinue study.
(7) Docum ents: C ontinue study.
(8 ) Fingerprints: C ontinue official first ac

tion  status of m ethods 45.001, 45.002-
45.004.

(9) Firearms: C ontinue study.
(10) Flamm able Fluids: C ontinue study.
(11) G unshot Residues: C ontinue study.
(12) Gunshot Residues by AA S: C ontinue  

study.
(13) H air Examination: C ontinue study.
(14) Infrared Spectroscopy: C ontinue study.
(15) M icroscopic M eth ods and G lass Products: 

C ontinue study.

(16) P aints, P yro lysis-G as Chrom atographic  
M ethods: C ontinue study.

(17) Safe Insulation: C ontinue study.
(18) Serial N um ber Restoration (Chem ical Etch

ing Techniques): Initiate topic.
(19) Soil A nalysis: C ontinue study.
(20) Voice Print Identification: C ontinue  

study.

M ICROBIAL M UTAG ENICITY TESTING
Prophage Induction: C ontinue study.

TOXICOLOGICAL TESTS
(1) A m es Test: C ontinue study
(2) A spiration  Tests: C ontinue study.
(3) Cell C ulture-E nzym e Induction Bioassay: 

C ontinue study.
(4) In Vitro M utagenic A ssay: C ontinue  

study.
(5) LDso Test: C ontinue study.
(6 ) Rabbit Eye Irritation Test: C ontinue  

study.
(7) Skirt Irritation Tests: C ontinue study.

VETERINARY ANALYTICAL  
TOXICOLOGY

Initiate General R efereeship.
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The previous report o f the Executive Director 
w as approved by the Board o f Directors and the 
Association as published (/. Assoc. Off.  Anal. Chem. 
64, 446-450 (1981)).

The first m eeting of the Board of Directors was 
held  January 15, 1981 in A rlington , VA. H. L. 
Reynolds, President, presided. Other members 
present w ere J. P. M inyard, W. R. Bontoyan, C. 
W. Gehrke, W. P. M cKinley, J. B. Kottemann, and
B. Larsen. Others present were: D. B. MacLean,
C. Cassidy, G. Schwartzm an, and K. Fom inaya.

The Board of Directors took the fo llo w in g  ac
tions at this m eeting:

(1) Reaffirmed teleph one ballots authorizing  
the com m itm ent of funds for AOAC to organize 
and administrate a Technical Advisory Group for 
ISO /TC 134, Fertilizers.

(2) A pproved the revised  Long-Range P lan
n in g  Com m ittee's (LRPC) activities for 1981.

(3) Approved the purchase of word processing  
equipm ent.

(4) Requested the LRPC to revise the proposed  
5-year plan in  accordance w ith  the revised terms 
of reference, activities list, and com m ents sent by 
Ms. R eynolds.

(5) Recom m ended that the approved terms of 
reference w ith  current mem bers' nam es for each 
Com m ittee be publish ed  in  The Referee w ith  a 
request for com m ent.

(6 ) Directed that the terms of reference for the 
Com m ittee on  Laboratory Q uality Assurance be 
m odified.

(7) A pproved the term s of reference for the 
Com m ittee on Safety, subject to annual review .

(8 ) A pproved the terms o f reference for the  
Com m ittee on M ethods for Air Sam pling and  
A nalysis, subject to annual review .

(9) Directed that the terms of reference for the 
Official M ethods Board be review ed and revised  
to be consistent w ith  the O ctober 1980 Bylaw  
A m endm ents.

(10) A pproved the terms o f reference for the  
Joint M ycotoxin C om m ittee.

(11) A pproved the Finance Com m ittee's rec
om m en dation  to retain the present accounting  
firm for fiscal year 1981.

(12) D irected the C om m ittee on the C onsti
tution to study the O ffice of the Treasurer.

(13) A pproved the concept o f a prom otional 
brochure, w h ich , a long w ith  the revised  H and

book and Style M anual, was to be presented  to 
the Editorial Board and the Board of Directors for 
com m ent before publication.

(14) Increased the price of the Journal to $62.00 
fer 1982.

(15) D irected Dr. MacLean to ask the Com 
m ittee on Collaborative Studies to provide terms 
of reference after the Committee's reorganization  
was com pleted.

(16) Reaffirm ed the request for term s o f ref
erence for the Com m ittee on State and Provincial 
Participation.

(17) Endorsed the idea of a m em bership d i
rectory, w ith  a request that Dr. MacLean work  
out the details for production.

(18) A pproved the term s o f reference for the  
Com m ittee on International Cooperation, subject 
to annual review .

(19) A pproved the terms of reference for the  
Com m ittee on the C onstitution.

(20) D irected that the Com m ittee on  A u to
m ated M ethods and the Com m ittee on Gas and  
Liquid Chrom atography for Pesticide Form ula
tions be com bined to deal w ith  the developm ent 
of specifications for instrum entation and per
form ance. The C om m ittee was to establish  its 
ow n organizational structure and w ou ld  receive 
a charge from the Board o f Directors after the 
Board's May 15th m eeting.

(21) A pproved the terms of reference for the  
Long-R ange P lanning C om m ittee, as m odified , 
subject to annual review .

(22) A pproved the terms of reference for the  
Ways and M eans Com m ittee.

(23) A pproved the registration fees for the 
1981 A nnual M eeting.

(24) R eview ed and approved the slid e series 
script. Accepted the estimate for photographer's 
services as presented.

(25) A ccepted the recom m ended policy  on  
Private Sustaining M em bership as am ended.

(26) D irected the Staff to rev iew  the n om i
nating procedure for F ellow s and to make a rec
om m endation for im proving and m odifying the 
current procedure.

(27) Requested a prelim inary study o f the 
advantages and disadvantages of AOAC entering  
in to  a Laboratory A ccreditation Program, to be 
presented to the Board at the May 15th m eeting. 
Suggested  a com m ittee be form ed to investigate
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the feasib ility  o f a laboratory accreditation pro
gram. D irected Dr. M acLean to prepare and  
im plem ent a proposal to evaluate the Utah State 
Laboratory as requested by the Utah State D e
partm ent of Agriculture.

(28) D irected Dr. M acLean to prepare and  
subm it a bid  to p ublish  and se ll the M an u al of 
M eth ods for A ir  Sam pling and A n alysis.

The secon d  m eetin g  o f the Board o f Directors 
was held  May 14,1981 in Ottawa, Ontario. H. L. 
R eynolds, President, presided. Other m em bers 
present were: J. P. M inyard, W. R. Bontoyan, C. 
W. G ehrke, J. B. K ottem ann, and B. Larsen. 
O thers present were: D. B. M acLean and D. 
Riccard.

The Board o f Directors took the fo llo w in g  ac
tion s at that m eeting:

(1) Directed that the terms of reference for the 
Com m ittee on State and Provincial Participation  
be rew ritten to fo llo w  the standard format. 
C om m ended the C om m ittee for their accom 
plishm ents.

(2) D irected that a chairm an for the C om m it
tee on Performance of Instrumental M ethods and 
Data H an dling be appointed; that a charge to the 
C om m ittee be established; and that the C om 
m ittee form ulate a tim etable and organizational 
plan. D irected the C om m ittee to plan a sym 
posium  for the 1983 A nnual M eeting.

(3) A pproved all funding com m itm ents made 
as o f M ay 14, 1981 to speakers at the 1981 Sym 
posia. D irected all future fu n d in g  be b u dgeted  
and lim ited  to travel and subsistence for invited  
foreign  speakers d eem ed to be essentia l to the 
success o f the sym posium .

(4) A u thorized  the appointm ent o f the Ad  
H oc C om m ittee on  Sym posia.

(5) D irected Dr. M inyard to prepare a draft of 
the term s o f reference for the AO  AC M eeting  
Program C om m ittee and to subm it the draft to 
th e Board at its O ctober 1981 m eeting.

(6 ) D irected the Staff to id en tify  a m anage
m ent co n su ltin g  firm  to rev iew  AOAC organi
zational structure and Bylaws, and to present a 
proposal to the Board at the Septem ber 1981 
m eeting. D irected Dr. M acLean to ask the  
C om m ittee on the C onstitution  to clarify w h o  
votes on the adoption of m ethods and to describe 
in  detail h o w  the voters are proven  e lig ib le .

(7) A dopted  a p oin t system  for the 1982 Fel
low s selection .

(8 ) A pproved travel funds for M. W ehr to 
represent AOAC in  the P h ilippines and possibly  
Taiwan. A pproved travel funds for M. Tuinstra 
to attend the 1981 AO AC A nnual M eeting.

(9) D irected B. Larsen to con vey  to the LRPC

the Board's concerns regarding com m unica
tions.

(10) D irected the Ad H oc C om m ittee on  Lab
oratory C ertification to prepare a detailed  anal
ysis o f pros and cons o f an A O A C -sponsored  
laboratory accreditation program.

(11) Directed the LRPC to d evelop  gu idelines  
for regional sections w ith  in p u t from  staff and  
persons n o w  active in  organ izin g regional sec
tions.

(12) Directed Dr. MacLean to draft a statement 
that FDA agree to w aive the application  o f the  
deduction alternative to incom e from the Annual 
M eeting w h en  FDA agrees to supply support for 
A nnual M eeting Sym posia.

The third m eetin g  of the Board o f Directors 
w as held  Septem ber 10,1981 in  A rlington , VA.
H. L. R eynolds, President, presided. M em bers 
present were: J. P. M inyard, B. Larsen, W. R. 
Bontoyan, J. B. Kottemann, C. W. Gehrke, and W.
P. M cK inley. O thers present were: D. B. Mac- 
Lean, R. Blakely, G. Schw artzm an, and K. Fomi- 
naya.

The Board of Directors took the fo llo w in g  ac
tions:

(1) A p p roved  th e  p rop osed  198 1-1982  
budget.

(2) A uthorized  the Executive Director to ap
prove travel ex tensions in sid e  or outside N orth  
Am erica, subject to certain conditions.

(3) Approved financial support for D. A. Biggs 
to attend ASTM E-29 m eetings as an AOAC rep
resentative.

(4) A pproved a cost o f liv in g  increase for the  
AO AC staff.

(5) M odified  the AOAC P ersonnel P olicy to 
extend the Executive Director's authority to 
p ostpone a salary step increase from  45 days to 
th e date o f the next Board o f D irectors' 
m eeting.

(6 ) D irected Dr. M acLean to w rite a letter of 
com m endation and thanks to Dr. M orton Beroza 
for his exceptional service to AOAC.

(7) D irected Dr. M acLean to verify  inform a
tion on an individual's service to AOAC, but not 
to judge perform ance, w h en  requested  by a 
governm ent agency or private industry to com 
m ent on  a volu nteer's participation in  AOAC.

(8 ) A pproved the n om ination  of W illiam  
H orwitz as an Honorary M ember of AOAC at the 
O p en in g  Session o f the 95th A n nual M eeting.

(9) Approved the fo llow ing recom m endations 
concern ing AOAC international activities:

a. Pay 1981 ANSI fees.
b. Request the Com m ittee on International 

Cooperation to rev iew  AOAC participation,
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docum ent the value o f AOAC in vo lv em en t in 
each activity, make recom m endations on changes 
in AOAC in vo lvem en t in specific activities, and 
provide a proposed budget for future interna
tional activities at the O ctober 1981 m eeting.

c. C ontinue efforts to solicit Private Sus
taining M embers from the fertilizer industry for 
support of ISO/TC 134, Fertilizers, and consider  
a sim ilar effort for support o f ISO/TC 34, A gri
cultural Food Products.

d. Fund international activities as presently  
budgeted, including Fiscal Year 1982, for ISO/TC  
34 and ISO/TC 134, p en d in g  review  by the  
C om m ittee on International Cooperation.

(10) A pproved the term s of reference for the 
C om m ittee on  State and Provincial Participa
tion.

(11) Directed that the Com m ittee on M eeting  
A rrangem ents be disbanded.

(12) Deferred decision  on reactivating the 
Interagency Com m ittee until receipt o f a clari
fication from the LRPC concerning the proposed  
activities o f this Com m ittee.

(13) C hanged the nam e o f the Ad H oc C om 
m ittee on Sym posia to the Special Program  
Com m ittee.

(14) D irected that the Board o f Directors an 
nually review  the status and perform ance o f all 
com m ittees.

(15) Directed the Staff to review  the term s of 
reference for each com m ittee to ensure that they  
inclu de terms o f service and reappointm ent p o
tential.

(16) Endorsed im proving the m anagem ent of 
existing  requirem ents to ensure subm ittal of 
w ritten  reports o f com m ittee activities.

(17) A p pointed  an Ad H oc C om m ittee on 
M em bership.

(18) D irected the C om m ittee on  the C onsti
tution to review  the votin g  procedure and make 
recom m endations on  possib le changes.

(19) A ppointed B. Larsen as Secretary pro tern 
to hand le A ssociation b usiness until a Secretary 
is appointed, provid in g  the AOAC attorney  
confirm s the legality  o f such an appointm ent.

(20) A pproved the concept o f op en  m eetings  
for the C om m ittees on  O fficial M ethods (A-G ) 
w ith  the con d ition  that an yone w ish in g  to par
ticipate or to make a presentation n otify  the 
AOAC office 2 w eeks before the com m ittee  
m eeting.

(21) A pproved the purchase o f a m in i-com 
puter for the AOAC office.

The fourth m eeting o f the Board of Directors 
w as h eld  October 18, 1981 in  W ashington , DC.
H. L. R eynolds, President, presided. M em bers

present were: W. P. M cKinley, J. P. Minyard, W.
R. Bontoyan, C. W. Gehrke, J. B. K ottem ann, and
B. Larsen. Others present were: D. B. MacLean,
R. Blakely, G. Schwartzm an, and K. Fom inaya.

The Board took the fo llo w in g  actions at that 
m eeting:

(1) A ck n ow led ged  receipt of :he audited fi
nancial report and decided to await the report of 
the Finance Com m ittee before taking any ac
tions.

(2) Endorsed all but on e recom m endation  
m ade by the LRPC for im proving m ethods out
put; i.e., the Board believes that contract analysis 
is not the m ost effic ien t way to im prove and  
stream line protocols for interlaboratory co llab
orative studies.

(3) C om m ended the LRPC for a sp len d id  re
port on m ethods output.

(4) D irected the Com m ittee on  Collaborative 
Studies to consider the idea of using a truncated  
collaborative study w hich uses fewer laboratories 
and m ore sam ples than presently  used to arrive 
at candidate m ethods, and to report to the Board 
of Directors w ith in  6 m onths.

(5) Instructed the Staff to pursue a m arketing  
study for anim al feed drug reference standards 
and pesticide reference standards.

(6 ) Directed the Staff to engage the Federation 
of the Am erican Societies for Experim ental 
B iology (FASEB) to do a lim ited  evaluation  of 
AOAC w ith  em phasis on  in vo lv em en t in the 
biological areas and international activities.

(7) Endorsed the Editorial Board's recom 
m endations to establish  a Search C om m ittee to 
find a replacem ent for H elen  R eynolds as Editor 
of the journal.

(8 ) Postponed consideration o f the centennial 
issue o f O fficial M eth ods of A n alysis  u n til m ore 
data are gathered on  advantages and d isadvan
tages o f p u b lish in g  the book 3 to 6 m onths  
early.

(9) D irected the E xecutive Director to an
nounce the need for an assistant or administrator 
to work w ith  the C entennial Com m ittee.

(10) Established the policy  that every Board 
of Directors m em ber serve a m axim um  of 6 
years.

(11) A p pointed  the Treasurer to act as Secre
tary o f the AOAC w h en  necessary.

(12) Requested the President to announce the 
AOAC N am e Change Contest to revise the nam e 
of the Association to incorporate all scientists and 
still m aintain the AOAC acronym . The prize 
w ill be an all-expense-paid  trip to the 1984 
Spring Training W orkshop in  Philadelphia.

Important events affecting AOAC during 1981
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included:
(1) Leonard Stoloff, D ivision of Chemistry and 

Physics, Bureau o f Foods, Food and Drug A d
m inistration, W ashington, DC, w as nam ed 1981 
w in n er o f the H arvey W. W iley Award.

(2) The fo llow in g  scientists were nam ed 1981 
F ellow s of the AOAC: James P. M inyard, State 
Chem ist, M ississippi State, MS; Louis L. Gersh- 
man, FDA, Boston, MA; K enneth H elrich, Rut
gers U n iversity-C ook C ollege, N ew  Brunswick, 
NJ; Arthur R. Johnson, FDA, W ashington, DC; 
Valva C. M ;dkiff, U n iversity  of K entucky, Lex
in gton , KY; Robert D. Stubblefield , USDA, Peo
ria,IL; and Charles C. Clark, DEA, M iam i, FL.

(3) Rita A. M anning, a student at the U n iver
sity o f Texas, San A ntonio, received the 1981-82  
Scholarship Award, the sixteenth  g iv en  by 
AOAC.

(4) O ptim izing Chemical Laboratory Performance 
Through the A pplication  of Q u a lity  A ssurance P rin
ciples, and Test Protocols for the Environmental Fate 
and M o vem en t of T oxicants, the p roceed ings of 
symposia held  at the 94th Annual M eeting, were 
published .

(5) Sources o f financial support during 1981 
were:

G overnm ent:
Agricultural Research Service 
Alberta A griculture
Bureau o f A lcohol, Tobacco and Firearms 
Consum er Product Safety C om m ission  
E nvironm ental Protection A gency , O ffice of 

Pesticide Programs 
Fish and W ild life Service 
Food and Drug A dm inistration  
Food Safety and Inspection  Service 
Health and Welfare Canada, Health Protection 

Branch
N ational M arine F isheries Service 
Alabama D epartm ent o f Agriculture and In

dustries
Arizona O ffice o f the State Chem ist 
Arkansas State Plant Board 
California D epartm ent o f Food and A gricul

ture
D elaw are D epartm ent of Agriculture 
Florida D epartm ent of Agriculture and C on

sum er Services
Georgia D epartm ent o f A griculture 
H aw aii D epartm ent o f H ealth  
Illin o is D epartm ent o f A griculture 
Indiana O ffice o f the State C hem ist 
Indiana State Board o f H ealth  
Iowa D epartm ent o f Agriculture  
Iowa State V eterinary D iagnostic Laboratory 
K entucky Agricultural Experim ent Station,

D iv ision  o f Regulatory Services 
K entucky D epartm ent o f Agriculture  
M aryland Departm ent o f A griculture 
M ichigan D epartm ent o f Agriculture  
M innesota D epartm ent of Agriculture  
M ississippi State Chem ical Laboratory 
M issouri Experim ent Station Chem ical Labo

ratory
M ontana Departm ent o f Agriculture  
Nebraska D epartm ent o f Agriculture 
N ew  Jersey D epartm ent of A griculture 
N ew  M exico D epartm ent o f A griculture  
N ew  York D epartm ent o f A griculture and  

Markets
N ew  York State Agricultural Experim ent Sta

tion
N orth Carolina Departm ent o f Agriculture  
N orth Dakota State Laboratories and C on

sum er Affairs
O klahom a State D epartm ent o f Agriculture  
O regon D epartm ent of Agriculture 
P ennsylvania D epartm ent of Agriculture  
South Carolina D epartm ent o f Agriculture  
South Dakota State Chem ical Laboratories 
T ennessee Departm ent o f A griculture 
Utah State D epartm ent o f Agriculture  
V erm ont Agricultural Experim ent Station  
Virginia D ivision  of Consolidated Laboratory 

Services
W isconsin Departm ent of Agriculture, Trade, 

and Consum er Protection  
W yom ing Departm ent o f A griculture

Industry:
A grico Chem ical Co.
A lcon Laboratories, Inc.
A llergan Pharm aceuticals, Inc.
Am erican Cyanam id Co.
A ndersons, The 
Bacardi Corp.
Cargill, Inc.
Ciba-G eigy Corp.
Coca Cola Co.
CPC N orth Am erica-C PC International, Inc. 
Duphar B.V.
D uPont Co.
E & J Gallo W inery
Eastman Chem ical Products, Inc.
Eli L illy and Co.
Endo Laboratories 
FBC Lim ited  
FMC Corp.
GB Ferm entation Industries, Inc.
Fertilizer Institute, The 
G eneral Foods Corp.
G eneral M ills, Inc.
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H ein z U.S.A.
H ershey Foods Corp.
H oechst-R oussel Pharm aceuticals, Inc. 
H offm ann-La Roche, Inc.
ICI Am ericas, Inc.
International M inerals and Chem icals (IMC) 

Corp.
Kraft, Inc.
Kroger Co., The
Lehn & Fink Products Co.
Mead Johnson & Com pany  
M onsanto Agricultural Products Co.
O. M. Scott & Sons Co.
O rtho Pharm aceutical Corp.
P ennw alt Corp.
Pfizer, Inc.
P illsbury Co., The 
Procter & Gamble Co., The 
Raltech Scientific Services 
R h one-P oulenc Chem ical Co.
Joseph E. Seagram & Sons, Inc.
Shaklee Corp.
Sm ith K line Corp.
Sunkist Growers, Inc.
Sw ift & Co.
T echnicon Industrial System s 
Upjohn Co., The 
V elsicol Chem ical Corp.
(6) The Technical A dvisory Group (TAG) to 

the A m erican N ational Standards Institute  
(ANSI) for the International O rganization for 
Standardization (ISO) Technical Committee (TC) 
34 on  Agricultural Food Products is actively re
v iew in g , com m enting, and votin g  on m ethods 
w h ich  have been subm itted for consideration as 
International Standards.

(7) The AOAC was represented at various in 
ternational m eetings as follow s:

Robert W. W eik, 2nd Session o f the Codex 
C om m ittee on Cereals and Cereal Products, 
W ashington, DC, April 27, 1981;

Robert W. W eik, 14th Session of the Codex 
A lim entarius C om m ission, G eneva, Sw itzer
land, June 29-July 10, 1981;

Warren B ontoyan, CIPAC Sym posium , 
G em bloux, Belgium , June, 1981;

W illiam  H orwitz, 12th Session of the Codex 
C om m ittee on M ethods o f A nalysis and Sam
p lin g , Budapest, H ungary, May 11-15, 1981;

W illiam  H orw itz, IUPAC International 
C onference on H arm onisation of Collabora
tive Studies, H elsinki, Finland, August 20-21, 
1981; and

W illiam  H orw itz, N ordic Com m ittee for 
Food A nalysis, O slo, N orw ay, A ugust 20-21, 
1981.

(8) The 6th A nnual Spring Training Work
shop and Exhibition was held in Ottawa, Ontario, 
M ay 12-14 , 1981, the first such m eetin g  to be 
h eld  outside the borders of the U nited  States. 
Approxim ately 600 persons attended, including  
400 Canadian and 200 American representatives. 
T echnical session s inclu ded  laboratory quality  
assurance, chrom atography, food additives, ni- 
trosam ines, m ycotoxins, m etals, extraneous ma
terials, m icrobiology, pesticides, vitamins, animal 
drugs, hum an drugs, drug standards, and fo 
rensic science.

(9) The 95th A nnual M eeting was held  O cto
ber 19-22, 1981 at the Marriott T w in Bridges 
H otel, W ashington, DC. A pproxim ately 1100 
persons attended. At the General Session , the 
11th Award for the best Associate Referee Report 
of the Year w as presented to Raym ond J. Gajan, 
Senior, Research Chem ist, D iv ision  of Chem ical 
T echnology, FDA, for his report, “Collaborative 
Study: Determ ination of Lead and Cadmium in  
Foods by A n od ic S trippin g Voltam m etry."  
Special awards were presented to Donald Grant, 
Murray Sutton, and Darrell Wood for organizing 
the 1981 Spring Training W orkshop in Ottawa. 
W illiam  H orw itz was nam ed an H onorary 
M em ber o f AOAC. H elen  L. R eynolds pre
sen ted  her Presidential ' Address, "G rowing  
Pains," and Leonard Stoloff presented his W iley  
Aw ard A ddress, "The Total Picture."

The A nnual M eeting featured five sym posia: 
AOAC M ethods D evelop m en t— C h allenge of 
the N ext Decade; A nalytical M ethodology for 
Lead in  Foods; Com puters in the Laboratory; 
Infant Formula R egulation and Infant Food 
Problem s; and Problem s and Solution s in  Tri- 
ch oth ecen e M ethodology. H elen  R eynolds  
presided  over the banquet on M onday, October 
19, and Richard Ronk served as Toastmaster. 
Leonard Stoloff was presented the 25th H arvey  
W. W iley Award, consisting of $750 and a plaque. 
Arthur H. Hayes, Jr, Com m issioner of FDA, gave 
the k eynote address. Entertainm ent for the 
ev en in g  w as provided  by Steve H udson. Ban
quet attendance was 284. The 2nd A nnual Col
laborative Studies L uncheon was held  on Tues
day, O ctober 20, 1981.

(10) On October 22, James P. Minyard, Jr, took 
office  as President and Warren Bontoyan as 
President-Elect. Bernhard Larsen was re-elected  
as Treasurer. D. Earle C offin  w as elected  as a 
n ew  Board m em ber. James K ottem ann and  
Charles Gehrke contin ued  as Board m em bers. 
H elen  R eynolds, as im m ediate Past-President, 
rem ained on the Board.

Accepted.
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Report of the Treasurer and the Finance Committee
BERNHARD LARSEN
Treasurer of AO AC, Chairman of the Finance Committee
U.S. Department of Agriculture, Food Safety and Inspection Service, Science Program, 
Washington, DC 20250
Other members: T. G. Alexander, Jr, P. G. Harrill

The Treasurer and the Finance Com m ittee  
have confirm ed in  Fiscal Year 1981 (1) the actu
ality o f the A ssociation's claim ed assets, in  the 
form  of cash and securities, and (2) by m eans of 
se lec tiv e  checks, the reliability o f the Associa
tion's financial reports, a sum m ary of w h ich  is 
p u b lish ed  below .

It is a pleasure to be able to report that, again  
for Fiscal Year 1981, the year-end Financial 
Statem ent had been  com p leted  and profession 
ally  audited before the A ssociation's A nnual 
M eeting, O ctober 18-22, 1981, and rev iew ed  by

the Finance Com m ittee before the Business 
M eeting that closed that A nnual M eeting. This 
prom pt closin g  o f the books for Fiscal Year 1981 
is attributable in  large measure to the internal 
accounting practices put into place by the A sso
ciation's Com ptroller, Richard Blakely. W hen  
put into service, a n ew  com puter w ill com p le
m ent these n ew  fiscal practices. The Finance 
C om m ittee b e lie v es  that th e A ssocia tion 's  
bookkeep ing and accounting practices are n ow  
fu lly  attuned to the rapid ev o lu tion  o f the A sso
ciation.

STATEM ENT OF FIN A N C IA L  C O N D IT IO N -S E P T E M B E R  30,1981
A ssets

C urrent A ssets:
Cash, Bank o f V irginia .....................................................
Cash, Bank o f V irginia, payroll ....................................
Cash, office fund .................................................................
A ccounts receivable, books and publications
A ccounts receivable, contracts and g r a n t s ..............
Accrued interest receivable ...........................................
Inventory, books and publications .............................
Prepaid e x p e n s e s .................................................................
A dvances ...............................................................................

Total C urrent A sse ts  .................................................................

$156,933.06
1,225.94

500.00
36,954.83
72,091.54
17,468.26

180,995.85
4,125.19
2,642.50

$472,937.17
Investm ents:

S e c u r it ie s ................................................................................................................. $89,783.01
Certificates o f d ep osit ......................................................................................  831,586.98
Savings ...................................................................................................................  1,838.35 923,208.34

Fixed A ssets:
O ffice furniture, fixtures and e q u ip m e n t ................................................  $56,011.68
Less: A ccum ulated depreciation ..............................................................  22,823.56 33,188.12

D eferred Costs:
Spring W orkshop, 1 9 8 1 ....................................................................................  $3,835.14
Spring W orkshop, 1982 ....................................................................................  3,513.28
Spring W orkshop, 1983 ....................................................................................  145.65
A nnual M eeting, 1981 ......................................................................................  24,969.87
M ethods o f A nalysis, 14th Edition .............................................................. 16,283.69
Statistical M anual .............................................................................................. 500.00
H andbook R e v is io n ...........................................................................................  3,158.01
M id-W est R egional M eeting ........................................................................  34,00 52,439.64

Total A sse ts  ..................................................................................................................................................  $1,481,773.27
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L iab ilities  and Fund Balance
C urrent Liabilities:

A ccounts payable ............................................................................................................................  $38,425.31
Accrued and w ith h eld  payroll t a x e s ................................................; ...................................... 1,153.81

Total Current Liabilities ..........................................................................................................................  $39,579.12
D eferred Income:

Journal subscriptions ......................................................................................  $118,076.83
A nnual M eeting, 1981 ......................................................................................  29,197.50
Prepaid rental in c o m e ......................................................................................  526.02
State support, 1981-82 ......................................................................................  14,775.00

Total D eferred Income ............................................................................................................................. 162,575.35
R eserve for Publications ..........................................................................................................................  200,000.00
R estricted  Reserve for the 14th Edition .............................................................................................  308,884.00
R estricted  F u n d - H arvey W iley  .........................................................................................................  43,816.75
Fund Balance:

Balance, .October 1, 1980 .................................................................................  $850,959.56
Add: Sym posium , Q uality A ssurance, Fall, 1980 ...............................  4,428.98
Adjusted Balance, O ctober 1, 1980 ..............................................................  $855,388.54
Less: Restricted Reserve for the 14th E d it io n ......................................  308,884.00

$546,504.54
Add: Excess Incom e over expenses for the tw elve  m onths

end ed  Septem ber 30, 1981 ................................................................... $180,413.51
Balance, Septem ber 30, 1981 ....................................................................................................... 726,918.05

Total Liabilities and Fund Balance ......................................................................................................  $1,481,773.27

The Finance Com m ittee has had the task of 
tracking and adv ising on  the A ssociation's in 
vestin g  and safeguarding o f its funds. The 
Com m ittee b elieves that the A ssociation's staff 
has done this conscientiously and w ith  results as 
satisfactory as could be expected in the present

business clim ate.
The Finance Com m ittee recom m ended to the  

Board o f Directors that the Association's present 
accounting firm be retained for Fiscal Year 
1983.

Accepted.

Report of the Editorial Board
ROBERT C. RUND, Chairman
Office of the Indiana State Chemist, Purdue University, Department of Biochemistry, West 
Lafayette, IN 47907
Other members: C. W. Gehrke, A. R. Hanks, K. R. H ill, M. Ihnat, C. F. Jelinek,
J. P. Minyard, Jr, I. H. Pomerantz, H. L. Reynolds, and C. H. VanMiddelem

The Editorial Board con ven ed  tw ice th is past 
year: a full-day session  at the AOAC offices, 
February 17, 1981, and a half-day m eeting at the 
AOAC A nnual M eeting, Marriott T w in Bridges 
H otel, October 18, 1981.

Sales of the 13th ed ition  of the Official M ethods

of A n a lysis  contin ue to exceed those of the 12th 
ed ition  for the sam e tim e interval. Through  
Septem ber, 1981, 11,225 copies o f the 13th ed i
tion have been sold. This is 712 more copies (7% 
increase) than the num ber o f 12th ed ition s d is
tributed for a like period. Foreign sales have
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m ade up 43% of the sales for the current ed i
tion.

The publication  of the Q u a lity  A ssurance S ym 
posium  held  at the 94th Annual M eeting has been  
successful. O ne thousand copies were originally  
printed. Inventory at the end o f Septem ber was 
259. R eprinting has been  authorized  by the 
Board.

The Statistical M anu al con tin u es to be in  h igh  
dem and and reprinting has been  authorized.

Policy for the publication  o f sym posia, previ
ously  adopted by the Editorial Board, w as ed ito
rially revised. The revised  policy  is referred to 
the Sym posia and Special Program s Com 
m ittee.

The 1982 Journal budget w as rev iew ed  and  
adopted. Projected estim ates in to  1983 dictate 
another increase in  subscription rates. The Ed
itorial Board therefore proposed that 1983 Journal 
subscriptions be set at $75.00.

The Board m oved to rem ove restrictions on  
advertising in the Journal. This, in effect, opens  
the Journal to advertisers o f products and com 
m odities regulated by governm ental agencies. 
H ow ever, recogn izin g  the inh eren t p itfa lls of 
this action, the Board provided  that a 3-m em ber 
subcom m ittee establish g u id e lin es  and serve as 
an advisory body to the M anaging Editor.

For p lan n in g  purposes, the Board n eeds to 
kn ow  the poten tia l for se llin g  space for adver
tising w ith in  the Journal. At the direction o f the  
Board, the M anaging Editor has obtained an es
tim ate o f cost for determ in ing that potential. 
This estim ate is $3,000-$5,000. The Editorial 
Board is requesting that a consultant be hired for 
this sum  to obtain the n eed ed  inform ation.

The subcom m ittee concerned w ith  the Wer- 
nim ont statistical m anuscript reported to the  
Board and recom m ended acceptance o f the  
m anuscript but w ith  rew riting. The Board ac
cepted  th is recom m endation  and has been  
seek in g  an ind iv id u al to perform  this task. Re
v iew s o f the m anuscript praise the content but 
note num erous technical errors.

Terms o f reference for the Editorial Board, 
requested by the Board o f Directors, has been  
adopted by the Editorial Board, and referred to 
the Directors.

N om enclature o f terms used in  papers sub
m itted for publication on the subjects of GC (Gas 
Chrom atography) and LC (Liquid C hrom atog
raphy) must henceforth conform  to ANSI/ASTM  
standards E682 and E355. This requirem ent has 
b een  adopted by the Board and referred to the  
O fficial M ethods Board.

C onsideration is to be g iv en  to tentative pro

posals from  FDA and CIPAC on p u b lish in g  ar
rangem ents for m anuals. Efforts o f th is nature 
m ust alw ays consider the work load already im 
posed  on  the sm all ed itorial staff.

The subcom m ittee on  perm anent num bering  
of official m ethods subm itted its final report and  
proposal. The Board adopted  the recom 
m endation. This action dictates that each  
m ethod appearing in the 14th ed ition  o f O fficial 
M eth ods o f A n alysis  be id en tified  w ith  a un iqu e  
num ber. This num ber w ill be o f sev en  digits; 
the first three represent the year of adoption, the 
next three reflect the num erical seq u en ce of 
adoption , and the seven th  d ig it w ill be a check  
derived  m athem atically from  the first six. The 
num ber w ill be assigned on ly  to that g iven  
m ethod, and any technical change in  that 
m ethod w ill require a new  numerical assignm ent 
in the sam e manner. The older num ber w ill not 
reappear except to id en tify  the m ethod  as orig i
nally  w ritten .

The Editorial Board recogn izes the added e f
fort required o f the staff to im p lem en t this  
num bering procedure, especially as it applies to 
established  m ethods. This additional load re
quirem ent is referred to the Board o f Directors 
w h o m ust w e ig h  it against the b en efits  o f every  
AO AC m ethod b ein g  u n iq u ely  id en tified  by an 
u nvarying number: user co n v en ien ce  o f not 
havin g  to keep track o f ch a n gin g  num bers for 
u n ch an gin g  m ethods; reduced error o f citation, 
especially in official regulations; and consistency  
for legal reference in courts o f law.

To coincide w ith  the centennial celebration of 
AOAC, the Board proposes that a cen ten n ia l 
issue of the 14th ed ition  be available in  O ctober 
1984. This date disrupts the norm al 5 year cycle  
of publication. This proposal is referred to the  
Board of Directors.

A survey was made of users of Official M eth ods  
of A n alysis. The responses obtained from  229 
users have been  tabulated and w ill be usefu l as 
w e plan future editions. A readership survey is 
presently  b ein g  conducted  for the Journal.

The Handbook of the A O A C  and the S tyle M anual 
of the A O A C  have been updated and com bined by 
the staff. The revision  is n o w  ready for re
v iew .

The m ost im portant and critical subject faced  
by the Board is that im posed by H elen  Reynolds' 
an n ou n cem en t that sh e w ish es  to be re lieved  of 
the ed itorship  o f the A O A C  Journal. U n der her  
leadership , and w ith  the assistance o f Norm a  
Yess in recent years, the A O A C  Journal has gained  
w orld  ren ow n  as b ein g equal to, if  not better 
than, journals of other technical associations and
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societies. The Board expresses its deep  appre
ciation to H elen  R eynolds for her ded ication  in 
this endeavor.

The Board has directed that a search comm ittee 
im m ediately begin  the process w h ereb y this 
anticipated vacancy may best be filled . A c

cord in gly , a com m ittee com posed o f the fo l
lo w in g  has been named: D avid MacLean,
K enneth H ill, Irwin Pomerantz, Alan Hanks, and 
Charles Jelinek. H elen  R eynolds w ill serve on  
the com m ittee in an ex-officio  role.

A ccepted.

Report on the Twenty-Fifth Annual Meeting of the Collaborative 
International Pesticides Analytical Council (CIPAC)
WARREN R. BONTOYAN, AOAC Representative, and  JAMES E. LAUNER,1 AOAC 
Correspondent
Environmental Protection Agency, Office of Pesticide Programs, Beltsville, MD 20705

The 25th A nnual CIPAC M eeting was held  at 
the B elgium  A griculture Research C enter, 
Gembloux, Belgium, in June 1981 and was hosted  
by J. H enriet and Centre de Recherches A gro
nom iques et Station de Phytopharm acie, M in
istère de L'Agriculture, G em bloux. A m ong the 
papers presented at the one-day sym posium  were 
2 on  physical properties o f pesticides, 2 on anal
ysis by h igh  pressure liquid chrom atography for 
tem eph os and carbamic herbicides, and 3 by  
various assay procedures: m ethazol by infrared, 
eth ion  by gas-liquid chrom atography, and her
bicides in m ulticom ponent form ulations by thin  
layer chrom atography-spectrodensitom etry.

The inform al m eeting o f FAO (Food and A g
riculture O rganization) and GIFAP (Interna
tional Group of N ational A ssociation of A gro
chem icals), w h ich  represents the major produc
ers o f pesticides in Europe and N orth Am erica, 
preceded the CIPAC Sym posium . Inform ation  
on the d iscussions and decision s o f the FAO- 
GIFAP Inform al M eeting can be obtained from  
L. Brader, Food and Agriculture O rganization of 
the U nited Nations, Via della Terme di Caracalla 
00100, Rome, Italy.

The official CIPAC organization is:
Officers:

Chairm an—J. H enriet (Belgium )
Secretary—A. Martijn (N etherlands)
Treasurer— M. J. P. H arrington (U nited  

K ingdom )
A ssistant Secretary—J. F. Lovett (U nited  

K ingdom )

1 State D epartm ent of A griculture, Laboratory Services, Salem, OR 93710

C om m ittee of M anagem ent:

J. H enriet— Belgium
A. Martijn— N eth erlan ds
M. J. P. H arrington—U n ited  K ingdom
W. R. B ontoyan—USA
H. P. Bosshardt— Sw itzerland
H. H. P o v lsen — Denm ark
W. W einm an—Federal Republic o f Germ any
F. Sanchez Rasero— Spain
M em bers, Country:

U nited States W. R. Bontoyan
U n ited  K ingdom  J. Lovett
Denm ark and Scandinavia H. H. P ovlsen
W est Germ any W. W einm an
C zechoslovakia V. Batora
Belgium  J. H enriet
N eth erlan ds A. Martijn
Sw itzerland H. Bosshardt
Australia T. J. Beckman
France F. Declercq
Spain F. Sanchez Rasero
Portugal A. S. Fernandes
H onorary m em ber R. de B. A shw orth

Corresponding M em bers or O bservers, C ountry:

Poland S. Fulde; A. Kotarski 
Canada P. Barrette 
S w eden  M. Akerblom  
Yugoslavia A. Sovljanski 
M alaysia S. H. Tan 
Greece P. Balayannis 
Spain P. H itos  
Bangladesh M. R. Am in  
Sri Lanka R. C. Boon 
South Africa H. Carstens
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A g en cy  or Correspondent: A ssociations
O rganizations: N ationales de
EPA W. R. Bontoyan Fabricants de
USDA J. R. Plim m er Pesticides
W orld H ealth G. Q uelennec Laboratory o f the D. Abbott

O rganization G overnm ent
(WHO) C hem ist (UK)

Food and Vacant Agricultural H. Friestad
Agriculture C ollege
O rganization of N orw ay
(FAO) Texas A & M A. Hanks

European G. H udson U n iversity
Com m on U. S. Public H ealth J. M iles
Market Service

AOAC W. R. Bontoyan O regon J. Launer
M inistry of Vacant Departm ent

Agriculture, of A griculture
Fisheries and D irector of A. Benoit
Food (UK) Laboratory

G roupem ent R. G oulden A nalysis, L iege,
International des B elgium

The sum m aries o f the d ecisions taken at the 25th m eeting o f the Technical C om m ittee o f CIPAC 
in  G em bloux, B elgium , June 22-23 , 1981 are:

Code
N um ber Chemical
1 2,4-D

2 MCPA

6 2,4,5-T

11 d ich lorvos

19 DN O C

45 m evin p h os

46 dinoseb

Status of the M eth o d
The m ethod for the determ ination of extractable 
acids on  2,4-D technical, CIPAC 2935/R , app. D, 
w as adopted as fu ll CIPAC m ethod.
The m ethod for the determ ination o f extractable 
acids in  MCPA technical, CIPAC 2939/R, app. D, 
w as adopted as full CIPAC m ethod.
The m ethod for the determ ination of extractable 
acids in 2,4,5-T technical, CIPAC 2 9 4 2 /R, app. D, 
was adopted  as fu ll CIPAC m ethod.
The GLC m ethod for the determ ination  o f d i
ch lorvos technical, CIPAC 2947/R , app. V, was 
adopted as provisional W HO-CIPAC m ethod. 
The changes, CIPAC 2928/R , app. A, to the ex
istin g fu ll CIPAC m ethod, C IP A C /2854/R , app. 
A, for D N O C  salt nonaqueous so lu tion s w ere  
accepted.
The HPLC m ethod for the determ ination  of 
m evin p h os in  m ev in p h os technical and form u
lations, CIPAC 2969/R , w as adopted as provi
sional CIPAC m ethod.
The changes, CIPAC 2929/R , app. A, to the ex
istin g  fu ll CIPAC m ethod, CIPAC 2841/R , app. 
A, for d inoseb  salt nonaqueous so lu tion s w ere  
accepted.
The spectrophotom etric m ethod for d inoseb  
petroleum  oil form ulations, CIPAC 2930/R, app. 
A, w as adopted as fu ll CIPAC m ethod.



51

59

61

71

83

84

118

152

170

177

231

339

340

345
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Chemical
MCPB

m ecoprop

dim ethoate

m aneb +  103. fentin

mercury

2,4-DB

dichlorprop

fenoprop

disu lfoton

nitrofen

propineb

pirimicarb

d ifluben zuron

tem ephos

MGK 264

Status of the M eth od
The m ethod for the determ ination of extractable 
acids in  MCPB technical, CIPAC 2940, app. D, 
was adopted as full CIPAC m ethod.
The m ethod for the determ ination of extractable 
acids in m ecoprop technical, CIPAC 2941/R, app.
C, w as accepted as full CIPAC m ethod.
The TLC and GLC m ethods for dim ethoate  
technical and em ulsifiable concentrates, CIPAC 
2926/R , app. H, w ere adopted as provisional 
CIPAC m ethods.
The CS2 evolution m ethod for the determination  
of m aneb in m aneb-fentin  m ixtures, CIPAC 
2932/R , app. A, w as adopted as full CIPAC 
m ethod.
The m ethods for determ in ing im purities in 
technical and form ulated m ercurials, CIPAC 
2863/R , app. Y to AD, w ere adopted as full 
CIPAC m ethods.
The colorim etric m ethod for the determ ination  
of mercury on treated seeds, CIPAC 2865/R, app.
D, w as adopted as fu ll CIPAC m ethod.
The m ethod for the determ ination of extractable 
acids in  2,4-DB technical, CIPAC 293 6/R ap p . C, 
was adopted as full CIPAC m ethod.
The m ethod for the determ ination of extractable 
acids in dich lorprop technical, CIPAC 2937/R , 
app. D, w as adopted as fu ll CIPAC m ethod.
The m ethod for the determ ination o f extractable 
acids in fenoprop technical, CIPAC 2938/R , app. 
B, was adopted as full CIPAC m ethod.
The GLC m ethod, 6 .A 27-6.A 31, for d isu lfoton  
form u la tio n s w as adop ted  as p ro v ision a l 
AOAC-CIPAC m ethod.
The GLC m ethod for nitrofen technical and for
m ulations, CIPAC 2727/M , was adopted as full 
CIPAC m ethod.
The CS2 ev o lu tion  m ethod for propineb and  
propineb d ispersib le pow ders, CIPAC 2931/R, 
app. A, w as adopted as fu ll CIPAC m ethod.
The GLC m ethod for pirim icarb technical and 
form ulations, CIPAC 2984 /(M ), w as adopted as 
provisional CIPAC m ethod.
The HPLC m ethod for d ifluben zuron  technical 
concentrates and form ulations, CIPAC 2908, was 
adopted as fu ll CIPAC m ethod.
The HPLC m ethod for tem eph os technical and  
tem eph os em u lsifiab le concentrates and w ater 
dispersib le pow ders, CIPAC 2982a/M , w as 
adopted as fu ll W HO-CIPAC m ethod.
The provisional m ethod, 6 .A 15-6.A 17, was 
adopted as full AOAC-CIPAC m ethod.
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Code
N um ber Chemical S ta tu s o f the M eth od
353 triazophos The HPLC m ethod for triazophos technical 

concentrates and em u lsifiab le  concentrates, 
CIPAC 2961 / (M), was adopted as provisional 
CIPAC m ethod.

360 triforine The HPLC m ethod for triforine em ulsifiab le  
concentrates, CIPAC 2964/(M ), w as adopted as 
provisional CIPAC m ethod.

RE 135 mercury(II) The m ethod for the standardization and deter
m ination of mercury(II) chloride, CIPAC 2863/R, 
app. AE, w as accepted.

MT- water solub ility The provisional m ethod for the determ ination  
of the w ater so lu b ility  of com pounds w ith  lo w  
solub ility , CIPAC 2963/M , w as adopted as fu ll 
CIPAC m ethod.

A ccepted.

Report of the Committee on Collaborative Studies
WILLIAM HORW ITZ, Chairman
Food and Drug Administration, Bureau of Foods, Washington, DC 20204
O th er m em bers: R. A lbert, G. Carter, P. R. C audill, T. Dols, H. Egan, 
M. Ihnat, A. J. M alanoski, K. M cCully, F. W. Q uackenbush,
W. Stellar, E. S toddard, E. S. W indham , J. W inter

The C om m ittee on Collaborative Studies w as 
established  during the year for the fo llow in g  
purposes: (1) To provide gu id e lin es for de
s ig n in g , conducting, and interpreting collabo
rative stu d ies of m ethods o f analysis for com 
m odities o f interest to the Association; for re
v ie w in g  the results of these studies by the 
C om m ittee on  O fficial M ethods; and for ap
proving the m ethods of analysis associated w ith  
these studies; (2) To recom m end, assist in, re
v iew , or approve, in coordination w ith  the Edi
torial Board, preparation of publications con 
tain ing inform ation on  requirem ents for con 
ductin g  collaborative studies and for rev iew in g  
the resu lting data; (3) To recom m end studies to 
d evelop  policies for the statistical selection, and 
the physica l rem oval and h and ling of sam ples.

Eight subcom m ittees under a main com m ittee 
have been  established  to d evelop  the desired  
material. The m ain com m ittee and subcom 
m ittees and the status of their work at the time of 
the 1981 A nnual M eeting are as follow s:

M ain  C om m ittee .— W illiam  H orw itz, FDA, 
W ashington , DC, Chairman; John W inter, EPA, 
C incinnati, OH; Harold Egan, Laboratory o f the 
G overnm ent C hem ist, L ondon, England.

D efin itions.— Thom as D ols, FDA, Rockville,

M D, Chairman. Draft o f d efin ition  of "m ethod  
o f analysis" prepared.

D esign and Conduct of Collaborative S tudies .— 
W illiam  Stellar, Am erican Cyanamid, Princeton, 
NJ, Chairman; M ichael M argosis, FDA, W ash
in gton , DC; Leonard Stoloff, FDA, W ashington, 
DC. Draft o f a short outline of the collaborative 
study, procedure to validate the perform ance of 
a collaborative study, and the outline of a tabular 
gu id e prepared.

Guidelines for Statistical A n alysis.— M ilan Ihnat, 
A griculture Canada, Ottawa, Canada.

G uidelines for Perform ance of M eth o d s.— A n 
th on y J. M alanoski, USDA, W ashington , DC.

G uidelines for S ystem s C ontrol of Collaborative  
S tu d ies.— Keith M cCully, H ealth and W elfare 
Canada, Ottawa, Canada, Chairman; S tephen  
Sherken, FDA, R ockville, MD.

Sam pling and Sam ple P reparation .— Paul R. 
C audill, M ississippi State Chem ical Laboratory, 
MS, Chairman; Edwin Glocker, G lenelg , MD; H.
S. Ragheb, Purdue U n iversity , W. Lafayette, 
IN.

Reporting Forms and D ata Base.— Richard Albert, 
FDA, W ashington, DC, Chairman. Draft data 
base prepared.

A pplications to Biological Tests.— Gordon Carter,
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FDA, W ashington, DC, Chairm an; John O'Rang- 
ers, FDA, W ashington, DC; Stanley Katz, Rutgers 
U n iversity , N ew  Brunswick, NJ.

A ll subcom m ittees have an ou tlin e of their 
draft docum ents and those subcom m ittees that 
had not yet prepared a draft in ten d ed  to subm it 
a first draft for circulation by m id-N ovem ber  
1981.

The Com m ittee has h eld  2 m eetings in w h ich  
the ou tlin e o f the work w as review ed . A paper 
on "The Role o f the AOAC in  H arm onization of

Collaborative A nalytical Studies" w as prepared  
by the C om m ittee Chairman for presentation at 
the conference on H arm onisation o f Collabora
tive Studies, H elsink i, F inland, A ugust 20-21 , 
1981, organized  by the International U n ion  for 
Pure and A p p lied  Chem istry (IUPAC).

As drafts are prepared and rev iew ed  by the  
Com m ittee, their availability w ill be announced  
in  The Referee. The target date for the final re
port is the 1984 C entennial M eeting.

Accepted.

Report of the Committee on the Constitution
D. EARLE COFFIN, Chairman
Health and Welfare Canada, Tunney's Pasture, Ottawa, Ontario, Canada K1A 0L2
Other members: R. Frank, F. Johnson, J. B. Kottemann, M. Rhodes, E. D. Schall

D uring 1980-81, the Com m ittee on  the C on
stitution has considered  the need  for bylaw  
changes in  relation to votin g  rights of members, 
succession  w ith in  the Board o f Directors, and  
effect o f proposed OMB regulations on  the pro
cess of adoption o f m ethods.

The Committee concluded that bylaw changes 
were not needed in  relation to succession w ith in  
the Board o f Directors or to satisfy the proposed

OMB regulations.
Bylaws on m em bership and voting are difficult 

to interpret and lead to confu sion  about votin g  
rights w ith in  the AOAC. In the next year, this 
Com m ittee plans to d ev elop  a detailed  descrip
tion and interpretation of these rules and in d i
cate potential problem s for consideration by the 
Association.

Accepted.

Report of the European Representative
MARGREET TUINSTRA-LAUWAARS
Langhoven 12, 6721 SR Bemickom, The Netherlands

The work of the European R epresentative 
consists of several activities: attending m eetings 
and, in relation to the n ew  develop m en ts in 
AO AC, estab lish ing personal contacts w ith  in 
stitutes and their experts in Europe.

The European R epresentative attended the 
fo llo w in g  m eetings:

(1) International Dairy Federation (IDF) Per
m anent C om m ittee of C om m ission E—A nalyti
cal Standards; Laboratory Techniques, Novem ber 
10, 1980, at IDF Headquarters, Brussels, Belgium. 
The Com m ittee, jointly w ith  the International 
O rganization for Standardization (ISO) and

AO AC, rev iew ed  topics under consideration in  
C om m ission  E. The chairman was R. D em eter, 
Belgium .

(2) ID F/ISO /A O A C  Group E 46— D eterm i
nation of Vitamin A content of dried m ilk at IDF 
H eadquarters, N ovem ber 28, 1980, Brussels, 
Belgium ; chairm an, Ch. J. J. O iling , The N e th 
erlands.

(3) IDF Permanent Committee of Com m ission  
E, January 21, 1981, Leeuw arden, The N eth er
lands. Joint ID F/ISO /A O A C  topics w ere re
v iew ed ; chairm an, R. Dem eter, Belgium .

(4) ID F/ISO /A O A C  Group E 8 —Nitrate, n i
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trite, phosphorus, and chloride in cheese and 
other dairy products, March 9-10 , 1981, Bern, 
Sw itzerland; chairm an, L. J. Poortvliet, The 
N eth erlan ds.

(5) ISO /T echnical C om m ittee (TC) 34/S ub-  
C om m ittee (SC) 5 —M ilk and M ilk Products, 
C h em ical W eek, June 1 -5 , 1981, Prague, 
C zechoslovakia. The fo llow in g  Joint ISO / 
IDF/AO AC Groups of Experts m et (also attended  
by observers from various countries and in ter
ested  organizations):

Group E 38—Sam pling techniques; chairman,
K. Steen , Denm ark.

Group E 17—Characterization o f dried m ilk  
according to heat treatment and usage; chairman,
J. C. D. W hite, U n ited  K ingdom .

Group E 31—Fat D eterm ination (Gravimetric 
m ethods); chairm an, J. Eisses, The N eth er
lands.

Group E 26— N um erical selection  o f samples; 
chairm an, D. C. Bettes, U n ited  K ingdom .

G roup E 4 7 — A n tib io tics; chairm an, W. 
H eesch en , Federal Republic o f Germany.

Group E 11—A nalysis o f casein; rapporteur, P. 
de H oog, The N etherlands.

IDF Perm anent C om m ittee o f C om m ission E 
m et on June 2, 1981, at Prague; chairm an L. J. 
Poortvliet. The ISO/TC 34/SC 5 plenary session, 
chaired by L. J. Poortvliet, fo llow ed  the above 
session s.

(6) C o llab orative In tern ation al P estic id es  
A nalytical Council (CIPAC), Technical Com 
m ittee, June 22, 1981, G em bloux, Belgium ; 
chairm an, J. H enriet, Belgium . This, the first 
attendance by the AOAC European R epresenta
tive at a CIPAC M eeting, offered an opportunity  
to m eet AO AC p eop le and experts from other  
in terested  organizations and countries.

(7) ID F /IS O /A O A C  group E 42—Edible ices, 
July 13, 1981, IDF Headquarters, Brussels, Bel
gium ; chairm an, R. W. W eik, USA.

(8) ID F /IS O /A O A C  Group E 5 —Water con
tent o f milk and milk products, July 14,1981, IDF 
H eadquarters, Brussels, Belgium ; chairm an, R. 
W. W eik, USA

(9) ID F /IS O /A O A C  Group E 8— Nitrate, n i

trate, etc. in  dairy products, Septem ber 15,1981, 
H illerpd, Denmark; chairm an, L. J. Poortvliet, 
The N etherlands.

In recent years, the practice o f conducting  
collaborative studies for testin g m ethods is be
com ing accepted by the IDF/ISO /AO AC Groups 
o f Experts. M oreover, in the past year both IDF 
and ISO /TC 34/S C  5 have accepted the collabo
rative study as part of the w orking procedure for 
elaborating standards for m ethods o f analysis. 
The procedure o f ID F /ISO /A O A C  cooperation  
w ill  be revised  accordingly.

In the past year standards have been published  
for: m ilk  and m ilk products, yeasts and m olds; 
m ilk and m ilk products, gu id e to sam pling  
techniques; dried m ilk, determ ination o f titrat- 
able acidity (routine m ethod); dried m ilk, d e
term in ation  o f titratable acid ity  (reference  
m ethod); liqu id  m ilk, enum eration o f m icro
organism s (colony count at 30°C); dried m ilk, 
guid elin e for the detection of neutralizers; liquid  
m ilk, psychrotrophs by co lon y  count at 6.5°C; 
and m ilk and m ilk products, detection  o t  Salm o
nella.

B esides representation of AOAC at the above 
m eetings, increasing attention has been g iven  to 
m aking personal contacts in  Europe for the 
purpose of expanding European m em bership in 
AOAC.

To inform  peop le about AOAC and its aims, 
the European R epresentative gave various talks 
at interested laboratories, made personal contacts 
during m eetin gs, and visited  institutes. Theze 
contacts are expected to increase in  the near fu 
ture and should  help  AOAC to increase the 
num ber o f m em bers, sustain in g m em bers, and  
A ssociate R eferees in Europe.

W. H orw itz v isited  3 laboratories in  The 
N etherlands in August and September 1981: the 
State Institute for Quality Control of Agricultural 
Products, W ageningen; the N ational Institute of 
P ublic H ealth , B ilthoven; and Duphar Labora
tories, W eesp. These visits were coordinated by 
the European Representative.

A ccepted.
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Report of the Committee on International Cooperation
BARRY SMITH, Chairman
Health and Welfare Canada, Tunney's Pasture, Ottawa, Ontario, Canada E1A 0L2
O th er m em bers: L. A ppleqvist, W. R. Bontoyan, B. Borsje, H. Egan, E. R. Elkins,
I. H offm an, W. H orw itz , B. Larsen, E. H. Losiewicz, J. P. M inyard, Jr, D. L. Park,
R. C. R und, D. C. Sm ith, J. V idaurreta, R. W. Weik

The Com m ittee, at its recent session , was 
pleased  to w elcom e several m em bers and d e le 
gates from outside North America: Roger Wood 
of the UK M inistry of Agriculture, Fisheries, and 
Food; H arold Egan of the UK Laboratory of the  
G overnm ent Chemist; C. Zanini o f the Brazilian 
M inistry o f Health; Ben Borsje o f Duphar, The 
N etherlands; and M argreet Tuinstra, European 
representative for the AOAC.

The Com m ittee discussed the cost, and benefits 
of participation in  certain international organi
zations. In light of the com plexity of this issue, 
a w orking group was form ed to study the matter 
in  detail and report to the Board o f Directors 
early in  1982.

The Com m ittee review ed its terms of reference 
and noted  that, in  m ost cases, objectives for the 
year 1980/81 had been met. The subject of term 
of m em bership o f the C om m ittee chairm an and  
m em bers w ill be considered  by the C om m ittee  
at its next session .

Several o f the international delegates stressed

the n eed  for translation of AOAC official m eth
ods into other languages, particularly Spanish. 
T his action w ou ld  further und erlin e the inter
national status of AOAC. A  Committee member 
vo lu n teered  to investigate the feasib ility  of 
tran slation  th rou gh  the U n ited  N a tio n s  
system .

Reports from  representatives indicated a 
co n tin u in g  h igh  lev e l of cooperation w ith  the  
Analytical D iv ision  o f the Chem ical Society, the 
Internation al U n ion  o f Pure and A p p lied  
Chemistry, Collaborative International Pesticides 
Analysis Council, Codex Committee on M ethods 
of A n alysis and Sam pling, and the Joint Inter
national Dairy Federation/International Orga
n iza tio n  for S tan d ard iza tion /A O A C  C om 
m ittee.

The C om m ittee w as pleased to receive a de
tailed report from Roger W ood concerning  
m ethod  d ev elop m en t and collaborative studies 
w ith in  th e European Econom ic C om m unity.

A ccepted.

Report on the Annual Meeting of the International Union of Pure and 
Applied Chemistry (IUPAC) Commission on Oils, Fats, and 
Derivatives
DAVID FIRESTONE, Representative
Food and Drug Administration, Division of Chemical Technology, Washington, DC 20204

A pproxim ately 40 C om m ission m em bers and  
observers attended the annual m eeting held  as 
part o f the 31st IUPAC G eneral A ssem bly, A u
gust 26-28 , 1981, Leuven, Belgium. A m ong the 
observers w ere M. Pike, representing the Fed
eration o f O ils, Seeds, and Fat Associations, Ltd, 
and E. H opkin  of the International Dairy Feder
ation. A n oth er observer, V. Rubajlo, expects to 
be appointed  this year as the N ational Repre
sentative to the Com m ittee from Russia. Rodica

Stoica has been  appointed  N ational R epresen
tative from  Romania.

C. Paguot (France) concluded 4 years as 
chairm an of the Com m ission. H e w ill be suc
ceeded  by D. F irestone w h o  w as elected  for a 
two-year term (1981-1983) along w ith M. Naudet 
(France) as vice-chairm an. A. H autfenne (Bel
g iu m ) w ill contin u e as secretary (1981-1983), 
becom in g vice-chairm an during the period  
1983-1985. The C om m ission, w h ich  began its
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activities in vo lv in g  standardization of analytical 
m eth od s for o il and fat products in 1930 as the 
International C om m ission for the Study o f Fat 
Products, is the source o f uniform  m ethods fre
q u en tly  adopted by other national or interna
tional organizations including the International 
O rganization  for Standardization (ISO) and the 
C odex A lim entarius Com m ission.

The C om m ission rev iew ed  25 projects in 
clud ing m ethodology for glycerines and alkaline 
soaps, erucic acid, solid content o f fats by nuclear 
m agn etic resonance (NM R) techniques, p o ly cy
clic arom atic hydrocarbons, industrial lecith in  
products, total sterols, erythrodiol in grapeseed  
and o live  oils, mineral oil residues, tocopherols, 
chlorinated pesticides in  w ool wax, linoleic acid 
co n ten t o f m argarines, em ulsifiers, heated fats, 
plastic polym ers and plastic m onom ers in  fats, 
triglyceride com position by gas chromatography 
(GC), thiobarbituric acid value, and so lven t  
residues in  oils  and o ilseed  cakes. Project work  
w as com pleted  on the fo llow in g  m ethods w hich  
w ere adopted after successful collaborative study:

tocop herols in o ils, fats, and m argarines by thin  
layer chrom atographic (TLC) fractionation and  
colorim etric or GC determ ination; c/s, cis linoleic  
acid in  o ils and m argarines by the lipoxidase  
enzym atic m ethod combined w ith  GC; oxidation 
products in  heated fats by the Guhr and W aibel 
chrom atographic procedure; p o ly eth y len e  type 
p olym ers in fats by gravim etric and infrared  
spectrophotom etric procedures; erucic acid by 
TLC-GC; and solid  content o f fats by NM R tech
niques. Part 3 o f the first su p p lem en t o f the 
com m ission's Standard M ethods for the A nalysis of 
O ils, Fats and D erivatives was published  recently. 
Part 3 inclu des m ethods for determ in ing cis, cis- 
m eth y len e  interrupted polyunsaturated fatty 
acids (enzym atic m ethod) and polyethylene type 
polym ers (gravim etric and infrared spectro
photom etric procedures). A list o f current 
projects and projects com pleted  w ith in  the past 
2 years is show n in the accom panying table. The 
C om m ission is striving continuously to im prove 
operating procedures and shorten com pletion  
tim es o f its projects.

Current and recently com p leted  projects o f IUPAC C om m ission on O ils, Fats, and D erivatives 
are:

S tu dy Com pletion, Project
Project Period Years Leader

Total O xid ized  Fat by TLC/ 1972-1981 9 M. N audet
D ensitom etry

T ocopherols in  O ils and M argarines 1972-1981 9 P. H endrikse
C hlorinated P esticides in Fats and 1972-1979 7 E. L. Delvaux

O ils
cis, cis Polyunsaturated Fatty Acids 1974-1981 7 O. Levin
C hanges in  Fats during D eep  Fat 1974-1981 7 H. W essels

Frying
P o ly eth y len e  Polym ers in  O ils and 1975-1980 5 J. Vander W eel

Fats
D eterm ination  o f Erucic Acid 1978-1981 3 H. W essels
Publication  o f 6th Edition o f M ethods 1979-1982 3 A. H autfenne
M ethods o f A nalysis For G lycerines 1979-1982 3 A. M pller
M ethods o f A nalysis for A lk aline 1979-1982 3 H. Bruschw eiler

Soaps
Solids C ontent o f Fats by NMR 1979-1981 2 M. N audet
E m ulsifiers in  O ils and Fats 1979- H. B ruschw eiler
P olycyclic Arom atic Hydrocarbons 1979- D. Firestone
Erythrodiol in  Grapeseed and O live 1979- J. Gracian Tous

O il
Total Sterols 1979- M. N audet
P esticides in  W oolwax 1979- G. Z w erenz
M ineral O il Residues 1979- H. Vos; J. P. W olff
A n alysis o f Com m ercial L ecithin 1979- R. O hlson
P h osp h olip id s in  Com m ercial 

L ecithin
1980- O. Levin; J. Beare 

Rogers
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S tu d y C om pletion, Project
Project Period Years Leader

Thiobarbituric Acid Value 1981- J. Pokorny
G lyceride C om position by GLC 1981- W. D. P ocklington
S olv en t Residues in  O ils 1981- W. D. P ocklington
S olv en t Residues in  Cakes 1981- J. P. W olff

A ccepted.

Report of Intersociety Committee (ISC) on the Manual of Methods for 
Air Sampling and Analysis
BERNARD E. SALTZMAN, Representative
University of Cincinnati, Kettering Laboratory, Cincinnati, OH 45267

During the past year, the Com m ittee held  one 
m eetin g  on  June 25, 1981, in  P h iladelphia, PA. 
The secretary reported a considerable drop in  
sales of the second edition of the manual because 
of lack o f prom otion by the Am erican Public 
H ealth Association (APHA). As of June 1,1981, 
3300 copies had been sold, and 2600 rem ained in 
inventory. Several C om m ittee m em bers stated 
that most professionals in the field were unaware 
of the ex istence o f the book. This problem  w ill  
be d iscussed  w ith  the n ew  A PH A  Director of 
Publications, A d rienne Ash.

Two proposals for publication o f the third  
ed ition  w ere discussed. AO AC made a proposal 
similar to the current APHA arrangement, under 
w h ich  AOAC w ou ld  advance publication costs. 
Both ISC and AOAC w ou ld  equally share net 
book sales proceeds, but ISC w ould  use its initial 
m oney to reimburse AOAC for publication costs. 
A n oth er proposal, made by M acm illan, w ould  
provide ISC a 15% royalty of net sales receipts for 
the first 3000 copies and 18% thereafter. This 
w o u ld  provide funds to ISC sooner, but, if sales

exceed ed  6000 copies, the total received  w ou ld  
be less. The decision  w ill be m ade by a mail 
ballot to m em bers after additional inform ation  
on costs is obtained and comparisons of estimated  
incom e under various assum ptions of book sales 
are prepared. M acm illan claim s it has a very  
effectiv e  sales organization.

The editor presented  a report listin g  review s  
of n ew  d evelop m en ts in air sam pling and anal
ysis. H e w ill prepare gu idelines for subm ission  
of n ew  manuscript. Reports were presented for 
the 10 substance subcom m ittees. They are re
v iew in g  and updating the m ethods in the second  
ed ition  of the m anual and preparing n ew  ones. 
If a m ethod is to be deleted as obsolete, they w ill 
provide reasons for such a recom m endation. 
Several subcom m ittees in need of new  members 
have been inactive. Candidates were suggested. 
The chairman reported that n ew  representatives 
to ISC have been  designated  by the Am erican  
Society  of M echanical Engineers and the Am er
ican Public W orks Association.

A ccepted.



LABORATORY QUALITY ASSURANCE: J. ASSOC. OFF. ANAL. CHEM . (VOL. 65, NO. 2, 1982) 4 0 9

Report of the Committee on Laboratory Quality Assurance
KEITH A. McCULLY, Chairman
Health and Welfare Canada, Field Operations Directorate, Tunney's Pasture, Ottawa, Ontario, 
Canada K1A1B7
O th er m em bers: R. A lvarez, W. R. Bontoyan, F. M. G arfield , J. M artini, S. Sherken,
P. Sm ith , an d  J. W inters

The initial report of the Com m ittee, presented  
at last year's annual business m eeting, outlin ing  
the term s o f reference, short- and long-term  ob
jectives, and goals was accepted by the Board of 
Directors w ith  m inor changes. The Com m ittee  
m eetin g  of M onday, October 19,1981, in W ash
in gton , DC, concentrated on the preparation of 
a 5-year plan.

The purposes and responsib ilities o f the 
C om m ittee are to advise and m ake recom m en
dations to the Board of Directors for the adoption  
and application o f quality assurance princip les  
for the im provem ent o f analytical laboratory 
operations. To achieve this, the fo llow in g  plan 
w as developed:

(1) To assist the AO AC in the preparation and  
p u blication  o f a quality assurance m anual for 
analytical laboratories, the Com m ittee w ill, by 
January 1982, provide advice and guidance as to 
content and format of a quality assurance manual 
and w ill review  and com m ent, on a tim ely basis, 
on m aterial prepared for the m anual.

(2) By January 1982, the Com m ittee w ill d e
v e lo p  a plan for id en tify in g  and obtain ing ex
istin g  or p lan n ed  governm ent and industry  
m anuals and programs.

(3) By O ctober 1982, the Com m ittee w ill d e

ve lo p  a plan for encouraging analytical labora
tories to im prove laboratory operations through  
the adoption and application of quality assurance 
princip les.

(4) To prom ote AOAC nationally  and in ter
nationally  as a leader in  the field  of quality as
surance for analytical laboratories, the C om m it
tee w ill determ ine, by October 1982, w h ich  or
gan izations, associations, etc., are active in  
quality assurance activities and, by October 1983, 
advocate that AOAC join a n d /o r  encourage the 
organization  o f conferences or sym posia on  
quality assurance for laboratories.

(5) By October 1982, the Com m ittee w ill d e
ve lo p  a plan, to be approved by the Board o f D i
rectors, for encouraging the use of quality control 
principles in AOAC approved m ethodology and 
by General Referees, Associate Referees, and 
others presenting m ethods or reports at AOAC  
m eetings.

(6) The Com m ittee w ill assist the AOAC staff, 
as requested, in  rev iew in g  and com m enting on  
regulations, proposed by federal or state agen
cies, w h ich  in vo lve  quality control/assurance or 
good  laboratory practices.

A ccepted.

Report of the Long-Range Planning Committee
H. MICHAEL WEHR, Chairman
Oregon Department of Agriculture, Salem, Oregon 97310
O th e r m em bers: C. A ndres, F. Baur, G. H. Boone, W. Y. Cobb, W. Furm an,
F. M. G arfield , K. A. H elrich , I. H offm an, P. D. Jung, D. Larsen, A. M unson,
H. L. Reynolds, J. Rodricks

The primary responsib ility of the Long-Range D uring the past year the Com m ittee m et three 
P lan n in g  C om m ittee is to provide recom m en- tim es, March 5 -6 , 1981, July 23-24 , 1981, and  
dations to the Board of Directors on  w ays to im - O ctober 18, 1981. The Com m ittee directed its 
prove the fu n ction in g  of the A ssociation. efforts to those areas w ith  sign ificant long-term
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im pact on the functions and operations of 
AOAC. Project areas covered by the Com m ittee 
in clu d ed  m ethods output, AOAC com m ittee  
structure, liaison activities, membership, regional 
sections, and an AOAC foundation or fund. Ad 
hoc com m ittees w ere established  in the areas of 
m ethods output, com m ittee structure review , 
lia ison  activities, and m em bership.

The results o f Com m ittee discussion  and rec
om m endations to the Board on these project areas 
are sum m arized below .
M ethods Output

The Com m ittee report to the Board suggested  
reasons for the d eclin e in m ethods output ob
served  over the past several years and made 
recom m endations for im proving the output of 
ap p roved  m eth od s. R ecom m en d ation s in 
cluded:

(1) Im proved com m unication and prom otion  
of AOAC w ith  governm ent agencies, industry, 
and other groups.

(2) Im proved identification o f m ethods needs 
and sources of m ethods available for collabora
tive study.

(3) C onsideration of the use of a candidate 
m ethod approach for those m ethods w h ich  have 
received  ru ggedness testing for sen sitiv ity , pre
cision , and accuracy w ith in  a s in g le  laboratory, 
but w h ich  have not undergon e collaborative 
study. The Committee recom m ended that a task 
force be established  to d evelop  the concept for 
review  by the Board of Directors.

(4) E xpediting im plem entation  o f the collab
orative study process by (a) im proving m anage
m ent o f the collaborative study system , (b) 
im p lem en tin g , on at least an annual basis, a 
m eetin g  of the M ethods Board to discuss ad
m inistration and operation o f the m ethods va li
dation process, and (c) im proving and stream 
lin in g  protocols for interlaboratory collaborative 
study in clu d in g  consideration of contract anal
ysis for portions o f the collaborative study pro
cess.
Committee Structure Review

A report w as subm itted to the Board of D irec
tors ou tlin in g  recom m endations relating to the 
C om m ittee structure as follow s:

(1) Place the Joint Committee on Statistics and 
the C om m ittee on Collaborative Studies under 
the M ethods Board. This w ou ld  bring all com 
m ittees directly in vo lved  w ith  m ethods d ev e l
opm ent and validation under a sin g le  board.

(2) D iscontin ue the Com m ittee on M eeting  
A rrangem ents. M any functions of this com 

m ittee have been absorbed by staff or can be 
delegated  to a n ew  Programs Com m ittee.

(3) Reactivate the Interagency C om m ittee 
responsib le for im proving com m unications be
tw een  the A ssociation and Federal agencies.

(4) Establish a Program Com m ittee to assist in 
sym posia planning, technical paper review, short 
course d evelop m en t, and related item s.

(5) Establish a M em bership C om m ittee to 
d ev elo p  and im plem ent m em bership activities 
and to h elp  form and gu id e regional sections.

(6) Im plem ent procedures for establishm ent 
of n ew  C om m ittees, specifically  requiring all 
n ew  C om m ittees to be form ed in itia lly  on an ad 
hoc basis for a period of one year, w ith  conver
sion  to fu ll regular com m ittee status on Board 
approval.

(7) Im plem ent procedures for d isso lu tion  of 
Com m ittees, including provisions for mandatory 
periodic review  of C om m ittee activities by the 
Board.

(8) Provide for uniform ity of terms of service 
for C om m ittee m em bers and rotation o f Com 
m ittee m em ber replacem ent to provide for 
C om m ittee continuity .
Liaison Activities

A  proposal was prepared for the Board o f D i
rectors review  recom m ending that AOAC liaison 
activities w ith  other professional associations be 
review ed  and strengthened. The objective of 
the project w ould  be to obtain active, concerned, 
k n ow led gab le com m unication representatives 
from in d ivid ual technical societies, trade asso
ciations, and other appropriate organizations. 
The project w ould  in vo lv e  assessing current li
aison  activities, stren gth en in g  w here needed , 
and estab lish ing n ew  liaisons as appropriate.

Functions of Liaisons w ou ld  be to:
(1) Inform their respective organizations and 

m em bers o f the AOAC, its goals, objectives, and  
purposes;

(2) Provide inform ation on m ethods for co l
laborative study and recom m end ind ivid uals to 
serve as referees and collaborators; and

(3) Serve as a source o f inform ation on key 
contacts w ith in  com panies for possible financial 
or technical assistance to the Association.
M embership

C ontinuing topics of individual dues structure, 
com plim entary m em bership, and m em bership  
grow th and retention as related to the long-term  
effect on  the A ssociation w ere discussed. The 
C om m ittee considered recom m ending publica
tion in The Referee o f an article and m em bership



MYCOTOXINS: J. ASSOC. OFF. ANAL. CHEM . (VOL. 65, NO. 2, 1982) 411

response survey dealing w ith  dues structure and 
related m em bership item s. The C om m ittee 
recom m ended that if m em bership activities are 
important an d /or play a substantial financial role 
in  the support o f AOAC, a M em bership Com 
m ittee be established  to hand le m em bership  
developm ent and related activities. Further, the 
Board should  have the primary responsib ility of 
rev iew in g  dues structure or assigning its review  
to a C om m ittee o f the Association.

In the com in g year the Com m ittee w ill study  
m em bersh ip  activities in clu d in g  a review  of 
classes, rights, and priv ileges o f m em bership.

Other Items
(1) Regional Sections.— At the request of the 

Board o f Directors, the C om m ittee began d ev e l
opm ent of m odel bylaw s for regional sections. 
The Com m ittee considered areas to be incorpo
rated into m odel bylaw s, leav in g  specific draft
ing of the m odel bylaws to the Com m ittee on the 
C onstitution. The C om m ittee also considered

concerns relating to possible conflict o f regional 
section m eeting structure w ith  that of the Spring 
Training Workshop. The Com m ittee concluded  
that, at present, d ev elop m en t o f specific g u id e
lin es relating to regional section  m eetin g  pro
grams was unnecessary; how ever, regional sec
tion programs should  be rev iew ed  by staff, and  
conflicts resolved.

(2) A O A C  Foundation Funds.— The Com m ittee 
considered the relative ben efits o f estab lish ing  
a foundation  versus the use o f a special fund  for 
attracting funds for a specific purpose(s). It was 
reported that raising o f funds can be achieved  
equally w ell by both means, but adm inistratively 
and legally  the fund approach is sim pler. The 
Com m ittee recom m ended, therefore, that the 
fund approach be considered as the m ethod o f  
choice in  specia lized  fund  raising efforts.

In the com ing year the Com m ittee w ill also be 
discussin g w ith  Federal, State, and industry  
representatives the future n eeds from AOAC  
w ith  regard to m ethods and other services.

Accepted.

Report of the Joint Mycotoxin Committee
PETER SCOTT, Chairman
Food Research Division, Health Protection Branch, Ottawa, Ontario, Canada K1A 0L2
Other members: A. Pohland, J. Wessel (AOAC), T. Römer, O. Shotwell, L. Stoloff 
(AACC), L. Goldblatt, R. Stubblefield, A. Waltking (AOCS), A. Campbell (IUPAC)

The fo llow in g  are selected notes from the last 
m eetin g , held  Oct. 22, 1981, in W ashington, 
DC.
The International Scene

E gypt: A m ycotoxin  sym posium  and w ork
sh op  w as h eld  Septem ber 6-16 , 1981 in Cairo. 
This co n ven tion  w as cosponsored by the U.S. 
Food and Drug Adm inistration and the National 
Research C enter o f Egypt. A 3-day sym posium  
w as fo llo w ed  by a 7-day w orkshop. A total of 
225 scientists from 42 countries attended the 
sym posium . The workshop, planned for 60, had 
102  participants w h o  w ere g iven  hands-on  
training in  analytical m eth od ology  ranging in  
com plexity from m inicolum n and TLC to HPLC 
and im m unoassay. Khayria N aguib from the 
N ational Research C enter was Director o f this 
project.

Canada: The problem  of d eo x yn iv a len o l 
(vom itoxin) contam ination of the 1980 w heat 
crop o f Ontario and Q uebec w as d iscussed last 
year. This year, an average of 0.18 ppm  was 
fou n d  in Ontario soft w in ter w h eat and up to 5 
ppm  in Q uebec hard w heat. It w as recom 
m ended that an upper lim it of 0.3 ppm vom itoxin  
be a llow ed  in Ontario soft w h eat to be used in 
non stap le foods and that 1981 Q uebec hard 
w h eat not be used in the production of foods for 
hum an consum ption .

The United States Scene
A sym posium  on trichothecene m eth od ology  

w as h eld  at the AOAC 95th A nnual M eeting. 
T richothecenes, such as T-2 toxin, diacetoxy- 
scirpenol, and d eo xyn iva len ol (vom itoxin) are 
the top priority m ycotoxins bein g studied by the
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AO AC at this tim e. K now n sign s o f toxicity in 
clu d e derm al lesion s, lack of appetite, and vom 
itin g . As a result of the sym posium , it w as rec
om m en d ed  that efforts to obtain pure reference  
standards and adequate analytical m ethodology  
be increased.

Future Mycotoxin Meetings
A pril 13-15, 1982, AOAC Spring W orkshop, 

N e w  O rleans, LA
Septem ber 1-3 , 1982, IUPAC Sym posium  on  

M ycotoxins and P hytotoxins, V ienna, Austria 
A ccepted.

Report of the Ad Hoc Committee on Nitrosamines
THOMAS FAZIO, Chairman
Food and Drug Administration, Division of Chemistry and Physics, Washington, DC 20204
Other members: C. Cross, H. M. Davis, T. Davis, W. Fiddler, J. B. Fox, E. L. Greenfield, 
D. C. Havery, J. Hotchkiss, A. J. Malanoski, I. O 'N eill, B. D. Page, R. A. Scanlan,
N. P. Sen, F. Suhre, G. Thomas

The Com m ittee met tw ice in the past year, May 
13, 1981, in  O ntario, Canada, and October 21, 
1981, in  W ashington , DC.

Nitrate, nitrite methodology.— The p resent 
AOAC m ethod was reported to be inadequate for 
d eterm in in g  nitrite in som e foods, especially  
sam ples conta in ing h igh  lev e ls  o f ascorbate or 
other reductants. At the M ay m eetin g , W. Fid
d ler suggested  that a com parative study of vari
ous m ethods (Thermal Energy A nalysis (TEA), 
polarographic, Griess colorimetric) be carried out 
for the determ ination of nitrite in meat products. 
The ch em ilu m in escen t m ethod (using TEA), 
d ev elop ed  by the Eastern R egional Research 
Laboratory (ERRL), P h iladelphia, w as reported  
to have h igh  sensitiv ity , good reproducibility  
and to be superior to that reported by C. L. Wal
ters o f England. The possib ility  of using a less 
ex p en sive  com m ercial N O x analyzer instead of 
TEA is b ein g  investigated . As o f the October 
m eetin g , 4 m ethods w ere under evaluation  or 
d evelopm ent: charcoal colum n, ch em ilu m i
n escen t detection  (CLD), alkaline AOAC, h igh  
pressure liqu id  chrom atographic (HPLC)-ion  
exchange. A collaborative study was recom 
m en d ed  in spite of problem s of instability of 
nitrite in foods. By spring 1982, J. B. Fox and F. 
Suhre w ill make a recom m endation to the  
C om m ittee as to w h ich  m ethod(s) shou ld  be 
collaboratively tested. J. B. Fox w ill serve as 
A ssociate R eferee for nitrite and nitrate as food  
additives.

The AO AC m ethod for nitrate w as also re

ported to be inadequate and obsolete. T. Fazio's 
laboratory had tried Sen's m ethod for deter
m in in g  nitrate and nitrite in  baby food, cured  
m eats, etc., and it w orked satisfactorily. Prob
lem s had developed in  a comparative study of the 
specific ion  electrode m ethod for nitrate. F. 
Suhre and W. Fiddler recom m ended that the  
C om m ittee consider a com parative or co llabo
rative study o f the cadm ium  reduction m ethod  
w h ich  they b elieve  to be m ore applicable.

American Society for Brewing Chemists (ASBC) 
collaborative study on determining N-nitrosodi- 
methylamine (NDMA) in beer and malt.— T. Fazio 
and G. Thom as reported in May that the Celite  
co lu m n  m ethod  (survey) and the barium h y 
droxide d istillation  m ethod (reference) w ere  
h ig h ly  satisfactory for determ ining N D M A  in 
beer. ASBC recom m ended adoption of these 2 
m ethods. Two other m ethods studied, the direct 
extraction and the Preptube m ethod, w ere both  
unsatisfactory. N o  m ethods for m alts w ere sat
isfactory. As of the October m eeting, ASBC had 
adopted  the d istillation  m ethod and the Celite 
colum n m ethod for N D M A  in  beer. The Com 
m ittee agreed to recom m end that the C elite co l
um n m ethod be granted interim  first action sta
tus by AOAC. A. }. M alanoski w ill study the 
ASBC data in  detail and report to the com m ittee  
on its suitability for use by AOAC before official 
action is taken. The m ethod of Sen et al. was also 
proposed  for interim  first action. R. A. Scanlan  
ou tlin ed  the current ASBC study on N D M A  in 
dried malt: sam ples o f malt have been  distrib
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uted to collaborators; the m ineral o il vacuum  
d istilla tion , C elite colum n, and wort extraction  
m eth od s are to be tested; and results w ill be re
ported to the ASBC by M ay 1982. The C om m it
tee w ill evaluate the data generated by ASBC and  
m ake recom m endations based on  such data, 
p rovid in g  it m eets AOAC standards.

Proposed AOAC collaborative study of the Celite 
method for the determination ofNDMA in nonfat dry 
milk powder (NFDM) and ground malt.— T. Fazio 
proposed  that the C elite colum n m ethod for 
NFDM  d ev elop ed  by FDA be collaboratively  
studied. The need  for a study w as prom pted by 
FDA's pen ding Regulatory Com pliance Program  
for this com m odity in  1982. This m ethod, once  
verified , could  be adapted to sim ilar dried  
products. O nly  verification  studies w o u ld  be 
n eed ed  to expand the m ethod to other matrices. 
The C om m ittee adopted this proposal and T. 
Fazio agreed to head a collaborative study and to 
report the outcom e w ith in  the year. Five labo
ratories, International A gen cy  for Research on  
Cancer (IARC), Canadian H ealth  Protection  
Branch, USDA-ERRL, Ontario Research Foun
dation , and R. A. Scanlan, have agreed to partic
ipate. U SD A , B eltsv ille, tentatively  agreed to 
participate.

Dry-cured bacon.— A  Food Safety and Inspec
tion  Service (FSIS) com parative study of 4 
m ethods for dry-cured fried bacon has been  
com p leted  but the data have not yet been  fu lly  
evaluated. The 4 m ethods w ere vacuum  oil 
d istilla tion , dry colum n, d istillation  (Sen), and  
m ulti-detection  GC-MS. A  report w ill be made 
at a future m eeting.

Determination of volatile nitrosamines in bacon 
drippings.— N . P. Sen reported a rapid liquid- 
liquid  extraction sam ple preparation m ethod for

GLC-TEA determ ination of volatile nitrosamines 
in  cooked-out bacon fat. AMI and Oscar-Meyer 
are also active in  this area.

Cosmetics.— H. M. Davis d iscussed  the FDA  
m eth od  for determ in ing NDELA in  cosm etics, a 
m ethod  based on liq u id-liqu id  extraction on  a 
C elite colum n and final determ ination  by 
HPLC-TEA w ith  recoveries o f 80-103%. Po- 
larographic and TEA m ethods g iv e  com parable 
results. Thus far, no collaborative study o f the 
m ethod has been carried out. S. H echt indicated  
that certain cosmetic products m ight also contain  
traces o f other nitrosam ines (e.g ., N -nitroso- 
diisopropylam ine, N-nitrosom ethylsterylam ine, 
N -nitrosom ethy ldecy lam ine).

Total nitroso methods.— The C om m ittee d is
cussed an "im proved" m ethod based on Walter's 
earlier m ethod and d ev elop ed  by Dr. Bavin. 
T hey agreed that the m ethod had problem s, was 
not w id e ly  used, and no current action was 
n eed ed , but that the latest revisions in  the  
m eth od  sh ou ld  be distributed to the Com 
m ittee.

Precursor amines.— I. O 'N eil, representing  
IARC, em phasized the need to measure lev els of 
nitrosam ine precursors (secondary and tertiary 
am ines, nitrates, and nitrites) and inhib itors  
(ascorbate, alpha-tocopherol) of n itrosam ine  
form ation in foods, an area of study that has been  
n eg lected  relative to nitrosam ines. M ost m em 
bers agreed, but noted that the cost of these many 
analyses for each food item  w o u ld  be proh ib i
tive.

O nly R. A. Scanlan reported w orking on  these 
precursors. H ow ever, he and J. H otchkiss be
liev e  this area m ay gain  im portance as in  v ivo  
nitrosation is better understood.

Accepted.

Report of the Committee on Performance of Instrumental Methods 
and Data Handling
JACK R. PLIMMER, Chairman
U.S. Department of Agriculture, Science and Education Administration, Beltsville Agricultural 
Research Center, Beltsville, M D 20705
Other members; S. E. Chappell, R. H. Collier, R. Greenhalgh, P. Kane,
B. A. Leonhardt, M. Margosis, L. L. Wall, R. W. Wayne, P. Whittier

The C om m ittee w as established  in  1981 at the is responsib le for the general area o f instru- 
request o f the Board o f Directors to address m ental m ethods and data han d lin g . The first 
quality assurance o f instrum ental m ethods and m eeting was held  at the AOAC Annual M eeting,
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O ctober 1981, to d efin e  Com m ittee objectives, 
approaches, and priorities.

The goal of the Com m ittee is to prepare 
g u id e lin es  for analytical m ethods in  w h ich  the 
apparatus to be used is described in generic terms 
and in  terms o f performance. The performance 
o f the analytical m ethod m ust be assured, but 
instrum entation  n eed  on ly  be described w ith in  
the context of the m ethod. A voidance of brand 
nam es in  description o f analytical m ethods 
sh ou ld  provide greater flexib ility  for selection  
of con d ition s by the operator w h o  conducts the 
analysis.

R outin ely  used instrum entation is usually  
adequate if  perform ance criteria for the m ethod  
are estab lished  and checked. The C om m ittee 
w ill not attem pt to w rite instrum ent specifica
tions, but rather to describe the instrum ent that 
is su itable for the m ethod in  terms o f its perfor
m ance. For the analyst to be able to ensure the 
perform ance o f the m ethod, the selection  o f ap
propriate standards w ill be critical, and the ana
lytical m ethod may require a fu ll description of 
suitable standards.

Analytical m ethods that require instrum ental

techn iques, autom ated techniques, a n d /o r  data 
h an d lin g  w ill be described in terms of perfor
m ance o f the m ethods. Q uality assurance w ill  
be a major concern. Problem s o f perform ance 
tests, standards n eed ed  in  tests, and instrum ent 
sp ecification  protocols w ill receive C om m ittee 
attention , as w ill term inology for use in  d e
scribing m ethods. The Subcom m ittees Instru
m ental Specifications, Gas and Liquid Chrom a
tographic Specifications are in vo lv ed  in the  
ach ievem en t o f the overall goal.

Exam ples o f m ethods w ritten  in  generic sty le  
are n ow  in  preparation and w ill be submitted for 
C om m ittee review  in  1982. It w ill be necessary  
to rev iew  AOAC m ethods in  the context o f the 
Com m ittee charge. This process w ill require the 
cooperation o f Referees, and the Com m ittee w ill 
seek to establish  lia ison  w ith  other organiza
tions.

The C om m ittee was also charged w ith  the  
preparation o f a possib le chapter on instrum en
tation for the 14th ed ition  of Official Methods of 
Analysis and instructions to Referees on  perfor
m ance descriptions of instrum entation.

A ccepted.

Report of the Committee on Safety
EDWARD H. LOSIEWICZ, Chairman
Food and Drug Administration, 5600 Fishers Lane, Rockville, M D 20857
Other members: D. Arnold, R. Bianchi, M. Cunningham , R. Hall, J. C. Kissinger,
F. Lundgren, L. M ell, R. J. N oel, T. Tomczak, G. D. Wyer

The Com m ittee review ed its short-term goals, 
d eleted  the use o f the proposed questionnaire  
(developed during the 1980 m eeting) concerning 
the use of and the n eed  for a chapter on  safety. 
Instead, the C om m ittee proposed to use The 
Referee, the Journal and the supplem ents to Offi
cial Methods of Analysis for dissem ination of safety 
in form ation.

The Com m ittee requested that the next user 
survey contain questions pertain ing to safety,

prepared by the C om m ittee on  Safety.
The C om m ittee proposed that the precau

tionary statem ents fo llo w in g  the title of the  
m ethod be expanded to inclu de precautionary  
w ords, such as exp losive, toxic, and carcin
ogen .

The Com m ittee review ed the new  m ethods for 
in clu sion  o f safety cautionary statem ents.

A ccepted.
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Report of the Committee on State and Provincial Participation
HOWARD P. MOORE, Chairman
Ohio Department of Agriculture, Division of Plant Industry, Feed and Fertilizer Section, 
Reynoldsburg, OH 43068
Other members: H. Bradford, J. Counts, P. Ferrara, B. H ines, T. Jensen, S. Katz, 
D. Lewis, D. M cDaniel, J. Martini, H. Morris, S. Padmore, P. Rexroad, M. Rhodes, 
M. Schreiber, V. Thorpe, G. Tichelaar, L. Torma

T w elve members o f the present comm ittee and 
n in e  other interested  persons m et October 21, 
1981, to discuss im plem entation  o f the respon
sib ilities  o f the Com m ittee as delin eated  in  the  
terms o f reference approved by the AO AC Board 
o f Directors.

The role o f this Com m ittee is to d evelop  a 
netw ork  o f lia ison  persons from each state and  
province to serve as contacts betw een  the AO AC 
central office and the ind iv id u al units. Each 
in d iv id u a l w ill be contacting laboratories in  his  
or her area to encourage greater participation in  
the m ethods d evelop m en t process, particularly 
as Associate Referees and collaborators. Liaison 
p eo p le  m ay also be able to g ive  guidance to 
AO AC staff on sources of financial support for 
AO AC and on  fo llo w  up to in itial contacts.

As the regional organization concept develops, 
lia ison  p eo p le  w ill form the nucleus of regional 
representation . T hose w illin g  to serve in  this 
capacity should contact the AOAC office. In the 
future, a representative from  each region  w ill

organ ize a steering com m ittee to gu id e partici
pation.

Regional groups w ill help  satisfy the n eed  felt 
by states and provinces for a system  to bring their 
laboratories in  closer contact w ith  the Associa
tion , thereby prom oting the sen se of b elo n g in g  
n eed ed  to justify financial support o f AOAC.

T his Com m ittee reiterates the n eed  for a d i
rectory o f laboratories, listin g  each laboratory's 
area o f expertise, organized by chapters as in the 
book of methods. Such a directory w ill im prove 
com m unications am ong the listed laboratories 
and w ill assist analytical chem ists in  locating  
h elp  in m ethod d ev elop m en t and problem  
so lv in g . A draft format to be used in  co llecting  
data for this directory w as furnished  by the  
AO AC office, w h o agreed to prepare the ques
tionnaire and to m ail it to all laboratories w h o  
m ight have an interest in  the work of the AOAC. 
The Com m ittee also asked that the new  brochure, 
"AOAC Today," be inclu ded  in  the m ailing.

A ccepted.

Report of the Committee on Statistics
JAMES S. WINBUSH, Chairman
Food and Drug Administration, Division of Mathematics, Washington, DC 20204
Other members: C. A nnello, P. R. Caudill, D. E. Coffin, E. Glocker, R. C. Rund, 
M. Siewierski

M em bers o f the Statistics Com m ittee are 
w illin g  to work w ith  the m em bers of the Com 
m ittee on  Collaborative Studies and to serve on  
the subcom m ittees. W hen su ffic ien t inform a
tion  is available about the ind iv id u al subcom 
m ittees for Statistics Com m ittee m em bers to de
cide on  the subcom m ittee best fitted to their 
ta len ts , th ey  w ill  m ake th eir  p referen ces  
kn ow n .

Goals o f the Statistics Com m ittee w ere d is
cussed. The Com m ittee in ten d s to in itiate a 
co lu m n  in  The Referee on  statistical aspects of 
collaborative studies.

The C om m ittee agreed to provide a session  at 
the AO AC A nnual M eeting at least every other  
year, w h ere a panel o f statisticians and chem ists  
could  inform ally discuss statistical issues, such  
as in n ovation s in  the design  and analysis of co l
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laborative studies, the solu tion  o f som e ex isting  
problem , or pertin ent issues encountered  as 
statistical consultants to the subcom m ittees.

The Com m ittee w ill study statistical problem s 
associated w ith  the m ini-collaborative study, 
studies invo lv in g  automated m ethods, and minor 
ch an ges in  approved m ethods.

The Com m ittee w ants to em phasize, through  
education , the im portance and necessity  of

ruggedness tests and to stress the contribution of 
th ese tests to the evaluation  of collaborative 
stu dy results and to the success o f the studies.

The Com m ittee w ill study and make a recom 
m end ation  as to w h ich  outlier procedures are 
acceptable for use in the evaluation  o f collabo
rative studies.

A ccepted.

Report of the Ways and Means Committee
STANLEY E. KATZ, Chairman
Rutgers University-Cook College, Department of Biochemistry and Microbiology, New  
Brunswick, N ] 08903
Other members: R. Blinn, J. Bourke, C. Gehrke, J. Goleb, M. Malina, L. Perlman, 
W. Phillips, M. Ready

The Ways and M eans Com m ittee was charged  
as follow s: to recom m end to the Board overall 
fund-raising strategies for the AOAC; to recom 
m end fund-raising techn iques and specific  
sources to the staff; and, in  cooperation w ith  the 
staff, to prepare tw o 4-year projections of m oney  
needs.

The com m ittee m et October 19th to explore  
approaches by w h ich  the charges could be 
m et.

C om m ittee op in ion s on  questions discussed  
are as follow s:

(1) Broadening the Financial Base of the AOAC by 
Expansion of Private Sustaining Membership 
Rolls.— Expansion o f the rolls sh ou ld  be predi
cated on  fu ll m em bership b ein g  available to in 
dustrial scientists. The question  o f fu ll m em 
bersh ip  is fundam ental to a concerted effort in 
th is area. Industry w ou ld  be u n lik e ly  to con 
tribute substantial funding to an organization in 
w h ich  its scientists do not have fu ll status. A n
alytical m ethodology is useful to industry as w ell 
as to regulatory agencies. There is no reason to 
assum e that industrial scientists w ill not con
tribute to d ev elo p in g  analytical m eth od ology  
w h ich  can be used as a basis for gu id e lin es for 
ensuring public h ealth  and safety. K eeping  
analytical m eth od ology  at the forefront of 
science is politically beneficial and is the primary 
m ission  o f the AOAC.

(2) Program of Standards.— Because of the trend 
toward laboratory certification, AOAC should  
w ork to becom e a leader in m arketing primary 
and matrix standards. AOAC should work w ith  
organizations that have a long and distinguished

history o f provid in g  standard materials.
(3) Workshops and Training Courses.— AOAC  

sh ou ld  provide courses a n d /o r  training in  the 
fo llo w in g  areas: (a) legal: to inclu de training  
as expert w itn esses and in  the rules of ev id en ce,
(b) instrum ental: theoretical and practical as
p e c t  of the new est analytical m ethodology, and
(c) statistical: the need , theory, and application  
of statistical techn iques.

(4) Consultation Services.—AOAC should act as 
a source a n d /o r  clearing house for consultants 
and experts for industry and regulatory organi
zations. The reservoir of talent w ou ld  include  
retired experts. Provid ing this service w ou ld  
place A O A C  in  a central role in  industrial and  
regulatory functions.

(5) Publications and Membership.— M embership 
fees could  be lin k ed  w ith  a larger and m ore var
ied  Referee. The Referee could be issued m ore 
frequ ently , cover a w id er scope, increase circu
lation , and possib ly  carry advertising. The 
Journal w ou ld  be optional w ith  m em bership. 
Expanded circulation m ight prom ote increased  
advertising

(6 ) Investments.— The F inance C om m ittee  
should  study the investm ents o f the AOAC w ith  
the aim of im proving the return on all in vest
m ents.

(7) Sale of Mementos.—T-shirts are know n to 
be a source of revenue. Their sale could provide 
m odest fu n d in g  o f the national m eeting.

The above points w ere discussed in a prelim 
inary fashion  and need  further study before 
consideration  by the AOAC staff.

A ccepted.
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Subcommittee 3, Oxidants and Nitrogen: E. L. Kothny (California Air and Industrial Hygiene Laboratory, 
California State Department of Health, 2151 Berkeley Way, Berkeley, CA 94704)
Subcommittee 4, Carbon: M. Feldstein (Bay Area Pollution Control District, 939 Ellis St, San Francisco, 
CA 94109)
Subcommittee 5, Flydrocarbons: J. L. Monkman (2275 Georgina Dr, Ottawa, Ontario, Canada K2B 
7M2)
Subcommittee 6, Metals: R. J. Thompson (Environmental Protection Agency, Technical Services, Research 
Triangle Park, NC 27711)
Subcommittees, Radioactivity
Subcommittee 9, Laboratory Techniques and Precautions: J. N. Pattison (University of Cincinnati, 
Environmental Engineering, Cincinnati, OH 45221)
Subcommittee 10, Particulates: Howard E. Ayer (University of Cincinnati, Kettering Laboratory, Eden 
and Bethesda Aves, Cincinnati, OH 45267)
Subcommittee 11, Source Sampling Techniques
Subcommittee 12, Standardization Coordination

LIAISON REPRESENTATIVES
American Academy of Forensic Sciences: Richard L. Brunelle (Department of the Treasury, Bureau of Alcohol, 

Tobacco, and Firearms, 1401 Research Blvd, Rockville, MD 20850)
American Society of Brewing Chemists: Anthony J. Cutaia (Stroh Brewing Co., One Stroh Dr, Detroit, Ml 

48226)
American Society of Enologists: Arthur Caputi, Jr (E. & J. Gallo Winery, PO Box 1130, Modesto, CA 

95353)
American Society for Testing and Materials:

C-7 Subcommittee XI, Agricultural Liming Materials: Robert C. Rund (Purdue University, Department 
of Biochemistry, West Lafayette, IN 47907)
C-21.03: Ceramic White Wares-Related Products: Benjamin Krinitz (Food and Drug Administration, 850 
Third Ave, Brooklyn, NY 11232); Edward A. Steele (Food and Drug Administration, Washington, DC 
20204)
D-19: Water: Theodore O. Meiggs (Environmental Protection Agency, National Field Investigations Center, 
Office of Enforcement, Denver, CO 80225)
E-15: Analysis and Testing of Industrial Chemicals: Edward Dellamonica (U .S. Department of Agriculture, 
Eastern Marketing and Nutrition Research Division, 600 E Mermaid Lane, Philadelphia, PA 19118)
E-19: Chromatography: Michel Margosis (Food and Drug Administration, Washington, DC 20204)
E-30: Forensic Sciences: Richard L. Brunelle (Department of the Treasury, Bureau of Alcohol, Tobacco 
and Firearms, 1401 Research Blvd, Rockville, MD 20850); Anthony Romano, Jr (Drug Enforcement 
Administration, Southeastern Laboratory, 5205 NW 84th Ave, Miami, FL 33166)
F-2: Flexible Barrier Materials: Subcommittee III, Test Methods: Charles V. Breder (Food and Drug 
Administration, Washington, DC 20204)
F-10: Meat and Meat Products: Anthony J. Malanoski (U.S. Department of Agriculture, Washington, DC 
20250)

American Spice Trade Association: Damon Larry (Food and Drug Administration, Washington, DC 20204)
Codex Committee on Fish and Fishery Products: R. V. Cano (Food and Drug Administration, Bureau of Foods, 

Washington, DC 20204)
Collaborative International Pesticides Analytical Council: Warren R. Bontoyan (Environmental Protection 

Agency, Office of Pesticide Programs, Beltsville, MD 20705), A O A C  R e p r e s e n ta t iv e ;  James E. Launer (Oregon 
Department of Agriculture, Salem, OR 97310), C o r r e s p o n d e n t ;  Jack Plimmer (U.S. Department of 
Agriculture, Beltsville, MD 20705), C o r r e s p o n d e n t
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Council on Soil Testing and Plant Analysis
Essential Oil Association of USA Inc.: Damon Larry (Food and Drug Administration, Washington, DC

20204)
Flavor and Extract Manufacturers Association of the U.S.: Roger Middlekauf (900 17th St, NW, Washington, 

DC 20006)
Health and Welfare Canada: D. Earle Coffin (Health and Welfare Canada, Tunney's Pasture, Ottawa,

Ontario, Canada K1A 0L2)
Institute of Food Technologists: Michael Wehr (State Department of Agriculture, 635 Capital St, NE, Salem, 

OR 93710)
International Association for Cereal Chemistry: Helmet Glattes (International Association for Cereal

Chemistry, Schmidgasse 3-7, A-2320 Schwechat, Austria)
Cereal Foods: Doris A. Baker (U.S. Department of Agriculture, Beltsville, MD 20705)
Determination of Vitamins: Mike J. Deutsch (Food and Drug Administration, Washington, DC 20204)
Microbiological Contamination: Arvey C. Sanders (Food and Drug Administration, Washington, DC 
20204)

International Committee on Microbiological Specifications
International Dairy Federation: Robert W. Weik (Food and Drug Administration, Washington, DC 20204)
International Organization for Standardization (ISO): William Horwitz (Food and Drug Administration,

Washington, DC 20204), L ia is o n  C o o r d in a to r ;  Kathleen M. Fominaya (AOAC, 1111 N 19th St, Suite 210, 
Arlington, VA 22209), C o r r e s p o n d e n c e  C o o r d in a to r
Animal and Vegetable Fats and Oils (ISO/TC 34/SC 11): Robert G. Manning (SCM, Glidden Durkee Division, 
16651 Sprague Rd, Strongsville, OH 44136)
Animal Feeding Stuffs (ISO/TC 34/SC 10): Donald Burdick (U.S. Department of Agriculture, Field Crop 
Utilization and Marketing, Box 5677, Athens, GA 30604)
Cereals and Pulses (ISO/TC 34/SC 4): Raymond Tarleton (American Association of Cereal Chemists, 3340 
Pilot Knob Rd, St. Paul, MN 55121)
Cocoa (ISO/TC 34/WG 4): Robert A. Martin (Hershey Food Corp., Box 54, Hershey, PA 17033)
Coffee (ISO/TC 34/SC 15): George E. Boecklin (National Coffee Association of USA, 120 Wall St, New York, 
NY 10005)
Crude Fiber (ISO/TC 34/WG 3): David O. Holst (University of Missouri, Food Science and Nutrition, 
Columbia, MO 65211)
Derived Products of Fruits and Vegetables (ISO/TC 34/SC 3): Edgar R. Elkins (National Fooc Processors 
Association, Chemistry Division, 1133 20th St, NW, Washington, DC 20036)
Dried Fruits and Vegetables (ISO/TC 34/SC 13): W. W. Dada (DFA of California, Box 270-A, Santa Clara, 
CA 95052)
Fertilizers and Soil Conditioners (ISO/TC 134): Robert C. Rund (Purdue University, West Lafayette, IN 
47907); Frank J. Johnson (Tennessee Valley Authority, Muscle Shoals, AL 35660), A lt e r n a t e
Fresh Fruits and Vegetables (ISO/TC 34/SC 14): Gerald G. Dull (U.S. Department of Agriculture, Agricultural 
Research Service, Box 5677, Athens, GA 30604)
Meat and Meat Products (ISO/TC 34/SC 6): Bernhard Larsen (U.S. Department of Agriculture, Washington, 
DC 20250)
Microbiology (ISO/TC 34/SC 9): R. B. Read (Food and Drug Administration, Washington, DC 20204)
Milk and Milk Products (ISO/TC 34/SC 5): Robert W. Weik (Food and Drug Administration, Washington, 
DC 20204)
Oleaginous Seeds and Fruits (ISO/TC 34/SC 2): Gary R. List (U.S. Department of Agriculture, Science 
and Education Administration, Northern Regional Research Center, Peoria, IL 61606)
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Sensory Analysis (ISO/TC 34/SC 12): Patricia Prell (U.S. Army Natick R&D Command, Natick, MA 
01760)
Spices and Condiments (ISO/TC 34/SC 7): Thomas F. Barnes (American Spice Trade Association, Engle
wood Cliffs, NJ 07632)
Tea (ISO/TC 34/SC 8): Theresa K. Kukla (Tea Association of the USA. 230 Park Ave, New York, NY 
10017)
Water Quality (ISO/TC 147): Theodore O. Meiggs (Environmental Protection Agency, Denver Federal 
Center, Denver, CO 80225)
International Union of Pure and Applied Chemistry: Philip C. Kearney (U.S. Department of Agriculture, 
Beltsville, MD 20705)
Office International du Cacao et du Chocolat: Emile Toebosch (OICC, 172 Ave de Cortenberg, B1040, 
Brussels, Belgium)

Pesticides Analysis Committee of the Ministry of Agriculture in the United Kingdom:
Dithiocarbamates Panel: Warren R. Bontoyan (Environmental Protection Agency, Office of Pesticide 
Programs, Beltsville, MD 20705)
Emulsifiability Panel: Keith G. Seymour (Dow Chemical Co., Agricultural Research Department, Midland, 
Ml 486^0)
Gas Chromatography Panel: Warren R. Bontoyan
Joint Dimethoate Residues Panel: Robert W. Storherr (Environmental Protection Agency, Beltsville, MD 
20705)
Monuron and Diuron Panel: Howard Hammond (State Laboratories Department, North Dakota State 
Department of Agriculture, Bismarck, ND 58505)

Pharmaceutical Manufacturers Association Quality Control Vitamin E Committee: Alan J. Sheppard (Food 
and Drug Administration, Washington, DC 20204)

United States Pharmacopeial Convention: James B. Kottemann (Food and Drug Administration, Washington, 
DC 20204), D e le g a te

COMMITTEE A
Alan R. Hanks (Texas A & M University, Agricul
ture Analytical Services, College Station, TX 
77843), C h a irm a n -, Howard P. Moore (Ohio De
partment of Agriculture, Consumer Analytical 
Laboratory, 8995 E Main St, Reynoldsburg, OH 
43068); A. Aner Carlstrom (Chevron Chemical 
Co., 940 Hensley St, Richmond, CA 94804); War
ren R. Bontoyan (Environmental Protection 
Agency, Office of Pesticide Programs, Beltsville, 
MD 20705); Frank J. Johnson (TVA/National Fer
tilizer Development Center, Muscle Shoals, AL 
35660); Louis W. Ferarra (IMC Corp., 1401 S 3rd 
St, Terre Haute, IN 47808); Richard H. Collier 
(Purdue University, Department of Biochemistry, 
West Lafayette, IN 47907), S e c r e t a r y ,  Edwin M. 
Glocker (14697 Roxbury Rd, Glenelg, MD 
21737), S t a t i s t i c a l  C o n s u l t a n t

Amino Acid Analysis in Mixed Feeds

Fat, Crude, in Pet Foods

Fiber, Crude
David O. Holst, University of Missouri, Food 
Science and Nutrition, Columbia, MO 65211
Fiber, Crude, in Milk Replacers
J. G. Pierce, Pierce Consulting Service, 713 NW 
Westwood, Ankeny, IA 50021
Infrared Reflectance Techniques in Mixed Foods

Iodine
Stuart Meridian, West Agro-Chemical, Inc., PO 
Box 1386, Shawnee Mission, KS 66222

FEEDS_______________________________________________  Minerals
R e f e r e e :  Clyde E. Jones, State Department of Dianne Gehrke, Manchester Labs, PO Box 65, 
Agriculture, 2331 W 31st Ave, Denver, CO 80211 Manchester, IA 52057
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Non-Nutritive Residues
Peter J. Van Soest, Cornell University, Depart
ment of Animal Science, Ithaca, NY 14850
Protein, Crude
Rodney J. Noel, Purdue University, Department 
of Biochemistry, West Lafayette, IN 47907
Sampling and Sample Preparation
Valva C. Midkiff, University of Kentucky, Kentucky 
Experimental Station, Lexington, KY 40506
Water by Karl Fischer Method
James Lange, Raltech Scientific Services, PO Box 
7545, Madison, Wl 53707

FERTILIZERS________________________________________
R e f e r e e :  Robert C. Rund, Purdue University, De
partment of Biochemistry, West Lafayette, IN 
47907
Biuret in Urea and Mixed Fertilizers
Luis F. Corominas, Fertilizantes Mexicanos SA, 
Zacatecas 80, Mexico 7 DF. Mexico
Boron
James R. Melton, Texas A&M University, Agricul
tural Analytical Services, College Station, TX 
77843
Calcium and Magnesium
Donald N. Willett, State Department of Agricul
ture, Hill Farms Laboratory, 4702 University Ave, 
Madison, Wl 53705
Copper
Theo N. Maris, State Department of Agriculture, 
Mayo Building, Tallahassee, FL 32304
Elemental Analysis of Liming Materials

Free and Total Water
Russell D. Duncan, Tennessee Valley Authority, 
National Fertilizer Development Center, Muscle 
Shoals, AL 35660
Iron
James Silkey, Oregon Department of Agriculture, 
Laboratory Services Division, Salem, OR 97310
Molybdenum

Nitrogen
Paul R. Rexroad, University of Missouri, Experi
ment Station Chemical Laboratories, Columbia, 
MO 65201
Phosphorus
Frank J. Johnson, Tennessee Valley Authority, 
National Fertilizer Development Center, Muscle 
Shoals, AL 35660

Potash
Peter F. Kane, Purdue University, Department of 
Biochemistry, West Lafayette, IN 47907
Sampling and Preparation of Sample
Douglas Caine, Estech General Chemicals Corp., 
30 N LaSalle St, Chicago, IL 60602
Slow-reiease Mixed Fertilizers
Stanley E. Katz, Rutgers University, Cook College, 
Department of Biochemistry and Microbiology, 
New Brunswick, NJ 08903
Sodium
Luis F. Corominas
Soil and Plant Amendment Ingredients
Clyde E. Jones, Colorado Department of Agricul
ture, 1525 Sherman St, Denver, CO 80203
Sulfur
Virginia A. Thorpe, Michigan Department of Agri
culture, Laboratory Division, 1615 S Harrison Rd, 
East Lansing, Ml 48823
Water-Soluble Methylene Ureas
Allan Davidson, DM Scott & Sons, Co., Marysville, 
OH 43041
Zinc
Mary L. Hasselberger, Department of Agriculture, 
Laboratory Division, 3703 S 14th S:, Lincoln NE 
68502

HAZARDOUS SUBSTANCES________________________
R e f e r e e : -----
Ammonia as a Product Ingredient
Alonza G. Nero, Consumer Product Safety Com
mission, 230 S Dearborn St, Chicago IL 60604
Benzene in Consumer Products
Wayne G. Warner, Consumer Product Safety 
Commission, 200 C St, SW, Washington, DC 
20204
Carbolic Acid (Phenolic) Compounds
John C. Williams, Consumer Product Safety Com
mission, 6 World Trade Center, New York, NY 
10048
Chlorinated Hydrocarbons
Patricia Davidson, Consumer Product Safety 
Commission, San Francisco Area Office Laborato
ry, 50 United Nations Plaza, San Francisco, CA 
94102
Diethylene Glycol and Ethylene Glycol

Flammable Substances in Pressurized 
Containers
Lawrence Feldman, Consumer Product Safety 
Commission, 6 World Trade Center, New York, NY 
10048
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Flash Point of Solids and Semisolids

Formaldehyde
Ping Y. Peng, Consumer Product Safety Commis
sion, 7440 S Pulaski Rd, Chicago, IL 60629
Hazardous Components in Resin Systems

Pentachlorophenol in Toy Paints
Hans E. A. M. Van Langeveld, Food Inspection Ser
vices, Florijrnuwe 111, Maastricht, The Nether
lands
Petroleum Distillates In Mixtures
John Izzi, Consumer Product Safety Commission, 
6 World Trade Center, New York, NY 10048
Selenium

Toxic Metals in Paints
Warren K. Porter, Jr, Consumer Product Safety 
Commission, 200 C St, SW, Washington, DC 
20204
Turpentine
Thomas J. Reiss, Consumer Product Safety Com
mission, 90 Church St, New York, NY 10007
Viscosity of Liquids

PESTICIDE FORMULATIONS: CARBAMATE
AND SUBSTITUTED UREA INSECTICIDES_________

R e f e r e e :  Paul Jung, Environmental Protection
Agency, Chemical Laboratory, Beltsville, MD 
20705
Aldicarb
William H. McDermott, Union Carbide Corp., Agri
cultural Products Division, Box 428, Woodbine, 
GA 31569
Carbaryl
William H. McDermott
Carbofuran and Carbosulfan
E. J. Kikta, FMC Corp., Niagara Chemical Division, 
100 Niagara St, Middleport, NY 14105
2,2-Dimethyl-l,3-benzodioxol-4-yl 
Methylcarbamate (Bendiocarb®)
Peter L. Carter, Fisons, Ltd, Agrochemical Divi
sion, Hauxton, Cambridge, CB2 5HU, UK
3,5-Dimethyl-4-(methylthio)phenyl 
Methylcarbamate (Methiocarb®)
C. J. Cohen, Mobay Chemical Corp., Agricultural 
Chemicals Division, Box 4913, Kansas City, MO 
64120
O-lsopropoxyphenyl Methylcarbamate 
(Propoxur®)
C. J. Cohen

Methomyl
James E. Conaway, Jr, E. I. du Pont de Nemours & 
Co., Analytical Study Group, Wilmington, DE 
19898
Oxamyl
Glenn A. Sherwood, Jr, E. I. du Pont de Nemours & 
Co., Biochemicals Department, Experiment Sta
tion, Wilmington, DE 19898
Pirimlcarb
Peter D. Bland, ICI Americas, Inc., Biological Re
search Center, Box 208, Goldsboro, NC 27530

PESTICIDE FORMULATIONS: FUNGICIDES AND
DISINFECTANTS____________________________________

R e f e r e e :  Thomas Jensen, State Department of 
Agriculture, 3703 S 14th St, Lincoln, NE 68502
Benomyl
Lilia Rivera, State Department of Food & Agricul
ture, Pesticide Formulations Laboratory, 3292 
Meadow View Rd, Sacramento, CA 95832
Captan
A. Aner Carlstrom, Chevron Chemical Co., 940 
Hensley St, Richmond, CA 94804
Carboxin

Chlorothalonil
Brian H. Korsch, Diamond Shamrock Co., PO Box 
348, Painesville, OH 44079
Copper Naphthenate 

Dinocap

Dithiocarbamate Fungicides

Folpet

Oxycarboxin

Pentachloronitrobenzene
Alan R. Hanks, Texas A&M University, Agriculture 
Analytical Services, College Station, TX 77843
o-Phenylphenol

Triphenyltin

PESTICIDE FORMULATIONS: GENERAL
METHODS_______________ ____________________________

R e f e r e e :  Warren R. Bontoyan, Environmental
Protection Agency, Office of Pesticide Programs, 
Beltsville, MD 20705
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Atomic Absorption Spectroscopy
Paul D. Jung, Environmental Protection Agency, 
Chemical Laboratory, Beltsville, MD 20705
Contaminants in Pesticide Formulations
Warren R. Bontoyan
Dioxins (2,3,7,8-Tetrachlorodibenzo-p-dioxin in
2,4,5-T)
Ronald Thomas, Environmental Protection Agen
cy, Office of Pesticide Programs, Beltsville, MD 
20705
Nitrosamines
Dallas Wright, Jr, Environmental Protection Agen
cy, Chemistry Laboratory, Beltsville, MD 20705
Pesticides in Spray Tank Dispersions
Robert Speth, Department of Agriculture, 350 
Capitol Hill Ave, Box 11100, Reno, NV 89510
Physical Properties of Pesticides
Keith G. Seymour, Dow Chemical Co., Agricultural 
Research Department, Box 1706, Midland, Ml 
48640
Sampling
Lee C. Heinrichs, Ciba-Geigy Corp., Agricultural 
Division, PO Box 11422, Greensboro, NC 27409
Sampling of Pressurized Cans (Aerosols)

Volatility of Hormone-Type Herbicides
Spencer Duffy, Environmental Protection Agency, 
Beltsville, MD 20705
Water-Soluble Copper in Water-Insoluble Copper 
Fungicides

PESTICIDE FORMULATIONS: HALOGENATED
INSECTICIDES_______________________________________

R e fe r e e :  James Launer, State Department of 
Agriculture, Laboratory Services, 635 Capitol St, 
NE, Salem, OR 97310
Benzene Hexachloride and Lindane
Abram Davis, Hooker Chemical Co., Box 344, Ni
agara Falls, NY 14302
Chlordane
John E. Forrette, Velsicol Chemical Corp., 341 E 
Ohio St, Chicago, IL 60611
Chlordimeform
Arthur H. Hofberg, Ciba-Geigy Corp., Analytical 
Chemistry Division, 410 Swing Rd, Greensboro, 
NC 27409
Dicofol
Alan M. Rothman, Rohm and Haas Co., 5000 
Richmond St, Philadelphia, PA 19137

Diflubenzuron
A. Van Rossum, Duphar BV, Graneland, The Neth
erlands
Endosulfan
Robert W. Watson, FMC Corp., Agricultural Chem
ical Division, 2501 Sunland Ave, Fresno, CA 
93717
Fenvalerate
R. D. Collins, Shell Development Co., PO Box 
4248 Modesto, CA 95352
Heptachlor
John E. Forrette
Methoxychlor
George E. Walser, E. I. du Pont de Nemours & Co., 
Biochemicals Department, Wilmington, DE 19898
Perthane
Anne L. Ochs, Department of Agriculture, Division 
of Laboratory Services, St Paul, MN 55107
Tetradifon
Albertus Martijn, Plantenzietenkundige Dients, 
Postbus 9102, 6700 HC Wageningen, The Nether
lands
Toxaphene
William H. Clark, Hercules, Inc., Analytical Divi
sion, Research Center, Wilmington, DE 19899
Trlchlorfon (Dylox®)
Michael Sabbann, Department of Agriculture, Di
vision of Laboratory Services, St Paul, MN 55107

PESTICIDE FORMULATIONS: HERBICIDES I
R e fe r e e :  Warren R. Bontoyan, Environmental
Protection Agency, Office of Pesticide Programs, 
Beltsville, MD 20705
Chlorophenoxy Herbicides
Robert B. Grorud, North Dakota State Laborato
ries, Lock Box 937, Bismarck, ND 58501
Dicamba
John Forrette, Velsicol Chemical Corp., 341 E 
Ohio St, Chicago, IL 60611
Diphacinone
Violet M. Stephens, State Department of Agricul
ture, Division of Laboratory Services, 510 State 
Office Bldg, St. Paul, MN 55155
Pentachlorophenol
Elmer H. Hayes, Environmental Protection Agen
cy, Chemistry Laboratory, Beltsville, MD 20705
Picloram
Timothy S. Stevens, Dow Chemical Co., Analytical 
Labs, Midland, Ml 48640
Plant Growth Regulators
Richard K. Gard, Office of Indiana State Chemist, 
Purdue University, West Lafayette, IN 47907
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2,3,6-Trichlorobenzoic Acid
Arthur H. Hofberg, Ciba-Geigy Corp., Analytical 
Chemistry Division, Greensboro, NC 27409

PESTICIDE FORMULATIONS: HERBICIDES II
R e f e r e e :  Laszlo Torma, State Department of Ag
riculture, Montana State University, Bozeman, 
MT 59715
Alanap
George Fuller, Uniroyal Chemical, Crop Protec
tion Chemical Branch, Naugatuck, CT 06770
Barban
John Forrette, Velsicol Chemical Co., 341 E Ohio 
St, Chicago, IL 60611
Bensulide
William Y. Ja, Stauffer Chemical Co., Richmond 
Research Center, 1200 S 47th St, Richmond, CA 
94804
Benzoylprop-Ethyl

Bromacil and Lenacil
Paul K. Tseng, E. I. du Pont de Nemours & Co., 
Biochemicals Dept., Wilmington, DE 19898
Chloroxuron
Arthur H. Hofberg, Ciba-Geigy Corp., Analytical 
Chemistry Division, 410 Swing Rd, Greensboro, 
NC 27409
Dimethyl Tetrachloroterephthalate
Brian Korsch, Diamond Shamrock Corp., PO Box 
348, Painesville, OH 44077
Dinoseb

Diuron
Glenn A. Sherwood, E. I. Dupont de Nemours, Bio
chemicals Department, Wilmington DE 19898
S-Ethyl Dipropylthiocarbamate

Fluchloralin
Gregory S. Grimes, Purdue University, Depart
ment of Biochemistry, West Lafayette, IN 47907
Fluometuron
Arthur H. Hofberg
Linuron
Glenn A. Sherwood
Metalochlor
Arthur H. Hofberg
Methazole
John Forrette, Velsicol Chemical Corp., 341 E 
Ohio St, Chicago, IL 60611
Monuron

Oryzalin

Paraquat, HPLC Analysis
Lynn Hageman, Montana Dept, of Agriculture, 
Montana State University, Bozeman, MT 59717
Penoxalin
Gregroy S. Grimes

Profluralin

Siduron
Glenn A. Sherwood
Thiocarbamate Herbicides
William Y. Ja
Trifluralin (Treflan®) and Benefin (Balan®)
Gregory S. Grimes

PESTICIDE FORMULATIONS: HERBICIDES III
R e fe r e e :  Thomas L. Jensen, State Department 
of Agriculture, 3703 S 14th St, Lincoln, NE 68502
Alachlor and Propachlor
L. A. Furrer, Monsanto Agricultural Products Co., 
800 N Lindburgh Blvd, St. Louis, MO 63166
Amitrol

Bentazone

Bromoxynil
Laurence J. Helfant, Amchem Products Inc., Agri
cultural Chemicals Laboratory, Ambler, PA 
19002
Cacodylic Acid 

Cyanazine (Bladex®)

Dalapon
Timothy S. Stevens, Dow Chemical Co., Analytical 
Laboratories, Midland, Ml 48640
Dichlobenil
Edward E. Chapman, Thompson-Hayward Co., 
Box 2383, Kansas City, KS 66106
Disodium Methane Arsenate

Glyphosate (Isopropylamine Salt 
/V-(Phosphoromethyl) Glycine)
Arnold J. Burns, Monsanto Agricultural Products 
Co., PO Box 174, Luling, LA 70070
Metribuzin
Roger Bishop, Iowa Department of Agriculture, 
State Chemical Laboratory, Des Moines, IA 50319
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Monosodium Methane Arsenate

Propanil
Delmas Pennington, Rohm and Haas, PO Box 591, 
Knoxville, TN 37901
Terbuthylazine

Triazine Herbicides
Arthur H. Hofberg, Ciba-Geigy Corp., Analytical 
Chemistry Division, 410 Swing Rd, Greensboro, 
NC 27409

PESTICIDE FORMULATIONS: INORGANIC
PESTICIDES_________________________________________

R e fe r e e :  Warren R. Bontoyan, Environmental
Protection Agency, Office of Pesticide Programs, 
Beltsville, MD 20705
Aluminum Phosphide
Donald Shaheen, Degesch America, Inc., Box 116, 
Weyers Cave, VA 24486
Sodium Chlorate

PESTICIDE FORMULATIONS: OTHER 
INSECTICIDES, SYNERGISTS, AND INSECT 
REPELLANTS________________________________________

R e f e r e e :  James Launer, State Department of 
Agriculture, Laboratory Services, Salem, OR 
97310
Allethrin
Dean Kassera, McLaughlin Gormley King Co., 
8810 Tenth Ave, Minneapolis, MN 55427
2,3:4,5-bis(2-Butylene)tetrahydro-2-furaldehyde 
(MGK 11®)
Vernon Meinen, McLaughlin Gormley King Co., 
8810 Tenth Ave, Minneapolis, MN 55427
Dipropyl Isocinchomeronate (MGK 326®)
Dave Carlson, McLaughlin Gormley King Co., 
8810 Tenth Ave, Minneapolis, MN 55427
Fumigants
Lorraine Kroposki, Dow Chemical Co., Analytical 
Laboratories, Pittsburg, CA 94565
Nicotine
Spencer Carrigan, Department of Agriculture, 
University of Maryland, College Park, MD 20742
Permethrin
Hershel F. Morris, Louisiana Dept, of Agriculture, 
Box 16390-A, University Station, Baton Rouge, LA 
70893
Piperonyl Butoxide and Pyrethrins
Dean Kassera
Resmethrin
Mark Law, Environmental Protection Agency,

TSD-Chemical & Biological Investigation, Belts
ville, MD 20705
Rotenone and Other Rotenoids
Rodney J. Bushway, University of Maine, Agricul
tural Experiment Station, Orono, ME 04469

PESTICIDE FORMULATIONS: OTHER 
ORGANOPHOSPHATE INSECTICIDES______________

R e f e r e e :  Marshall Gentry, Florida Department of 
Agriculture and Consumer Services, Division of 
Chemistry, Tallahassee, FL 32301
Crotoxyphos
Wendy King, Florida Department of Agriculture & 
Consumer Services, Tallahassee, FL 32304
Crufomate (Ruelene)

Dichlorvos
Norman A. Estein, Diamond Shamrock Corp., Box 
813, Princeton, NJ 08540
Mevinphos
Harry 0. Holly, Asgrow Florida, Drawer D, Plant 
City, FL 33565
Monocrotophos
George Winstead, State Department of Agricul
ture, Pesticide Laboratory, Raleigh, NC 27611
Naled
A. Aner Carlstrom, Chevron Chemical Co., 940 
Hensley St, Richmond, CA 94804
Tetrachlorvinphos
Norman A. Estein

PESTICIDE FORMULATIONS: RODENTICIDES 
AND MISCELLANEOUS PESTICIDES_______________

R e fe r e e :  Marshall Gentry, Florida Department of 
Agriculture and Consumer Services, Division of 
Chemistry, Tallahassee, FL 32301
Brodifacoum (Talon®)
Peter D. Bland, ICI Americas Inc., Biological Re
search Center, Box 208, Goldsboro, NC 27530
Chlorophacinone

Diphacinone
Violet M. Stephens, State Department of Agricul
ture, Division of Laboratory Services, 510 State 
Office Building, St. Paul, MN 55155
a-Naphthylthiourea
/V-3-Pyridyl-/V'-p-Nitrophenyl Urea (Vacor®)

Strychnine
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Warfarin
Elmer Hayes, Environmental Protection Agency, 
Chemistry Laboratory, Beltsville, MD 20705

PESTICIDE FORMULATIONS: THIOPHOSPHATE 
INSECTICIDES_______________________________________

R e f e r e e :  Edwin R. Jackson, Mississippi State
Chemical Laboratory, Box CR, Mississippi State, 
MS 39762
Acephate

Azinphosmethyl
Charles J. Cohen, Mobay Chemical Corp., Box 
4913, Kansas City, MO 64120
Chlorpyriphos
Norman E. Skelly, Dow Chemical Co., Building 
574,Midland, Ml 48640
Coumaphos

Demeton

Demeton-S-Methyl

Diazinon
Arthur H Hofberg, Ciba-Geigy Corp., Analytical 
Chemistry Division, 410 Swing Rd, Greensboro, 
NC 27409
Dimethoate
Richard S. Wayne, American Cyanamid Co., Agri
culture D vision, Box 400, Princeton, NJ 08540
Dioxathion
William H. Clark, Hercules, Inc., Analytical Divi
sion, Wilmington, DE 19899
Disulfoton
Thomas L. Jensen, State Department of Agricul
ture, 3703 S 14th St, Lincoln, NE 68502
Encapsulated Organophosphorus Pesticides
James J. Karr, Pennwalt Technological Center, 
900 First Ave, Box C, King of Prussia, PA 19406
EPN
John Forrette, Velsicol Chemical Corp., 341 E 
Ohio St, Chicago, IL 60611
Ethion
James Launer, State Department of Agriculture, 
Laboratory Services, 635 Capitol St, NE, Salem, 
OR 97310
Ethoprop
Chan Caldwell, Mobil Chemical Co., Analytical 
Chemistry Department, Box 240, Edison, NJ 
08817

O-Ethyl 0-(4-Methylthio) Phenyl S-Propyl 
Phosphorothioate (Sulprofes)
Willard G. Boyd, Jr, State Chemical Laboratory, 
Box CR, Mississippi State, MS 39762
Fensulfothion
Margie Owen, State Chemical Laboratory, Box 
329, Auburn, AL 36830
Fenthion
Willard G. Boyd, Jr 
Fonophos
Herman Moya, Chemical & Hop Laboratory, 2017 
First St S, Yakima, WA 98903
Maiathion
Richard S. Wayne
Methidathion

Oxydemeton-Methyl

Parathion and Methyl Parathion
Edwin R. Jackson
Phorate(0,0-Diethyl S-[(Ethylthio)methyl] 
Phosphorodithioate)
Roman Grypa, Agway Inc., Fertilizer Division, 978 
Loucks Hill Rd, York, PA 17402
Temephos

PLANTS_____________________________________________
R e fe r e e :  -----
Ashing Methods
J. Benton Jones, Jr, University of Georgia, Horti
culture Department, Athens, GA 30602
Atomic Absorption Methods
Robert A. Isaac, University of Georgia, College of 
Agriculture, Athens, GA 30601
Boron
James R. Melton, Texas A&M University, Agricul
tural Analytical Services, College Station, TX 
77843
Chromium
Earle E. Cary, U.S. Department of Agriculture, 
Plant, Soil, and Nutritional Laboratory, Tower Rd, 
Ithaca, NY 14853
Copper and Cobalt
Duane Boline, Emporia Kansas State College, De
partment of Chemistry, Emporia, KS 66801
Fluoride
Jay S. Jacobson, Boyce Thompson Institute, 
1086 N Broadway, Yonkers, NY 10701
Nitrogen, Nonprotein
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Plasma and Emission Spectroscopy
Robert A. Isaac
Selenium
Oscar E. Olson, South Dakota State University, 
Experiment Station, Biochemistry Department, 
Brookings, SD 57006
Starch
T. Powell Gaines, University of Georgia, College of 
Agriculture, Department of Agronomy, Tifton, GA 
31797
Sulfa in Plants
Charles W. Gehrke, University of Missouri-Colum- 
bia, Columbia, MO 65211; Larry W. Wall, Universi
ty of Missouri-Columbia, Columbia, MO 65211
Sulfur

Zinc
Duane Boline

REFERENCE MATERIALS AND STANDARD 
SOLUTIONS_________________________________________

R e fe r e e :  Robert Alvarez, U.S. Department of
Commerce, National Bureau of Standards, Office 
of Standard Reference Materials, Washington, DC 
20234
Stability of Organophosphorus Pesticide 
Standards
Gregory Doose, Food and Drug Administration, 
1521 W Pico Blvd, Los Angeles, CA 90015

TOBACCO___________________________________________
R e fe r e e :  John F. Benner, University of Ken
tucky, Department of Agronomy, Lexington, KY 
40506
Differentiation of Cigar and Cigarette Tobaccos 
(Sequential Differential Solvent Extraction)
John A. Steele, Department of the Treasury, Bu
reau of Alcohol, Tobacco and Firearms, 1401 Re
search Blvd, Rockville, MD 20850
Humectants in Cased Cigarettes

Nicotine, Gas Chromatography
John R. Wagner, Lbrrillard Corp., 426 English St, 
Greensboro, NC 27420
Tar and Nicotine in Cigarette Smoke
Harold C. Pillsbury, Federal Trade Commission, 
6th and Pennsylvania Ave, NW, Washington, DC 
20580

COMMITTEE B
Evelyn Sarnoff (Food and Drug Administration, 
850 Third Ave, Brooklyn, NY 11232), C h a i r m a n ; 
William W. Wright (U.S. Pharmacopeial Conven
tion, 12601 Twinbrook Pkwy, Rockville, MD
20852) ; Anthony Romano, Jr (Drug Enforcement 
Administration, Southeast Regional Laboratory, 
5205 NW 84th Ave, Miami, FL 33166); Joseph V. 
Thom (State Department of Health, Laboratory 
Services Program, 2151 Berkeley Way, Berkeley, 
CA 94704); Thomas Layloff (Food and Drug Ad
ministration, 1114 Market St, St. Louis, MO 
63101); James B. Kottemann (Food and Drug Ad
ministration, Division of Drug Chemistry, Wash
ington, DC 20204), S e c r e t a r y :  Chang S. Lao 
(Food and Drug Administration, Bureau of Medi
cal Devices, 8757 Georgia Ave, Silver Spring, MD
20853) , S t a t i s t i c a l  C o n s u l ta n t

DRUGS, ACIDIC AND NEUTRAL NITROGENOUS 
ORGANICS___________________________________________

R e fe r e e :  James W. Fitzgerald, Food and Drug 
Administration, Winchester Engineering and Ana
lytical Center, 109 Holton St, Winchester, MA 
01890

Acetaminophen in Drug Mixtures
David J. Krieger, Food and Drug Administration, 
850 Third Ave, Brooklyn, NY 11232
Aspirin, Phenacetin, and Caffeine with Other 
Drugs
Douglas D, Don, Food and Drug Administration, 
1521 W Pico Blvd, Los Angeles, CA 90015
Aspirin and Salicylic Acid in Aspirin Products 
(Semiautomated Analysis)
William E. Juhl, Food and Drug Administration, Na
tional Center for Drug Analysis, 1114 Market St, 
St. Louis, MO 63101
Disulfiram
Edward J. Wojtowicz, Food and Drug Administra
tion, 599 Delaware Ave, Buffalo, NY 14202
Methyldopa
Susan Ting, Food and Drug Administration, 850 
Third Ave, Brooklyn, NY 11232
Primidone
Stanley E. Roberts, Food and Drug Administra
tion, Winchester Engineering and Analytical Cen
ter, 109 Holton St, Winchester, MA 01890
Probenecid
Alexander G. Korzun, Food and Drug Administra
tion, Winchester Engineering and Analytical Cen
ter, 109 Holton St, Winchester, MA 01890
Sulfonamides (Thin Layer Chromatography)
Charlotte A. Brunner, Food and Drug Administra
tion, Division of Drug Chemistry, Washington, DC 
20204



OFFICERS A N D  COMMITTEES: J. ASSOC. OFF. ANAL. CHEM . (VOL. 65. NO 2, 1982) 429

DRUGS. ALKALOIDS________________________________
R e f e r e e :  Edward Smith, Food and Drug Adminis
tration, Division of Drug Chemistry, Washington, 
DC 20204

Atropine in Morphine, Atropine Tablets, and 
Injections
Ira J. Ho comb, Parke Davis and Co., GPO Box 
118, Detroit, Ml 48232
Belladonna Alkaloids

Colchicine in Tablets
Eugene A Breault, Food and Drug Administration, 
50 Fulton St, San Francisco, CA 94102
Curare Alkaloids
John R. Hohmann, Food and Drug Administration, 
Division.of Drug Biology, Washington, DC 20204
Ephedrine
Charles C. Clark, Drug Enforcement Administra
tion, 5205 NW 84th Ave, Miami, FL 33166
Ergot Alkaloids
Thomas C. Knott, Food and Drug Administration, 
900 Madison Ave, Baltimore, MD 21201
Neostigmine
Rita E. Kling, Food and Drug Administration, 2nd 
and Chestnut Sts, Philadelphia, PA 19106
Physostigmine and Its Salts
Norlin W. Tymes, Food and Drug Administration, 
900 Madison Ave, Baltimore, MD 21201
Pilocarpine

Rauwolfia Alkaloids
Susan Barkan, Food and Drug Administration, Di
vision of Drug Chemistry, Washington, DC 20204
Rauwolfia serpentina
William M. Smith, Food and Drug Administration, 
900 Madison Ave, Baltimore, MD 21201

DRUGS, ILLICIT_____________________________________
R e f e r e e :  Charles C. Clark, Drug Enforcement
Administration, 5205 NW 84th Ave, Miami, FL 
33166
Amphetamines in Mixtures

Benzodiazepines
Eileen Bargo, Food and Drug Administration, 900 
Madison Ave, Baltimore, MD 21201
Chemical Microscopy
Richard Ruybal, Drug Enforcement Administra
tion, 1114 Commerce St, Dallas, TX 75202
Cocaine
Charles C. Clark

Dimethyltryptamine (DMT), Diethyltryptamine 
(DET), and Dipropyltryptamine (DPT)
Jack Fasanello, Drug Enforcement Administra
tion, Northeast Regional Laboratory, 555 W 57th 
St, New York, NY 10019
Heroin
Harold F. Hanel, Drug Enforcement Administra
tion, 5205 NW 84th Ave, Miami, FL 33166
Lysergic Acid Diethylamide (LSD)

Marihuana and Synthetic Tetrahydrocannabinol 
(THC)
Ivette Vallejo, Drug Enforcement Administration, 
5205 NW 84th Ave, Miami, FL 33166
Methadone
Eugene McConigle, Ortho Laboratories, Raritan, 
NJ 08869
Methamphetamine
Gene Tracey, U.S. Customs Laboratory, 103 S 
Gay St, Baltimore, MD 21202
Methaqualone Hydrochloride
Harold F. Hanel
Methylphenidate Phenidine Hydrochloride
Stanley Schrieber, Drug Enforcement Administra
tion, 5205 NW 84th Ave, Miami, FL 33166
Optical Crystallographic Properties of Drugs
Robert S. Ferrera, Drug Enforcement Administra
tion. 7704 Old Springhouse Rd, McLean, VA 
22101
Phencyclidine (PCP)
Charles C. Clark

DRUGS. MISCELLANEOUS__________________________
R e fe r e e :  Ted M. Hopes, Food and Drug Adminis
tration, 850 Third Ave, Brooklyn, NY 11232
Benzoyl Peroxide
John L. Mietz, Food and Drug Administration, 2nd 
and Chestnut Sts, Philadelphia, PA 19106
Disulfiram
Edward J. Wojtowicz, Food and Drug Administra
tion, 599 Delaware Ave, Buffalo, NY 14202
Ethylene Oxide
Richard J. Muzeni, Food and Drug Administration, 
850 Third Ave., Brooklyn, NY 11232
Fluoride
John R. Marzilli, Food and Drug Administration, 
585 Commercial St, Boston, MA 02109
Identification of Drugs (Mass Spectrometry)
Robert R. Barron, Food and Drug Administration, 
Division of Drug Chemistry, Washington, DC 
20204
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Medicinal Gases

Menadiol Sodium Diphosphate Injection
Maurice Y. Alpert, Food and Drug Administration, 
Winchester Engineering and Analytical Center, 
109 Holton St, Winchester, MA 01890
Mercurial Diuretics
Eddie J. Rigsby, Food and Drug Administration, 
4298 Elysian Fields Ave, New Orleans, LA 70122
Mercury-Containing Drugs
Walter Holak, Food and Drug Administration, 850 
3rd Ave, Brooklyn, NY 11232
Metals in Drug Bulk Powders
Walter Holak
Microcrystalline Tests

Nitroglycerin Tablets (Colorimetry)
Yvonne H. Juhl, Food and Drug Administration, 
National Center for Drug Analysis, 1114 Market 
St, St. Louis, MO 63101
Potassium Guaiacol Sulfonate
Joseph B. Proctor, Food and Drug Administration, 
Division of Drug Chemistry, Washington, DC 
20204
Protein Nitrogen Units in Allergenic Extracts
Joan May, Food and Drug Administration, Bureau 
of Biologies, 8800 Rockville Pike, Bethesda, MD 
20014
Thyroid and Thyroxine Related Compounds
Mae E. Biesemeyer, Food and Drug Administra
tion, Division of Drug Chemistry, Washington, DC 
20204
Thyroid by Differential Pulse Polarography
Walter Holak

DRUGS, OTHER
NITROGENOUS BASES_____________________________

R e fe r e e :  Thomas G. Alexander, Food and Drug 
Administration, National Center for Antibiotic 
Analysis, Washington, DC 20204
Aminacrine
Elaine A. Bunch, Food and Drug Administration, 
909 First Ave, Seattle, WA 98174
Antihistamines, Adrenergic Combinations by 
HPLC
William J. Bachman, Food and Drug Administra
tion, 60 Eighth St NE, Atlanta, GA 30309
Chlorpromazine
Donald J. Smith, Food and Drug Administration, 
Division of Drug Chemistry, Washington, DC 
20204
Dicyclomine Capsules
Charles L. Brownell, Food and Drug Administra
tion, 433 W Van Buren St, Chicago, IL 60607

Epinephrine Lidocaine Combinations
Donald J. Smith
Epinephrine and Related Compounds by 
HPLC-Electrochemical Detectors
John M. Newton, Food and Drug Administration, 
50 Fulton St, San Francisco, CA 94102
Homatropine Methyl Bromide in Tablets
Duane Hughes, Food and Drug Administration, 
1009 Cherry St, Kansas City, MO, 64106
Mephentermine
Elaine J. Friedman, Food and Drug Administra
tion, 50 Fulton St, San Francisco, CA 94102
Phenothiazines in Drugs
Edward G. Lovering, Health Protection Branch, 
Drug Research Lab., Tunney’s Pasture, Ottawa, 
Ontario, Canada K1A 062
Quaternary Ammonium Compounds

Thioridazine
Kurt Steinbrecher, Food and Drug Administration, 
909 First Ave, Seattle, WA 98174
Tropane Aminoxides

DRUGS, STEROIDS AND TERPINOIDS_____________
R e fe r e e :  -----
Automated Corticosteroid Methods
James F. Brower, Food and Drug Administration, 
National Center for Drug Analysis 1114 Market 
St, St. Louis, MO 63101
Automated Methods for Progestins in Tablets
Larry K. Thornton, Food and Drug Administration, 
National Center for Drug Analysis, 1114 Market 
St, St. Louis, MO 63101
Benzothiazine Derivatives
F. Raymond Fazzari, Food and Drug Administra
tion, Division of Drug Chemistry, Washington, DC 
20204
Digitoxin, Automated Individual Tablet Analysis
Benjamin Westenberger, Food and Drug Adminis
tration, National Center for Drug Analysis, 1114 
Market St, St. Louis, MO 63101
Estrogens

Estrogens (Fluorometric Method)
Robert W. Roos, Food and Drug Administration, 
850 Third Ave, Brooklyn, NY 11232
Ethinyl Estradiol, Automated Individual Tablet 
Analysis
Rudolph F. Kulousek, Food and Drug Administra
tion, National Center for Drug Analysis, 1114 Mar
ket St, St. Louis, MO 63101
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Progestational Components of Oral 
Contraceptives

Steroid Acetates
Halver C. Van Dame, Merck Sharpe & Dohme Re
search Laboratories, West Point, PA 19486
Steroid Phosphates
Richard M. Venable, Food and Drug Administra
tion, Divis on of Drug Chemistry, Washington, DC 
20204

Thiazide Diuretics, Semiautomated Individual 
Dosage Unit Analysis
Terry W. Moore, Food and Drug Administration, 
National Center for Drug Analysis, 1114 Market 
St, St Louis, MO 63101

Moisture in Coffee and Tea
William P. Clinton. General Foods Corp., White 
Plains, NY 10625
Solvent Residues in Decaffeinated Coffee
B. Denis Page, Health and Welfare Canada, Health 
Protection Branch, Ottawa, Ontario, Canada K1A 
0L2

Solvent Residues in Decaffeinated Tea

Theophylline in Tea

Water Extract in Tea
Elpidio de la Teja, Thomas J. Lipton, Inc., Analyti
cal Section, 800 Sylvan Ave, Englewood Cliffs, NJ 
07632

COMMITTEE C
D. Earle Coffin (Health and Welfare Canada, Nu
tritional Services, Tunney's Pasture, Ottawa, On
tario, Canada K1A 0L2), C h a irm a n -, Thomas R. 
Romer (Ralston Purina Co, 835 S Eighth St, St. 
Louis, MO 63188); Alfred D. Campbell (Food and 
Drug Administration, Office of Science, Washing
ton, DC 20204); Arthur E. Waltking (CPC Interna
tional, Inc., 1120 Commerce Ave, Union, NJ 
07083); Raymond Ashworth (U.S. Department of 
Agriculture, Food Safety and Inspection Service, 
Beltsville, MD 20705); Donald N. Willett (State 
Department of Agriculture, Trade & Consumer 
Protection, Hill Farms Laboratory, 4702 Univer
sity Ave, Madison, Wl 53705); H. B. S. Conacher 
(Health and Welfare Canada, Food Research Divi
sion, Health Protection Branch, Tunney's Pas
ture, Ottawa, Ontario, Canada K1A 0L2); Arthur 
R. Johnson (Food and Drug Administration, Divi
sion of Food Technology, Washington, DC 
20204), S e c r e t a r y ; Michael O'Donnell (Food and 
Drug Adm nistration, Division of Mathematics, 
Washington, DC 20204), S t a t i s t i c a l  C o n s u l t a n t

COFFEE AND TEA__________________________________
R e fe r e e :  Robert H. Dick, Food and Drug Admin
istration, 850 Third Ave, Brooklyn, NY 11232
Ash in Instant Tea
Francis J. Farrell, Thomas J. Lipton, Inc., 800 Syl
van Ave, Englewood Cliffs, NJ 07632
Caffeine
John M. Newton, Food and Drug Administration, 
50 Fulton St, San Francisco, CA 94102
Chlorogenic Acid in Coffee
James A. Yeransian, General Foods Corp., White 
Plains, NY 10625
Crude Fiber in Tea

DAIRY PRODUCTS__________________________________
R e f e r e e :  Robert W. Weik, Food and Drug Admin
istration, Bureau of Foods, Washington, DC 
20204
Casein and Caseinates
Charles Pynes, Stauffer Chemical Co., Technical 
Sales and Development Department, Westport, 
CT 06880
Chocolate Milk, Fat Test
James T. Marshall. Kansas State University, De
partment of Animal Science, Manhattan. KS 
66506
Cryoscopy of Milk
Robert W. Henningson, Clemson University, Of
fice of University Research, Clemson, SC 29631
Fat, Automated Methods
W. Frank Shipe, Cornell University, Department of 
Dairy and Food Science, Ithaca, NY 14853
Fat in Milk (AutoAnalyzer)
Raymond L. King, University of Maryland, Depart
ment of Dairy Science, College Park, MD 20742
Infrared Milk Analyzer (IRMA)
D. A. Biggs, University of Guelph, Department of 
Food Science, Guelph, Ontario, Canada NIG 2W1
Lactose in Dairy Products (Chromatographic 
Determination)
Leslie G. West, Kraft Co., 801 Waukegan Rd, Glen
view, IL 60025
Lactose in Dairy Products (Enzymatic 
Determination)
Dick H. Kleyn, Rutgers University, Department of 
Food Science, New Brunswick, NJ 08903; John W. 
Sherbon, Cornell University. Department of Dairy 
and Food Science. Ithaca. NY 14853
Moisture in Cheese (Karl Fischer Method)
Gary H. Richardson. Utah State University. De
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partment of Nutrition and Food Science, Logan, 
UT 84322
Nitrates in Cheese
James E. Hamilton, Food and Drug Administra
tion, Division of Drug Labeling—Compliance, 
5600 Fishers Lane, Rockville, MD 20857
Phosphatase, Rapid Method
Dick H. Kleyn
Phosphatase, Reactivated
Gopala K. Murthy, Food and Drug Administration, 
Division of Microbiology, 1090 Tusculum Ave, Cin
cinnati, OH 45226
Phosphorus
Wallace S. Brammell, Food and Drug Administra
tion. Division of Color Technology, Washington, 
DC 20204
Protein Constituents in Processed Dairy 
Products
Frederick W. Douglas, Jr, U.S. Department of Agri
culture, Eastern Regional Research Center, Phila
delphia, PA 11918
Protein in Milk, Rapid Tests
John W. Sherbon
Protein Reducing Substance Tests
Joseph T. Cardwell, Mississippi State University, 
Dairy Science Department, Mississippi State, MS 
39762
Solids-Not-Fat
John W. Sherbon
Vapor Pressure Osmometry
Gary H. Richardson

DECOMPOSITION AND FILTH IN FOODS 
(CHEMICAL METHODS)_____________________________

R e fe r e e :  Walter F. Staruszkiewicz, Jr, Food and 
Drug Administration, Division of Food Technology, 
Washington, DC 20204
Ammonia in Dogfish
Beverly Smith, National Marine Fisheries Service, 
PO Drawer 1207, Pascagoula, MS 39567
Coprostanol
James G. Stewart, Food and Drug Administration, 
3032 Bryan St, Dallas, TX 75204
Crabmeat
Kurt Steinbrecher, Food and Drug Administration, 
909 First Ave, Seattle, W* 98104
Diacetyl in Citrus Products
W. S. Hatcher, The Coca-Cola Co., Plymouth, FL 
32768
Ethanol in Seafoods
Harold R. Throm, Food and Drug Administration, 
909 First Ave, Seattle, WA 98104

Gas and Liquid Chromatography
Walter F. Staruszkiewicz, Jr.
Shellfish
Theodore L. Chambers, Food and Drug Adminis
tration, Division of Food Technology, Washington, 
DC 20204
TLC Determination of Amines in Fishery 
Products
Thomas L. Weber, Food and Drug Administration, 
850 Third Ave, Brooklyn, NY 11232
Tomatoes
Albert Y. Taira, Food and Drug Administration, 
433 W Van Buren St, Chicago, IL 60607

EGGS AND EGG PRODUCTS_______________________
R e fe r e e :  Wallace S. Brammell, Food and Drug 
Administration, Division of Color Technology, 
Washington, DC 20204
Color
Marvin E. Winston, Winston Laboratories, 23-25 
Mount Vernon St, Ridgefield Park, NJ 07660
Fat
Lawrence E. Taber, Seymour Focds, 101 N Kan
sas Ave, Topeka, KS 66601
Phosphorus
Wallace S. Brammell
Sterols (Gas Chromatography)
Alan J. Sheppard, Food and Drug Administration, 
Division of Nutrition, Washington, DC 20204
Total Solids
Herbert C. Sorensen, Columbia Laboratories, 
Inc., PO Box 40. Corbett, OR 97019

ENZYMES____________________________________________
R e f e r e e :  Lester Hankin, Connecticut Agricultur
al Experiment Station, PO Box 1106, 123 Hunting- 
ton St, New Haven, CT 06504
Amylase Activity in Cereal and Cereal Products
John R. Vercellotti, Labs, Inc., E 25th & Jefferson 
Ave, Covington, LA 70433
Catalase in Frozen Vegetables
David L. Burton, Food and Drug Administration, 
Division of Food Technology, Washington, DC 
20204
Papain

Peroxidase in Frozen Vegetables
David L. Burton
Proteolytic Enzymes in Treated Meats
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Rennet
V. W. Christensen, Miles Laboratories, Inc., PO 
Box 592, Madison, Wl 53701

FISH AND OTHER MARINE PRODUCTS___________
R e f e r e e :  Louis L. Gershman, Food and Drug Ad
ministration, 585 Commercial St, Boston, MA 
02109
Crabmeat, Identification
Judith Krzynowek, National Marine Fisheries Ser
vice, Northeast Fisheries Center, PO Box 61, 
Gloucester, MA 01930
Drained Weight of Block Frozen Raw, Peeled 
Shrimp
Frederick J. King, National Marine Fisheries Ser
vice, Northeast Fisheries Center, Gloucester, MA 
01930
Drip Fluid in Fish Fillets and Fish Fillet Blocks— 
Quantitation
Frederick J. King
Fish Species Identification (Thin Layer 
Isoelectric Focusing)
Ronald C. Lundstrom, National Marine Fisheries 
Service, Northeast Fisheries Center, Gloucester, 
MA01930
Nitrites in Smoked Fish
Charles Cardile, Food and Drug Administration, 
850 Third Ave., Brooklyn, NY 11232

FOOD ADDITIVES___________________________________
R e f e r e e :  Thomas Fazio, Food and Drug Adminis
tration, Division of Chemistry and Physics, Wash
ington, DC 20204
Anticaking Agents

Antioxidants
Dennis Page, Food Research Division, Bureau of 
Chemical Safety, Tunney's Pasture, Ottawa, On
tario, Canada K1A OL2
Brominated Oils
James F. Lawrence, Food Research Division, Bu
reau of Chemical Safety, Tunney’s Pasture, Otta
wa, Ontario, Canada K1A OL2
Chloride Titrator
Alfred H. Free, Ames Co., Technical Services, Elk
hart, IN 46514
Chlorobutanol in Milk

Dichlorodifluoromethane in Frozen Foods

Dilauryl Thiodipropionate

Dimethylpolysiloxane

Dressings
Charles R. Warner, Food and Drug Administration, 
Division of Chemistry and Physics. Washington, 
DC 20204
EDTA in Food Products
Gracia A. Perfetti, Food and Drug Administration, 
Division of Chemistry and Physics, Washington, 
DC 20204
Ethoxyquin in Meats and Eggs

Gums

Indirect Additives from Food Packages
Charles V. Breder, Food and Drug Administration, 
Division of Chemistry and Physics, Washington, 
DC 20204
Mineral Oil in Raisins
W. H. Bousfield, Australian Government Analytical 
Laboratory, GPO Box 2809 AA, Melbourne, Victo
ria 3001, Australia
Nitrates and Nitrites
Jay Fox, U.S. Department of Agriculture, Eastern 
Regional Research Center, Philadelphia, PA 
19118
Nitrates (Selective Ion Electrode Titration)
Sandra L. Pfeiffer, Gerber Products Co., Central 
Research Division, Freemont, Ml 49412
Nitrosamines
Nisua P. Sen, Health and Welfare Canada, Food 
Directorate, Tunney's Pasture, Ottawa, Ontario, 
Canada, K1A0L2
Polycyclic Aromatic Hydrocarbons in Foods
Frank L. Joe, Food and Drug Administration, Divi
sion of Chemistry and Physics, Washington, DC 
20204
Polysorbates
Charles F. Smullin, ICI United States Inc., Chemi
cal Research Department, Wilmington, DE 19897
Propylene Chlorohydrin
Roberta M. Beebe, Food and Drug Administration, 
50 United Nations Plaza, San Francisco, CA 
94102
Sodium Lauryl Sulfate

GELATIN, DESSERT PREPARATIONS, AND 
MIXES_______________________________________________

R e f e r e e :  -----
Gel Strength
Katherine G. Sloman, General Foods Corp., White 
Plains, NY 10602
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MEAT AND MEAT PRODUCTS________________
Referee: Richard L. Ellis, U.S. Department of Agriculture, Scientific Services, Food Safety and Inspection Service, Washington, DC 20250
Ashing Methods

Automated MethodsJon L. Schermerhorn, Department of Agriculture and Markets, New York State Food Laboratory, Albany, NY 12235
Bone ContentPaul Corrao, U.S. Department of Agriculture, Food Safety and Inspection Service, Beltsville, MD 20705
Chlorinated Hydrocarbons in PoultryJames Ault, ABC Labs, Box 1097, Columbia, MO 65205
Fat in Meat ProductsJohn McNeal, U.S. Department of Agriculture, Food Science and Inspection Service, Washington, DC 20250
Fat and Moisture Analysis, Rapid MethodsJulio D. Pettinati, U.S. Department of Agriculture, Eastern Regional Research Center, 600 E Mermaid Lane, Philadelphia, PA 19118
Fluoride in Deboned Meat and PoultryThomas S. Dolan, U.S. Department of Agriculture, 
Scientific Services, Food Safety and Inspection Service, Washington, DC 20250
Identification of Meats, Serological TestsRichard P. Mageau, U.S. Department of Agriculture, Scientific Services, Food Safety and Inspection Service, Beltsville, MD 20705
Moisture, Automated Karl Fischer Titrator MethodRobert Bredimus, Howard Johnsons, 9720 Springfield Blvd, Queens Village, NY 11429
Nitrates and NitritesFrancis B. Suhre, U.S. Department of Agriculture, Food Safety and Inspection Service, Beltsville, MD 20705
Nitrosamines in BaconEarl L. Greenfield, U.S. Department of Agriculture, Food Safety and Inspection Service, Beltsville, MD 20705
Non-Meat Proteins in MeatJulio D. Pettinati; Khee C. Rhee, Texas A & M University, Food Protein Research and Development Center, College Station, TX 77843; Marion Greaser. University of Wisconsin, Muscle Biology Laboratory, Madison, Wl 53706
Protein in MeatFrancis B. Suhre

Proximate Composition RelationshipsAnthony J. Malanoski, U.S. Department of Agriculture, Food Safety and Inspection Service, Washington, DC 20250
Sodium and Potassium in Meat Products

Specific Ion Electrode Applications

Sugars and Sugar Alcohol

Temperature, Minimum ProcessingJulio D. Pettinati
MICROCHEMICAL METHODS_________________

Referee: Al Steyermark, Rutgers University, Newark College of Arts and Sciences, Department of Chemistry, Newark, NJ 07102
HPLC of Vegetable MaterialLaverne Scroggins, U.S. Department of Agriculture, Eastern Regional Research Center, Philadelphia, PA 19118

MYCOTOXINS______________________________
Referee: Leonard Stoloff, Food and Drug Administration, Division of Chemistry and Physics, Washington, DC 20204
Aflatoxin MRobert D. Stubblefield, U.S. Department of Agriculture. Northern Regional Research Center, Peoria, IL 61604
Aflatoxin MethodsAlfred D. Campbell, Food and Drug Administration, Office of Science, Washington, DC 20204
Alternaria ToxinsDouglas King, U.S. Department of Agriculture, Western Regional Research Center, 800 Buchanan St, Albany, CA 94710
CitrininDavid Wilson, University of Georgia, Department of Plant Pathology, Tifton, GA 31794
Ergot AlkaloidsColette P. Levi, General Foods Corp., White Plains, NY 10602
GrainsOdette L. Shotwell, U.S. Department of Agriculture, Northern Regional Research Center, Peoria, IL 61604
Mixed FeedsThomas R. Romer, Ralston Purina Co., 835 S Eighth St, St. Louis, MO 63188
OchratoxinsStanley Nesheim, Food and Drug Administration,
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Division of Chemistry and Physics, Washington, DC 20204
PatulinPeter M. Scott, Health and Welfare Canada, Health Protection Branch, Tunney's Pasture, Ottawa, Ontario, Canada, K1A 0L2
Penicillic AcidCharles W. Thorpe, Food and Drug Administration, Division of Chemistry and Physics, Washington, DC 20204
SterigmatocystinOctave J. Francis, Jr, Food and Drug Administration, 4293 Elysian Fields Ave, New Orleans, LA 70122
Tree NutsVincent P. DiProssimo, Food and Drug Administration, 850 Third Ave, Brooklyn, NY 11232
TrichothecenesRobert M. Eppley, Food and Drug Administration, Division of Chemistry and Physics, Washington, DC 20204
ZearalenoneGlen Bennett, U.S. Department of Agriculture, Science and Education Administration, Northern Regional Research Center, Peoria, IL 61604

NUTS AND NUT PRODUCTS_________________
Referee: Glenn Fuller, U.S. Department of Agriculture, Western Regional Research Center, Berkeley, CA 94710
Antioxidants

Composition (Ash, Fat, Fiber, Protein, Water)

Moisture and Water Activity

Oils, Hydrogenated, in Peanut Butter

OILS AND FATS___________________________
Referee: David Firestone, Food and Drug Administration. Division of Chemical Technology, Washington, DC 20204
AntioxidantsB. Denis Page, Health and Welfare Canada, Food Research Division, Health Protection Branch, Ottawa, Ortario, Canada K1A0L2
Chromatographic MethodsWilliam G. Doeden, Swift and Co., 1919 Swift Dr, Oak Brook, IL 60521
Cyclopropene Fatty AcidsGordon Fisher, U.S. Department of Agriculture,

Box 19687, 1100 Robert E. Lee Blvd, New Orleans, LA 70179
EmulsifiersH. Bruschweiler, Laboratoire Federal d'Essai des Materiaux, Industrie, Genie Civil Arts et Metiers, 9001 St. Gallen, Unterstrasse II, Switzerland
Karl Fischer Method for Determination of WaterRaffaele Bernetti, CPC International, Moffett Technical Center, PO Box 345, Argo, IL 60501
Lower Fatty AcidsGiovanni Bigalli, Hershey Foods Corp., Box 54, Hershey, PA 17033
Marine OilsRobert G. Ackman, Nova Scotia Technical College, Box 1000, Halifax, Nova Scotia, Canada B3J 2X4
Olive Oil AdulterationEnzo Fedeli, Experimental Station for Oils and Fats, via Giuseppe Colompo 79, 20133 Milano, Italy
Oxidized Fats

Pork Fat in Other FatsLaila El-Sayed, Cairo University, Faculty of Pharmacy, Cairo, Egypt
Spectrophotometric MethodsAlan J. Sheppard. Food and Drug Administration, Division of Nutrition, Washington, DC 20204
Sterols and TocopherolsHal T. Slover, U.S. Department of Agriculture, Nutrition Institute, Beltsville, MD 20705

PLANT TOXINS____________________________
Referee: Samuel W. Page. Food and Drug Administration, Division of Chemistry and Physics, Washington, DC 20204

PROCESSED VEGETABLE PRODUCTS__________
Referee: Thomas R. Mulvaney, Food and Drug Administration. Division of Food Technology. Washington. DC 20204
Fibrous Material in Frozen Green BeansGeorge W. Varseveld, Oregon State University. Department of Food Science and Technology, Corvallis. OR 97331
pH DeterminationFrederick E. Boland, Food and Drug Administration, Division of Food Technology, Washington. DC 20204
Sodium ChlorideWallace S. Brammell, Food and Drug Administration, Division of Color Technology, Washington. DC 20204
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Volume of Entrapped Air in Flexible Retort Pouches

Water Activity in FoodsWilliam H. Stroup. Food and Drug Administration, Food Engineering Branch, 1090 Tusculum Ave. Cincinnati. OH 45226
SEAFOOD TOXINS__________________________

Referee: Edward P. Ragelis. Food and Drug Administration. Division of Chemistry and Physics. Washington, DC 20204
Ciguatoxins

Paralytic Shellfish Poisoning (Immunoassay 
Method)Edward P. Ragelis 
Shellfish PoisonsWilliam L. Childress, Food and Drug Administration, 585 Commercial St, Boston, MA 02109
Tetradotoxins

COMMITTEE D
John C. Kissinger (U.S. Department of Agriculture. Eastern Regional Research Center. 600 E Mermaid Lane. Philadelphia, PA 11918), Chair
man: Robert A. Martin (Hershey Food Corp., Her- shey Technical Center. 1025 Reese Ave, Hershey. PA 17033); Elmer George, Jr (Department of Agriculture and Markets. State Food Laboratory, 1220 Washington Ave. Albany, NY 12235); Harry G. Lento (Campbell Soup Co.. Campbell Place. Camden. NJ 08151); Donald B. Parrish (Kansas State University, Department of Biochemistry. Manhattan. KS 66506); Laura Zaika (U.S. Department of Agriculture. Eastern Regional Research Center, 600 E Mermaid Lane, Philadelphia. PA 11918); Benjamin Krimtz (Food and Drug Administration, 850 Third Ave, Brooklyn, NY 11232), Secretary: Dennis Ruggles (Food and Drug Administration, Division of Mathematics, Washington, DC 20204), Statistical Consultant

ALCOHOLIC BEVERAGES____________________
Referee: Randolph H. Dyer, Bureau of Alcohol, Tobacco and Firearms, 1401 Research Blvd, Rockville. MD 20850
Acetate In Wines and Fruit Juice (Enzymatic Assay)Leo P. McCloskey, 126 National St. Santa Cruz, CA 95060
Alcohol Content by Oscillating U-Tube Density MeterDuane H. Strunk. Joseph E. Seagram & Sons, Inc.,

Research and Development Department, Box 240, Louisville, KY 40201
/3-AsaroneRandolph H. Dyer
Bromide Ion in Wine

Carbon Dioxide in WineArthur Caputi, Jr, E. & J. Gallo Winery, PO Box 1130, Modesto, CA 95353
Citric Acid in WineGordon J. Pilone, The Christian Brothers, Mont La Salle Vineyards, PO Box 420, Napa. CA 94558
Color in White WineRobert Dowrie, Almadén Vineyards, 1530 Blossom Hill Rd, San Jose, CA 95118
Color Intensity for Distilled Alcoholic ProductsDuane H. Strunk
Coumarin in WineRandolph H. Dyer
Diethylpyrocarbonate in BeveragesHeinrich Wunderlich, Farbenfabriken Bayer A.G., Analytisches Laboratorium, 415 Krefeld-Uerdingen, Germany
Ethanol in Wine by GLCArthur Caputi, Jr
Flavor Compounds in Malt BeveragesGeorge Charalambous. Anheuser-Busch Inc., Technical Center, St. Louis, MO 63118
Glycerol in WineEric N. Christensen, E. & J. Galle Winery, Box 1130, Modesto, CA 95353
Hydrogen Cyanide * 97

Malic Acidjn WineRobert Dowrie
Malt Beverages and Brewing MaterialsAnthony J. Cutaia, Stroh Brewing Co., One Stroh Dr, Detroit, Ml 48226
Sorbic Acid in WineArthur Caputi, Jr
Sugars, ReducingBrother Maluvius, The Christian Brothers, Mont LaSalle Vineyards, Box 420, Napa, CA 94558
Sulfur Dioxide in Wine (Ripper Method)James M. Vahl, Paul Masson Vineyards. PO Box97, Saratoga, CA 95070
Tartrates in WineMasao Ueda, E. & J. Gallo Winery. PO Box 1130, Modesto, CA 95353
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Volatile Acidity in WineGordon J Pilone
CACAO PRODUCTS_________________________

Referee: Jay C. Musser, 214 Merrita Ave, Mount Joy, PA 17552
Caffeine and TheobromineWesley A. Kreiser, Hershey Foods Corp., Hershey, PA 17033
Carbohydrates in Chocolate ProductsWilliam H. Hurst, Hershey Foods Corp., Hershey, PA 17033
Moisture in Cacao ProductsRobert A. Martin, Hershey Foods Corp., Hershey, PA 17033
Shell in Cacao Products, Micro MethodsWesley A. Kreiser

CEREAL FOODS____________________________
Referee: Doris Baker, U.S. Department of Agriculture, Nutrition Institute, Beltsville, MD 20705
Iron

PhytatesBarbara F. Harland, Food and Drug Administration, Division of Nutrition, Washington, DC 20204
Starch in Raw and Cooked CerealsRobin M. Saunders. U.S. Department of Agriculture, Western Regional Research Center, 800 Buchanan St, Albany, CA 94710

FLAVORS__________________________________
Referee: ------
Additives in Vanilla FlavoringsSidney Kahan, Fitelson Laboratories, 350 W 31st St, New York, NY 10001
Characterization of Natural Foods

Essential Oils

Glycyrrhizic Acid and Glycyrrhizic Acid SaltsPeter S. Vora, McAndrews and Forbes Co., Third St and Jefferson Ave, Camden, NJ 08104
Imitation Maple Flavors, Identification and Characterization

FRUITS AND FRUIT PRODUCTS______________
Referee: Frederick E. Boland, Food and Drug Administration, Division of Food Technology, Washington, DC 20204
Adulteration of Orange Juice by Pulpwash and DilutionDonald R. Petrus, Florida Department of Citrus, Box 1088 AREC, Lake Alfred, FL 33850
Fruit AcidsElia D. Coppola, Ocean Spray Cranberries, Inc., Research and Development, Bridge St, Middlebo- ro, MA 02346
Fruit Juices, Identification and Characterization

Isoascorbic Acid (Erythorbic Acid-Antioxidant) in Fruit Purees

Orange Juice ContentCarl Vandercook, U.S. Department of Agriculture, Agricultural Research Service, Fruit and Vegetable Chemistry Laboratory, Pasadena, CA 91106
NONALCOHOLIC BEVERAGES_________________

Referee: John M. Newton, Food and Drug Administration, 50 Fulton St, San Francisco, CA 94102
Caffeine and Methyl Xanthanes in Nonalcoholic BeveragesJohn M. Newton. Food and Drug Administration, 50 Fulton St, San Francisco, CA 94102
Citral

Lasiocarpine and Pyrrolizidines in Herbal Beverages

Monosodium Glutamate in Foods

PRESERVATIVES AND ARTIFICIAL SWEETENERS
Referee: William S. Adams, Food and Drug Administration, 585 Commercial St, Boston, MA 02109
Benzoates and Hydroxy benzoates in Food

Benzoates, Saccharin, and Caffeine, High Pressure Liquid ChromatographyBetsy Woodward, Florida Department of Agriculture and Consumer Services, Mayo Bldg, Tallahassee, FL 32304
FormaldehydeRobert J. Reina, Food and Drug Administration. 585 Commercial St, Boston, MA 02109

Organic Solvent Residues in Flavorings

Vanillin and Ethyl Vanillin in FoodSidney Kahan
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Meats, Ground, Screening Methods for Chemical PreservativesJohn J. Maxstadt, Department of Agriculture and Markets, New York State Food Laboratory, 120 Washington Ave. Albany. NY 12235
Organic Preservatives (Thin Layer Chromatography)Colette P. Levi, General Foods Corp., White Plains. NY 10602
Preservatives (Quantitative Methods)

Saccharin and Its SaltsWalter Holak, Food and Drug Administration, 850 Third Ave, Brooklyn, NY 11232

SPICES AND OTHER CONDIMENTS

Referee: ------Ash and Pungent Principles in Mustard 

Characterization of Natural Spices

Extractable Color in Capsicum Spices and OleoresinsJames E. Woodbury, Cal-Compak Food. Inc.. Quality Control, PO Box 265, Santa Ana, CA 92702
Moisture in Dried SpicesJ. D. Henry, Allied Foods Inc., 93326 Martech Station, 1450 Hills, PI, NW, Atlanta, GA 30318
Vinegar

SUGARS AND SUGAR PRODUCTS____________
Referee: Arthur R. Johnson, Food and Drug Administration, Division of Food Technology, Washington, DC 20204
Chromatographic MethodsMichael Gray, Bio-Rad Laboratories, 32nd & Griffin Ave, Richmond, CA 94804
Color, Turbidity, and Reflectance-Visual AppearanceFrank G. Carpenter, U.S. Department of Agriculture. Southern Regional Research Laboratory, Box 19687, New Orleans. LA 70179
Corn Syrup and Corn SugarRaffaele Bernetti. CPC International, Box 345, Argo, IL 60501
Dry SubstanceJoseph F. Dowling, Refined Syrups and Sugars Inc., 1 Federal St. Yonkers, NY 10702

Enzymatic MethodsMarc Mason, Yellow Springs Instrument Co., Box 279, Yellow Springs, OH 45387
HoneyJonathan W. White, Jr, 217 Hillside Dr, Navasota, TX 77868
Maple Sap and SyrupsMaria Franca Morselli. University of Vermont, Botany Department, Burlington, VT 05405
Stable Carbon Isotope Ratio AnalysisLandis Doner, U.S. Department of Agriculture, Eastern Regional Research Center, 600 E Mermaid Lane, Philadelphia, PA 11918
Standardization of Sugar Methods of AnalysisWhitney J. Newton II, Holly Sugar Co., PO Box 1052, Colorado Springs, CO 80901
Sugar in CerealL. Zygmunt, Quaker Oats Co., 617 W Main St, Barrington, II 60010
Sugar in Sugar CaneLuis Vidaurreta. Louisiana State University. Chemistry Dept, 211 Choppin Hall, Baton Rouge, LA 70803
Sugars, Reducing

Weighing, Taring, and SamplingMelvin Lerner, Department of the Treasury, Bureau of Customs, Washington, DC 20226

VITAMINS AND OTHER NUTRIENTS___________
Referee: Mike J. Deutsch, Food and Drug Administration. Division of Nutrition, Washington, DC 20204
Amino AcidsJohn P. Cherry, U.S. Department of Agriculture. Southern Regional Research Center. Oil. Seed and Foods Laboratory, New Orleans. LA 70179
Automated Nutrient AnalysisJonathan De Vries, General Mills Inc., 9000 Plymouth Ave, Minneapolis, MN 55427
BiotinJacob M. Scheiner, Hoffmann-La Roche, Nutley, NJ 07110
CarotenoidsForrest W. Quackenbush, Purdue University, Department of Biochemistry, West Lafayette, IN 47907
Choline in FeedsPaul Anderson, Raltech, Box 7545, Madison, Wl 53707
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Dietary FiberLeon Prosky, Food and Drug Administration, Division of Nutrition, Washington, DC 20204
Energy Value of Foods (Biological)Eugene Robiadek, Raltech, Box 7545, Madison, Wl 53707
Fat in Food by Chloroform Methanol ExtractionHarry Lento, Campbell Soups, Campbell Place, Camden, NJ 08151
Folic AcidPatric G. Bryan, Mead Johnson and Co., Nutritional Quality Control, Evansville, IN 47721
HPLC Assay for Total A, D, and E Content in Foods, Feeds, and PharmaceuticalsJames V. Bruno, Waters Associates, 34 Maple St, Milford, MA 01757
Iodine in FoodsRobert A. Moffitt, Carnation Co., 8015 Van Nuys Blvd, Van Nuys, CA 91412
Niacinamide (Polarography)Albert Y. Taira, Food and Drug Administration, 433 W Van Buren St, Chicago, IL 60607
Pantothenic Acid, Total Activity in FoodsRaymond Cooke, Laboratory of the Government Chemist, Food Composition and Nutrition, Cornwall House, Stamford St, London, UK SE1 9NQ
Protein Quality, Evaluation in FoodsPhilip H. Derse, Raltech, Box 7545, Madison, Wl 53707
Thiamine Assay, Enzyme and Column Packing ReagentsWayne Ellefson, Raltech Scientific Services, Box 7545, Madison, Wl 53707
Vitamin A in Foods and FeedsDonald B. Parrish, Kansas State University. Department of Biochemistry, Manhattan, KS 66506
Vitamin C in Milk-Based FoodsCora E. Weeks, Food and Drug Administration, National Center for Nutrient Analysis, Washington, DC 20204
Vitamin DEllen J. de Vries, Duphar B.V., Research Department 30, PO Box 2, Weesp, The Netherlands
Vitamin E in Foods and FeedsJames P. Clark, Henkel Corp., 2010 E Hennepin Ave, Minneapolis, MN 55413

Vitamin KS. A. Barnett, Meade Johnson Co., 2404 Pennsylvania Ave, Evansville, IN 47721
COMMITTEE E

Jerry A. Burke, (Food and Drug Administration, Division of Chemical Technology, Washington, DC 20204), Chairman; Anthony J. Malanoski (U.S. Department of Agriculture, Food Safety and Inspection Service, Washington, DC 20250): Kenneth Helrich (Rutgers University-Cook College, Department of Entomology-Economic Zoology, New Brunswick, NJ 08903); William A. Steller (American Cyanamid Co., PO Box 400, Princeton, NJ 08540); Gerald R. Myrdal (Wisconsin Department of Agriculture, Bureau of Chemistry, 4702 University Ave, Madison, Wl 53705); Wendell F. Phillips (Campbell Soup Co., Campbell PI, Camden, NJ 08151); Henry F. Enos (Environmental Protection Agency, Pesticide Research Laboratory, Gulf Breeze, FL 32561); Bartholomew Puma (Food and Drug Administration, Division of Chemical Technology, Washington, DC 20204), 
Secretary;

CARBAMATE PESTICIDES, FUMIGANTS, AND MISCELLANEOUS___________________________
Referee: Robert W. Storherr, EnvironmentalProtection Agency, 1921 Jefferson Davis Hwy, Arlington, VA 20460
Carbamate Insecticides (Gas-Liquid Chromatography)Roderick W. Young, Virginia Polytechnic Institute. Department of Biochemistry and Nutrition, Blacksburg, VA 24061
Carbamate Insecticides (Liquid Chromatography)Richard Krause, Food and Drug Administration, Division of Chemical Technology, Washington, DC 20204
Carbofuran and MetabolitesSujit Witkontin, FMC Corp., 100 Niagara St, Mid- dleport, NY 14105
Ethylene Oxide and Its ChlorohydrinA. R. Stemp. Kraft Co., 801 Waukegan Rd, Glenview, IL 60025
FenvalerateGobind P. Makhijani, Environmental Protection Agency, Benefits and Field Studies Division, Belts- ville, MD 20705
Fumigants

Vitamin E in Pharmaceuticals (Gas Chromatography)Alan J. Sheppard, Food and Drug Administration, Division of Nutrition, Washington, DC 20204

Inorganic Bromides in GrainsKing T. Zee, Environmental Protection Agency, Benefits and Field Studies Division, Beltsville, MD 20705
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PermethrinGobind P. Makhijani
PhosphineT. Dumas, Research Institute, University Sub Post Office, London, Ontario, Canada N6A 3K0
ResmethrinCalvin Corbey, Environmental Protection Agency, Benefits and Field Studies Division, Beltsville, MD 20705
Sodium MonofluoroacetateHenry M. Stahr, Iowa State University, College of Veterinary Medicine, Ames, IA 50010

FUNGICIDES, HERBICIDES, AND PLANT GROWTH REGULATORS_____________________
Referee: W. H. Newsome, Health and WelfareCanada, Food Research Division, Tunney’s Pasture, Ottawa, Ontario, Canada K1A 0L2
Anilazine
Benzimidazole-Type FungicidesMikio Chiba, Agriculture Canada, Vineland Station, Ontario, Canada LOR 2E0
Captan and Related Fungicides

Carbamate Herbicides
Chlorophenoxy Alkyl AcidsAllan E. Smith, Agriculture Canada, Research Branch, Box 440, Regina, Saskatchewan, Canada S4P 3A2
Chlorothalonil

Dinitro Compounds

Diquat and ParaquatHarry A. McLeod, Health and Welfare Canada, Food Research Division, Tunney's Pasture, Ottawa, Ontario, Canada K1A 0L2
Dithiocarbamates, General Residue Methods

Maleic Hydrazide

1-Naphthaleneacetic Acid and1-NaphthaleneacetamideWilliam P. Cochrane, Agriculture Canada, Plant Products Division, Ottawa, Ontario, Canada K1A 0L5
Organotin in FungicidesRichard D. Cannizzaro, Thompson-Hayward Chemical Co., 5200 Speaker Rd, Kansas City, KS 66110

PentachlorophenolArnold P. Borsetti, Food and Drug Administration, Division of Chemical Technology, Washington, DC 20204
Sodium o-Phenylphenate

Substituted UreaRobert E. Leitch, E. I. Du Pont de Nemours & Co. Inc., Industrials and Biochemicals Department, Wilmington, DE 19898
Succinic Acid, 2,2-Dimethylhydrazide

Thiocarbamate Herbicides

s-TriazinesJ. F. Lawrence, Health and Welfare Canada, Health Protection Branch, Tunney’s Pasture, Ottawa, Ontario, Canada K1A OL2
Trifluralin

METALS AND OTHER ELEMENTS_____________
Referee: Kenneth Boyer, Food and Drug Administration, Division of Chemical Technology, Washington, DC 20204
Atomic AbsorptionMilan Ihnat, Agriculture Canada, Chemistry and Biology Research Institute, Ottawa, Ontario, Canada, K1A0C6
Cadmium and Lead in EarthenwareBenjamin Krinitz, Food and Drug Administration, 850 Third Ave, Brooklyn, NY 11232
Carbon Rod Atomization Techniques

Emission Spectrochemical MethodsFred L. Fricke, Food and Drug Administration, 1141 Central Pkwy, Cincinnati, OH 45202
FluorineRobert W. Dabeka, Health and Wehare Canada, Bureau of Chemical Safety, Tunney’s Pasture, Ottawa, Ontario, Canada K1A OL2
Hydride Generating TechniquesStephen G. Capar, Food and Drug Administration, Division of Chemical Technology, Washington, DC 20204
Mercury, OrganicRonald Suddendorf, Food and Drug Administration, Division of Nutrition, Washington, DC 20204
Methyl Mercury in Fish and ShellfishSusan Hight, Food and Drug Administration, Division of Chemical Technology, Washington, DC 20204
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Multielement Analysis of Infant Food Formulas by ICPRonald F. Suddendorf
Multimetal Residues by Resin Column SeparationsRichard A. Baetz, Food and Drug Administration, 3032 Bryan St, Dallas, TX 75204
Multielement Determination after Closed System DigestionWalter Holak, Food and Drug Administration, 850 Third Ave, Brooklyn, NY 11232
OrganometallicsRonald Suddendorf
PolarographyRaymond J. Gajan, Sr, Food and Drug Administration. Division of Chemical Technology, Washington. DC 20204
TinEdgar R. Elkins, Jr, National Food Processors Association, Chemistry Division, 1133 20th St NW, Washington, DC 20035
Voltammetric MethodsEric Zink, Environmental Sciences Associates, 45 Wiggins Ave, Bedford, MA 01730

MULTIRESIDUE METHODS (INTERLABORATORY STUDIES)_________________________________
Referee: Paul E. Corneliussen. Food and DrugAdministration. Division of Chemical Technology, Washington, DC 20204
Comprehensive Multiresidue MethodologyJerry E. Froberg, Food and Drug Administration, 1521 W Pico Blvd, Los Angeles, CA 90015
Gas-Liquid Chromatography (Alkaline Precolumn)George A. Miller, Food and Drug Administration, 5003 Federal Office Bldg., Seattle, WA 98174
Organophosphorus Pesticide ResiduesRonald R. Laski, Food and Drug Administration, 599 Delaware Ave, Buffalo, NY 14202
Pesticides in Meat and Meat Products

Pollutant Phenols in FishLarry Smith, Fish and Wildlife Service, Columbia Natural Fisheries, Columbia, MO 65201
Whole BloodFlenry M. Stahr, Iowa State University, College of Veterinary Medicine, Ames, IA 50010

ORGANOCHLORINE PESTICIDES______________
Referee: Bernadette McMahon, Food and Drug Administration, Division of Chemical Technology, 
Washington, DC 20204

ChlordaneWilber Saxton, Food and Drug Administration, 5003 Federal Office Building. Seattle, WA 98174
Chlorinated DioxinsDavid Firestone, Food and Drug Administration, Division of Chemical Technology, Washington, DC 20204
Chlorobenzilate, Chloropropylate, and BromopropylateRoy S. Brosdal, Food and Drug Administration, 240 Hennepin Ave. Minneapolis, MN 55401
Dicofol

KeponeFrancis D. Griffith. Jr, Division of Consolidated Laboratory Services, Richmond, VA 23219
Low Moisture-High Fat Samples (Extraction Procedure)Leon D. Sawyer, Food and Drug Administration, 240 Hennepin Ave, Minneapolis, MN 55401
Miniaturization of Multiresidue MethodsD. Ronald Erney. Food and Drug Administration, 1560 E Jefferson Ave, Detroit, Ml 48207
Photochemical Derivatization for Confirmation of Residue IdentityPaul M. Ward. Food and Drug Administration, 60 Eighth St NE. Atlanta, GA 30309
Polychlorinated Biphenyls (PCBs)Leon D. Sawyer
Root Absorbed Residues (Extraction Procedure)

Tetradifon, Endosulfan, and TetrasulLawrence R. Mitchell, Food and Drug Administration, 60 Eighth St NE, Atlanta, GA 30309
ToxapheneLarry G. Lane, Mississippi State Chemical Laboratory, Box CR, Mississippi State, MS 39762

ORGANOPHOSPHORUS PESTICIDES___________
Referee: Keith A. McCully. Health and WelfareCanada, Field Operations Directorate, Ottawa. Ontario, Canada K1A 1B7
Confirmation ProceduresA. S. Y. Chau, Inland Waters Directorate, Water Quality Branch, 867 Lakeshore Rd, PO Box 5050. Burlington, Ontario, Canada L7R 4A6
Extraction Procedures

General Method for Organochlorine and 
Organophosphorus Pesticides
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High Fat SamplesRonald Scharfe, Agriculture Canada, Pesticide Laboratory, Ottawa, Ontario, Canada K1A 0C5
Soils

Sweep CodistillationRandall R. Watts, Environmental Protection Agency, Mail Drop 69, Research Triangle Park, NC 27711
Thin Layer ChromatographyMelvin E. Getz, U.S. Department of Agriculture, Agricultural Environmental Quality Institute, Beltsville, MD 20705

RADIOACTIVITY____________________________
Referee: Edmond J. Baratta, Food and Drug Administration, Northeast Radiological Health Laboratory, Winchester, MA 01890
Carbon-14

Cesium-137Edmond J. Baratta
Iodine-131Eugene Easterly, Environmental Protection Agency, PO Box 15027, Las Vegas, NV 89114
Neutron Activation AnalysisWilliam Stroube, National Bureau of Standards, Reactor Building 235, Washington, DC 20234
Radium-228Edmond J. Baratta
Strontium-89 and Strontium-90Edmond J. Baratta
Tritium

WATER___________________________________
Referee: Alfred S. Y. Chau, Canada Centre for Inland Waters, PO Box 5050, Burlington, Ontario, Canada L7R 4A6
Chemical Pollutants in Aquatic BiotaDavid L. Stalling, Department of the Interior, Bureau of Sport Fisheries and Wildlife, Columbia, MO 65201
Chemical Pollutants in Water and WastewaterLarry B. Lobring, Environmental Protection Agency, 26 W St Clair St, Cincinnati, OH 45268
Chlorinated Solvents in Water
Chlorophenoxy Alkyl Acid Residues in Water and WastewaterS. Michael McCown, Water Air Research, Box 1121. Gainesville, FL 32602

Organophosphorus Pesticides in WaterPatricia Smith, Woodson-Tenent Laboratories, Box 2135, Memphis, TN 38101
Triazine Herbicides in Water

COMMITTEE F
Michael Wehr (Oregon Departmen: of Agriculture, 635 Capitol St, NE. Salem, OR 97310), 
Chairmarr, Donald Mastrorocco (Hershey Foods Corp., 19 E Chocolate Ave. Hershey. PA 17033); Chong Park (Health and Welfare Canada, Health Protection Branch, Tunney's Pasture, Ottawa, Ontario, Canada K1A 0L2); Robert M. Twedt (Food and Drug Administration, Division of Microbiology, 1090 Tusculum Ave, Cincinnati, OH 45226); Donald E. Lake (American Can Co., 433 N NW Highway, Barrington, IL 60010); Paris M. Brickey, Jr (Food and Drug Administration, Division of Microbiology, Washington, DC 20204), 
Secretary: Foster D. McClure (Food and Drug Administration, Division of Mathematics, Washington, DC 20204), Statistical Consultant

ANALYTICAL MYCOLOGY OF FOODS AND DRUGS___________________________________
Referee: Stanley M. Cichowicz, Food and Drug Administration, Division of Microbiology, Washington, DC 20204
Baseline Mold Counts by BlendingRuth Bandler, Food and Drug Admin stration, Division of Microbiology, Washington, DC 20204
Chemical Methods for Detecting Mold

Geotrichum Mold in Canned Fruits, Vegetables, and Fruit JuicesStanley M. Cichowicz
Geotrichum Mold in Frozen Fruits and VegetablesJane Kaminski, Food and Drug Administration, 599 Delaware Ave, Buffalo, NY 44202
Molds and Yeasts in BeveragesStanley M. Cichowicz
Standardization of Plant Tissue Concentrations for Mold CountingStanley M. Cichowicz
Tomato Products, Chemical Method for Detecting MoldRuth Bandler
Tomato Rot Fragment CountGerald E. Russell, Food and Drug Administration, 1560 Jefferson Ave, Detroit, Ml 48207
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DISINFECTANTS___________________________
Referee: Reto Engler, Environmental Protection Agency, Office of Pesticide Programs. Registration Division, Washington. DC 20460
Antimicrobial Agents Used by Laundries on Fabrics and MaterialsLuther B. Arnold, Vikon Chemical Co., P0 Box 1520, Burlington, NC 27215; Jamie McGee, Dow Corning Corp.. Midland, Ml 48640
Sporicidal Tests

Textile Antibacterial PreservativesLuther B. Arnold
Tuberculocidal TestsJoseph Ascenzi, Arbrook Inc., Arlington, TX 76010
Use-Dilution Test, Variation and AmendmentsGeorge Walter, S. C. Johnson and Son, 1525 Howe St, Racine, Wl 53403
Virucide TestsCharles R. McDuff, Economics Laboratory, Inc., St. Paul. MN 55102

EXTRANEOUS MATERIALS IN FOODS AND DRUGS___________________________________
Referee: John S. Gecan, Food and Drug Administration, Division of Microbiology, Washington, DC 20204
Asbestos Measurements in Foods, Drugs, and Cosmetics

Automated Filth AnalysisJack L. Boese and Harriett R. Gerber, Food and Drug Administration. Division of Microbiology, Washington, DC 20204
Botanical Drugs, Adulteration by Foreign Plant 
MaterialsFrank D. Amelio, Bio Botánica, 2 Willow Park Center, Farmingdale, NY 11735
BotanicalsArnold E. Schulze, Food and Drug Administration, Division of Microbiology, Washington, DC 20204 Larry E. Glaze, Food and Drug Administration, Division of Scientific Investigations, Rockville, MD 20857Joseph A. McDonnell, Food and Drug Administration, 1521 W Pico Blvd. Los Angeles, CA 90015 Harriett R. Gerber
Brine Extractions, TechniquesClarence C. Freeman, Food and Drug Administration, 42S8 Elysian Fields Ave, New Orleans, LA 70122

Cereals, Breakfast, Ready-to-EatRussell G. Dent, Food and Drug Administration, Division of Microbiology, Washington, DC 20204
Chocolate ProductsDonald A. Mastrorocco, Jr. Hershey Chocolate Co., Hershey, PA 17033
Cocoa Powder and Press Cake
C. Robert Graham, Lancaster Laboratories, Inc., 2425 New Holland Pike, Lancaster, PA 17601
Fecal SterolsRuth Bandler, Food and Drug Administration, Division of Microbiology, Washington, DC 20204
Fish, CannedRussell G. Dent
Food Supplement TabletsCharles E. Highfield, Health and Welfare Canada. Health Protection Branch, 2301 Midland Ave, Toronto, Ontario, Canada M1P 4R7
Grains, Whole, Cracking Flotation MethodsRichard Trauba. Food and Drug Administration, 240 E Hennepin Ave. Minneapolis, MN 55401
Insect Excreta in FlourRaymond Galacci, Food and Drug Administration, 900 Madison Ave, Baltimore, MD 21201
Isolation of Extraneous Filth from Dehydrated Vegetable ProductsFrancis J. Farrell. Thomas J. Lipton. Inc., 800 Sylvan Ave, Englewood Cliffs, NJ 07632
Mammalian Excreta Fragments in Milled Food ProductsMichael Loges, Food and Drug Administration, 599 Delaware Ave, Buffalo, NY 14202
Meats, ProcessedPhillip Alioto, Wisconsin Department of Agriculture, 4702 University Ave, Madison, Wl 53705
Methods for Urine DetectionRobert S. Ferrera, Food and Drug Administration, Division of Microbiology, Washington, DC 20204
Mite Contamination Profiles and Characterization of Damage to FoodsDiane McClymont, Health and Welfare Canada, Bureau of Microbiological Hazards, Tunney's Pasture, Ottawa. Ontario, Canada K1A 0L2
Mites in Stored FoodsJack L. Boese
Mole, Filth in

Mushroom Products, CannedJack L. BoeseAlan R. Olsen, Food and Drug Administration, 1521 W Pico Blvd. Los Angeles. CA 90015
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Particulates in Large-Volume ParenteralsGordon Oxborrow, Food and Drug Administration, Minneapolis Center for Microbiological Investigations. 240 Hennepin Ave. Minneapolis, MN 55401
Peanut Butter, Water-Insoluble Inorganic 
ResiduesRoy J. Speeg, Procter and Gamble Co.. Winton Hill Technical Center, Cincinnati, OH 45224
Rye BreadRichard R. Haynos, Food and Drug Administration, 850 Third Ave, Brooklyn, NY 11232
Soluble Insect and Other Animal FilthGeorge P. Hoskin and Harriett R. Gerber, Food and Drug Administration, Division of Microbiology. Washington. DC 20204
Soups. Canned and Dehydrated
SpicesSusan M. Brown, McCormick & Co.. Inc.. Hunt Valley, MD 21031

MICROBIOLOGICAL METHODS________________
Referee: Arvey C. Sanders, Food and Drug Administration, Division of Microbiology, Washington. DC 20204
Automated Methods for Food and CosmeticsJames E. Gilchrist, Food and Drug Administration, Division of Microbiology, 1090 Tusculum Ave, Cincinnati, OH 43226
Automated Methods for FungiMarilyn Zipkes. Food and Drug Administration, 1141 Central Pkwy, Cincinnati, OH 45202
Bacillus cereus, Isolation and EnumerationStanley M. Harmon, Food and Drug Administration, Division of Microbiology, Washington, DC 20204
Bacillus cereus EnterotoxinStanley M. HarmonGayle Lancette, Food and Drug Administration, Minneapolis Center for Microbiological Investigations, 240 Hennepin Ave, Minneapolis, MN 55401
Bacillus cereus ToxinReginald W. Bennett, Food and Drug Administration, Division of Microbiology, Washington, DC 20204
Campylobacter Species

Canned FoodsCleve B. Denny, National Food Processors Association, 1133 20th St, NW. Washington. DC 20036

Cereal ProductsNino F. Insalata, General Foods Corp., White Plains, NY 10602
Clostridium botullnum and Its Toxin, DetectionDonald A. Kautter, Food and Drug Administration, Division of Microbiology, Washington, DC 20204
Clostridium perfringens, Isolation and EnumerationStanley M. HarmonAna Maria Placencia. Food and Drug Administration, Minneapolis Center for Microbiological Investigations, 240 Hennepin Ave, Minneapolis, MN 55401
Coliform Bacteriology * 240

Cosmetic MicrobiologyJohn P. Lucas, Food and Drug Administration, Division of Microbiology, Washington, DC 20204
Endotoxins By Limulus Amebocyte LysateChristine Twohy, Food and Drug Administration,240 Hennepin Ave, Minneapolis, MN 55401
Enteropathogenic Escherichia collIra J. Mehlman, Food and Drug Administration, Division of Microbiology, Washington, DC 20204
Enteropathogenic Escherichia coli, Direct Fluorescent Antibody Procedure for DetectionJames F. Yager, Food and Drug Administration. 850 Third Ave, Brooklyn, NY 11232
Escherichia coli and Coliform BacteriaDaniel A. Hunt, Food and Drug Administration, Division of Food Technology, Washington, DC 20204L. Anne Otto, Food and Drug Administration, 1521 W Pico Blvd. Los Angeles, CA 90015
Helium Leaks, Canned FoodsGeorge J. Jackson, Food and Drug Administration, Division of Microbiology. Washington, DC 20204; Richard A. Rude, Food and Drug Administration, Minneapolis Center for Microbiological Investigations, 240 Hennepin Ave. Minneapolis. MN 55401
Microbe Identification by Capillary GCMichael McDowell, State Public Health Laboratories, 1409 Smith Tower, Seattle, WA 98104
ParasitologyGeorge J. Jackson Richard A. Rude
Pathogenic Yeasts, Molds, and ActinomycetesPhilip B. Mislivec, Food and Drug Administration, Division of Microbiology. Washington, DC 20204



OFFICERS A N D  COMMITTEES: J. ASSOC. OFF. ANAL. CHEM. (VOL. 65, NO. 2, 1982) 445
SalmonellaPaul L. Poelma, Food and Drug Administration, Division of Microbiology, Washington, DC 20204 Dean Wagner, Food and Drug Administration, Minneapolis Center for Microbiological Investigations, 240 Hennepin Ave, Minneapolis, MN 55401
Salmonella, Fluorescent Antibody TechniqueJohn P. Schrade, Food and Drug Administration, 850 Third Ave, Brooklyn, NY 11232
Somatic Cell, Automated Optical Counting MethodWesley N. Kelley, University of South Dakota, State Chemical Laboratory, Vermillion, SD 57609
Somatic Cell, Fossomatic Counting MethodR. D. Mochrie, North Carolina State University, Animal Science Department, Raleigh, NC 27650
Somatic Cell, Millipore-DNA Assay

Somatic Cell, Rolling Ball Viscometer ProcedureGary H. Richardson, Utah State University, Department of Nutrition and Food Science, Logan, UT 84322
Staphylococcus

Staphylococcus aureus

Staphylococcus ToxinReginald W. Bennett
Sterility Testing of Medical DevicesDaniel A. Quagliaro, Food and Drug Administration, 850 Third Ave, Brooklyn, NY 11232
Testing Biological Sterility IndicatorsGordon Oxborrow, Food and Drug Administration, 240 Hennepin Ave, Minneapolis, MN 55401
Vibrio cholerae and Detection of Its Toxins

Vibrio parahaemolyticusJohn Liston, University of Washington, College of Fisheries, Institute for Food Science and Technology, Seattle, WA 98195Eugene H. Peterson, Food and Drug Administration, Minneapolis Center for Microbiological Investigations, 240 Hennepin Ave, Minneapolis, MN 55401
Virology and Animal OncologyEdward P. Larkin, Food and Drug Administration, Division of Microbiology, 1090Tusculum Ave, Cincinnati, OH 45226
Yeast and Mold Counts

Yersinia enterocoliticaIra J. Mehlman

COMMITTEE G
Richard L. Brunelle (Bureau of Alcohol, Tobacco and Firearms, National Laboratory Center, 1401 Research Blvd, Rockville, MD 20850), Chairman; Patricia Bulhack (Food and Drug Administration, Division of Color Technology, Washington, DC 20204); Valva C. Midkiff (University of Kentucky, Division of Regulatory Services, Kentucky Agricultural Experiment Station, Lexington, KY 40506); Alexander MacDonald (Hoffmann-La Roche Co., 340 Kingsland St, Nutley, NJ 07110); Glenn M. George (Salsbury Laboratories, Research Division, 2000 Rockford Rd, Charles City, IA 50616); Harold Thompson (National Center for Toxicological Research, Jefferson, AR 72079); Gordon G. Carter (Food and Drug Administration, National Center for Antibiotic Analysis, Washington, DC 20204), Secretary: Ruey Chi (Food and Drug Administration, Division of Mathematics, Washington, DC 20204), Statistical Con
sultant

ANTIBIOTICS______________________________
Referee: Stanley E. Katz, Rutgers University, Department of Biochemistry and Microbiology, New Brunswick NJ 08903
Affinity Quantitative Determination of Penicillin in MilkStanley E. Charm, Tufts Medical School, Enzyme Center, 136 Harrison Ave, Boston, MA 02111
Bacitracin in FeedsCarol Harpster, AL Laboratories, 185 LeGrand Ave, Northvale, NJ 07647; John B. Gallagher, International Minerals & Chemicals Corp., 1331 S First St, Terre Haute, IN 47808
Bacitracin in Premixes and Foods (Chemical Method)John B. Gallagher 
BambermycinsJean Olsen, Hoechst Pharmaceuticals, Inc., Rte 202-206 N, Somerville, NJ 08876
Chloramphenicol in Animal TissuesEdward H. Allen, Food and Drug Administration, Bureau of Veterinary Medicine, Beltsville, MD 20705
Chlortetracycline in Feeds

Erythromycins

Lasalocid Sodium in Feeds (Microbiological Assay)Jacob M. Scheiner, Hoffmann-La Roche Inc, Food and Agricultural Products, 340 Kingsland St, Nut- ley, NJ 07110
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Lincomycin in FeedsA. William Neff, The Upjohn Co., Agricultural Division, Kalamazoo, Ml 49001
MonensinRobert E. Scroggs, Elanco Products Co., Box 1750, Indianapolis, IN 46206
OxytetracyclineDorothy M. Brennecke, Ralston Purina Co., Checkerboard Sq, St. Louis, MO 63188
Qualitative Determination of /3-Lactam Antibiotic Residues in MilkJames Messer, Food and Drug Administration, 1090 Tusculum Ave, Cincinnati, OH 45226
Quantitative Determination of /3-Lactam Antibiotic Residues in MilkRonald Case, Kraft Foods, 500 Peshtigo Ct, Chicago, IL 60690Roy Ginn, Dairy Quality Control Institute, Inc., 2353 N Rice St, St. Paul, MN 55113
Screening Procedures for Antibiotics in FeedsMary L. Hasselberger, Department of Agriculture, Laboratory Division, 3703 S 14th St. Lincoln, NE 68502
Statistics of Microbiological AssayJohn R. Murphy, Elanco Products Co.. PO Box 1750. Indianapolis, IN 46206
Tetracyclines in Tissues (Chromatographic Assay)Ray B. Ashworth, U.S. Department of Agriculture, Food Safety and Inspection Service, Beltsville. MD 20705
Tetracyclines in Tissues (Microbiological Assay)Stanley E. Katz, Rutgers University, Department of Biochemistry and Microbiology, New Brunswick, NJ 08903
Turbidimetric Virginiamycin AssayDorothy M. Brennecke
TylosinPaul Handy, Eli Lilly & Co., Box 708, Greenfield, IN 46140

BIOCHEMICAL METHODS____________________
Referee: John O'Rangers, Food and Drug Administration, 5600 Fishers Lane, Rockville, MD 20857
Aminoglycosides in Animal Tissue

17/3-Estradiol and Diethylstilbestrol in Tissues (Immunochemical Methods)

Hormones in Tissues (Immunospecific Affinity Chromatography)Alonza R. Hayden, U.S. Department of Agricul

ture, Meat Science Research Laboratory, Beltsville. MD 20705
Immunochemical Species Identification of MeatAlonza R. Hayden
Performance Evaluation Methods for Non-RIA Procedures Measuring Human ChorionicgonadatropinLillian Gill, Food and Drug Administration, 900 Madison Ave, Baltimore, MD 21201
Performance Evaluation Protocols for Clinical, Chemical, and Immunochemical Diagnostic Products

Steroid Quantitation (Enzymatic Methods)

Sulfa Drugs in Animal Tissues (Immunoassay Procedures)

COLOR ADDITIVES_________________________
Referee: Keith S. Heine, Food and Drug Administration, Division of Color Technology. Washington, DC 20204
Arsenic and Heavy MetalsCatherine Bailey, Food and Drug Administration, Division of Color Technology, Washington, DC 20204
Atomic Absorption in Color AnalysisLueangier Moten, Food and Drug Administration, Division of Color Technology, Washington, DC 20204
CosmeticsSandra Bell, Food and Drug Administration, Division of Color Technology. Washington, DC 20204
Color in Candy and BeveragesMary Young. Food and Drug Administration, 850 Third Ave, Brooklyn, NY 11232
Color in DrugsEdward Woznicki, Colorcon Inc., Moyer Blvd, West Point, PA 19486 
Color in Other FoodsNicholas Adams, Food and Drug Administration, Division of Color Technology, Washington, DC 20204
FD&C Red No. 4 in Maraschino CherriesRonald E. Draper, Food and Drug Administration, 50 United Nations Plaza, San Francisco, CA 94102
High Pressure Liquid ChromatographyElizabeth A. Cox, Food and Drug Administration, Division of Color Technology, Washington, DC 20204
Inorganic SaltsWallace S. Brammell, Food and Drug Administra
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tion, Division of Color Technology, Washington, DC 20204
Intermediates, Uncombined, in Certifiable Triphenylmethane ColorsAlan Scher. Food and Drug Administration, Division of Color Technology, Washington, DC 20204
Intermediates, Uncombined, in Certifiable Water-Soluble Azo ColorsDaniel M. Vlarmion, Allied Chemical Corp.. 1051 S Park Ave, Buffalo, NY 14240
Subsidiary Colors in Certifiable Color AdditivesJohn E. Bailey, Food and Drug Administration, Division of Color Technology, Washington, DC 20204
X-Ray Fluorescence SpectroscopyCatherine Bailey

COSMETICS_______________________________
Referee: Ronald L. Yates, Food and Drug Administration, Division of Cosmetics Technology, Washington. DC 20204
Deodorants, Aluminum and Zirconium inPaul Beavin, Jr, Food and Drug Administration, 900 Madison Ave, Baltimore, MD 21201
Essential Oils and Fragrance Materials, ComponentsHarris H. Wisneski, Food and Drug Administration, Division cf Cosmetics Technology, Washington, DC 20204
Nitrosamines

Preservatives

DRUG RESIDUES IN ANIMAL TISSUES________
Referee: Charlie J. Barnes, Food and Drug Administration, Division of Chemistry and Physics, Washington, DC 20204
CarbadoxJose E. Roybal, Food and Drug Administration,U.S. Customhouse, Denver, CO 80202
DiethylstilbestrolRobert K. Munns, Food and Drug Administration, 20th and California Sts, Denver, CO 80202
DimetridazoleMaritza C. Pullano. Food and Drug Administration,U.S. Courthouse, Denver, CO 80202
3,5-DinitrobenzamideRaymond B. Ashworth, U.S. Department of Agriculture, Food Safety and Inspection Service, Beltsville. MD 20852
Nitrofurans

Screening MethodsHenry R. Cook, U.S. Department of Agriculture. Food Safety and Inspection Service, Beltsville. MD 20705
Steroids

Sulfa DrugsJ. Westheimer, Hoffmann-La Roche Inc., Animal Health Research. 340 Kingsland St, Nutley. NJ 07110
Sulfonamide

DRUGS IN FEEDS__________________________
Referee: Rodney J. Noel, Purdue University. Department of Biochemistry, West Lafayette, IN 47907
AmproliumKathleen Eaves, Texas A&M University, Agriculture Analytical Services, College Station, TX 77843
ArprinocidDavid W. Fink, Merck, Sharpe & Dohme, Inc., Analytical Research Department, E Scott Ave. Rahway, NJ 07065
Arsanilic Acid

CarbadoxMark A. Litchman. Pfizer Inc., Agricultural Division. 1107 S Missouri St, Lee's Summit, MO 64063
2-Chloro-l-(2,4,5-trichiorophenyl) Vinyl Dimethyl Phosphate (Tetrachlorvinphos)(Rabon)

Dibutyltin Dilaurate (Butynorate)Glenn M. George, Salsbury Laboratories, Research Division. Charles City, IA 50616
l,2-Dimethyl-5-nitroimidazole (Dimetridazole)Larry J. Frahm, Salsbury Laboratories, Research Division. Charles City, IA 50616
EthopabateKathleen Eaves
Ethylenediamine DihydroiodideGary Ross, North Dakota State Laboratories, 2635 E Main St, Bismarck, ND 58501
Furazolidone and NitrofurazoneRobert E. Smallidge, Purdue University, Department of Biochemistry, West Lafayette, IN 47907
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IpronidazoleMercy Araujo. Hoffman-La Roche Inc., Food and Agricultural Products. 340 Klngsland St. Nutley, NJ 07110
LarvadexArthur Hofberg, Ciba-Geigy Corp., 41 Swing Rd, Greensboro, NC 27409
Melengestrol AcetateRaymond Davis, The Upjohn Co., Henrietta St Labs. Kalamazoo, Ml 49001
MicroscopyPatrick Cox, Land O'Lakes, Inc., 2827 8th Ave S, Ft Dodge, IA 50501
NifursolGlenn M. George 
PhenothiazineWilliam T. Van Antwerp, Agri Science Laboratories, 2122 S Granville, Los Angeles, CA 90025
Pyrantel TartrateJames A. Braswell, Pfizer, Inc., Agriculture Division. 1107 S Missouri St, Lee's Summit, MO 64063
RoxarsoneGlenn M. George
Sulfa Drug ResiduesRobert K. Munns, Food and Drug Administration. 20th and California Sts, Denver, CO 80202
Sulfadimethoxine-Ormetoprim MixturesMercy Araujo
Sulfamethazine and Sulfathiazole (Premix and Finished Feed Levels)Dwight M. Lowie, State Department of Agriculture. 4000 Reedy Creek Rd, Raleigh. NC 27607
SulfaquinoxalineDavid W. Fink

FORENSIC SCIENCES_______________________
Referee: Jew-Ming Chao, Burlington County Forensic Science Laboratory, Woodland Rd, Mt. Holly, NJ 08060
ABO Blood Typing
Henry C. Lee, State Police Forensic Science Laboratory, Box A-D, Amity Station, New Haven, CT 06516
Biological Fluids (Immunoelectrophoresis)James D. Hauncher, Michigan State Police, Scientific Laboratory, 42145 W Seven Mile Rd. North- ville, Ml 48167
BloodRalph Plackenhorn, Pennsylvania State Police.

Laboratory Division. PO Box 38, Greensburg, PA 15601
Blood Stains, ABH Typing

Blood Stains, Species Determination

Bomb ResiduesWilliam Kinard, Department of the Treasury, Bureau of Alcohol, Tobacco and Firearms. 1401 Research Blvd, Rockville, MD 20850
Documents

FingerprintsCharles M. Conner, Department of the Treasury, Bureau of Alcohol, Tobacco and Firearms, 550 Main St, Cincinnati, OH 45202
FirearmsJames Booker, State Crime Laboratory. 591 Hathaway Bldg, PO Box 1895, Cheyenne, WY 82001
Flammable FluidsPhillip Wineman, Department of the Treasury, Bureau of Alcohol. Tobacco and Firearms, 1401 Research Blvd, Rockville, MD 20850
Gunshot ResidueWilliam Kinard
Gunshot Residue by Atomic Absorption SpectroscopyKent A. Oakes, State Regional Crime Laboratory, 15725 W Ryerson Rd, New Berlin, Wl 53151
Hair ExaminationWalter C. McCrone, Walter C. McCrone Associates, 2820 S Michigan Ave, Chicago, IL 60616
Infrared SpectroscopyKent A. Oakes
Microscopic Methods and Glass ProductsWalter C. McCrone
Paints, Pyrolysis-Gas Chromatographic Methods

Safe Insulation

Serial Number Restoration (Chemical Etching Techniques)

Soils, Geological AnalysisR. C. Murray. University of Montana. Office of the Associate Vice-President for Research and Dean of the Graduate School. Missoula. MT 59801
Voice Print IdentificationLonnie L. Smrkovski. Michigan State Police. 714 S Harrison Rd, East Lansing, Ml 48823
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MICROBIAL MUTAGENICITY TESTING_________
Referee: Frederick Deserres. National Institute of Environmental Protection. Box 12233. Research Triangle Park. NC 27709
Prophage InductionJohn H. S. Chen, Environmental Protection Agency, Beltsville, MD 20706

TOXICOLOGICAL TESTS_____________________
Referee: Samuel I. Shibko. Food and Drug Administration, Division of Toxicology, Washington, DC 20204
Ames TestVirginia C. Dunkel, Food and Drug Administration, Division of Toxicology, Washington. DC 20204
Aspiration TestsRobert E. Osterberg. Food and Drug Administration. Division of Toxicology, Washington, DC 20204
Cell Culture-Enzyme Induction BioassayJune A. Bradlaw, Food and Drug Administration, Division of Toxicology, Washington, DC 20204
In Vitro Mutagenic Assay Utilizing the Thymidine Kinase Heterozygous Locus of L5178Y Mouse Lymphoma CellsKenneth Palmer, Food and Drug Administration, Division of Toxicology, Washington. DC 20204
LD50 TestFrederick Sperling, Howard University Medical School, Department of Pharmacology, Washington, DC 20001: Joseph McLaughlin, Consumer Product Safety Commission, Division of Biological Sciences, Washington, DC 20204
Rabbit Eye Irritation TestFrancis N. Marzulli, Food and Drug Administra

tion. Division of Toxicology. Washington, DC 20204
Skin Irritation TestsRobert M. Herir, Consumer Product Safety Commission. Bureau of Biomedical Science, Bethes- da, MD 20207

VETERINARY ANALYTICAL TOXICOLOGY_______
Referee: P. Frank Ross, U.S. Department of Agriculture, National Veterinary Services Laboratory, Ames, IA 50010
CholinesteraseRichard Pfeiffer. Iowa State University, Veterinary Diagnostic Laboratory. Ames, IA 50010
Copper in Animal TissueDavid Osheim, U.S. Department of Agriculture, National Veterinary Services Laboratory, Ames. IA 50010
Lead in Animal TissueR. J. Everson, Purdue University, School of Veterinary Medicine. West Lafayette, IN 47907
Multiple Anticoagulant ScreeningJohn D. Reynolds. Animal Disease Laboratory, 235 N Walnut St. Centralla. IL 62801
Multielement Analysis by ICPEmmett Beazelton, Michigan State University, Department of Pharmacology and Toxicology, East Lansing. Ml 48824
Nitrates and NitritesNorman R. Schneider and Michael P. Carlson, Veterinary Diagnostic Center, Department of Veterinary Science, Lincoln. NE 68583
Selenium in Animal TissueJames E. Roof. State Veterinary Diagnostic Laboratory, PO Box 1430. Harrisburg, PA 17105
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CH A N G ES IN O FFIC IA L M ETHODS O F A N A LYSIS

The following changes in the Methods of the Association become effective, as provided in Article 
VII, Section 6  of the Bylaws, on the thirtieth day from the date of publication of this report, March 15,1982. Section numbers refer to the 13th edition, 1980, unless otherwise specified.Newly adopted methods are numbered in the style of the 13th edition. The first section of the 
first new method in each chapter is numbered with the chapter number plus .C01. Subsequent sections are numbered .C02, .C03, .C04, et seq. The C signifies that the method was adopted in 1981. Methods adopted in 1979 and 1980 are designated by the chapter number plus .A01, .B01, respectively. 
Revisions of the 13th edition sections are given the same number(s) they replace."Changes in Methods" is accompanied by an index, which is cumulative for actions on methods 
between editions of Official M ethods o f Analysis.

DEFINITIONS OF TERMS AND 
EXPLANATORY NOTES

The following should be added under "Stan
dard O p e r a t io n s p. xvii:(a) Insert as a new paragraph (25):(25) Recovery (R ) of analyte from fortified sample 
by a method of analysis.—Fraction of an analyte added to a sample (fortified sample) prior to analysis, which is measured (recovered) by the method. When the same analytical method is used to analyze both the unfortified and fortified 
samples, calculate %R as follows:

%R = [(CF -  Cu)/CA] X 100
where CF = concn of analyte measured in fortified sample;

Cu = concn of analyte measured in unfortified sample;
CA = concn of analyte added in fortified sample.

(Note: CA is a calcd value, not a value measured by the method being used.)Concn of added analyte should be no less than concn of analyte in unfortified sample. Sum of concn of added analyte plus analyte present before fortification should be in same range as an
alyte concn sought in actual samples. Addn of analyte must not cause measuring instrument to exceed linear dynamic range of std curve. Both fortified and unfortified samples must be treated identically during analysis to minimize experimental bias.

(b) Renumber current paragraph (25) to be new (26), (26) to be new (27), etc., through (29) to be new (30).
1. AGRICULTURAL LIMING MATERIALS

No additions, deletions, or changes.
2. FERTILIZERS

The following azomethine H microcolorime

tric method for the determination of acid- and water-soluble boron in fertilizers, J. Assoc. Off. 
Anal. Chem. 65, 234 (1982), was adopted official first action:

Acid- and Water-Soluble Boron 

Official First Action

2.C01 A p p a r a t u s  a n d  R e a g e n t s
(a) Spectrophotometer.—Beckman Model 24/25, 

or equiv.(b) Precision pipet.—100 p L  Sherwood Lancer 
(Sherwood Medical Industries, Inc., St. Louis, MO 63103), or equiv.

(c) Dispenser p ip e t.—Automatic (Repipet, Labindustries, Berkeley, CA 94710), or equiv., 5. mL capacity.
(d) Boron std solns. — (1) Stock so/«. —100 jUg/mL. Dissolve 0.5716 g boric acid in H2 O and dil. to 1 L with H2 O. Mix well and transfer to 

plastic bottle. (2) Working solns.—0, 5,10,15,20, 25, 30, and 45 p g /m L .  Pipet 0, 5, 10, 15, 20, 25, 30, and 45 mL stock soln into sep. 100 mL vol. flasks, dil. to vol. with 1% HC1, mix well, and 
transfer to plastic bottles. Solns are stable.

(e) Azomethine H color reagent.—Dissolve 0.9 g azomethine H (Pierce Chemical Co., Rockford, IL 61105) and 2.0 g ascorbic acid in 100 mL H2 O. Store in refrigerator and discard after 14 days.
(f) Buffer-masking soln.—Dissolve 140 g ammonium acetate, 10 g potassium acetate, 4 g ni- trilotriacetic acid, disodium salt 99+% (Aldrich Chemical Co., Inc., Milwaukee, WI 53233), 10 g 

(ethylenedinitrilo)tetraacetic acid, and 350 mL 10% acetic acid (v/v) in HzO and dil. to 1 L with H2 O. Soln is stable.
(g) Color developing reagent.—Place 35 mL azomethine H color reagent and 75 mL buffer- masking soln into 250 mL vol. flask and dil. to vol. with H2 O. Prep, fresh daily.
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2.C02 P r e p a r a t i o n  o f  S a m p l e  S o l u t i o n s
(a) Acid-soluble boron.—Weigh 2.00 g sample into 100 mL vol. flask, add 30 mL H2 O and 10 mL 

HC1, stopper, and shake 15 min. Dil. to vol. with 
H2 0, mix well, and filter immediately into plastic bottle. Dil. as necessary, so final soln for color measurement falls within std curve.(b) Water-soluble boron.—Weigh 2.00 g sample 
into 250 mL beaker, add 50 mL H2 0, and boil ca 10 min. Filter hot thru Whatman No. 40 paper, 
or equiv., into 100 mL vol. flask. Wash ppt 6  times with hot, boiled H20  until vol. in flask is 
ca 95 mL. Cool, add 1.0 mL HC1, dil. to vol. with H2 0, and mix. Transfer to plastic bottle immediately; dil. as necessary so final soln for color measurement falls within std curve.
2.C03 D e t e r m i n a t i o n

Pipet 100 qL aliquots of 0, 5, 10, 15, 20, 25, 30, and 45 qg/mL std and 100 qL aliquots of sample solns into sep. 10 mL erlenmeyers. Add 5.0 mL color developing reagent by automatic pipet 
dispenser (5 mL pipet is suitable but slower) and let stand 1 h at room temp. Transfer to 1 cm cell 
and read A at 420 nm against H2 0. Correct for 
reagent blank (0 mg/mL std). Construct std curve by plotting A against qg/mL stds and read 
concns (yug/mL) of sample solns from std curve.
2.C04 C a l c u l a t i o n

Boron, % = (qg/mL from std curve) X diln factor X (100/g sample) X 10- 6

3. PLANTS

No additions, deletions, or changes.
4. DISINFECTANTS

No additions, deletions, or changes. 5 6
5. HAZARDOUS SUBSTANCES

No additions, deletions, or changes.
6. PESTICIDE FORMULATIONS

(1) The following official first action methods 
were adopted official final action:(a) Copper naphthenate, 6.065-6.066(b) Captan, AOAC-CIPAC gas-liquid chromatographic method, 6.215-6.219(c) Methyl parathion or ethyl parathion in 
microencapsulated formulations, 6.409-6.414 (as modified, "Changes in Methods," /. Assoc. Off. 
Anal. Chcm. 63,380 (1980))(d) Triphenyltin compounds, 6.436-6.439

(e) Captan, AOAC-CIPAC high pressure liq
uid chromatographic method, 6.A09-6.A14(f) Tetradifon technical, 6.B09-6.B14(g) Chlorpyrifos, 6.B15-6.B19

(2) The following methods were declared surplus:
(a) Chlordane, colorimetric method, 6.223- 6.227
(b) AG chlordane, a- and 7 -isomers in technical products, 6.232-6.235(c) AG chlordane in granular formulations, 6.236-6.240
(d) Heptachlor in AG chlordane, 6.241- 6.244

(3) The official first action method for sam
pling of pressurized containers, 6 .0 0 2 , was deleted.

(4) The following interim official first action infrared spectrophotometric method for the determination of methazole, J. Assoc. O ff. Anal. 
Chcm. 64, 1185 (1981), was adopted official first action:
Methazole(2-(3,4-Dichlorophenyl)-4-methyl-

l,2,4-oxadiazolidine-3,5-dione)

Infrared Spectrophotometric Method 

Official First Action

(Applicable to wettable powder contg methazole as only active ingredient)
6.C01 A p p a r a t u s  a n d  R e a g e n t s

(a) Infrared spectrophotometer.—Capable of measuring A from 700 to 900 cm-1, with matched 0.5 mm NaCl or KBr cells.
(b) Methazole std soln.—Weigh, to nearest mg, 0.48-0.52 g ref. std methazole (available from 

Velsicol Chemical Corp., 341 E Ohio St, Chicago, IL 60611) into 4 oz polyethylene screw-cap bottle, 
pipet in 50.0 mL acetone, and mech. shake 15 min 
to dissolve.

(c) Acetone.—Anal, reagent grade (Mallinck- 
rodt, or equiv.).
6.C02 D e t e r m i n a t i o n

Weigh, to nearest mg, 0.63-0.67 g sample into 4 oz polyethylene screw-cap bottle, pipet in 50.0
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mL acetone, and mech. shake 1 h. Centrfg. 30 
min to obtain clear supernate.Fill both cells of spectrophtr with acetone, and place in instrument. Optimize gain; set 100% 
adjust to give 95-98% T at 755 cm-1. Set slit in 
program or manual mode for optimum sensitivity and resolution. Fill sample cell with std soln, and scan region from 860 to 700 cm“ 1 (A '). 
Using same conditions, fill same cell with sample soln and scan twice (/l). Measure A and A ' at 755 
cm-1, using min. at 845 cm“ 1 as baseline.
6.C03 C a l c u l a t i o n

% Methazole = (W 'X/1XPX 100)/
(W X A ')

where W and W' = g sample and std, resp.; and 
P = % purity of std.

(5) The following interim official first action 
gas-liquid chromatographic method for the determination of pirimicarb, /. Assoc. O ff. Anni. 
Chem. 64, 1315 (1981), was adopted official first action:
Pirimicarb (2-(Dimethylamino)benzenediazo 

Sodium Sulfonate)

Gas-Liquid Chromatographic Method 

Official First Action

6.C04 P r i n c i p l e
Pirimicarb is detd by gas-liq. chromatgy, using nonadecane as internal std and flame ionization detection. Peak areas are compared with that of std of known purity.

6.C05 A p p a r a t u s
(a) Cns chromatograph.—With heated, glass- 

lined, injection port and flame ionization detector. Conditions given are for Hewlett-Packard Model 5710A. Other instruments may require changing operating parameters to obtain 
good resolution and response. Temps (°)— column 210, injection port 240, detector 250; gas flow rates (mL/min)—N carrier gas 40, H 60, air 240; attenuation 32 X 10; sample size 1.0 pL; re
tention times (min)—pirimicarb 6 .8 , internal std 8.9. Adjust parameters to assure complete sepn of peaks, and peak hts ca 60-80% full scale on chart at quoted retention times.

(b) Column. —1.8 m ( 6  ft) X 0.25 in. (od) X 2 mm (id) glass column packed with 1 0 % silicone SE-30 on 100-120 mesh Chromosorb W(HP) (Applied Science Laboratories, Inc ). Silanize

with 30 p L  Silyl 8  (Pierce Chemical Co., PO Box 117, Rockford, IL 61105) and heat to 300° for 16 
h before use.
6.C06 R e a g e n t s

(a) Nonadccnnc internal std soln.—Accurately weigh ca 1 g nonadecane (Aldrich Chemical Co., Cat. No. N2890-6) and dissolve in 130 mL CHC13. 
Store in tightly capped bottle to avoid evapn. Check internal std soln for interfering components by injecting 1 p L  into chromatograph.

(b) Pirimicarb std soln.—Accurately weigh ca 150 mg pirimicarb std of known purity (ICI 
Americas Inc., PO Box 208. Goldsboro, NC 27530) into vial. Pipet 10.0 mL internal std soln into 
vial, cap, and shake to dissolve pirimicarb. Store tightly capped to avoid evapn.
6.C07 D e t e r m i n a t i o n

(a) Powder and technical material samples.— 
Accurately weigh amt sample contg ca 150 mg pirimicarb into vial. Pipet 10.0 mL internal std 
soln into vial, cap, and shake to dissolve pirimi
carb. Keep tightly capped to avoid evapn. 
Allow insoluble inerts to settle before use.

(b) Granular formulations.—Grind sample in mortar and pestle or mech. mill. Accurately 
weigh amt sample contg ca 150 rr.g pirimicarb into vial. Add 5.0 mL MeOH and mix to release pirimicarb. Add 10.0 mL internal std soln, cap, 
and shake to dissolve pirimicarb. Store tightly 
stoppered to avoid evapn. Allow insoluble inerts to settle before use.

Inject 2 or more aliquots of std soln to set integration parameters and stabilize instrument. Monitor response factor until results agree 
within 2%. Inject 4 aliquots of std soln and 2 aliquots of sample soln in succession. Calc, response factor, R, for each:

R = area pirimicarb peak/area internal std peak
Pirimicarb, % = (R /R ') X (W'/ W) X P

where R and R ' = av. response factor for sample 
and std solns, resp.; W and W ' = mg sample and std, resp.; and P = purity (%) of stc.

(6 ) The following gas-liquid chromatographic method for the determination of pentachloro- nitrobenzene, /. Assoc. Off. Anal. Chem. 59, 708 (1976); 65, 110 (1982), was adopted official first action:
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Pentachloronitrobenzene (PCNB) — Gas- 
Liquid Chromatographic Method

Official First Action

6.C08 P r i n c i p l e
Sample is dissolved in CHCI3 , n-terphenyl is added as internal std, and PCNB is detd by GLC with flame ionization detection.

6.C09 A p p a r a t u s  a n d  R e a g e n t s
(a) Gns chromatograph with recorder. — Withflame ionization detector and 1.8 X 4 mm (id) 

glass column packed with 5% SE-30 on 80-100 
mesh Chromosorb W (dimethylchlorosilane- 
treated) (Analabs, Inc.). Condition newly packed column 24 h at 285° with low N flow. Operating conditions: temps (°)—inlet 200,column 175-180, detector 250; carrier gas flow to 
elute PCNB at ca 4.5 min; adjust H and air as recommended for detector by manufacturer; sensitivity to give peak hts 60-80% full scale.(b) P C N B  std soln.—2.0 mg/mL CHC13. Ac
curately weigh ca 0.2 g PCNB (Olin Corp., Agriculture Products Dept., PO Box 991, Little Rock, AR 72203) into 100 mL vol. flask and dil. to vol. 
with CHCI3 .

(c) Internal std soln.—0.8 mg/mL CHC13. Accurately weigh ca 0.2 g o-terphenyl (Eastman 
Kodak Co.) into 250 mL vol. flask and dil. to vol. 
with CHCI3 . Discard after 3 days.

(d) M ixed std soln. —1.0 mg PCNB + 0.4 mg o-terphenyl/mL. Pipet 25 mL each of PCNB and internal std solns into vial and mix.
6 .CIO P r e p a r a t i o n  o f  S a m p l e

(a) Solid formulations.—Grind 100 g well mixed 
sample to pass 1 mm sieve. Accurately weigh portion of well mixed, ground sample contg ca 0.2 g PCNB into 250 mL g-s erlenmeyer and add 
100 mL CHCI3 ; stopper and shake 2 h on rotary shaker. Let insol. matter settle.(b) W ettable pow ders.—Accurately weigh 
portion of well mixed sample contg ca 0 . 2  g PCNB into 250 mL g-s erlenmeyer and proceed as for solids.(c) Liquids. —Accurately weigh portion of well mixed sample contg ca 0.2 g PCNB into 100 mL 
vol. flask and dil. to vol. with CHCI3 .

(d) Soln for analysis.—Pipet 10 mL sample ext above and 10 mL internal std soln into vial, cap, 
and mix.
6.C11 D e t e r m i n a t i o n  a n d  C a l c u l a t i o n

Inject 4 p L  aliquots of mixed std soln until 
variation in response ratio (area or peak ht) for

PCNB (first peak) to o-terphenyl (second peak) 
is ca 1%. Inject mixed std, inject sample twice, 
and repeat injection of mixed std. Retention times must be the same for sample and std. Calc, av. ratios of PCNB to o-terphenyl for the 2 mixed 
std and sample injections, and calc. % PCNB.

% PCNB = (R /R ')  X (W '/W )  X P
where R and R' = av. response ratios for sample and mixed std, resp.; W' = g PCNB/100 mL std soln; W = g sample extd; and P = purity (%) of 
PCNB std.

(7) The following gas-liquid chromatographic method for the determination of diazinon in 
microencapsulated formulations, /. Assoc. Off. 
Anal. Chcm. 65, 115 (1982), was adopted official 
first action:

Diazinon (0,0-Diethyl 0-(2-Isopropyl-6- 
methyl-4-pyrimidinyl) Phosphorothioate) in 

Microencapsulated Formulations

Gas-Liquid Chromatographic Method 

Official First Action

6.C12 P r i n c i p l e
Sample is ground in tissue grinder and extd 

with CH3 CN, dibutyl phthalate is added as internal std, and diazinon is detd by GLC with flame ionization detection.
6.C13 A p p a r a t u s

(a) Gas-liquid chromatograph.—Equipped with flame ionization detector (Perkin-Elmer 900, or 
equiv.).(b) GLC column.— 6  ft X V4  in. od, 2 mm id, glass, packed with 3% OV-17 on 80-100 mesh 
Supelcoport. Operating conditions: injection port 200°; column 190° (isothermal); detector 250°; He flow 35 mL/min; H flow optimum for instrument detector; chart speed 0 . 2  in./min; sample size: 1 pL.

(c) Tissue grinder.—40 mL capacity (Corning 
Glass Works, No. 441969, Corning, NY 14830), or equiv.
6.C14 R e a g e n t s

(a) Internal std soln.—Accurately weigh ca 2.0 g dibutyl phthalate into 100 mL vol. flask. Dissolve in and dil. to vol. with CH3 CN.(b) Diazinon std soln. —Accurately weigh ca 0.2 
g diazinon (W') into 50 mL vol. flask. Pipet in
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10.0 mL internal std soln, dil. to vol. with 
CH3 CN, and mix well.
6.C15 D e t e r m i n a t i o n

Mix sample thoroly. With medicine dropper or disposable pipet, transfer ca 2 g sample to A1 weighing dish and weigh accurately (W). 
Transfer to tissue grinder, add 30 mL CH3 CN, 
and grind 3 min. When sample is thoroly ground, quant, transfer to 100 mL vol. flask, wash 
grinder with CH3 CN, and add washings to vol. flask. Pipet in 20.0 mL internal std soln and dil. to vol. with CH3 CN. Using 10 p L  syringe, make 
duplicate 1 p L  injections of sample and std 
solns.Measure peak hts of first peak, diazinon, in 
sample (PH) and std soln (PH') and second peak, dibutyl phthalate, in sample (IS) and std soln 
(IS').
Diazinon, wt% = ( PH/ PH' )

X (IS' IIS)  X ( W' / W)  X P
where W and W' = g sample and diazinon std 
resp.; P = % purity of diazinon std.

(8 ) The following CIPAC-AOAC liquid chromatographic method for the determination of temephos was adopted official first action:
Temephos (0,0'-(Thiodi-4,l-phenylene)- 

bis(0,0-dimethyl Phosphorothioate)

CIPAC-AOAC Liquid 
Chromatographic Method 

Official First Action

(Method is suitable for tech, temephos and formulations with temephos as only active ingredient.)
6.C16 P r i n c i p l e

Sample is dissolved in ethyl acetate, p-nitro- phenyl p-nitrobenzoate is added as internal std, and, after diln with H-hexane, sample is injected into liq. chromatgc column. LC response ratio of insecticide to internal std is compared with response ratio of std to give content in sample.
6.C17 A p p a r a t u s  a n d  R e a g e n t s

(a) Liquid chromatograph.—Able to generate 
>2000 psi and measure A at 254 nm.

(b) Chromatographic column.—Stainless steel, 300 X 3.9 mm id packed with 10 p m  silica gel 
(p-Porasil, Waters Associates, Inc., is suitable).

(c) Ethyl acetate.—Burdick & Jackson Labora

tories, Inc. Dry over molecular sieve, 5A, 8 - 1 2  mesh beads (Davison Specialty Chemical Co., PO Box 2117, Baltimore, MD 21203). Filter thru 0.45 
p m  Millipore filter (Millipore Corp., Bedford, 
MA 01730).(d) n-H cxane.—Non-spectro, distd in glass (Burdick & Jackson Laboratories, Inc.).’ Dry over 
molecular sieve, 5A, 8 - 1 2  mesh, and filter thru 
0.45 p m  Millipore filter.

(e) p-N itrophcnyl p-nitrobenzoate internal 
std. —1.5 g/250 mL ethyl acetate. React p-ni- trophenyl p-nitrobenzoate (Aldrich Chemical Co.) with excess p-nitrophenyl Na salt (Eastman 
Kodak Co.) in CH3 CN. Alternatively, prep. 1.1% (w/v) dimethyl 4-nitrophthalate in ethyl ace
tate.

(f) Reference std soln.—Accurately weigh ca 50, 
60, and 70 mg temephos, anal, reagent (American Cyanamid Co.) into sep. 50 mL vol. flasks. Add 
by pipet 5 mL internal std soln and 25 mL dry ethyl acetate to each flask. Shake flasks to ensure dissolution of std, and dil. to vol. with n-hexane. 
Designate solns as A, B, and C. Use soln B as 
working std soln for liq. chromatgy; use solns A 
and C to check linearity of liq. chromatograph (see Linearity Check) and to guard against weighing error in prepn of std soln. Supply of 
soln B can be replenished from time to time without prepg new supplies of solns A and C, 
provided linearity requirement described under 
Linearity Check can be met.

(g) LC mobile phase.—Add 100 mL dry ethyl 
acetate to 1 L vol. flask and dil. to vol. with dry 
»-hexane.(h) LC operating conditions.—Column temp, ambient; flow rate 1.0 mL/min (ca 450 psi); retention times: internal std ca 9.6 min, temephos 
ca 11.5 min. Pump 50 mL anhyd. MeOH thru column followed by 100 mL dry ethyl acetate. 
Pump LC mobile phase thru column until system is equilibrated (flat baseline). Inject 5 pL  aliquots 
of std soln B until const, response is obtained. If necessary, adjust instrument or injection vol. 
(usually 3-6 pL) to give 50-60%. FSD for internal 
std peak. Use same injection vol. and instrument settings for all samples and stds.
6.C18 L i n e a r i t y  C h e c k

Inject triplicate aliquots of appropriate vol. (as detd above) of std solns A, B, and C into liq. chromatograph, det. response ratio for each in
jection, and av. resulting ratios for each soln. Divide av. response ratio for each soln by corresponding content (in mg) and compare resulting 
response factors. These factors should agree within 2 %.
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Liq. chromatograph should be checked for 
linearity at least once a week, and same check 
should be carried out whenever new std solns are 
prepd and whenever column, new or used, is installed in instrument.
6.C19 S a m p l e  P r e p a r a t i o n

(a) Technical and emulsifiable concentrates.— 
Accurately weigh amt sample contg ca 60 mg 
temephos directly into fared 50 mL vol. flask. For temephos tech., warm and thoroly mix before sampling. Add by pipet exactly 5 mL internal std soln and 25 mL dry ethyl acetate. Shake flask 
to ensure dissolution and dil. to vol. with n- 
hexane.

(b) Water-dispersible pou'dcrs and sand gran
ules. —Accurately weigh amt sample contg ca 60 
mg temephos directly into 2  oz bottles fitted with plastic screw cap. Add by pipet 5 mL internal std 
soln and 25 mL dry ethyl acetate and shake 1 min. Add 20 mL «-hexane, mix thoroly, and let particles settle. Filter portion of soln and hold for LC analysis. (In some cases, centrifugation may be 
sufficient to remove particles before LC analysis.)
6.C20 A n a l y s i s  o f  S a m p l e  S o l u t i o n s

Inject duplicate aliquots of std soln B. Calc, 
response ratios by dividing area (or ht) of temephos peak by that of internal std peak. Response ratios should agree within 2%. Average dupli
cate response ratios obtained with std solns.Inject duplicate aliquots of each sample soln. 
Average duplicate response ratios for each sam
ple soln. Note: After first injection of any
sample, let instrument run >30 min after emergence of temephos peak to det. late-eluting peaks due to impurities. Subsequent injections should be timed so that late-eluting peaks from sample 
injections do not interfere with internal std or 
temephos peaks of subsequent samples.Inject duplicate aliquots of std soln B. Average response ratios of stds immediately before and after sample solns, which should agree within 2%. Use this av. to calc, temephos content of 
sample solns.
6.C21 C a l c u l a t i o n s

For each injection, response ratio (R) = (area temephos peak/area internal std peak).
Temephos, wt% = (R X W' X P)/(R' X W)

where R' and R = av. response ratio for std soln 
B and sample soln, resp.; W ' and IV = wt (mg) of temephos std taken (for std soln B) and sample, 
resp.; and P = purity of temephos std (%).

(9) The following gas-liquid chromatographic method for the determination of piperonyl bu- 
toxide and pyrethrins, J. Assoc. Off .  Anal. Chem. 65,249 (1982), was adopted official first action:

Pyrethrins and Piperonyl Butoxide 
Gas-Liquid Chromatographic Method 

Official First Action

6.C22 P r i n c i p l e
Sample is dild with acetone contg dicyclohexyl phthalate internal std and detd by GLC with 

flame ionization detection. Method is applicable to tech, piperonyl butoxide [80% butylcarbityl
6 -propylpiperonyl ether and 2 0 % related 
compds] and most formulations contg pyrethrins and piperonyl butoxide except shampoo products. Occasionally, an oil diluent will interfere 
with GLC detn. Method may not be applicable to samples contg <0.1% pyrethrins. Variation 
in active constituents of pyrethrin ext may cause minor deviations from expected results.
6.C23 A p p a r a t u s  a n d  R e a g e n t s

(a) Gas chromatograph.—Equipped with flame ionization detector and 122 cm X 4 mm id glass 
column packed with 5% OV-101 or 5% OV-1 (Analabs, Inc.) on 80-100 mesh Chromosorb 
W(FIP). Operating conditions: column 210°, injection port 250°, detector 250°; gas flows 
(mL/min)—N carrier gas flow 50, air 350-400, and H 40-50; sensitivity 10- 1 0  AUFS. Adjust attenuation to maintain 50-75% FSD for 1.0-1.5 
gg  piperonyl butoxide. Before use, condition column 2-3 h at 275° with N flow 50 mL/min. If 
necessary, vary column temp, or gas flow to attain retention times of ca 13-15 min for internal std. Theoretical plates/ft must be >400, based 
on dicyclohexyl phthalate peak.Calc, theoretical plates /ft (N ) as follows: N  = 16 X (L2 /M 2  X F), where L = retention of GLC peak (mm); M = peak baseline (mm) produced by drawing tangents to points of inflection of 
peak; and F = length of column (ft).

(b) Internal std soln.—8.0 mg Dicyclohexyl 
phthalate (Chem Serv, Inc., West Chester, PA 19380)/mL acetone.

(c) Std soln.—(3) Std soln A.—0.5 mg pipero
nyl butoxide/mL. Accurately weigh ca 0.25 g piperonyl butoxide (available from McLaughlin Gormley King Co., 8810 Tenth Ave N, Minneapolis, MN 55427) into 50 mL vol. flask and dil. to vol. with acetone. Pipet 10 mL this soln into 
100 mL vol. flask, add 5 mL internal std soln by
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pipet, and dil. to vol. with acetone. Use this soln for detn of tech, piperonyl butoxide. (2) Std soln
B.—Accurately weigh ca 0.25 g piperonyl butoxide into 50 mL vol. flask. Add weighed amt of pyrethrins such that ratio of active ingredients 
closely resembles that which is expected in 
sample. Dil. to vol. with acetone. Pipet 10 mL of this soln into 100 mL vol. flask, add 5 mL internal std soln by pipet, and dil. to vol. with acetone. Use this soln for detn of pyrethrins and 
piperonyl butoxide in formulations.
6.C24 P repara tion  o f  S a m p le

(a) Technical piperonyl butoxide.—Accurately weigh ca 0.25 g sample into 50 mL vol. flask and 
dil. to vol. with acetone. Pipet 10 mL this soln 
into 100 mL vol. flask, add 5 mL internal std soln by pipet, and dil. to vol. with acetone.

(b) Pyrethrins piperonyl butoxide form ula
tions.— (1) Liqs.—Accurately weigh sample contg 
ca 0.05 g piperonyl butoxide into 100 mL vol. 
flask, add 5 mL internal std soln by pipet, and dil. to vol. with acetone. (2) Aerosol formulations.— 
Caution: Open aerosol behind safety shield and in hood. Weigh aerosol can to nearest 0.1 g (G). Puncture as small a hole as possible in top of can with sharp punch and hammer to allow propellant to release very slowly. (Best results can be 
obtained by allowing punctured can to stand 
overnight.) After hiss of escaping propellant is no longer evident, cut open top of can with hand 
can opener. Leave ca 1 cm attached to can and bend top open. Carefully warm can in beaker 
of warm tap H2 O several minutes to ensure complete removal of propellant. Transfer 
aerosol nonvolatiles to vol. flask with aid of acetone. Rinse can thoroly, adding rinses to vol. 
flask. If aerosol is 8  oz, use 2 L (l7) vol. flask. This vol. is necessary to ensure complete miscibility of oil phase of aerosol contents. Dil. to vol. with acetone and mix thoroly. Dry empty can and weigh (T).  Transfer aliquot (A) (must be 
<90 mL), equiv. to 50 mg piperonyl butoxide, to 100 mL vol. flask, add 5 mL internal std soln by pipet, and dil. to vol. with acetone.

Wt sample = (G — T) X (A / V)
6.C25 Gas C h ro m a to g ra p h y

Inject 2-3 pL  aliquots of std soln until internal std ratios vary < 2 % for successive injections. 
Det. baseline by drawing straight line to min. on either side of peak of interest. For pyrethrins, use combined ht of cinerin I and pyrethrin I peaks for internal std ratio. Repeat injection procedure with sample soln, followed by injec

tion of std soln. If std peak ratios differ > ±2.0%, repeat series of injections. Injection vol. should 
not vary > ±10%. Calc, peak ht ratios (sample 
peak ht/internal std peak ht) of std injections before and after sample injections and average std ratio preceding and following sample injec
tions. Calc. av. peak ht ratios for sample injections. After elution of piperonyl butoxide, allow 
ca 7 min for elution of extraneous peaks.
% Piperonyl butoxide or pyrethrins

= (Ws X PX R x)/(WxXRs)
where Ws = g std in final diln; Wx = g sample in final diln; P = % purity of std; Rs = ratio of std; 
and R x = ratio of sample.

7. ANIMAL FEED
(1) The official final action method for crude fat or ether extract, 7.055-7.060, was editorially 

revised to delete the word "entirely" in its two occurrences in the applicability statement. The 
modified applicability statement reads as fol
lows:"Use method 7.056 or 7.057 for mixed feeds other than (2 ) baked and/or expanded, (2 ) dried milk products, or (3) contg urea."

(2) The official final action AOCS-AOAC method for crude fiber, 7.061-7.065, was revised 
official first action to substitute the use of ceramic fiber for asbestos fiber, /. Assoc. Off.  Anal. Chcm. 
65, 265 (1982). The use of asbestos fiber in method 7.061-7.065 was repealed official first 
action. The following changes are required:Revise 7.062(c) to read:

(c) Prepared ceramic fiber. — Place 60 g ceramic fiber (Cat. No. 1740M, Lab Safety Supply Co., PO Box 1368, Janesville, WI 53545) in blender, add 800 mL H2 0, and blend 1 min at low speed.Det. blank by treating ca 2 g (dry wt) of prepd ceramic fiber with acid and alkali as in detn. Correct crude fiber results for any blank, which should be negligible (ca 2  mg).
Revise 7.065 as follows:In line 3, replace "Add ca 1 g prepd asbestos 

. . ." with "Add ca 1.5-2.0 g dry wt of prepd ceramic fiber . . ."
In 7.065(a), (b), and (c) change "asbestos" to read "ceramic fiber" at each occurrence.
8 . BAKING POWDERS AND BAKING CHEMICALS
No additions, deletions, or changes.
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9. BEVERAGES: DISTILLED LIQUORS
(1) The fo llow ing spectrophotom etric m ethod  

for the determ ination  o f color in ten sity  of 
w h isky, /. Assoc. O ff. A n d . Chcm. 64, 541 (1981); 
65, 224 (1982), was adopted official first action:

Color
Official First Action

9.C01 D e f i n i t i o n
W hisky color units are defin ed  as 1000 X A at 

525 nm  of turbidity-free sam ple m easured by 
spectrophtr or colorim eter w ith  band w idth  of 
< 10  mm, usin g  1 cm cell and H zO as ref.
9.C02 C a l i b r a t i o n  o f  S p e c t r o p h o t o m e t e r

a n d  P r o c e d u r e
Check acccuracy of w a velen gth  scale o f spec

trophtr or colorim eter w ith  d idym ium  or H 02O 3 
glass filter or H g lamp. U se manufacturer's 
operating procedure to calibrate and operate 
instrum ent. Place turbidity-free sam ple in 1 cm 
cell and det. A at 525 nm against H 20  as ref. 
Color in ten sity  units = 1000 X A .

(2) The fo llow in g  m ethod for the determ ina
tion o f a lcohol content o f beverages by oscillat
in g  U -tube d en sity  m eter, /. Assoc. O ff. Anal. 
Chan. 62,653 (1979); 64,550 (1981); 65,218 (1982), 
was adopted official first action:

Alcohol by Density Meter 
Official First Action

9.C03 P r i n c i p l e
M eter dets sp. gr. at 20° by m easuring change  

in frequency o f oscillating U -tube filled  w ith  
sam ple compared w ith  frequencies of oscillation  
w h en  filled  w ith  2 stds. Sp. gr. is converted to 
% alcohol at 15.56°.
9.C04 A p p a r a t u s  a n d  R e a g e n t s

(a) D en sity  m eter .— M ettler/Paar DM A 55D, 
w ith  adapter No. 5771 w hich permits continuous 
flow  o f sam ple thru U-tube (M ettler Instrum ent 
Corp., H igh tstow n , NJ 08520).

(b) W ater hath .— Const tem p., controlled  at
20.00 ±  0.01°.

(c) Syringe. — 10 mL, w ith  Luer fitting, N o. 15 
need le.

(d) W a ter .— D ouble-d istd  or treated by ion  
exchange resin and filtered , fresh ly boiled  (ion  
exchange cartridge, research m odel, sold  by Il
lin o is  Water Treatm ent Co., 840 Cedar St, Rock

ford, IL 61105; G elm an Capsule Filter, Cat. No. 
12106, 0.2 p m ,  G elm an Sciences, Inc., 600 S 
W agner Rd, Ann Arbor, MI 48105).

(e) Barometer.
(f) Therm om eter. — 18.9 to 25.1°, 0.01° scale 

d iv ision s (N o. 116-C, H & B Instrum ent Co., 
Am erican and Bristol St, P h iladelphia, PA 
19140).
9.C05 S t a n d a r d i z a t i o n  o f  D e n s i t y  M e t e r

Rinse U -tube w ith  stream of acetone, and  
com pletely dry w ith  air stream. Set sw itches on  
d en sity  m eter in  the fo llo w in g  positions: 
pow er-on, display-T, sam pling rate-either 2 or 3. 
W ith clean, dry U -tube at 20 ±  0.01°, note and 
record T  for air.

Turn on light and open shutter to v iew  U-tube. 
Fill U -tube w ith  freshly b oiled  doub le-d istd  (or 
ion  exchange-treated) H 20  by d ip p in g  plastic 
tube connected  to in let (low er) end o f U -tube 
in to H 20  std and slow ly  p u llin g  p lu n ger on  sy 
ringe, equ ipped w ith  N o. 15 n eed le, connected  
by plastic tubing to outlet (upper) o f U-tube. 
V iew  U-tube to ensure that it is fu ll o f H 20  and 
contains no bubbles. Leave en d  o f filler  tube 
subm erged in H 20  std and syringe connected  
w h ile  taking reading. Turn off v ie w in g  ligh t 
and close shutter. T valu e o f H 20  on  d igital 
disp lay w ill contin ue to change until sam ple  
temp, reaches equilibrium  w ith const temp, bath 
(ca 2 -3  m in). Record T  for H 20 .

Calc. app. consts A and B as follow s:
A = [T2(H zO) -  T2(air)]/[sp. gr.(H 20 )

-  sp. gr.(air)]
B = T2(H 20 )  -  [A X sp. gr.(H 20 ) ]

Sp. gr. of air =  0.00119 at 20° and 746-752 torr, 
and 0.00120 at 20° and 753-758 torr. Sp. gr. of 
H 20  = 1.00000 regardless o f barom etric pres
sure.

Enter ealed values o f consts A and B into app. 
m em ory by rotating appropriate dials. Reset 
display switch to p  (sp. gr.), and check reading for 
sp. gr. o f H 20 .  Then drain U -tube, dry, and  
check sp.gr. of air. N um erical d isp lays shou ld  
be 1.00000 for H 20 ,  and 0.00119 or 0.00120 for air, 
d ep en d in g  on barom etric pressure. If d isplay  
values differ > 1  in fifth  decim al place from  cor
rect sp. gr. values, recheck temp, of H zO bath and 
T  for air and H 20 .
9.C06 S p e c i f i c  G r a v i t y  M e a s u r e m e n t

o f  S a m p l e s
Turn on light and open shutter to v iew  U-tube. 

S low ly  fill U -tube w ith  sam ple by sam e m ethod
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used to fill w ith  H 20  std, b ein g careful not to 
introduce bubbles. Turn o ff v iew in g  ligh t and 
close shutter. Sp. gr. of sam ple on digital display 
w ill contin ue to change until sam ple temp, 
reaches equilibrium  w ith  const, tem p, bath (ca
2 -3  m in). Record sp. gr. o f sam ple, and draw  
another sam ple into U-tube. Replicate readings 
should  vary <  ±0.00001 sp. gr. unit. Refer to 
Table 52.003 to convert sp. gr. at 20° to percent 
alcohol at 15.56°.
9.C07 C h a n g i n g  S a m p l e s

Turn on light and open shutter to v iew  U-tube. 
Lift in let end  of plastic tubing from b elow  sur
face o f o ld  sam ple and slow ly  pull syringe  
plunger to em pty tubing and U-tube. D iscon
nect syringe from plastic tubing and discard sy
ringe contents. Reconnect syringe, subm erge  
tip o f tubing below  surface of n ew  sam ple, and 
slo w ly  draw 8-10  mL sam ple thru U -tube into  
syrin ge to elim inate air bubbles and to rinse  
system  w ith  new  sam ple. Turn o ff v iew in g  
light, close shutter, and take first reading of new  
sam ple after tem p, equilibrium .

After each 10 sam ples, or w h en  erratic digital 
displays are noted, rinse U-tube w ith acetone and 
dry w ith  air stream. Let em pty U-tube stabilize 
at 20  ± 0 .0 1 °.

10. BEVERAGES: MALT BEVERAGES 
AND BREWING MATERIALS

(1) The official first action ASBC-AOAC  
m ethod for the determ ination o f m oisture (loss 
on drying) in m alting barley, 1 0 .B01 , was 
adopted official final action.

(2) The fo llow in g  m ethod for the determ ina
tion o f N -n itrosod im eth ylam ine in beer after 
isolation  by C elite adsorption (screening m eth
od) or by distillation (confirmation method), Am. 
Soc. Brew. Chem. J. 38, 111 (1980); 39, 35, 99 (1981), 
w as adopted official first action as an ASBC- 
AOAC method:

N-Nitrosodimethylamine (NDMA) in Beer 

Gas-Liquid Chromatographic Method 

Official First Action 

Method I

ASBC-AOAC Method

10.C01 P r i n c i p l e
ND M A is isolated by either adsorption on  

C elite or distn and is detd by GLC w ith  either

electrolytic conductivity or therm al energy an
alyzer w ith  N -n itrosod ip ropylam ine (N D PA ) 
internal std.

10.C02 Safety Precautions
N itrosam ines are considered  poten t carcino

gens. Exercise extrem e care in h and ling nitro
sam ines or so ln s of n itrosam ines. A void  skin  
contact. U se m ech. p ipetting aids for all p i
pettin g  procedures. A ll sam ples contg n itro
sam ines shou ld  be properly labeled as "spiked  
w ith  nitrosam ines” or "not for consum ption," or 
w ith  other adequate w arning.

10.C03 General Precautions
Thoroly clean all glassw are used for nitrosa- 

m ine analyses w ith  Chrom erge, or equiv., and 
thoroly rinse w ith  H 20  and CH 2C12.

Som e nitrosam ines degrade w h en  exposed  to 
UV light. A void p rolonged  exposure to flu o 
rescent ligh ts unless lights are covered w ith  
yellow  translucent sh ields to filter out UV light. 
A lternatively, cover sam ple containers w ith  foil 
or other suitable material to provide protection  
from light.

Store stds and CH2C12 exts in freezer in amber 
bottles or fo il-covered  containers

10.C04 Reagents
(a) C elite 5 4 5 .— N ot acid-w ashed (Fisher Sci

en tific Co. N o. C-212). Fire contents of each 
bottle 16 h at 700° before use.

(b) D ichlorom ethane.—CH 2C12, distd in glass. 
(Burdick & Jackson Laboratories, Inc., or 
equiv.).

(c) Sodium su lfa te .— A nhyd., granular.
(d) Ethanol.—A nhyd. (National D istillers and 

Chem ical Corp., N ew  York, NY 10016, or 
equiv.).

(e) N D M A  std  soln. — 100 g g  N D M A /m L  al
cohol (Therm o Electron Corp., 115 Second A ve, 
W altham, MA 02154).

(f) Internal s td  soln. — 100 ng N D P A /m L  alco
hol. D il. 100 g g / m L  so ln  (Therm o Electron  
Corp.) and dil. aliquot w ith  EtOH to 100 n g /  
mL.

(g) Boiling ch ips.— Carborundum , sm all size, 
or equiv.; B oileezers (Fisher Scientific Co. No. 
B-365), or equiv.

(h) D ry  n itrogen .— U ltra-high purity.
(i) Aqueous eth an o l.—4% v /v ,  prepd w ith  

glass-d istd  H 20 .
(j) W a ter .—D istd in glass. H 20  processed  

thru deion izer may contain nitrosam ines.



CH ANGES IN METHODS: J. ASSOC. OFF. ANAL. CHEM . (VOL. 65, NO. 2, 1982) 4 5 9

10.C05 Apparatus
(a) D istilling f la sk s .— Round-bottom , 1 L w ith  

conn ectin g  adapter and Graham condenser set 
vertically.

(b) H ealing m a n tles.— For 1 L flasks, w ith  
variable transformers.

(c) F unnels.— Fritted glass, 60 mL.
(d) E vaporative con cen tra tor.— K uderna-Dan- 

ish, 250 mL capacity, 24/40  ¥  colum n connection, 
19/22 lower ¥  joint. Concentrator tube size 425, 
19/22  ¥  joint, 4 mL capacity, graduated, w ith  
19/22  ¥  stopper. Snyder distn colum n, 3 sec
tions, size 121 w ith 24 /4 0  ¥  joint (available from  
K ontes Glass Co., SGA Scientific, and others).

(e) Tam ping rod. — 19 mm  diam . disk.
(f) Glass w o o l.— Pyrex, or equiv.
(g) Chromatographic colum n.—Glass, 28 mm id 

X 400 mm lon g w ith  stopcock.
(h) Gas-liquid chromatographs.—Interfaced with  

therm al energy analyzer (TEA), or w ith  Hall 
electrolytic conductivity detector and nitrosa- 
m ine kit. The fo llow in g  exam ples o f co lum ns  
and conditions are suitable for nitrosamine sepn. 
Variations in co lum ns and conditions are ac
ceptable; N D M A  response for 0.5 ppb beer std 
sh ou ld  be >5% FSD w h en  recorder is used.

(/) Gas chrom atograph interfaced w ith  TEA 
analyzer (M odel 502, Therm o Electron Corp.): 6 
ft X 6 mm id glass colum n packed w ith  10% 
Carbowax 20M +  5% KOH on 100-120 m esh  
Anakrom  AB; colum n 145°; injection port 200°; 
H e carrier gas 35 m L /m in . TEA conditions: 
furnace 475°; vac. w ith  O, 1.0 torr; trap —120 to 
-1 3 0 ° .

(if) Tracor M odel 560 /700A  gas chrom ato
graph equipped w ith  electrolytic conductiv ity  
detector and n itrosam ine detector kit: 6 ft X 6 
mm id glass colum n packed w ith  15%- LAC-2R- 
446 on 80-100 m esh Chrom osorb W, acid- 
washed; colum n 140°; H e carrier gas 20 m L/m in; 
injection port 200°; H all in let 250°; Hall reactor 
700°; H flow  50 m L /m in; electrolyte, 50% v /v  
n-propanol; electrolyte flow  0.5 m L /m in .

10.C06 Calibration Samples
Prep, beer contg 0, 0.5, 1.0, 2.5, and 5.0 ppb 

( |ig /L ) added N D M A  as follow s:
Decarbonate tw o 12 oz bottles of beer, contg  

n eg lig ib le  N D M A  content, according to 10.001, 
w ith ou t paper filtration. This is base beer. 
Prep. N D M A  dil. stds from 100 p g / m L  std (e), 
using EtOH for d iln  as follow s:
D iln  A = dil. 1.0 mL of 100 q g /m L  to 10 mL

= 1 0 /ig /m L

D iln  B = d il. 5.0 mL of A to 100 mL
= 500 n g /m L

D iln  C = dil. 5.0 mL of B to 10 mL
= 250 n g /m L

D iln  D = dil. 2.0 mL of B to 10 mL
= 100 n g /m L

D iln  E = dil. 1.0 mL of B to 10 mL
= 50 n g /m L

Add 1 mL of the fo llo w in g  to sep. 100 mL vol. 
flasks: EtOH, diln  E, d iln  D, d iln  C, and d iln  B; 
dil. each to vol. w ith  previously decarbonated  
base beer. These sam ples contain 0, 0.5, 1.0, 2.5, 
and 5.0 ppb ( p g /L )  of added N D M A , resp.
10.C07 C e l i t e  S e p a r a t i o n

Carry each calibration sam ple thru entire  
procedure.

W eigh 25 ±  0.1 g decarbonated beer (10.001, 
w ithou t paper filtration) into fared 600 mL beak
er. Add 1.0 mL internal std soln and 25 g Celite. 
Stir mixt. until uniform  (ca 30 s). Mixt. w ill not 
pour but w ill appear ligh t and fluffy . Place 
sm all glass w ool p lug in bottom  of chrom atgc 
colum n and cover w ith  20 g N a2S 0 4. Place 
tam ping rod and pow der funnel in colum n w ith  
end o f tam ping rod ex ten d in g  into colum n thru 
fu n n el. Transfer C elite mixt. to colum n thru 
fu n n el and tamp, a little at a tim e, to depth  of
8 -10  cm. Place K-D evaporator w ith  4 mL con 
centrator tube under colum n. Add 75 mL 
CH 2CI2 to beaker, sw irl w ith  spatula, and pour 
thru fu n n el before rem oving tam ping rod. 
Adjust stopcock so CH2CI2 flow s at 1-2 m L /m in  
in to evaporator. Let colum n run dry (ca 35 mL 
CH2CI2 w ill be recovered). Add 3 sm all boiling  
chips, fit K-D app. w ith  distg colum n, and cone, 
to ca 4 mL in 60° H zO bath. Let Snyder colum n  
drain, rem ove, and further cone. solv. to 1.0 mL 
under gen tle  stream of N  at room tem p, (this 
final concn should take ca 30 min). Inject aliquot 
into gas chrom atograph, using either GLC/TEA  
or GLC/HECD conditions.

Prep, reagent blank by substitu ting 4% v /v  
EtOH in H 20  for beer, and carry thru analysis. If 
reagent blank sh ow s peak for ND M A , check  
CH2CI2 by concg 95 mL to 1 mL and chrom ato
graphing. If CH 2CI2 does not sh ow  N D M A  
peak, check other reagents. Do not use reagents 
sh ow in g  background nitrosam ines.
10.C08 D i s t i l l a t i o n  S e p a r a t i o n

Carry each calibration sam ple thru entire  
procedure.
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Decarbonate ca 55 mL beer by 10.001, w ithout 
paper filtration. Transfer 50.0 mL beer to 1 L r-b 
distn flask contg 8 g Ba(OH )2 and Boileezers. 
Add 1.0 mL internal std soln . D istill slow ly  
(variable transform er settin g 60%), co llectin g  ca 
48 mL in ice-cooled  250 mL separator. Add 0.4 
g N a2CC>3. Ext 4 tim es w ith  20 mL portions of 
CH 2C12, shaking each for 1 m in. Pool exts in  
second 250 mL separator. Pass ext thru 30 g 
N a2SC>4 (held  in 60 mL fritted glass funnel 
prew etted w ith  CH 2C12) into 250 mL K-D evap
orator w ith  4 mL concentrator tube attached. 
Wash N a2S 0 4 w ith  15 mL CH 2C12 and add wash  
to evaporator flask. Add on e B oileezer and 
Snyder column and carefully cone, to 4 mL in 60° 
H 20  bath. Rem ove Snyder colum n and further 
cone, to 1.0 mL under gen tle  stream of N at room  
tem p, (this final concn sh ou ld  take ca 30 min). 
Inject aliquot into gas chrom atograph, using e i
ther GLC/TEA or GLC/HECD conditions.

Prep, reagent blank as in 10.C07.

10.C09 C a lc u la tio n s
M easure peak ht (or area) of ND M A  and 

N D PA  (internal std) peaks on chrom atogram s 
and det. ratio:

_  peak ht (or area) N D M A  
peak ht (or area) N D PA

Subtract R for 0 ppb calibration sam ple from  
R values obtained for other calibration sam ples. 
Prep, std curve by plotting ppb added ND M A vs 
R values for each ND M A calibration lev el (after 
subtraction of R for 0 ppb).

Calc, slope and intercept o f regression line, 
using m ethod of least squares w here X = NDM A  
(p g /L ) and Y  =  R value.

Calcn of unknowns: Measure peak ht (or area) 
for NDM A and ND PA peaks and calc. R as above. 
Det. p g / L  in beer by calcn using regression  
equation and so lv in g  for X  as follow s:

R — interceptMg/L = ------- ----------—slope
Report results to one decim al place. 3

(3) The fo llo w in g  gas-liq u id  chrom ato
graphic-therm al energy analyzer m ethod for the 
d eterm in ation  o f N -n itro so d im eth y la m in e  
(ND M A ) in beer was adopted official first ac
tion:

jV-Nitrosodimethylamine (NDMA) in Beer 

Gas-Liquid Chromatographic Method 

Official First Action 

Method II

10 CIO Principle
Sample is treated w ith sulfam ic acid and HC1, 

and N -n itrosod ip ropylam ine (N D PA ) is added  
as internal std. Soln is made alkaline, and 
N D M A  is sepd by distn  and detd by GLC w ith  
therm al energy analyzer (TEA) detector.

Caution: N -N itrosam ines are poten t carcino
gens; take adequate precaution to avoid exposure. 
Carry out all steps, w h erever possib le, in w e ll 
ventilated fume hood and wear protective gloves 
w h ile  hand ling nitrosam ine stds. U se m ech. 
pipetting aids for m easuring all solns. U se sep. 
pipetting d evice for m easuring stds and mark it 
appropriately; do not use it for p ipetting other  
reagents. Because these com pds are h ig h ly  
photolabile, all work should be carried out under 
subdued light. Destroy all nitrosam ine stds by 
boilin g  w ith  HC1, KI, and sulfam ic acid before  
disposal.
1 0 .0 1  Reagents

la) Dichloromctlmne.—Distd in glass. Test each 
bottle before use: Cone. 200 mL to 1 mL as d e
scribed under Concentration  and then analyze 10 
p L  aliquot by GLC-TEA. Test must sh ow  ab
sence of NDM A.

(b) Sodium sulfate.—A nhyd. (granular). Test 
each bottle as follow s: D issolve 40 g in 50 mL 
H 20 ,  add 2 mL 10N KOH, ext w ith  tw o 50 mL 
portions o f CH 2C12, dry ext over anhyd. N a2S 0 4 
as described later, cone, to 1 mL, and analyze 10 
/xL aliquot by GLC-TEA. Ext must be free of 
ND M A .

(c) Distilled or deionized w ater.—Test as follows: 
Take 50 mL H 20 ,  add 2 mL 10N KOH, ext w ith  
tw o 50 mL portions o f CH2C12, and test for 
ND M A contamination as under (b). If test under
(b) is neg. (w hich  inclu des 50 mL H 20 ) ,  there is 
no need  to test H 20  sep.

(d) Boiling aids.—Boileezers® (Fisher Scientific 
Co , Catalog N o. B-365), or equiv.

(e) Sulfamic acid. — 10% in H 20 ;  store at 4°.
(f) KO H . — 10N and 3N ;store in p olyeth ylen e  

bottles.
(g) N D M A .-  (1) Stock soln , 10 m g /m L .—A c

curately w e ig h  (±0.0001 g) ca 100 m g in  10 mL 
vol. flask (w ith  p o ly eth y len e stopper), dil. to 
mark w ith  CH 2C12, and mix w ell. Store at —20°, 
and warm to room tem p, in the dark before use.
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Prep, fresh stock soln  once a year. (2) D ilute  
solus. —  By serial d iln s (using >1 mL pipets) (1, 
above), prep, the fo llow in g  ND M A so ln s in 
CH 2C12: 500, 200, 100, 40, 20, 10, and 5 n g / mL. 
Store at —20° and warm to room tem p, in dark 
before use Prep, fresh dil. stds once a m onth.

(h) N-Nitrosodi-n-propylamine (N D P A ) stds.
—As described above, w e igh  and prep, soln  
contg 250 ng N D P A /m L  anhyd. EtOH. Note: 
D ild  stds available from com. firms are accept
able. A lw ays use appropriate solvs (CH2C12 for 
N D M A  and anhyd. EtOH for ND PA ) for d ilns.
10.02 A p p a r a t u s

(a) Graham con den ser.— N o substitutes, w ith  
2% 0 joints, jacket len gth  200 mm (K ontes N o. 
K-439000)

(b) K u dern a-D anish  (K D ) evapora tive  concen
tra to r .— 250 mL capacity, w ith  24/40 co lum n con 
nection  and 19/22 low er joint, com p lete w ith  
springs (K ontes N o. K-570000).

(c) K D concentrator tube.—4 mL capacity, with  
19/22 joint, and 0.1 mL su b d iv ision s from 0 to 2.0 
mL (K ontes N o. K-570050). Check accuracy of 
graduations. Use with pennyhead stoppers ( I9/22 
joint).

(d) S n yder co lu m n .— 3 section , 150 mm, w ith  
24/ jo joints (K ontes N o. K-503000).

(e) M icro S n yder co lu m n .—3 cham bers, w ith  
19/22 joint (K ontes No. 569001:3-19).

(f) GLC colu m ns.— 6 ft X ’/8 in. (od) stainless  
steel colum n packed w ith  20% Carbowax 20M  
and 2% NaO H  on 80-100 m esh acid-w ashed  
Chromosorb P. Colum n must be able to handle 
10 pL sam ple ext and must g ive  good resolution  
of N D M A  peak from both solv. (in beer ext) and 
N D PA  peaks. Injector and colum n tem ps, 220° 
and 170°, resp. Carrier gas (Ar) flow , 25-30  
m L /m in .

(g) G L C -th crm al en ergy  a n a ly ze r .—Therm o  
Electron Corp., Waltham, MA, connected to 1 mV 
recorder. Operate according to instrum ent 
m anual and w ith  —110° to —130° slush  bath. 
Adjust instrum ental parameters, such as vac. 
chamber pressure, O flow , calibration knob, etc., 
to obtain proper sen sitiv ity . Set recorder chart 
speed  at ca 0.5 cm /m in .

N ote: Thoroly clean all glassw are before use. 
After norm al clean ing and w ash in g , wash w ith  
chrom ic acid. If contam ination still exists, rinse 
all glassw are w ith  CH 2C12 before use. Let 
charred residue in distn flask soak w ith dil. alkali 
and then w ash in norm al m anner.
10.03 S a m p l i n g  a n d  S t o r a g e

Store beer sam ple at 4° in  dark and analyze as

soon as possible. W hen o p en in g  bottle or can, 
transfer ca 120 mL aliquot into g-s erlenm eyer  
and store as above. A lternatively , recap bottle, 
using bottle capper, after taking aliquot. In the 
latter case, test 4% ale. ext of new  cap liner for 
N D M A  contam ination before use.

10.04 D i s t i l l a t i o n
Accurately w eigh  50 ±  0.1 g beer into 1 L distn 

flask and add 1.0 mL each o f 10% sulfam ic acid, 
N D PA  internal std (250 n g /m L ), and IN  HC1. 
Mix contents by gen tle  sw irling and let stand in 
dark 10 m in. Then add 10.0 mL 3N  KOH and 2 
sm all B oileezers, and mix. Set up distn app. so 
that co n n ectin g  adapter s lop es dow nw ard  
toward vertical Graham condenser. Loosely  
wrap glass w ool around distn  flask and con 
necting adapter. Set up 100 mL graduate under 
condenser to collect distillate. C ooling H zO for 
condenser should  be < 2 0 °.

D uring initial 10 m in of distn , adjust rheostat 
(usually at 50) so that mixt. b o ils sm oothly  
w ithout too much frothing or bum ping. Watch 
constantly for excessive foam ing and, if n eces
sary, turn off heat for 1-2  m in. After 10 m in, 
increase rheostat setting to 60 or 65 and continue  
distn  (watch for foam ing) until m ost o f so ln  is 
distd. Stop distn  w h en  ca 55 mL d istillate is 
collected. Do not heat d istg  flask  to com plete d ry 
ness; this may give erroneous results. Total distn 
tim e shou ld  be <1 h. If any portion o f sam ple 
foams over during distn, discard experim ent and 
start over w ith fresh aliquot.

10.05 E x t r a c t i o n  a n d  C l e a n u p
D isconnect adapter after distn; do not rinse 

adapter. Add 2.0 mL ION KOH to d istillate in 
graduate and transfer to 250 mL separator. Use  
sam e cy lin d er for all subsequen t m easuring of 
C H 2C12. Rinse condenser w ith  50 mL CH 2C12, 
and collect rinsing directly into separator contg  
distillate and KOH. Ext d istillate w ith  C H 2C12 
by shaking v igorously  2 m in and drain off 
CH2C12 layer into second separator. Ext aq. layer 
w ith  2 addnl 50 mL portions o f CH 2C12 and 
com bine all C H 2C12 exts in second separator. 
Discard aq. layer.

Place 40 g anhyd. N a2S 0 4 in coarse sintered- 
glass buchner, w ash w ith  ca 20 mL CH 2C12, and 
discard w ash ing . A ssem ble 250 mL K -D  evap 
orative concentrator w ith 4 mL concentrator tube 
at bottom . W hile con n ectin g  bottom  tube, w et 
joint w ith  C H 2C12 and attach springs. Dry 
com b ined  CH 2C12 ext by p assing through  
N a2S 0 4 bed on buchner and co llectin g  ext d i
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rectly in K -D  concentrator. Wash N a2SC>4 bed  
w ith  further 20 mL CH 2CI2 and collect w ash ing  
in K -D concentrator.
10.06 C o n c e n t r a t i o n

Add 1 tiny p iece (1 -2  mm) of B oileezer to 
contents o f K -D  flask, attach 3-section Snyder  
colum n, and cone, ext by heating flask in H 20  
bath (50-60°). Initially m aintain outside H 20  
lev el close to level of CH 2Q 2 in sid e flask and  
continue heating until coned ext is ca 4 mL (ca 40 
min). (If excessive b oiling occurs during concn, 
control it either by raising flask s ligh tly  out of 
H 20  bath or by decreasing tem p, of bath.) Fi
nally  raise flask above H 20  and let condensed  
CH 2C12 in Snyder colum n drain into flask. Add  
ca 1 mL C H 2C12 to top o f Snyder colum n and let 
it drain into flask. Disconnect concentrator tube 
from flask.

Add another tiny piece of Boileezer to contents  
and attach micro Snyder colum n and springs. 
Cone, ext to ca 0.8 mL by heating concentrator  
tube in 50-60° H 20  bath. Lift out or im m erse 
tube in H 20  to control boiling rate but do not lift 
tube com p letely  out of H 20  bath; this w ill stop  
action of Boileezer. A void  overheating and exces
sive accum ulation of CH2C/ 2 in column chambers. 
Stop concn w hen CH2C12 level reaches ca 0.8 mL; 
do not cone, to less than 0.8 mL. Carry out this 
final concn step slow ly , taking at least 30 m in. 
Raise tube (bottom  still touch ing H 20 ) ,  let liq. 
drain, and note vol. to see if it is ca 0.8 mL. If 
>0.8 mL, continue concn as above. Finally, rinse 
micro Snyder colum n w ith  a few  drops of 
CH 2C12, let rinsing drain to tube, d isconnect 
colum n, and dil. ext to 1.0 or 1.1 mL (not >1.1  
mL). (Do not use N stream for concentrating ext 
at any stage.)

Stopper tube, mix in vortex mixer, and store at 
4° in dark until analysis. Let warm to room  
tem p, and note vol. before ana lyzin g  ext.
10.07 R e a g e n t  B l a n k

To ensure absence of contam ination, carry out 
reagent blank taken thru all steps as m entioned  
above, except use 50 mL 4% alcohol in H 20  in 
stead of 50 g beer. Inject 10 g L  ext for GLC-TEA 
analysis as described below .
10.08 D e t e r m i n a t i o n  o f  S t a n d a r d  C u r v e

Set attenuation (usually 4) o f TEA detector so 
that injection of 30 pg NDM A gives definite peak 
w ith  acceptable background. U sing this atten
uation, analyze 6 g L  aliquots, in duplicate, of 
ND M A  stds 5 ,10 , 20, and 40 n g/m L . Before in 
jection, draw out syringe p lunger sligh tly  and

note exact vol. of ext to be injected (there must be 
a sm all air gap betw een sam ple and rinsing solv. 
already inside needle). D uring injection , make 
sure no sam ple is lost thru back of p lunger due  
to back pressure. After injection, hold need le in 
septum  5 s before w ithdraw ing.

Next, choose a higher attenuation setting that 
g iv es on-scale peak for 6 g L  o f N D M A  std 500 
n g/m L . U sing this setting, analyze 6 g L  a li
quots, in duplicate, o f N D M A  stds 500, 200 ,100, 
and 40 ng/m L .

Accurately measure peak hts (±0.1 cm) and 
det. av. peak hts of 2 injections at each concn. If 
exactly 6 g L  is not injected, make appropriate 
corrections and convert all peak hts equiv. to 6.0 
g L  injections. Draw 2 std curves, on e for each  
attenuation setting, peak hts vs pg injected. Det. 
std curve w eek ly .
10.09 A n a l y s i s  o f  B e e r  E x t r a c t

A s  above, inject 6 g L  aliquots o f beer ext, in 
duplicate, using low est attenuation settin g sen 
sitive to 30 pg ND M A . M easure and det. av. 
peak ht corresponding to 6.0  g L  injection. 
Compare this av. peak ht w ith  std curve and det. 
w h ich  std N D M A  soln , w h en  injected under 
sam e attenuation settin g, produces closest peak, 
ht. C hoose that N D M A  std so ln , inject 6 g L  a li
quots, in duplicate, and det. av. peak ht.

If sam ple ext on  first injection produces off- 
scale peak, choose a h igh er attenuation settin g  
(16 or 32) and carry out analysis, in duplicate, as 
above. A lso analyze corresponding std N D M A  
soln  at sam e attenuation. For sam ples g iv in g  
off-scale peaks at attenuation 32, dil. exts w ith  
CH2C12 to 5.0 mL in a vol. flask and re-analyze. 
For accurate results, an a lyze beer ext and corre
sponding std  under same attenuation  setting and all 
w ith in  60 min.

If, on the other hand, ext g ives neg. result for 
ND M A  or peak is too sm all to measure, inject 10 
g L  aliquots, in duplicate (use 25 g L  syringe). 
Sim ilarly, inject duplicate 10 g L  aliquots of 
ND M A std 5 n g /m L  for quantitation. To 
achieve 0.1 ppb detection limit, 10 g L  aliquots of 
beer ext m ust be analyzed under attenuation  
settin g that g ives detectable peak for 30 pg 
NDM A.

N ote: If using 25 g L  syringe, w h ich  usually  
has thick need le, watch for septum  dam age and  
check for leaks. To be on safe side, use a new  
septum  daily.
10.C20 C a l c u l a t i o n

Calc, concn of NDM A in beer, using follow ing  
formula:
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U ncorrected ppb N D M A  in beer = (h \p v 2)l
( l i t f i ' i )
w here h\ =  av. ND M A peak ht (cm) of beer; h2 =  
av. peak h eig h t (cm) o f corresponding N D M A  
std; p =  pg N D M A  that produced h 2 peak ht;
= p.L beer ext injected; v 2 = final voi. (mL) of beer 
ext; g =  g beer taken for analysis.

Correction for % recovery of N D P A .—Accurately 
m easure peak ht o f N D PA  peak on each beer 
chrom atogram  and calc. av. peak ht o f 2 injec
tions. Make appropriate corrections if final voi. 
of beer ext is not exactly 1.0 mL or injection voi. 
is not exactly 6.0 p L . T hen (w ith in  60 m in) in 
ject, in duplicate, 6 p L  N D PA  std (250 ng/m L ) 
under sam e attenuation settin g. Calc av. peak 
ht and correct value if exactly 6.0 p L  is not in 
jected. Calc. % recovery of N D PA  for each 
sam ple. If recovery o f N D PA  is less than 80%, 
repeat analysis from b eginn ing. Finally, correct 
results as follow s:

Corrected ppb N D M A  in beer = (uncorrected  
ppb/%  recovery o f N D PA ) X 100.

(4) The fo llow in g  m ethod for the determ ina
tion of barley extract, Report of Subcommittee on  
M ethods o f Barley A nalysis (May 1, 1945) 
Am erican Society o f Brew ing C hem ists, 3340 
Pilot Knob Rd, St. Paul, M N , p. 31; Report of 
Subcom m ittee on M ethods o f Barley A nalysis 
(1946) Ain. Soc. Brew. Client. Proc., p. 92; /. Assoc. 
O ff. Anal. C h an . 64, 1138 (1981), w as adopted o f
ficial first action as an ASBC-AOAC m ethod:

Extract of Barley Malt 

Official First Action 

ASBC-AOAC Method

10.C21 P r i n c i p l e
G round barley malt is d igested  w ith  stdzd  

mixt. o f en zym es for stated period at specified  
tem p. Released ext is filtered , and sp. gr. is 
detd.
10.C22 R e a g e n t s

(a) M a lt d iastase .—Anal, grade (Sturge En
zym es, 75C Third A ve, N ew  York, NY 10017, or 
equiv.).

(b) a -A m yla se .—Anal, grade (Sturge Enzymes, 
or equiv.).
10.C23 A p p a r a t u s

See 10.106(c), (d), (f), (g), (i), (k).

10.C24 P r e p a r a t i o n  o f  S a m p l e
Grind sam ple to pass No. 20 s iev e  or s ieve  

having circular openings 1 mm ('/25 in.) diam. and 
mix thoroly.
10.C25 D e t e r m i n a t i o n

Weigh 50 ±  0.05 g ground barley into w eighed  
or fared mash beaker, 10.106(c). Add 2.5 ±  
0.0005 g malt diastase and 0.5 ±  0.0005 g « -a m y
lase. Mix w ell w ith  stirring rod. Add 200 mL 
H 2O in 3 portions as follow s: Mix meal and first 
portion o f H 2O to form uniform  slurry; use sec
ond portion to wash sides of beaker and use third 
portion to rinse stirring rod. Place mash beaker 
in 20° H 20  bath, 10.106(k), and let stand over
n igh t (15-16 h).

Place mash beaker in m ashing app., 10.106(d), 
m aintained at 70°. Start stirrer in mash beaker 
and stir contin u ou sly  60 m in at 70°. C ontinue  
as in 10.108(c), Cooling and filtration , and 10.108(d), 
Specific g ra v ity . Det. Plato valu e from  52.009.

Det. ext value o f en zym e prepd by carrying 
thru blank o f en zym es and H 20  on ly . Det. sp. 
gr. and Plato value as w ith  barley mash.
10.C26 C a l c u l a t i o n s

(a) Calc, ext correction for en zym e blank:
E = [Pr(900 -  2D )]/(100 -  Pc)

w h ere E =  ext correction; Pe =  Plato valu e of 
enzym e blank filtrate; D  =  g enzym e prepn used 
= 3 .0 g .

(b) Calc, ext in barley, as-is basis:
BE, as-is, % P(800 +  M -  2D) 

100 -  P
w here P = Plato value of barley mash filtrate; M 
= barley m oisture, % (detd as in 1 0 .B0 1 ).

(c) Calc, ext in barley, dry basis:
BE, dry basis, % =  BE(as-is, %) X 100/(100 — M )
Report barley ext to 0.1%.

11. BEVERAGES: WINES

N o additions, deletions, or changes.

12. BEVERAGES: NONALCOHOLIC 
AND CONCENTRATES

N o additions, d eletion s, or changes.

13. CACAO BEAN AND ITS PRODUCTS

N o additions, d eletion s, or changes.
14. CEREAL FOODS

(1) The official first action m ethod for the
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determ ination o f starch, 14.075-14.060, was d e
leted.

(2) The follow ing recom m endations of the Ad 
H oc N itrogen -to-P rotein  C on version  Factor 
Com m ittee, J. Assoc. O ff. A nal. Chem. 65, 333
(1982), w ere adopted official first action:

(a) A ll analyses shall report the percentage  
nitrogen in the sam ple.

(b) If the percentage of protein in reported, 
the n itrogen-to-protein  conversion  factor used 
shall be specified  in the report.

(c) As desired, the traditional and customary 
nitrogen-to-protein  conversion  factors may be 
used as listed in 14.063 (12th Ed.) or 14.068 (13th 
Ed.), m odified  ("Changes in M ethods," /. Assoc. 
O ff. A nal. Client. 64, 505 (1981)) to read as fo l
lows:

"See 2.057. Protein = n itrogen X 6.25 except 
for w heat and its products in w h ich  protein  
equals N X 5.7."

O ther traditional and custom ary factors are 
5.18 for almonds, 5.46 for peanuts and brazil nuts, 
5.30 for tree nuts and coconut, 6.38 for dairy 
products.

M odification o f 14.068 w as approved interim  
official first action in March 1980. C om m ittee 
D gave official first action approval at the O cto
ber 1980 m eeting, and the 6.25 factor approved  
in October appeared in "Changes in M ethods"  
in March 1981. It should be made clear that this 
"change" is actually a reversion to the factors as 
published in the 12th Edition of Official M ethods  
of A nalysis.

(3) The fo llow in g  liquid chrom atographic 
m ethod for the determ ination of fructose, g lu 
cose, sucrose, and m altose in presw eeten ed  ce
reals, f. Assoc. Off. Anal. Chem. 65 ,256  (1982), was 
adopted official first action:

Fructose, Glucose, Sucrose, and Maltose in 
Presweetened Cereal

Liquid Chromatographic Method 

Official First Action

14.C01 A p p a r a t u s
(a) Chrom atography equipm ent.—See 13.A01(a) 

thru (d), but change capacity factor in 13.A01(b) 
to 1.5; include autom atic injectors (Waters A sso
ciates, Inc., WISP 710B, or equiv.) and use specific

injection vol. in 10-50 p L  range in 13.A01(c).
(b) Filter cartridge.—  Sep-Pak C r (Waters A s

sociates, Inc.), or equiv.
(c) Guard column packin g.—O ptional. C ir 

Corasil, 100 X 2 (id) mm (Waters Associates, Inc.), 
or equ iv., as long as overall LC system  m eets 
colum n criteria of 13.A01(b).
14.C02 R e a g e n t s

(a) Sugar std  solus. —Dry individual sugar stds 
(fructose, glucose, sucrose, and maltose; available 
from Sigm a Chem ical Co.) 12 h at 60° under vac. 
D isso lve in H 20  or, optionally , a lc o h o l-H 20  (1 
+  1) to obtain concns o f 3 m g/m L  each for fruc
tose, g lucose, and m altose and 15 m g/m L  for 
sucrose. After LC injection, com pare peak re
sponse of sample and std, and adjust concns of std 
soln  proportionately to obtain std response  
w ith in  10% of sam ple responses.

(b) M obile ph ase .— CH3CN (LC grade) and  
H 20  (charcoal-filtered) (80 +  20). Filter thru 
W hatman G F/F 0.7 p m  glass fiber filter. O p
tionally , filter C H 3CN and H 20  separately thru 
0.45 p m  PTFE and ce llu lose ester m em branes, 
resp. Degas in ultrasonic bath before use. Vary 
CH 3C N -H 2O ratio and flow  rate if necessary to 
m eet colum n criteria.
14.C03 P r e p a r a t i o n  o f  S a m p l e

(a) Fat ex traction .— W eigh 2 .00-10.00 g fin ely  
ground cereal into > 10 0  mL centrf. bottle. If 
sam ple does not warrant fat extn, proceed to step
(b). Add 50 mL pet ether and centrf. ca 10 min 
at 2000 rpm. Aspirate and discard pet ether  
w ithou t s ip h on in g  off solid  material. Repeat 
extn. Evap. residual pet ether w ith gentle stream 
of N and break up solid  material w ith  glass 
rod.

(b) Sugar ex trac tion .—Add 100 mL a lco h o l-  
H 20  (1 +  1) and w eigh . Place in 8 0-85 ° H 20  
bath 25 m in and stir occasionally. Cool to room  
temp, and add alcohol to original wt. Centrf. 10 
min at ca 2000 rpm. If very cloudy, recentrf. 
portion o f ext 5 min at ca 3500 rpm and filter thru 
0.45-0 .7  p m  S w in n ey  syringe filter. If guard  
colum n is used, omit step (c) and save filtered ext 
for LC analysis.

(c) Cleanup. — Fill C ir Sep-Pak cartridge w ith  
m obile phase and force thru filter, leav in g  liq. 
above packing. Repeat w ith  sam ple ext tw ice, 
co llectin g  eluate from second pass for LC anal
ysis. Filter thru 0 .45-0.7 p m  S w in n ey  syringe  
filter if necessary.
14.C04 D e t e r m i n a t i o n

Inject sam ple soln (10-50 p L )  into colum n with
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flow  rate o f m obile phase at 1.5-2.5 m L /m in . 
Inject sam e vol. o f std so ln  that w ill g iv e  peak  
response ±10% of sam ple peak response. Two  
injections each of sam ple and std so ln  are re
quired for adequate precision.

M easure areas or peak hts o f each sugar peak  
in sam ple and std, but on ly  m easure peak ht for 
com p onents w h ich  are near detection  lim it and  
have adjacent in terfering peak.

% C om ponent =  (R /R ') X (C ' /W )  X V X 100
w here R and R' = area or peak ht of sam ple sugar 
and std sugar, resp.; V  = mL a lco h o l-H 20  added  
to sam ple =  100; IV = g sam ple; C  =  concn of 
sugar std in g /m L .

15. COFFEE AND TEA

N o additions, d ele tion s, or changes.
16. DAIRY PRODUCTS

(1) The fo llow in g  m icrobiological p en ic il
lin-affinity m ethod for the detection of penicillin  
in milk at >0.01 IU penicillin  G /m L was adopted 
official first action:

Penicillin in Milk

Affinity Quantitative Determination 

Official First Action

(Applicable to levels >0.01 IU penicillin  G/m L  
or /3-lactam equiv.).
16.C01 P r i n c i p l e

Assay is based on specific, irreversible affinity  
of /3-lactam antibiotics for certain enzym e sites  
on cell w all o f m icroorganism s. 14C-labeled  
p en ic illin  and Bacillus stearotherm ophilus  are 
added to m ilk sam ple. A ntib iotic in sam ple 
com petes w ith  14C -penicillin  for b in d in g  sites. 
Am t o f bound carbon-14 is counted  and com 
pared w ith  control to det. presence of /3-lactam 
antibiotic.
16.C02 R e a g e n t s
N ote: Stds and reagents are co n ven ien tly  m ea
sured into tubes, stoppered, and frozen at —2 0 ° 
if  held  >1 day. Keep reagents at <4° w h en  used. 
M ilk shou ld  be < 15° w h en  test starts.

(a) P enicillin-frcc m ilk .— R econstitute p en ic il
lin -free w h o le  m ilk pow der (Yankee M ilk, 
N ew in gton , CT) w ith  H 2O.

(b) PcnicUlin-frcc skim milk pm vder .— Test ac
cording to 16.131-16.136.

(c) 74-C Penicillin .—Contg 103 p C i/p m o le  
(Penicillin  Assays Inc., 33 Harrison Ave, Boston, 
MA 02111). Use 0.0027 pCi in each assay.

(d) B. stearothermophilus.—Use vegetative cells, 
ca 47 m g w et w t in each test.

(e) Penicillin G stds. (1) Zero std: U se p en i
cillin-free milk, (a). (2) 0.01 ILI/mL std: Add 1.00 
IU Na or K pen icillin  G USP ref. std to sm all amt 
of reconstituted skim  m ilk pow der in  125 mL 
bottle and freeze-dry. Add 100 mL p en icillin -  
free m ilk (a) and mix w ell:
16.C03 A p p a r a t u s

(a) Heater.—Const temp., dry w ell tube heater 
for 13 X 100 mm glass tubes (Constantemp, Roeco 
M anufacturing Co., Box 357, City, ST zip).

(b) Cold plate.—Accom m odates 13 X 100 mm 
tubes (P en icillin  Assays Inc., or equiv.).

(c) Radiation counter.— M odels 150 or 300 mm 
(P en icillin  Assays Inc., or equiv.).

(d) Pipcts.—Sem i-autom atic (Absoluter, Tri- 
C ontin ent Scientific, 12541 Loma Rica Dr, Graff 
V alley, CA 95945, or equiv.).
16.C04 P r o c e d u r e

Pipet 5 mL sam ple into 13 X 100 mm glass 
tube. Pipet in 200 pL 14C -penicillin  and mix. 
Pipet in 200 pL B. stearothermophilus susp ension  
and mix. Incubate 3 m in in 90° dry w e ll heater. 
Centrf. 4 m in at 1200 X g.

Decant m ilk and swab out fat ring, usin g  2 
cotton swabs. Rinse tube tw ice w ith  H 20  from  
wash bottle; do not disturb ppt at bottom of tube. 
Add ca 300 pL H 20  and resuspend ppt, using  
tube mixer.

Place A1 p lanchet on 400° hot plate. Pour 
susp en sion  into planchet, touch ing m outh of 
tube to planchet to rem ove last drop. Rinse tube 
tw ice w ith  300 pL H 20  and add w a sh in gs to 
planchet. Let planchet dry. Place dry planchet 
in p en icillin  analyzer and m easure radiation  
from 14C for 8 m in. Compare count w ith  pre- 
detd control point to det. w h ether sam ple is pos. 
or neg.
16.C05 C o n t r o l  P o i n t  D e t e r m i n a t i o n

A nalyze 10 zero  stds an d  average. If an y  zero 
std  falls ± 2 0 %- from  av., replace w ith  new  std an d  
det. n ew  av. C o n tro l p o in t = 0.80 X av. co un t. 
Test sam p les fall b e lo w  co n tro l p o in t if they  
co n ta in  /3-lactam an tib io tic  o r if th e re  is a test 
fa ilu re .

To iden tify  test failure, make second detn of 
pos. sam ples, zero std, and 0.01 lU /m L  std at 
sam e time. Zero std count shou ld  be greater 
than control point, and pos. sam ple should again 
be less than control point to confirm  pos. detn.
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(2) The fo llow in g  Bacillus stcarothcrm ophilus 
disc m ethod for the detection  of p en ic illin s  in 
m ilk at >0 .008  IU p en ic illin  G /m L  w as adopted  
official first action:

P e n ic i l l in s  in  M ilk
Bacillus stearothermophilus Q u a l i ta t iv e  D is c  

M e th o d  II
O f f ic ia l  F irst A c t io n

(A pplicable to lev els  >0 .008  IU p en ic illin  
G /m L )
1 6 .C 06  Culture Media

(a) A gar m edium  B .—See 4 2 .1 9 6 (b ).
(b) Agar medium P .—Dissolve 3.0 g beef ext, 5.0 

g pep tone, 1.7 g tryptone, 0.3 g soyton e, 5.25 g 
dextrose, 0.5 g NaCl, 0.25 g K 2 H P O 4 , 1.0 g poly- 
sorbate 80, 0.06 g brom cresol purple, and 15.0 g 
agar in H 2O and dil. to 1 L. Adjust if necessary  
so that after sterilization pH is 7.8 ±  0.2. (D ifco  
PM Indicator Agar has been found  satisfac
tory.)

(c) A gar m edium  M .—See 1 6 .131(b ).
(d) Broth m edium  D .— D isso lve 17.0 g pancre

atic d igest o f casein , 3.0 g papaic d igest o f soy
bean, 5.0 g NaCl, and 2.5 g K2H P 0 4 in H 2O and  
dil. to 1 L. Adjust if necessary so that after ster
ilization  pH is 7.3 ±  0.2. (BBL Trvpticase Soy  
Broth w ith ou t Dextrose has been found satis
factory.)
1 6 .C 07  Reagents and Apparatus

(a) Penicillin stock so ln .—See 16.132(a), (Difco  
PM P ositive Controls, P en icillin  G, and P en ic il
lin  Assays Inc. p en ic illin  stds have been  found  
satisfactory.)

(b )  P en ic illin a se  (b e ta - la c ta m a s e ). — See  
16 .132(b ). (Commercial Penase Discs (12.7 mm) 
have been found satisfactory.)

(c) Filter paper disc, blank.—Use S&S 740 E, 12.7 
mm discs or discs o f equiv. absorption perfor
m ance qualities and purity.

(d) Control d iscs.—Prep, fresh daily from pos. 
control m ilks contg 0.008 IU p en ic illin /m L .

(e)  Petri dishes (p la te s ) .—  See 4 2 .1 9 8 (b ).
1 6 .C 08  Stock Culture of Test Organisms

M aintain B. stcarothcrmophilus ATCC 10149 on  
agar m edium  M (c), transferring to fresh slant 
w eekly . Inoculate slant o f agar m edium  M w ith  
test organism  and incubate overn igh t at 55  ±  2 ° 
or 64 ±  2°. Inoculate three 300 mL erlenm eyers, 
each contg 150 mL broth m edium  D (d), w ith  1 
loop fu l o f test organism . Incubate at 55 ±  2° or 
64 ±  2° and periodically make spore stains to det.

extent of sporulation. W hen ca 80% sporulation  
has occurred (usually in 72 h), centrf. cell sus
pension  15 m in at 5000 rpm. Decant supernate, 
resuspend cells in saline solution, 42.197(r), and 
recentrf. Repeat saline w ash ing . R esuspend  
w ashed cells in 30 mL saline and store at 4°. 
Spore suspension w ill remain viable 6 -8  m onths. 
Check viability periodically by prepn of trial test 
plates. (Com. prepd spore susp en sion  has been  
found satisfactory.)
16.C09 P r e p a r a tio n  o f  P la te s

Inoculate aliquot of liqu ified  agar m edium  B
(a) or P (b), cooled  to 55° or 64° w ith  previously  
prepd spore suspensions. Adjust inoculum  level 
to provide clear, readable zo n es o f inh ib ition  
from pen icillin -p os. control discs (d) after 3 -4  h 
incubation at 55 ±  2° or 2 -3  h incubation at 64 ±  
2°. Pour 6  mL inoculated agar m edium  B or P 
into each plate, and let harden on flat, lev el sur
face. U se w ith in  5 days.

1 6 . 0 0  A s s a y
Screening.—W ith clean, dry forceps, touch  

paper disc to surface o f w e ll m ixed m ilk and let 
m ilk be absorbed by capillary action. Drain ex
cess m ilk by touch ing disc to in sid e surface of 
sam ple vessel. Im m ediately place disc on  agar 
surface, pressing gen tly  to ensure good contact. 
Identify each disc or section on w hich it is placed. 
Place control disc contg 0.008 IU p en ic illin /m L  
on plate. Invert plate and incubate at 55 ±  2° or 
64 ±  2° until w e ll defin ed  zon es of in h ib ition  
(17-20 m m ) are obtained w ith  the 0.008 IU /m L  
control. Exam ine plate for clear zo n e o f in h ib i
tion surrounding discs. Clear zo n e o f > 14  mm  
indicates presence o f inhib itory substances. 
Z ones of < 14  mm are read as neg . Confirm  
presence o f inhibitor.

Confirm ing.—Heat test sam ples to 82° > 2  min. 
Cool prom ptly to room tem p. W ith clean, dry 
forceps, touch paper disc to surface of w ell mixed  
milk and let milk be absorbed by capillary action. 
Also fill pen icillinase-im pregnated  disc or add 
0.05 mL penicillinase to 5 mL sample and fill disc. 
Drain excess m ilk by touch ing disc to inside  
surface of sam ple vessel. Im m ediately place 
each disc on agar surface, pressing gen tly  to en 
sure good contact. Place control disc contg 0.008 
IU /m L on plate. Invert plate and incubate at 55 
±  2 ° or 6 4 dt 2 ° until w e ll d efin ed  zo n es of in h i
bition  (17-20 mm) are obtained w ith  0.008 
IU /m L  control. Examine plate for clear zon e of 
in h ib ition  (> 14  m m ) surrounding disc, indicat
in g  presence of inhib itory substance.
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1 6 . 0 1  Interpretation
Assay o f test m ilk in screen ing and confirm a

tory test may produce fo llo w in g  results:
( 1) N o  zon e around disc contg untreated milk  

in screen ing test is neg . test for inh ib itory sub
stances.

(2) Zone around disc contg untreated milk but 
no zon e around disc contg pen icillinase-treated  
m ilk in confirm atory test is pos. test for /3-lactam 
residue.

(3) Clear zone of equal size around both discs 
in  confirm atory test indicates presence o f in 
hibitors other than /3-lactam residues.

(4) Clear zo n e around pen icillinase-treated  
milk substantially sm aller than around untreated 
m ilk disc in confirm atory test indicates presence 
of /3-lactam residues as w e ll as another inhib i- 
tor(s).

P en icillin -p os. control so ln  at 0.008 IU /m L  
should  produce clear, w e ll d efin ed  zo n es o f in 
h ibition (17-20 mm). If no zone o f in h ib ition  is 
produced by p en icillin -p os. control, test sen si
tiv ity  is not adequate and test shou ld  be re
peated. 3

(3) The fo llow in g  Bacillus stearotherm ophilus  
disc m ethod for the quantitative determ ination  
of p en ic illin  G residues in  m ilk at >0 .016  IU 
p en ic illin  G /m L  was adopted official first ac
tion:

P e n ic i l l in  R e s id u e s  in  M ilk
Q u a n t i ta t iv e  Bacillus stearothermophilus 

D is c  M e th o d
O f f ic ia l  F irst A c t io n

(A pplicable to levels >0 .016  IU p en icillin  
G /m L)
1 6 . 0 2  Apparatus and Reagents

(a) M icrolitcr p ipetto r.—90 p h ,  w ith disposable 
tips (Eppendorf M odel, Curtin M atheson Sci
entific, Inc., PO Box 1546, H ouston , TX 77001).

(b ) Vernier ca lipers.— Readable to 0.1 mm  
(Curtin M atheson Scientific, Inc.).

(c) P etri dishes. — Flat type (Falcon Series, 
Curtin M atheson Scientific, Inc.).

(d ) Filter d iscs.— N on-sterile , '/> in. diam., 
round 740E (Schleicher and Sch uell, Inc., 543 
W ashington St, Keene, N H  03431).

(e)  Penicillinase discs. — Round, V2 in. diam. 
(D ifco Laboratories).

(f) Incubator.—  Capable of m aintaining temp. 
64 ±  2°.

(g) A ssa y  m ed iu m .—A n tib io tic  M edium  4 
(D ifco Laboratories), 42 .1 9 6 (b ).

(h )  Spore suspension .—Stdzd B. stearo therm o
philus spore suspension , ATCC No. 10149 (Difco  
Laboratories).

( i)  Phosphate buffer. — D isso lve 8 g anhyd. 
KH 2PO4 and 2 g anhyd. K2H PO 4 in 1 L distd  or 
d eion ized  H 2O. Adjust to pH  6.0 if necessary.

(j) Std solii. — 1000 IU USP Na pen icillin  G Ref. 
Std /m L  phosphate buffer. This stock soln  may 
be frozen for later use. For assay, dil. first to 1.0 
IU /m L  in phosphate buffer and then prep. 0.016 
IU /m L  ref. std m ilk by d ilg  aliquot w ith  p revi
ou sly  tested p en icillin -free m ilk.

1 6 . 0 3  Preparation of Seeded Medium andCulture Plates
Prep, sterile A ntibiotic M edium  4 in flasks in 

100 mL lots. Add 1 mL am pule o f B. stearo ther
m ophilus spore susp en sion  to each 100 mL lot 
previou sly  tem pered to 65°. Preferably, seed  
fresh each day o f testing. Work o n ly  on  abso
lu tely  flat surface. U sin g  warm 10 mL pipet, 
transfer 6  mL seeded m edium  to center o f petri 
dish. Cover dish and swirl gently  to cover entire 
bottom  surface. Let m edium  so lid ify  at room  
temp.

1 6 . 0 4  Procedure
Let stock std and sam ples thaw (if frozen) at 

room temp. Prep. 0.016 IU /m L  ref. std milk, (j). 
Heat ref. std m ilk and sam ples to 82° for 2 m in. 
C ool in ice-H 20  bath.

U sing clean, drv forceps, place 6 filter discs 
even ly  spaced around periphery of culture plate, 
ca 1 cm from outer edge. Touch each disc gently  
to surface of m edium  w ith tips of forceps. Using  
sep. forceps, place pen icillinase disc in center of 
plate.

W ithin 45-60  s after disc is placed on  culture  
plate, add 90 p L  ref. std or sample. Alternate ref. 
std w ith  sam ples on each plate, adding sam ple to 
penicillinase disc. H old pipetter over center and
3 -5  mm above disc w h en  addin g sam ple. Eject 
sam ple in even  flow; avoid splash. Use 1 d is
posable tip for triplicate ref. stds and 1 for trip
licate sam ples. Prep, replicate plates: 3 plates 
(total of 9 replicate ref. stds and 9 replicate sam 
ples) provide satisfactory discrim ination on  
quantitative basis. .

Invert plates and place im m ediately in 64 ±  2° 
incubator. Incubate 2 h and 45 m in. R em ove  
plates in sets as prepd, and place on laboratory 
bench at room tem p, w h ile  reading.
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16.05 Measurement of Zone Diameter
U sing vernier calipers, m easure zone diam. of 

ref. std and sam ple to nearest 0.1 mm. Include 
both disc and zone of in h ib ition  in this m ea
surem ent. If present, measure any zon e found  
around pen icillin ase disc, record as “other in 
h ib itor/' and proceed no further w ith test. If no 
zone o f inhib ition  is found around penicillinase  
disc, and if zone diams of sam ple are larger than 
those of ref. std, proceed w ith  calcns.
16.06 Calculations

Det. validity of difference betw een ref. std and 
sam ple zon e diam. bv paired-/ analysis using  
paired differences that occur b etw een  each ref. 
std and clockwise adjacent unknow n. Each plate 
thereby y ie ld s 3 d ifferences for use in paired-/ 
analysis. Calc, /-value, / = \J  n X J /S j , w h ere n 
=  num ber of observations, d = m ean o f d iffer
ences, and Sj = std dev. of d ifferences =

S im plified  formula for calcg / for 9 replicates (3 
plates) is as follow s:

f 2 .828  X D i
\ Z 9 X D 2 - ( D i )2

w h ere D, =  sum of d ifferences o f 9 replicate  
detns; and D 2 =  sum of squares of d ifferences of 
9 replicate detns.

A /-value >1.860 indicates w ith  95% con fi
dence that sam ple contains >0 .016  IU p en i
c illin / mL.

(4) The fo llow in g  Bacillus stearotherm ophilus  
color-reaction qualitative m ethod for the d etec
tion of penicillins in milk at >0.007 IU penicillin  
G /m L  w ere adopted official first action:

B eta-L actam  in  F lu id  M ilk  P r o d u cts  
Q u a l ita t iv e  C o lo r  R e a c t io n  T e s ts  

O ff ic ia l  F irst A c t io n

1 6 . 0 7  Principle
Test is based on rapid grow th rate and acid 

production o f Bacillus stearothernw pliilus var. ca l
idolactls. Acid changes color o f bromcresol 
purple to y e llow  in absence of /3-lactam in h ib i
tors. In presence o f inhibitors, purple color re
mains. Applicable for detecting and confirm ing

lev els  o f /3-lactam residues >0.007 IU /m L  pro
cessed flu id  m ilk products and raw m ilk. Test 
may be perform ed by using am pule or m ultitest
kits.
1 6 . 0 8  R e a g e n t s  a n d  A p p a r a t u s

(a) D clvotest® -P -A m pule test k i t .— (GB Fer
m entation Industries, Inc., O ne N  Broadway, Des 
Plaines, IL 60016). Contg: 100 test am pules, 
seeded  w ith  B. stearothcrm ophllus var. calidolactls  
in plain solid  agar m edium  (store at 4 -15°); 100 
nutrient tablets contg tryptone (0.5 mg), glucose  
(5.0 m g), nonfat dry m ilk (2.0 m g), and brom 
cresol purple (0.025 mg) (store at 4 -1 5 °  until 
op en ed  and then  store at room temp.); plastic 
forceps to transfer nutrient tablets; and plastic  
syringe w ith  100  disposable tips for sam pling  
and d isp en sin g  0.1 mL portions of milk.

(b) D elvo tcst® -P -M u lti test k i t .— (GB Ferm en-
ta:ion Industries, Inc.). Contg: herm etically
sealed A1 bag contg 3 plates w ith  96 cups each of
B. stearothcrm opliilus var. calidolactls in solid  m e
dium  w ith  brom cresol purple indicator. Each 
plate can be divided into 6 blocks of 16 cups each. 
Sim ilar A1 bag contains 3 sim ilar plates w ith  1 
nutrient tablet per cup, and sealing tapes to cover 
all blocks ind iv id u ally . Store at 4 -1 5° until 
opened; then  store at room temp.

(c) Heaters. —Block heater and H 20  bath, both 
therm ostatically controlled  at 65 ±  2°. Check  
daily.

(d) Dispensing pipe!.—Disposable, as in am pule 
test, or m icropipettor (M icro/Pettor, Scientific  
M anufacturing Industries, 1399 64th St, Emery- 
v i.le , CA 94608).

(e) Phosphate buffer. — 1%, pH 6.0. D issolve 8.0 
g anhyd. KH 2PC>4 and 2.0 g anhvd. K2H P 0 4 in 
H 20  and dil. to 1 L w ith  H 20 .

(f) Penicillinase (beta-lactam ase).—Cone., store 
at 0 -4 .4 ° (D ifco, BBL, or P en icillin  Assays, Inc., 
material is satisfactory).

(g) Penicillin stock so ln .—Accurately w e ig h  ca 
30 mg USP K p en icillin  G ref. std and d isso lve in 
pH 6.0 buffer to g ive  know n concn of 100-1000  
IU/m L. Store at 0 -4 .4° not > 2  days. Stock soln  
may be dild in inhibitor-free milk to final desired 
concn, distributed in sm all quants in  tubes, 
sealed , and frozen < 6  m onths.

jh) Inhibitor-free milk.—Any fluid milk product 
(butterfat content 0.00-3.50%, total solids <13%) 
mey be used after being tested w ith this m ethod  
to verify it is inhibitor-free. Use for dilg stds and 
as neg. control.
1 6 . 0 9  C h e c k  R u n  P r o c e d u r e

Perform on each new  lot num ber of am pule or
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test kits and on  n ew  batches o f prepd reagents.
Prep. 10 mL vo ls  o f p en ic illin  stds in in h ib i

tor-free m ilk, contg concns 0.002, 0.004, 0.006, 
0.008, and 0.010 IU /m L , 10 mL H zO, and 10 mL 
inhib itor-free m ilk in  test tubes. Transfer 5 mL 
aliquot from each tube into a corresponding tube. 
Heat both sets o f tubes to 82° for 3 m in in  H 20  
bath. Remove; cool rapidly to room temp. Add 
0.2 mL p en icillin ase to 1 series o f tubes. Shake 
w ell; let stand 15 m in at room temp.

For am pule test, rem ove and identify 1 am pule 
for each test tube from test kit. Break off neck of 
am pule and place am pule in lid  o f am pule box, 
or other suitable rack. W ith clean, dry forceps, 
place 1 nutrient tablet in each ampule. For multi 
test, rem ove 1 plate from  each o f the 2  fo il bags. 
Score foil coverin g at cutline on end block of 
each plate and break off 1 block of agar cups and 
1 block o f cups contg nutrient tablets. O pen  
both blocks by carefully tearing back foil. Place 
block contg agar upside d ow n , exactly on  top of 
those w ith  nutrient tablets. H old ing both blocks 
together, invert them  and tablets w ill fall into  
each corresponding cup. Light tapping of tablet 
cup may be need ed  to get all o f tablets out. Ar
range test tubes o f controls according to cup lo 
cations in  the block. Attach dry sam pling pipet 
to plastic syringe. C om pletely depress plunger, 
place end  of pipet into tube, ca 1 cm below  top of 
sam ple level. A llo w  p lunger to return slow ly  
under pressure o f spring. Level o f sam ple  
should  reach w id e part o f pipet. If air bubble  
appears, slow ly  expel sam ple back into tube and  
let p lunger slo w ly  return again. Do not con 
tam inate syringe. If drop of m ilk clin gs to ou t
side of p ipet tip, gen tly  touch it o ff on  ed ge of 
tube. This vol. is ca 0.1 mL. Empty p ipet into  
appropriate am pule or cup. R em ove pipet tip 
and replace w ith  n ew  pipet for each sam ple, 
control, or std. If usin g  m icropipettor, w ip e  
outside w ith  tissue and rinse 3 tim es in sam ple  
before rem oving test aliquot. C ontinue this p i
petting procedure u n til all tubes have been  
sam pled.

For am pule test, place am pules into appropri
ate h oles in  heater block. Incubate at 65 ±  2° 
exactly 2V2 h. R em ove am pules im m ediately. 
Read pen icillinase-treated  am pule and its cor
responding untreated am pule side by side, 
look in g  through agar against w h ite  reflective  
background; com pare and record colors as y e l
low , purple, or yellow -p u rp le. D isregard in 
tense color surrounding nutrient tablet.

For multi test, carefully seal block of cups with  
strip o f adhesive tape enclosed  in kit. Very 
carefully float sealed block in 65° H 20  bath.

Incubate exactly 2 h and 45 m in at 65 ±  2°. Re
m ove block from H 20  bath, read, and record 
colors develop ed . Read from bottom  side of 
block. Compare and record colors as ye llow , 
purple, or yellow -purp le.

Follow ing colors are satisfactory in check run: 
y e llo w  for H 20 ,  inhibitor-free m ilk, and 0.002 
IU /m L  std; y e llo w  or ye llow -p u rp le for 0.004 
IU /m L  std; purple for 0.006, 0.008, and 0.010 
IU /m L  stds.

Note: O ccasionally kits o f a particular Lot No. 
may require a longer incubation tim e for color to 
fu lly  d evelop . If H 20  and inhib itor-free milk  
sam ples are not truly y e llo w  a n d /o r  0.006 and 
0.008 IU /m L  stds are not com p letely  purple at 
end o f 2V2 h incubation (2 h and 45 m in for multi 
test) continue incubating until proper colors are 
developed. Check color d evelopm ent at 10 min  
intervals and record optim um  incubation tim e 
required for each Lot N o.
16 .C 20  Screening Procedure

U se 1 neg. and 1 pos. control (0.008 or 0.010 
IU /m L ). Sam ples may be heat-treated, as in 
check run, if desired.

Prep, test am pules or blocks of cups as in check 
run and arrange sam ples in  sam e order as am 
pules or cups. Shake sam ples 25 tim es through  
arc o f 1 ft in 7 s. U sing n ew  pipet tip for each 
sam ple, control, and std, proceed w ith  sam pling  
and incubation as in check run. Rem ove am 
pules or blocks of cups and record colors.

A ll-y e llo w  sam ples are neg . and need not be 
confirm ed. Purple or ye llow -p u rp le sam ples  
must be confirm ed before reporting.
16.C 21 Confirmation Procedure

Heat-treat two 5 mL portions o f each sam ple 
to be confirm ed and the 0.002, 0.004, and 0.006 
IU /m L  stds. Do not treat neg. control or 0.008 
IU /m L  std. Add 0.2 mL p en icillin ase to 1 por
tion of each heat-treated sam ple and the 3 low  
concns of stds. Prep, am pules or blocks of cups, 
sam ple, and incubate as in  check run. Rem ove 
am pules or blocks and read treated and untreated 
sam ples side by side and record color results.
16 .C 22  Interpretation

A ll results are reported as pos. or neg. for 
/3-lactam residue.

Neg.: Solid  y e llo w  in screen ing test.
Neg.: H eated sam ple y e llo w , p en ic illin 

ase-treated sam ple ye llow .
Neg.: Heated sam ple purple, p en ic illin 

ase-treated sam ple purple.
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Neg.: H eated sam ple ye llow -p u rp le, p en i
cillinase-treated sam ple yellow -  
purple.

Pos.: H eated sam ple ye llow -p u rp le, p en i
cillinase-treated sam ple ye llow .

Pos.: H eated sam ple p u rp le,pen icillinase- 
treated sam ple ye llow .

Sam ples contg heat-stable natural inhibitor give  
true neg. test for /3-lactam residues. Sam ples 
contg heat-stable natural inhibitor plus penicillin  
may result in false neg. test for/3-lactam residues. 
Sam ple contg other inhib itory substances (e.g., 
tetracycline) w ill g ive true neg. test for /3-lactam 
residues. Sam ples o f chocolate-flavored prod
ucts are d ifficu lt to read in the m ulti test kit be
cause o f light-d istorting colors from adjacent 
cubes. They should  not be reported as pos. by 
that m ethod w ith ou t first confirm ing w ith  an
other m ethod.

17. EG G S A N D  EGG P R O D U C T S
N o additions, deletion s, or changes.

18. F ISH  A N D  O T H E R  M A R IN E
P R O D U C T S

(1) The official first action liquid chrom ato
graphic fluorom etric m ethod for the determ i
nation of in d ole in shrim p, 1 8 .B 0 1 -1 8 .B 0 5 , was 
adopted official final action.

(2) The official final action gas-liquid chro
m atographic m ethod for the determ ination of 
in d o le  in shrim p, 1 8 .0 7 5 -1 8 .0 7 8 , w as m odified  
to im prove m ethod perform ance for sam ples 
conta in ing in d ole in the range 5 -50  p g  in d o le /  
100 g shrim p. The fo llow in g  m ethod was 
adopted official first action to replace 1 8 .0 7 5 -  
18 .0 7 8  w hich  was repealed official first action:

I n d o le  in  S h r im p
G as C h r o m a to g r a p h ic  M e th o d  — O f f ic ia l  F irst 

A c tio n

18.C 01 Reagents
(a) Purified ¡enter. — Distd H 2O treated by 

M illi-Q  water purification system  (M illipore  
Corp., Bedford, MA 01730), or equiv.

(b ) S o lven ts .— Ether, anhyd. (contg 0.05‘/< a l
cohol), ethyl acetate, and hexane, distd from  
glass.

(c) Carbonate buffer. — pH ca 9.6; 0.2M  each 
NajCO-i and NaHCOr. D issolve 21.2 g N a2CC>3 
and 16.8 g N aH C O i in H 20  and dil. to 1 L.

(d) Silica g e l.— Dry 70-230 m esh silica gel 60 
(EM Laboratories, Elmsford, NY 10520) 2 h at 
125° in open vessel in layers < 2  cm deep. Add  
3.0 g H 2O per 25.0 g dried silica gel and place on  
wrist-action shaker > 4  h. Store in air-tight 
container.

(e) Indole std  solus. Stock sain I.— l.OOmg/mL. 
D isso lve 100.0 mg in d ole in alcohol in 100 mL 
vol. flask and dil. to vol. w ith alcohol. Indole std  
soln II.—20 pg/m L . Pipet 2.0 mL stock soln  into  
100 mL vol. flask and dil to vol. w ith  ethyl ace
tate. Indole std  soln III.— 5 p g/m L . Pipet 25 mL 
std soln  II into 100 mL vol. flask and dil to vol. 
w ith  ethyl acetate. Indole std  soln IV .— 2 pg/m L . 
Pipet 10 mL std soln II into 100 mL vol. flask and 
dil. to vol. w ith  ethyl acetate. Indole std  soln
V. — l pg/m L . Pipet 5 mL std soln II into 100 mL 
vol. flask and dil to vol. w ith  ethyl acetate.

(f) 2 -M e th iflin d o le  soln . S tock  soln I. — 1 
m g/m L . D isso lve 100 mg 2 -m eth ylin d ole in 
alcohol in 100 mL vol. flask and dil. to vol. w ith  
alcohol. D ilute stock soln II. — 50 p g /m L . Pipet 
5 mL stock soln  into 100 mL vol. flask and dil. to 
vol. w ith  alcohol. W orking std  soln III. — 10 
p g /m L . Pipet 20 mL dil stock soln  II into 100 
mL vol. flask and dil. to vol. w ith  alcohol.
18 .C 02  Apparatus

(a) Gas chrom atograph.—With N -specific d e
tector, such as Perkin-Elm er M odel Sigma 2 
(Perkin-Elm er Corp., N orw alk, CT 06856), or 
equiv., and 6 ft X 2 mm id glass colum n packed 
w ith  10%. n eo p en ty lg lyco l adipate (NPG A) or 
Superpak 20M (Analabs Inc., North H aven, CT 
06473) (see (b) below ), or equiv. Adjust bead 
current, air flow , and H flow  to obtain >50'7< full 
scale d eflection  for 5 pg indole (3 pL calibration  
soln  4, Table 1 8 : 0 ) .  Adjust chrom atographic 
conditions so that retention tim es for indole and
2-m eth ylin d ole are ca 6.8  and 9.4 m in, resp. 
Baseline resolution sh ou ld  be obtained for tri- 
/i-butyl phosphate (ca 5 m in), in d ole , skatole (ca 
8 m in), and 2 -m eth ylin d o le.

(b) GLC colum ns.— (7) or (2) below:
(7) N PG A  —D issolve 1.2 g NPGA (HI-EFF-3a, 

A pplied  Science Laboratories, Inc ) in 100 mL 
CHCI3 in 400 mL beaker. Add 10.8 g 80-100  
m esh acid-w ashed Chrom osorb W (Johns-M an- 
v ille  Products Corp.) w ith  stirring. Evap. solv. 
on steam bath w ith  stirring. Transfer pow der to 
rotary evaporator and rem ove last o f so lv . at 
40-50 ° w ith  vac. Fill clean, dry glass colum n,
(a), w ith 5% soln of dim ethyldichlorosilane in toluene 
and let stand ca 5 min. Rinse colum n w ith ca 50 
mL M eOH and dry under N . (Caution: See 
36.019(d ). Pack colum n with coated support and
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Table 18:C1. Calibration solutions for GLC determination of indole

Cal.
soln

Std
soln

Indole
Concn,
Eg/mL mL Eg

2-Mel.a 
mL

Ethanol.
mL

Total.
mL

1 V 1 ' 1 1 1 1 3
2 V 1 2 2 1 0 3
3 IV 2 2 4 1 0 3
4 III 5 1 5 1 1 3
5 III 5 2 10 1 0 3
6 II 20 1 20 1 1 3

a 2-Methylindole working std soin. 10 /ig/mL.

purge > 2  h w ith  N  at room temp. C ondition 24 
h at 220° w ith  10 mL N /m in .

R epresentative conditions are: tem ps (° )— 
colum n 195, injector 220, detector 250; carrier gas 
flow  ca 30 mL N /m in .

(2) Super Pak 2 0 M .— Fill clean, dry glass co l
um n w ith  5% solu of dim ethyldichlorosUane in to l
uene and let stand ca 5 m in. Rinse with ca 50 mL 
M eOH and dry under N. Pack colum n w ith  
SuperPak 20M and purge > 3  h w ith  H e at room  
tem p. C ondition  colum n 24 h at 220° w ith  H e  
flow  of 20 m L /m in . Typical GLC operating  
conditions are: tem p s(°)—colum n 160, injector 
220, detector 250; carrier gas 30 mL H e/m in .

(c) W hatm an IPS phase separating filter paper.
18 .C 03  Calibration

Prep, calibration solns contg vols as indicated  
in Table 1 8 : 0 .  Pipet indicated vo ls  into sep. 
vials w ith  T eflon -lin ed  screw caps and mix. 
Store in refrigerator.

M ake duplicate injections (ca 3 p L )  of each  
soln . M easure peak hts and calc, peak ht ratio, 
R =  ht in d ole p ea k /h t internal std peak. Prep, 
std curve by p lotting R against p g  in d ole in std 
soln .
18 .C 04  Determination

W eigh 25.0 g w e ll m ixed sam ple into b lender  
bow l, add 100 mL carbonate buffer, and b len d  2 
m in at h igh  speed. Quant, transfer slurry to 500 
mL separator. Rinse b len der w ith  25 mL H 2O 
from squeeze bottle and add rinse to separator. 
Add 200.0 mL ethyl acetate to separator and  
shake v igorously  2  m in.

Let layers sep. and drain low er layer into  
beaker. If ethyl acetate (upper layer) is <  150 mL, 
centrf. low er layer, sep., and com bine resulting  
org. layers. Pass org. layer thru W hatman  
phase-sepg paper. M easure exactly 150 mL fil
trate into g-s flask and add 1.00 mL 2-m ethylin - 
dole w orking soln  and 10 g anhyd. N a2S 0 4. 
Shake 1 m in.

Decant ext and cone, to ca 5 -10  mL, using ro
tary evaporator and ca 35-40° H 20  bath. Do not 
evnp. to dryness. (A lternatively, cone, under 
stream of N  in 50° H 20  bath.) Transfer ext to 
vial and cone, to ca 1-1.5 mL under N. Add 2 mL 
hexane and mix. Add 1.5 g anhyd. N a2S 0 4 and 
shake v igorously  2  min.

Prep, cleanup colum n by firm ly placing plug  
of glass w ool in bottom of 10 cm X 15 mm or 10.5 
mm id glass chrom atgc tube. Add 6 g silica gel 
and tap firm ly. Place ca 0.5 cm anhyd. N a2S 0 4 
on top of silica gel bed. Pipet ca 2 mL hexane on 
top of colum n. Im m ediately after hexane is ab
sorbed, transfer coned ext (contg added hexane) 
to colum n w ith  m in. d isruption o f bed. W hen  
liq. level reaches top o f N a2S 0 4, add 10 mL hex
ane. Sim ilarly, add 10 mL eth er-h exan e (15 +  
85) and 40 mL eth er-h exan e (15 +  85). Collect 
all colum n effluent. Cone, to ca 1.5 mL at 50° 
under N. Do not evnp. to dryness.

M ake duplicate injections, m easure peak hts, 
and calc. R values. Det. I (p g  indole) for samples 
from calibration plot. Calc, amt of indole in each 
sample:

p g  In d o le /100 g sam ple = (/ X 100)/[g sam ple 
X (150/200)]
Calc. av. amt o f in d ole from duplicate injec
tions.

19. F L A V O R S
The follow ing liquid chromatographic m ethod  

for the determ ination of glycyrrhizic acid or 
glycyrrhizic acid salts in licorice products was 
adopted official first action:
G ly c y r r h iz ic  A c id  or G ly c y r r h iz ic  A c id  S a lts  

in  L ic o r ic e
L iq u id  C h r o m a to g r a p h ic  M e th o d  

O f f ic ia l  F irst A c t io n

19 .C 01 Apparatus
(a) Liquid ch ro m a to g ra p h .— W ith M odel
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M 6000A solv. d e liv e ry  system , M odel U6K u n i
versa l in jec to r, a n d  M odel 440 UV ab so rbance 
d e tec to r  set a t 254 nm , 0.2-0.1 AUFS ran g e  (W a
te rs  A ssociates, Inc.), o r equ iv .

(b) Recorder.—S trip  ch art 1- o r 2 -pen  reco rd er 
(H o u s to n  In s t ru m e n t  O m n i S cribe  M o d e l 
B5Z17-1, o r eq u iv .). C h a rt sp eed  0.2 in . /m in .

(c) Column.—/xBondapak Q s ,  10 p m  p a rtic le  
size, 30 cm  X 4 m m  id  (W aters A ssociates, Inc.), 
o r equ iv .

(d) Solvent and sample clarification k its .—O rg. 
a n d  aq. (W aters A ssociates, Inc., o r equiv .).
19 .C 0 2  Reagents

(a) Mobile phase.—U se ch ro m atg y  g rad e  re 
ag en ts . H 20 - H 0 A c-C H 3C N  (61 +  1 +  38). 
F ilter an d  degas m ob ile  p h ase  w ith  solv. c la rifi
ca tion  kit. F low  ra te  2.0 m L /m in .

(b) Glycyrrhizic acid salt std soln.—0.1 m g /m L . 
D issolve 10 m g m on o  am m o n iu m  g ly cy rrh iz - 
ina te  (available from  M acA ndrew s & Forbes Co., 
C am d en , NJ 08104) in  100 mL m ob ile  phase . 
F ilter th ru  0.45 p m  f ilte r, u s in g  org . sam p le  
c la rifica tion  kit. P rep , fre sh  s td  so ln  daily .
19 .C 03  Sample Preparation

D issolve 50 m g licorice p ro d u c t in  50 m L H 20 .  
U se m ob ile  p h ase  if n o t sol. in  H 20 .  V ortex- 
sh ak e  u n til  sam ple  is co m p le te ly  d isso lved . 
F ilte r th ro u g h  0.45 p m  f ilte r, u s in g  aq. sam ple  
c la rifica tion  kit.
19 .C 04  Determination

W arm  u p  UV d e tec to r  15 m in  be fo re  s ta rt-u p . 
R un  m ob ile  ph ase  th ru  co lu m n  at sp ec ified  o p 
e ra tin g  co n d ition s  > 20  m in  befo re in jec tin g  first 
sam ple . U sing  10 p L  sy rin g e , in ject accurate ly  
m easu red  vol. of s td  so ln  in  d u p lica te . In ject 
s im ila r vol. o f sam ple  so ln . If sam p les are a n a 
ly zed  in  series, re-in jec t s td  so ln  at re g u la r  in 
terva ls. U se peak  h t (peak area  in  case o f e lec
tro n ic  in te g ra to r)  to calc, co ncn  of g ly cy rrh iz ic  
ac id  o r g ly cy rrh iz ic  acid  salt as fo llow s:
G ly cy rrh iz ic  ac id  m o n o am m o n iu m  salt, %

= (C '/C ) X {PH I PH ') X ( V ' / V )  X 100
w h e re  C  a n d  C = co ncn  o f s td  a n d  sam p le  so ln  
in  m g (d ry  b a sis )/ m L, resp .; PH ' a n d  PH  =  peak 
h t of std  an d  sam ple, resp.; V  an d  V  = vol. of std  
an d  sam p le  in jec ted  in  pL , resp . 20

20. F O O D  A D D IT IV E S : D IR E C T
The official first action d ifferentia l pulse po- 

larographic m ethod for the determ ination of

saccharin, 20.A 06-20.A 10, w as adopted official 
final action.

21. F O O D  A D D IT IV E S : IN D IR E C T
N o additions, d eletion s, or changes.
22. F R U IT S  A N D  F R U IT  P R O D U C T S

The follow ing carbon ratio mass spectrometric 
m ethod  for the determ ination o f corn syrup in 
orange juice w as adopted official first action:

C o rn  S y r u p  in  O r a n g e  J u ice
C a rb o n  R a tio  M a ss  S p e c tr o m e tr ic  M e th o d  

O f f ic ia l  F irst A c t io n

22 .C 0 1  Principle
Sam ple is burned com pletely to C 0 2 and H 20 ;  

C 0 2 is purified, and 13C /12C ratio is measured in 
isotop e ratio mass spectrom eter. D ifference in 
13C /12C values for orange juice (av. 5 13C = —24.5 
±  0.591%« (parts per thousand)) and corn syrup  
(av. 8 ,3C = — 9.7%o) provides m easure o f corn 
syrup (in clu d in g  h igh  fructose corn syrup  
(HFCS)) in orange juice.
2 2 .C 0 2  Apparatus

(a) Combustion s y s te m .—Vac.-tight glass m an
ifold  inclu d ing quartz com bustion tube l/2 filled  
w ith  CuO in  tubular furnace, liq. N  trap, auto
m atic T oepler pum p, and high-vac. source.

(b )  Purification sy s tem .—Glass m anifold  in 
terconnected w ith  com bustion system  including  
trap, sam ple collection tube, and m anometer (see 
Figure 31:02 and Geochimica et Cosmochimica A cta  
3 , 54-55  (1953)).

(c) M ass spectrom eter .—M icrom ass 602 (new  
M odel 602E) (Kearns Group, 58 Buckingham Dr, 
Stam ford, CT 06902), N u clide 6-60-RMS (N u c
lide, 642 E C ollege Ave, State College, PA 16801), 
Varian MAT G D150 (superseded by MAT 250) 
(Varian MAT Mass Spectrom etry, 25 H anover  
Rd, Florham Park, NJ 07932), or equiv. instru
m ent d esign ed  or m odified  for isotope ratio 
m easurem ent and capable o f accuracy o f 0 .0 1 % 
of abundance at mass 45.
22 .C 0 3  Preparation of Sample

O range juice sam ples may be freeze-dried to 
thick syrup for stabilization. Place 300-400 m g  
sam ple, w e igh ed  to nearest 0.1 mg, in ceramic 
boat, position boat in tube, and evacuate system . 
A dm it to 600 mm H g, tank O purified over CuO 
at 700°, fo llow ed  by liq. N trap. Heat sam ple to 
> 8 5 0° in m anifold  in tubular furnace, con d en s
in g  C 0 2 in liq. N  trap. Recirculate gases over  
CuO 10-30 m in at 850°. Isolate co llection  trap



CHANGES IN METHODS: J. ASSOC. OFF, ANAL. CHF.M. (VOL. 65, NO. 2, 1982) 4 7 3

and purification system from combustion system  
and T oepler pum p by valves, and pum p off O. 
Cool purification trap w ith  solid  CC>2-acetone; 
cool sam ple tube w ith  liq. N. Let collection trap 
warm , con d en sin g  im purities in  solid  CCU trap 
and CO2 in sam ple tube.
22.C04 D e t e r m i n a t i o n

O perate mass spectrom eter according to 
manufacturer's instructions. Calibrate w ith  > 2  
stds such as NBS SRM 20 S o len h ofen  lim estone  
(<513C = —1.06%o against Pee D ee b elem nite  
(PDB)), NBS SRM 21 graphite (<5I3C = -27.8%o), 
or NBS SRM 22 crude oil (513C = -29.5%»). 
Correct valu es obtained for zero enrichm ent in 
in le t system , m ixing betw een  sam pling and std 
valves, tailing o f major onto m inor peak signal, 
and contribution o f l70  to mass 45 signal. 
Calc.:

ô13C(%0) I3C / 12C sam ple 
13C / 12C std X 1000.

Convert laboratory analyses, relative to whatever 
std w as used, to PDB base by fo llow in g  rela
tionship:
^ ( X - P P B )  ~  b ( X - B )  +  b (B -P D B )

+ 10~ 3 à { X -B )à (B -P D B )

w h ere (X — B) and (X -  PDB) refer to analyses of 
sam ple (X ) relative to std (B) and relative to PDB, 
and (B — PD B ) is analysis o f std (B) relative to 
PDB, all 5 valu es in parts per thousand.

Sam ple w ith  513C value less n egative than 
—22.1%o relative to PDB is considered adulter
ated.
23. GELATIN, DESSERT PREPARATIONS, 

AND MIXES

N o additions, d eletion s, or changes.
24. MEAT AND MEAT PRODUCTS

The fo llo w in g  interim  official first action  
m ineral oil d istillation-therm al energy analyzer 
m ethod for the determ ination of nitrosamines in 
fried bacon w as adopted official first action:

Volatile /V-Nitrosamines in Fried Bacon

Mineral Oil Vacuum Distillation-Thermal 
Energy Analyzer Method

Official First Action

Caution: Extreme care shou ld  be exercised in 
hand ling nitrosam ines or soins o f nitrosam ines. 
T hese com pds are reported to be potent carcin
ogens.

24.C01 Apparatus
T horoly clean all glassware and rinse w ith  

C H 2CI2 before use.
(a) Boiling f la sk .—500 mL w ith  therm om eter 

w ell and 2 4 /4 0  ¥  neck.
(b) T herm om eter.— 75 mm im m ersion , —20 to 

150°, 1° subd iv ision s (Fisher Scientific Co. No.
14-585-5C, or equiv.).

(c) Vapor traps.—A. H. Thomas No. 9466-275, 
or equ iv ., fitted w ith  "O" ring socket joints size  
1 8 /9  (K ontes Glass Co. N o. K-671500, or 
equiv.).

(d) A d a p ter.—Kontes Glass Co. No. K-183000 
w ith  ¥  2 4 /4 0  inner joint at bottom  fitted w ith  
18 /9  "O" ring ¥  ground ball joint (K ontes Glass 
Co. N o. K-671300, or equiv.).

(e) Vacuum p u m p .— 25 L /m in  free air d is
placem ent, W elch Duo Seal 1400 B (Fisher Sci
entific Co. No. 1-096), or equiv.

(f) Vacuum tu bing.— 5/16 in. bore (Fisher Sci
en tific Co. No. 74-175D).

(g) Vacuum con tro ller.— Cartesian-type (Cole 
Parmer Instrum ent Co. No. C-909-00), or 
equiv.

(h) M cL eod gage. — Shielded  (Cole Parmer In
strum ent Co. N o. C-903-00), or equiv.

(i) H eating m antle.—500 mL (Kontes Glass Co. 
No. K-72600, or equiv.).

(j) H eating tape .— Double elem ent, type 12, V2 
in. w id e X 2 ft lon g  (K ontes Glass Co. N o. K- 
729500, or equiv.).

(k) D ew ar fla sk .—350 mm deep  X 110 mm id 
(Kontes Glass Co. No. K-611785, or equiv.).

(l) Laboratory jack.—Lab Lift (Fisher Scientific 
Co. N o. 14-673-10), or equiv.

(m ) A u to  tran sform er. — P ow er stat type  
3PN117B (A. H. Thomas. No. 9461-F-15), or 
equiv.

(n) Funnel.— Buchner, 60 mL, coarse porosity  
fritted disk (Kontes Glass Co. N o. K-955000, or 
equiv.).

(o) Evaporative concentrator. — Kuderna-Danish 
(K -D ), 250 mL 24 /4 0  ¥  top joint, 19 /22  ¥  low er  
joint (Kontes Glass Co. No. K-850500, or 
equiv.).

(p) C oncentrator tu be.—Size 425, 19 /22  ¥  top  
joint, 4 mL (Kontes Glass Co. Cat. No. K-570050) 
w ith  19/22 ¥  stopper (K-850500).

(q) Distillation colum n.—Snyder, w ith  24 /4 0  ¥  
joints, 3 sections, size 121 (Kontes Glass Co. No. 
K-503000, or equiv.).

(r) C on cen tration  eq u ip m en t.— N-Evap w ith  
H 2O bath No. A-11151, T eflon-covered  n eed les  
No. 10603, and therm om eter N o. 1111 (Organo- 
m ation Associates), or equiv.
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(s) Gas chrom atograph .—Shim adzu GC 4C PR 
6 , w ith  autom atic coolin g , tem perature pro
grammer, injection port tem p, program m er, au
tomatic door opener, glass-lined heated transfer 
lin e from gas chrom atograph to TEA, dual co l
um n system  w ith  differentia l f lo w  controllers, 
pressure gauges, and rotometers; recorder R 11M, 
sin g le  pen , 1 mV full scale, or equiv. (Shim adzu  
Scientific Instrum ents, Inc., O akland Ridge In
dustrial Center, Colum bia, MD 21045).

Glass colum n, 2.7 m X 3.0 mm id (5.0 mm od) 
packed w ith  100-120 m esh Analab AB (Analabs, 
Inc.) coated w ith  10% Carbowax 20M and 5%  
KOH. To prep, packing, d issolve 5.0 g Carbowax 
20M and 2.5 g KOH in 100 mL M eOH contained  
in 500 mL r-b flask, T 24 /4 0  neck. S low ly  add
42.5 g Anakrom AB, 100-120 m esh, w h ile  gently  
sw irlin g  flask. Place flask on  rotary evaporator 
ca 5 m in. A pply vac. s low ly  at first and then  
increase to ca 26 in. H g as foam ing or bubbling  
subsides.

A llo w  support to rotate until all M eOH is 
drawn off as indicated by tum bling of support. 
Release vac. slow ly  and rem ove flask from sys
tem. Place flask contg support in 100° gravity  
convection  oven  to rem ove traces of M eOH. 
Transfer coated support to jar w ith  screw-cap lid  
until used. Pack colum n by increm ental addn  
under light vac. w h ile  gen tly  tapping w ith  rod. 
W hen filled , insert glass w oo l p lu gs in ends. 
C ondition packed colum n, unconnected  from  
heated transfer line, 24 h at 225° w ith  40 mL N  
carrier gas/m in . Conditions: injector 185°,
colum n 165° isotherm al, interface lin e from gas 
chrom atograph to TEA 230°, N  carrier gas 40 
m L /m ih ,

O perating parameters: Recorder response
should be >10% for 1.5 ng ,V-nitrosopyrrolidine. 
Resolution (R) betw een N-nitrosopiperidine and 
N -nitrosopvrrolid ine shou ld  not be < 0.8  w h en  
calcd as follow s:

R  — ( T 2 — T ) ) /  7 2  ( W ]  -F W 2)

w h ere T \ and T2 = retention tim es (mm) o f N- 
nitrosopiperidine and /V-nitrosopyrrolidine; W| 
and W2 =  peak w id th  at base (mm) of N -nitro- 
sop ip erid in e and N -nitrosopyrrolid ine.

(t) Thermal energy analyzer (TE A).—M odel 502 
(Therm o Electron Corp., 85 First A ve, Waltham, 
MA 02154). Operate according to m anufactur
er's instructions except use liq. N as trap 
coolant.

24.C02 Reagents
(a) Paraffin oil. — H eavy, Saybolt v iscosity

335 /350 , laboratory grade (Fisher Scientific Co. 
N o. 0-120, or equiv.).(b) D ichlorom ethane.—Distd in  glass (Burdick 
& Jackson Laboratories, Inc., or equiv.). Cone. 
100 mL of each lot to 1.0 mL and check for inter
fering peaks on GLC/TEA system .

(c) Sodium  su lfa te .— A n hyd. (M allinckrodt 
C hem ical Works, or equiv.).

(d) C arborundum .— N o. 12 granules (A. H. 
Thom as Co. N o. 1590-D30, or equiv.).

(e) M ixed  N -n itrosam in e reference s td .—Stock 
std soln  o f 5 pg each /m L  isooctane: N -nitroso- 
d im eth ylam in e (N D M A ), N -nitrosodiethylam - 
in e (NDEA), N -n itrosod ip ropylam ine (NDPA ), 
N -nitrosod ib u ty lam in e (NDBA), N -nitrosopi- 
p erid in e (NPIP), N -n itrosopyrrolid ine (NPYR), 
and N -n itrosom orp h olin e (NM OR) (Chem ical 
R epository, Illin o is Institute o f T echn ology Re
search Institute (IITRI), 10 W 35th St, Chicago, IL 
60616).

(f) W orking m ixed std  so ln .—0.25 pg each ni- 
trosam in e/m L . D il. stock so ln  1:20 w ith  
CH 2C12.

(g) N -N itrosodipropylam ine {N D P A ) internal std
so lu s .-  Stock soln: 5 p g /m L  isooctane (IITRI).
W orking std  soln: 0.5 pg/m L . Dil. stock soln 1:10 
w ith  CH 2C12. U se as internal std soln.

24.C03 S a m p l e  P r e p a r a t i o n
Store fried bacon in —18° freezer overn ite  or 

in dry ice. Grind frozen sample thru % in. plate, 
mix thoroly, add sam ple thru grinder second  
tim e, and repeat m ixing. Store sam ple in —18° 
freezer until analysis.

24.C04 D i s t i l l a t i o n
A ssem ble app. as in Figure 2 4 : 0 .
W eigh 25.0 g sam ple in 500 mL r-b flask w ith  

therm om eter w ell, add 2.0 mL 0.2N NaOH, 0.500 
mL N D PA  internal std soln, and 25.0 mL mineral
oil. Place flask in heating mantle. Use adapter 
to connect b o ilin g  flask to prew et trap (2 mL 
H 20 )  equilibrated in liq. N. Connect to vac. and 
check for /eaks as system  com es to operating  
pressure (< 2  torr). M aintain vac. 10 min before 
apply ing heat. Wrap adapter w ith heating tape. 
Increase temp, in boilin g  flask, as indicated by 
therm om eter in o il-filled  w ell, from am bient to 
120° in 55-60  m in. Internal temp, of adapter is 
170-175°. At end of heating period, low er  
h eatin g m antle away from flask. Let flask cool 
w h ile  adapier rem ains heated 15 min (170-175°) 
w ith  vac. m aintained.

Carefully release vac. and low er Dewar flask 
aw ay from trap. D isconnect flask. Invert
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Figure 2 4 :0 .  Pum ping  and d is tilla tion  assem bly. (D ual system . Single d is tilla tion  setup  m ay be used.) 
a, laboratory  jack; b, McLeod gage; c, vacuum  controller; d, vacuum  pum p; e, 3-way stopcock; f, p inch clamp; 
g, vapor trap; h, liqu id  nitrogen; i, Dewar flask; j, heating tape; k, therm om eter (-2 0 ° to 150 °); 1,500 m l  boiling

flask w ith  th erm om eter w ell; m, pow er stat.

adapter. Place trap w ith  adapter attached in 
h oo d  u n til contents are liq.
24.C05 T r a n s f e r ,  E x t r a c t i o n ,  a n d  D r y i n g

Rinse adapter w ith  10.0 mL CH 2CI2, collecting  
rin sin g  in trap. R em ove adapter. Transfer 
distilla te  and CH2CI2 w ash in g  to 125 mL sepa
rator. Wash trap by adding 15 mL CH2CI2, 5 mL 
through stem  and 10 mL to body. R inse by 
shaking 1 m in. Transfer CH2CI2 rinsing to 
separator and ext by shaking 1 m in. Let stand  
until phases sep.

Drain low er CH2CI2 layer into secon d  separa
tor. Repeat trap w ashing and extn twice. Drain 
pooled CH2CI2 thru 30 g anhyd. N a2S 0 4 (held  in 
60 mL coarse fritted  glass fu n n e l p re
w etted  -with 25 mL CH 2CI2) in to 250 mL K-D 
flask w ith  4 mL concentrator tube attached. 
Rinse second separator w ith  25 mL CH 2CI2 and 
drain rinse into K-D flask.
24.C06 C o n c e n t r a t i o n

Place one carborundum grain in concentrator 
tube, attach 3-ball Snyder colum n to K-D flask, 
and carefully cone. solv. to ca 4 mL on 60° H 2O 
bath in ca 1.5 h. Rem ove concentrator, w ipe dry, 
and air-cool to am bient tem p. Let rem aining

solv. in Snyder colum n drain into concentrator 
tube.

Transfer concentrator tube to N-Evap system . 
Reduce vol. to 1.0 mL in  ca 30 m in under gen tle  
stream of N.
24.C07 D e t e r m i n a t i o n

Inject 6.0 g L  w orking mixed std soln contg 0.25 
g g  N -nitrosoam ines/m L, into GLC app. coupled  
to TEA. Obtain retention  tim e and response in  
n g /m m  for each com pound (see Figure 24:C2).

Inject 6.0 g L  coned sam ple ext. O btain re
tention  tim e and response o f each com pd  
present. {Note: S ingle std solns m ust be used  
to establish relative retention  patterns.) If re
covery o f N D PA  internal std soln  is <70  or 
> 110%, repeat analysis o f sam ple.

Calc, amt o f each n itrosam ine in  sam ple ext 
and det. amt in original sam ple, as follow s:

For each nitrosam ine, n g /g  sam ple = {P H /  
PH ') X 10, w h ere PH  and PH ' =  peak ht in sam 
ple and std, resp.

25. METALS AND OTHER ELEMENTS

(1) The official first action rapid screen ing  
m ethod for the detection  of acid-extractable
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Figure 24:C2. L iquid  chrom atogram  of JV-nitro- 
sam ines m ixed s tandard  so lu tion : 1.50 ng NDM A; 
1.58 ng NDEA; 1.46 ng NDPA; 1.59 ng NDBA; 1.64 ng 

NPIP; 1.67 ng NPYR; 1.80 ng NM OR.

cadm ium  and lead in  earthenw are, 25.035- 
25.037, was declared surplus.

(2) The fo llow in g  dry ash anodic stripping  
voltam m etric m ethod for the determ ination  of 
lead and cadm ium  in foods other than fats and  
oils w as adopted official first action:

Lead and Cadmium — Anodic Stripping 
Voltammetry

Official First Action

25.C01 P r in c ip le
Sam ple is dry-ashed w ith  K2S 0 4 and H N O 3 at 

ca 500°. Pb and Cd are detd by anodic stripping  
voltam m etry (ASV). Estd quantitation lim its, 
based on 10 g sample, are 0.005 ppm Cd and 0.010 
ppm Pb.
25.C02 A p p a r a tu s

(Thoroly soak all glassware and plasticware in

20% (v /v )  H N O 3 for > 2 4  h and rinse w ith  distd, 
d eion ized  FLO.)

(a) V oltam m etric a n a ly zer .—Capable o f ASV  
and equipped w ith  necessary accessories, i.e., 
cells, electrodes, recorders, H g capillaries, m i
crometer or similar device for adjusting drop size, 
stirring m otor, etc. (EG&G Princeton A pplied  
Research Corp., Princeton, NJ 08540, M odels 
174A, 315A, and 303, or equ iv., for d ifferential 
pulse anodic stripping voltam m etry (DPASV) at 
h an g in g  H g drop electrode; E nvironm ental 
Sciences Associates, Bedford, MA 01730, M odel 
2014, or equiv., for linear sw eep anodic stripping 
voltam m etry (LSASV).

(b) Ashing vessels.— 150-250 mL quartz, Vycor, 
or Pyrex beakers equ ipped w ith  suitable glass 
covers (Fisher Scientific Co., N o. 2-609A, or 
equiv.). Quartz is preferred. Vycor or Pyrex 
m ay be used if quartz beakers are not available. 
Note: For best results, quartz beakers should be 
fire-p olish ed  to retard etching.

(c) D ryin g o ve n .—C ontrollable w ith in  range 
50-150° w ith  < 5° variation.

(d) Furnace.—C ontrollable w ith in  range of 
100-1000° w ith  < 5 °  variation. Check calibra
tion  o f oven  tem p, control to ensure accurate 
tem ps. Furnace m ust be operated in suitable 
fum e hood.

(e) C on tro llab le  hot p la te .— C orning Glass 
W orks, C orning, NY, PC-35, or equiv.

(f) M icropipets. — 10 thru 100 p L  (Eppendorf, 
or equiv.).
2 5 .C 0 3  Reagents

N ote: U se on ly  distd, d eio n ized  H 20 .
(a) N itric  a c id .—J.T. Baker Chem ical Co. No. 

9598, or equiv.
(b) Potassium sulfate ashing so/?;. — 10 g /1 0 0  mL. 

D isso lve  50.0 g K2S 0 4 (J.T. Baker Chem ical Co. 
N o. 3278, or equ iv.) in 400 mL H 20  contg 10 mL 
H N O 3. D il. to 500 mL w ith  H 20 .

(c) N itro g en .— Prepurified, H 20-p u m p ed .
(d) Electrolyte soln. — 1.7M  in HOAc, 1.25M in 

Na acetate trihydrate, and 0.01M in  tartaric acid. 
D isso lve  170.0 g N a0A c-3H 20  (ACS) in  300 mL 
H 20 .  Add 97 mL glacial HOAc and 1.5 g  tartaric 
acid (ACS). Dil. to 1 L w ith  H 20 .  pH  should be
4.7 ±  0.1.

(e) C adm ium  std  so ln .— 1.0 m g/m L . D isso lve
1.000 g Cd (99.99%) in  10 mL H N O 3 in  1 L vol. 
flask. D il. to vol. w ith  H 20 .

(f) Lead (Pb) std  soln. — 1.0 m g/m L . D isso lve
1.000 g Pb (99.99%) in 10 mL H N O a in  1 L vol. 
flask. Dil. to vol. w ith  H 20 .

(g) W orking s td  so ln s.—Prep, either sep. or 
m ixed w orking std soln  for Cd and Pb in the
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range 0 .1-10 p g /m L  from std solns (e) and (f) by 
d isso lv in g  appropriate aliquots in 1% (v /v )
h n o 3.

N ote: E lectrolyte soln  (d) and K2SO4 so ln  (b) 
may require further cleanup for sufficiently low  
reagent blanks. For stated quantitation lim its, 
analyte concns in final cell solns (electrolyte and 
sam ple so ln s) o f reagent blank should  not be 
> 0 .5  n g  C d /m L  and >1 ng Pb/m L. C ontrolled  
poten tia l elecro lysis is recom m ended m eans of 
clean in g  reagents.
25.C04 P r e p a r a t i o n  o f  S a m p l e

N ote: Laboratory contam ination control is
im portant. Take all precautions possib le to 
avoid  contam ination o f sam ples, reagents, and 
equ ipm ent. Prep, at least 3 control reagent 
blanks w h ich  include any addnl H 2O and H N O 3 
used for sam ple ashing. Carry control reagent 
blanks thru entire m ethod.

W eigh 5 .0-10.0  g h om ogen ized  sam ple into  
ash in g  vessel (b). Use 5.0 g for dry m aterials 
such as cereals. Add 5.0 mL K2SO4 ash in g  soln
(b) and mix thoroly, using glass stirring rod. If 
n eed ed , add H 2O to ensure sam ple and ash aid 
are w e ll m ixed. Cover ash ing vessel w ith  glass 
cover and dry in 110- 1 2 0° oven  (c) until thoroly 
dry (usually  2 -3  h or, if desired, overnight). 
Place vessel in cold furnace (d) and set tem pera
ture at 500-550°. Caution: Do not heat > 500°  
if using Pyrex beakers, and avoid excessive o v 
ershooting o f tem p. M aintain set tem p. > 4  h 
(may be ashed overnight). Rem ove vessel from  
furnace, and cool. Ash shou ld  be w h ite  and es
sentially carbon-free. Brownish-red color in the 
ash (possible Fe20 3) is acceptable and d oes not 
require the fo llow in g  H N 0 3 treatment.

If ash contains C particles (i.e., ash is grey or 
black instead of w h ite), w ash dow n  sides of 
vessel w ith  H 2O and add 2.0 mL H N 0 3. Use  
glass stirring rod to break up solid particles. Dry 
thoroly on hot plate (e) at low  setting. If sam ples 
such as sugars and cereals splatter on hot plate 
during H N 0 3 treatm ent, dry under IR lam p in 
stead. Increase hot plate settin g to m edium  for 
several m inutes to ensure dryness. Return ves
sel to 590c furnace 30 m in. Cool; if necessary, 
repeat H N O 3 treatm ent using 1 mL increm ents  
of H N O 3, until w h ite , C-free ash is obtained.

Add 1.0 mL H N 0 3 and ca 10 mL H 2O to vessel 
and, if necessary, heat on hot plate at low  heat 
until sam ple ash is d isso lved . Sm all amt of 
w h ite , siliceou s-like ppt may rem ain u n d is
solved . Cool, and quant, transfer sam ple to 50 
mL vol. flask w ith  aid of H 2O. Dil. to vol. w ith  
H 20  and mix w ell. Let stand to a llow  any ppt

present to settle. Do not filter. U se clear su- 
pernate to det. analytes by either DPASV or 
LSASV below .
25.C05 D i f f e r e n t i a l  P u l s e  A n o d i c

S t r i p p i n g  V o l t a m m e t r y
Transfer 5.0 mL aliquot o f sam ple so ln  to 

electrolysis cell containing Teflon-coated stirring 
bar and add 5.0 mL electrolyte so ln  (d) to cell. 
(Aliquot vol. may be varied as lon g  as 1:1 ratio is 
m aintained betw een  sam ple soln  and electro
lyte.) pH of cell soln should be 4.3 ±  0.3. Room  
temp, should be constant ( ± l ° / 2  h) and betw een  
20 and 30°. Purge soln 5 m in w ith N  (c). Adjust 
gas in let to let N  flow  gen tly  above and across 
soln  surface. If h an g in g  H g drop electrode is 
used, add fresh drop of H g to capillary tip w ith  
m icrom eter or sim ilar d evice to ensure repro
ducib ility  of drop. Turn on stirrer m otor and  
electrolyze soln  at —0.8 V vs satd calom el e lec
trode (SCE) or A g /A g C l electrode. D eposition  
tim e may vary w ith  instrum ent (see m anufac
turer's instructions). W hen usin g  PAR 174 po- 
larographic analyzer, 1 -2  m in is su ffic ient, d e 
p en d in g  on level of analytes o f interest in  cell 
soln. Stop stirring and let soln  equilibrate 30 s. 
Linearly increase applied voltage anodically. 
F ollow  manufacturer's instructions for rate of 
scan, e.g., 2 -6  m V /s. M easure w ave ht at peak 
potentials for Cd at —0.62 ±  0.05 V and for Pb at 
—0.45 ±  0.05 V vs SCE or Ag / AgCl. For w id e ly  
varying concns o f Cd and Pb, change current 
sensitiv ity to appropriate range by m om entarily  
stopping stripping scan at end  o f Cd peak, 
sw itch in g  to appropriate sen sitiv ity  settin g for 
Pb, and then con tin u in g  scan before Pb peak 
begins.

Quantitate total amts of Pb and Cd in cell soln  
by using m ethod o f std addns in cell as follow s: 
Record voltam m ogram  from kn ow n  vol. of cell 
soln. From w orking std so ln  (g), add know n  
amts o f Pb and Cd, using appropriate micropipets
( f ) and bein g certain to add amt o f each elem en t  
suffic ient to generate peak hts ca tw ice those  
given  by sam ple cell soln . Repeat w ith  2 m ore 
sim ilar addns o f w ork ing std soln  to cell soln . 
For each analyte, plot p g  added on .r-axis vs peak 
ht in pA current on i/-axis. Extrapolate linear  
plot to T-axis intercept to det. total amt of analyte 
in  sam ple aliquot. If available, use com puter 
program based on m ethod of least squares to calc, 
regression lin e and det. amt of analyte in  sam ple 
aliquot. S im ilarly, det. amt of each analyte in 
reagent blank aliquots, using sam e vol. of a li
quots for reagent blank as for sam ple.

Calc, ppm analyte in sam ple as follow s:
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ppm (M g/g) = [ (B —C )M ]X (5 0 /W )
w h ere A =  mL sam ple soln  taken for analysis; B 
=  p g  analyte in sam ple soln  aliquot; C = av. p g  
analyte in  reagent blank soln  aliquots; and IV = 
total g sam ple.

25.C06 D e t e r m i n a t i o n  b y  L i n e a r  S w e e p
A n o d i c  S t r i p p i n g  V o l t a m m e t r y

Transfer 2.0 mL aliquot of sam ple soln  to 
electrolysis cell and add 3.0 mL electrolyte (d). 
pH  of cell so ln  shou ld  be 4.3 ±  0.3. D eposit e l
em en ts o f interest onto com posite H g graphite 
electrode (CMGE) at - 0 .9  V vs A g /A gC l ref. 
electrode for 30 min. Bubble N through cell soln  
during entire dep osition  period. Linearly in 
crease applied  voltage anodically  at 60 m V /s  
from  —0.9 to —0.2 V vs A g /A gC l ref. electrode. 
M easure peak current (p A )  for each analyte.

Run reagent blank in same manner using same 
size aliquot as for sam ple and det. peak current 
(pA) for each analyte. For each analyte, make std 
addn to cell soln  and measure peak current (/uA). 
Calc, conversion  factor, p g / p A ,  for each analyte  
as p g  of addn d iv id ed  by diff. betw een  peak 
current before and after addn o f analyte std. 
Verify conversion factors periodically. M ultiply 
sam ple peak current (p A )  by conversion  factor 
to det. p g  of each analyte in sam ple soln aliquot. 
Calc, ppm , using equation in 25.C05.

25.C07 I n t e r f e r e n c e
T1 may interfere w ith  Pb detn, but its occur

rence in  food is un likely . If T1 interference is 
susp ected , treat as follow s: Transfer 5.0 mL ali
quot of sam ple soln to electrolysis cell and make 
basic w ith  3.0 mL NaO H . Det. elem ents o f in 
terest in this so ln  by ASV in the usual m anner. 
Plating potential is — 1.0 V vs SCE or sim ilar ref. 
electrode. Strip dep osited  e lem en ts by an od i
cally scannin g from —1.0 to —0.3 V vs SCE. In 
th is m anner, Cd and Pb peaks sh ift to —0.78 ±  
0.05 V and —0.73 ±  0.05 V vs SCE, resp. T1 peak 
rem ains at —0.47 V vs SCE.

26. NATURAL POISONS

(1) The official first action m ethod for the 
d eterm in a tio n  o f p atu lin  in  ap p le  juice, 
26.111-26.116, w as adopted official final ac
tion.

(2) The official first action m ethod for the 
confirm ation  of aflatoxin Mi iden tity  in dairy

products by derivative formation on a TLC plate,
26.A15, was extended to include confirm ation of 
Mi in  liver.

(3) The fo llo w in g  m ethod for the determ ina
tion of aflatoxins B] and Mi in liver was adopted  
officia l first action:

A fla tox in s B] and M i in  Liver 
O ffic ia l First A ction

26.C01 Apparatus
(a) W rist-action shaker. — Burrell, or equiv.
(b) M eat grin d er.—W aring blender, M odel 

EP-1, and any manual food grinder.
(c) C hrom atographic colu m ns.—Glass colum n  

30 X 1.0 (id) cm with porous polyethylene frit (35 
p m )  and Luer nylon  stopcock (Bio-Rad Econo
colum ns N o. 737-2260 and 732-9009, resp., or 
equiv. glass colum n).

(d) Filter p a p er.—32 cm, S & S No. 588, or 
equiv. rapid flow , h igh  w et-strength  paper; and  
24 cm, S & S N o. 560, or W hatman 2V or equiv., 
m edium  flow  paper.

(e) Thin layer plates. — 10 X 10 cm com. pre
poured, 0.25 mm thickness, glass plates (hand-cut 
from 20 X 20 cm) (E. Merck silica gel 60, No. 5763 
or M acherey, N agel Sil G-25 HR), or prep, in 
laboratory as follow s: 10 X 10 or 20 X 20 cm 
plates coated w ith  0.25-0 .5  mm (w et thickness) 
layer of M acherey-Nagel GHR silica gel for TLC 
(M acherey, N agel & Co., D-5160 D uren, GFR; 
distributed by Brinkm ann Instrum ents, Inc.) 
dried 1 h at 105° or Adsorbosil-1 silica ge l for 
TLC (A pplied Science Laboratories, Inc.), or 
equiv.
26.C02 Reagents

(a) S o lven ts .— Reagent grade, distd in glass. 
Glacial HOAc, acetone, CH^CN, benzene, CHCI3 
(0.75% EtOH), CH 2C12, ether (<0.1% EtOH, per
oxide-free), hexane (68-69°), isopropanol, and 
toluene.

(b) Citric acid soln.—20%. Dissolve 200 g citric 
acid m onohydrate in 1 L H zO.

(c) Silica gel for column ch rom atograph y.— E. 
Merck silica gel 60 (N o. 7734), 0 .063-0.200 mm  
(70-230 m esh), or equiv. Stir 1 h in M eOH, f il
ter, and treat sim ilarly w ith  CHCI3. Activate by 
drying 1 h at 105°. Add H 20 , 1 m L /100 g, seal, 
shake until thoroly m ixed, and store > 15  h in 
air-tight container.

(d) Sodium su lfa te .—A nhyd., granular.
(e ) Diatom accous c a r t H yflo  Super-Gel.
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(f) A fla to x in  reference s td s .— Prep, as in  
26.004-26.011 to contain 0.25 p g  aflatoxin Bj and 
M i/m L  in benzene-C H ^C N  (9 +  1) for either  
visual or densitom etric analysis. If aflatoxins Glr 
B2, an d /or  G jare needed, prep. Gi at 0.25 ¿¿g/mL 
and B2 and G2 at 0.05 p g/m L . Store stds in 1 
dram vials fitted w ith  T eflon-lined  screw caps at 
0°F w h en  not in use.
26.C03 E x t r a c t i o n

Blend or grind meat tissue until hom ogeneous. 
W eigh 100 g mixt. into 500 mL w id e-m outh , g-s 
erlenm eyer (or equiv.). Add 10 mL citric acid 
soln  and mix thoroly w ith  30 cm X 1 cm glass 
stirring rod. After 5 m in , stir again, and mix 
w ith  20 g diat. earth. Add 200 mL CH2CI2 and  
stir to rem ove excess so lid s from rod. Shake 
flask v igorously  on wrist-action shaker (setting  
5 on a Burrell) for 30 m in. Filter mixt. thru fast 
flow  paper into 300 mL erlenm eyer contg 10 g 
N a2SC>4. C lose filter top and com press entire 
filter against fu n n el to obtain max. filtrate vol. 
G ently sw irl flask interm ittently ca 2 m in and  
refilter contents thru m edium  flow  paper into  
250 mL graduate and record vol. (cover fu n n el 
w ith  watch glass to prevent evapn o f solv). 
Evap. filtrate in 500 mL r-b flask, under vac., to 
near dryness and save for colum n chrom atgy.
26.C04 C o l u m n  C h r o m a t o g r a p h y

Fill colum n half fu ll w ith  C H 2CI2 and add 2.0 
g silica gel. Add 3 -4  mL CF^CL and slurry silica 
w ith stainless steel rod (ca 0.32 cm diam.). Drain 
CH2CI2 to settle silica and rinse silica off colum n  
sides w ith CH2CI2. Add 2 g Na2S 0 4 to supernate 
solv . above silica gel to cap colum n and drain 
excess CH 2CI2 to ca 1 cm above colum n  
packing.

R edissolve coned filtrate in ca 25 mL CFLCL, 
add to co lum n, rinse r-b flask and colum n w ith  
addnl CH2CI2, and drain entire soln thru column  
by gravity. If flow  rate s low s, stir N a2S0 4 
gen tly . W hen filtrate reaches N a2S0 4, rinse 
colum n sides w ith  CH 2CI2 and drain sim ilarly. 
Wash colum n w ith  25 mL toluene-FIOAc (9 +  1), 
25 mL hexane, and 25 mL hexane-ether-C L hC N  
(6 +  3 +  1) and discard washes. Elute aflatoxins 
w ith  40 mL C H 2C l2-aceto n e (4 +  1) and evap. 
eluate to near dryness in vac. or on  steam bath. 
Quant, transfer ext w ith  CHCI3 or CFLCL rinses 
to 1-dram vial w ith  T eflon -lin ed  screw cap. 
Evap. to dryness under N  on heat source, but 
avoid  overheatin g o f dry ext. Save for TLC.
26.C05 V i s u a l  a n d  D e n s i t o m e t r i c  A n a l y s i s

Add 100 juL ben zene-C H iC N  (9 +  1) to sample

residue in  vial from 26.C04, cap vial, and mix 
vigorously  ca 1 m in, preferably on vortex mixer. 
A fter TLC analysis, reserve rem aining ext in 
freezer for confirm ation o f identity.

See Figure 26:01 for spotting and scoring pat
terns o f 2-d im ensional TLC plates, except d i
m en sion s for 20 X 20 cm plate, direction 1, bot
tom  to top are as follow s: 2 ,1 1 ,1 ,1 ,1 ,  4 cm and 
d im en sion s for direction 2 , left to right are 2 , 12 , 
6 cm; sim ilarly for 10 X 10 cm plate: direction 1:
1.5, 4.5, 1, 1, 1, 1 cm, and direction 2: 1.5, 6.5, 2 
cm. Spot 20 p L  aliquot o f sam ple ext on sam ple  
spot and either 1.5, 0 .5 ,1 .0 , and 1.5 ng o f ref. std 
(visual) or 2 .5 ,1 .25 ,1 .25 , and 2.5 ng of ref. (den
sitometric). D evelop plate in ether-M eO H-HLO  
(95 +  4 +  1) in first d irection (see also 26.013). 
W hen solv. reaches score lin e, rem ove plate, 
air-dry, heat in forced air oven  at 50° (ca 2 m in), 
cool plate, and redevelop  in second direction in 
C H C L -aceton e-isop rop an ol (87 +  10 +  3) to 
score lin e. Q uantitate v isually  or densitom e- 
trically as in  26.074 and calc, concn of Bi or Mj 
as:

M g/kg = (S X Y X IQ/(X X W)
w h ere S =  p L  aflatoxin ref. std equal to u n 
know n; Y =  concn o f ref. std, p g lm L ;  V =  p h  of 
final d iln  o f sam ple ext; X  = p L  sam ple ext spot
ted g iv in g  fluorescent in ten sity  equal to S (ref. 
std); W = (100 g or mL X filtrate v o l.)/200 .

(4) The fo llo w in g  m ethod for the confirm a
tion o f aflatoxins Bj and M] in liver was adopted  
officia l first action:

C o n firm ation  o f A fla to x in s Bj and in 
Liver

O ffic ia l First A ction
26.C06 R e a g e n t s

(a) Solven ts.—CHCI3 (<0.75% EtOH), acetone, 
isopropanol, and hexane.

(b) TFA-hexane sp ra y .— (1 +  4). Mix 1 vol. of 
trifluoroacetic acid (TFA, >95% pure) w ith 4 vols 
of hexane. Prep, fresh daily.

(c) A fla tox in  s td  so lu s.— Prep. sep. std solns of 
aflatoxins Bi and M] (0.25 p g l m L  each) in 
C H sC N -b en zen e (1 +  9) or CHCI3.

(d) TLC p la te s .— 0.25 mm thick layer o f Ma- 
ch erey -N agel Sil-G-25HR silica ge l (M acherey, 
N agel & Co., D-5160, Duren, GFR, distributed by 
Brinkmann Instruments, Inc.) oj> Merck Kieselgel 
60 on 10 X 10 cm plates, self-cut from 20 X 20 cm 
plates.
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DIRECTION 1 -----------►

Figure 2 6 : 0 .  Schem atic representation o f th in  layer 
chrom atogram  for co n firm a tio n  o f id e n tity  o f afla - 
to x in s  Bi and M i. A =  sp o tt in g  p lace for sam p le  ex 
tract; B and D  = spottin g  place for M i standard; C and 

E = sp o tt in g  p lace for B] standard.

Figure 26:C2. Schem atic representation of th in  layer 
chrom atogram  after co n firm a tio n  chrom atography. 
A] = M i d er iv a tiv e  from  sam ple; A 2 = B] d er iv a tiv e  
from  sam p le; B' =  M , d er iv a tiv e  from  standard; C' =  
Bi d er iv a tiv e  from  standard; D' =  M i from  standard; 

E' = Bi from  standard.

26 .C 07  Apparatus
(a) U V  illum ination cab in et.— 365 nm.
(b) Disposable capillary pipets. — 10 and 20 p L , 

or m icrosyringes.
(c) Spray unit for thin layer ch rom atography .— 

Low vol. capacity (5-20  mL).
(d) A ir d rye r .— U nit capable o f provid ing  

stream of warm air (40-50°) to evap. so lv . from  
TLC plates.
26 .C 08  Thin Laver Chromatography

Score 2 straight lin es on 10 X 10 cm TLC plate 
at right angles (3 cm in from each edge) (see 
Figure 2 6 : 0 )  to lim it m igration of d evelop in g  
solv. fronts. Spot fo llow ing solns on plate, using 
capillary pipets or m icrosyringes:

(a) Vol. of sam ple ext equal to vol. used for 
quantitation on point A (norm ally ca 20 pL ).

(b) Vol. o f std soln  contg ca 2.5 ng Mi on  
points B and D.

(c) Vol. of std soln contg ca 2.5 ng B! on points 
C and E.

D evelop  plate in first direction w ith  isopro- 
p an o l-a ceton e-C H C l3 ((3 +  10 +  87) for Ma- 
cherey-N agel TLC plates or (8 +  10 +  82) for 
Merck TLC plates) (see Figure 2 6 : 0 ) ,  until solv. 
front reaches solv. lim it line. Dry plate after 
d evelop m en t 5 -10  m in w ith  stream of warm air 
to evap. solv. com p letely  (check odor). Spray 
T FA -hexane soln from a distance o f 5 -10  cm

along band (ca 2 cm w ide), covering points A, B, 
and C (indicated by hatched area in Figure 2 6 : 0 )  
until plate is thoroly sprayed (ca 2 mL spraying  
reagent). After hexane has evapd, cover TLC 
plate w ith  warm, clean, glass plate (75°) and  
im m ediately heat 6 -8  m in in 75° oven  w ith  TLC 
plate on oven floor. Cool 1 m in on cold surface, 
evap. excess TFA w ith stream of air, and develop  
in second direction w ith  isop rop an ol-aceton e-  
CHCI3 ((6  +  10 +  84) for M acherev-N agel TLC 
plates or (12 +  10 +  78) for Merck TLC plates).

Examine plate under lon g w ave UV ligh t (365 
nm) and check for fo llo w in g  fluorescent zones  
(see Figure 26:C2):

(a) Appearance of blue fluorescent spots D' 
anc E' o f std aflatoxins Mj and B], resp., or ig i
nating from D and E (m igration in direction 1).

(b) Appearance of b lue fluorescent spots B' 
and C' of TFA derivatives of aflatoxins M] and B1# 
resp., originating from std solns spotted at B and 
C (m igration in direction 2).

(c) Appearance of b lue fluorescent spots 
A ,an d /o r  A 2 orig inating from ext spotted at A, 
w ith  R f values m atching those of spots B' and C', 
resp.

Identity o f aflatoxin Bj in ext is confirm ed  
w h en R j values of B] derivative from Sample (A2) 
and B] std (C') match. Sim ilarly, iden tity  of af
latoxin M] in ext is confirm ed w h en  Rf values of 
M] derivative from Sam ple (A ,) and M; std (B') 
match.
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27. N U T S  A N D  N U T  P R O D U C T S
N o additions, d eletion s, or changes.

28. O IL S  A N D  F A T S
(1) The fo llow in g  official first action m ethods 

w ere adopted official final action:
(a) Isolated trans isom ers, 28.075-28.080.
(b) 1-M onoglycerides, 28.139-28.147.

(2) The fo llow in g  interim  official first action  
IUPAC -A O AC m ethod for the determ ination of 
polar com p onents in frying fats, F clte Scifen A n -  
strichm. 8 0 ,106 (1978); /. Assoc. Off. Anal. Clwm. 64, 
1329 (1981), has been  adopted official first ac
tion:

P o la r  C o m p o n e n ts  in  F r y in g  F ats — O f f ic ia l  
F irst A c t io n  

IU P A C -A O A C  M e th o d

28 .C 0 1  Principle
M ethod assesses deterioration o f used frying  

fats, and is applicable to all fats and oils. Polar 
com ponents are those com ponents of fats detd by 
colum n chrom atgy under conditions specified , 
and in clu d e polar substances such as m on o gly 
cerides, d ig lycerides, free fatty acids that occur 
in  u nused  fats, as w e ll as polar transform ation  
products form ed during frying of foodstuffs  
a n d /o r  during heating. N onpolar com ponents  
are m ostly unaltered triglycerides. Frying fats 
are sepd by colum n chrom atgy on silica gel into  
non p olar and polar com ponents. Polar com 
p onents are detd indirectly by subtracting concn  
of nonpolar com ponents. Quality of sepn can be 
checked  by th in  layer chrom atgy.
2 8 .C 0 2  Apparatus

(a) C olu m n .—Glass, 2.1 cm id X 45 cm, w ith  
T eflon  stopcock and ground-glass joint.

(b ) TLC p la tes .— Pre-coated silica gel (w ithout 
fluorescen ce indicator), 20 X 20 cm, layer thick
ness = 0.25 mm.
2 8 .C 0 3  Reagents

(a) A d so rb en t.—  Silica ge l 60, particle size  
0.063-0 .200 m m  (70-230 m esh ASTM), Merck 
N o. 7734, or equ iv., adjust to H 2O content o f 5% 
as follow s: Dry silica gel > 4  h in porcelain dish  
in  160° oven; cool in desiccator to room temp. 
Adjust H ?0 content to 5%, e.g., w eigh  152 g silica 
ge l and 8 g H 20  in 500 mL r-b flask w ith  
ground-glass stopper and m ech. shake 1 h.

(b ) Eluting solven t m ix tu re.—Petroleum  ether 
(bp 4 0 -6 0 °)-e th er  (87 +  13).

(c) Sea-san d .—Anal, reagent grade; purified  
by acid and calcined.

(d ) Spray reagent.— M olybdophosphoric acid, 
10% in alcohol.
2 8 .C 0 4  Preparation of Sample

Warm sem i-liq . and solid  sam ples to temp, 
s lig h tly  above m p and mix thoroly; avoid over
heating. Rem ove visible impurities by filtration; 
if  H 20  is present, use hydrophobic filter.
2 8 .C 0 5  Preparation of Column

Fill colum n w ith  ca 30 mL petroleum  eth er- 
ether (87 +  13). Place wad of cotton w o ol in  
bottom  of colum n and rem ove air by pressing  
w ith  glass rod.

In 100 mL glass beaker, prep, slurry o f 25 g 
silica gel and ca 80 mL petroleum  ether-ether (87 
+  13) and pour slurry into colum n thru 8 cm glass 
fu n n el. Rinse beaker, fu n n el, and sides o f co l
um n w ith  sam e solv. O pen stopcock and drain 
solv. to 10 cm above silica gel. Level silica gel by 
tapping colum n.

A dd ca 4 g sea-sand thru fu n n el into colum n. 
Drain solv. to sand layer.
2 8 .C 0 6  Chromatography

To det. polar com p onents by diff., on ly  n on 
polar fraction is used. H ow ever, if sepn  is con
trolled by TLC, both polar and nonpolar fractions 
are required. Sepn may also be controlled  by 
checking recovery of sam ple, but for sam ples 
contg substantial amts of polar material, recovery 
may be incom plete because small amts o f h igh ly  
polar m aterial, genera lly  1- 2 %, are not elu ted  
under conditions specified .

Accurately w e ig h  2.5 ±  0.1 g (to 0.001 g) sam 
p le into 50 mL vol. flask, and d issolve in ca 20 mL 
petroleum  ether-ether (87 +  13) w h ile  w arm ing  
sligh tly . Let cool to room tem p, and dil. to vol. 
w ith  same solv. U sing vol. pipet, transfer 20 mL 
sam ple aliquot to colum n, w ith ou t disturbing  
surface.

Dry tw o 250 mL r-b flasks in 103 ±  2° oven , 
cool to room temp., and accurately w e ig h  to 0.001
g. Place one flask under colum n, open stopcock, 
and let sam ple soln  drain to lev el o f sand layer. 
Elute nonpolar com p onents w ith  150 mL petro
leum  eth er-eth er  (87 +  13) conta ined  in  250 mL 
dropping fu n n el. Adjust flow  rate so that 150 
mL passes thru colum n w ith in  60-70 m in. After 
elu tion , w ash any substance adhering to outlet 
of colum n into r-b flask w ith  petroleum  eth er-  
ether (87 +  13).
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1 2  1 2  1 2
F R A C T I O N

Figure 2 8 : 0 .  E valuation  o f e f fic ie n c y  o f fraction 
a tio n  by TLC sep aration  o f polar and n on -p o lar  
fraction; Fraction 1 co n ta in s  n on -p o la r  co m p on en ts, 

Fraction 2 co n ta in s  polar co m p on en ts.

In sam e m anner, e lu te polar com p onents into  
second 250 mL r-b flask w ith  150 mL ether. 
Discard silica gel.

Rem ove solv. from each fraction w ith  a rotary 
evaporator and 60° H 2O bath or w ith  N stream  
in 250 mL flask on steam bath. Avoid losses due 
to foam ing. If rotary evaporator is used, shortly 
before end  o f evapn, introduce N  into system  
from rubber bulb. Cool residue to am bient 
tem p, and introduce N  into flask. W eigh  
flasks.
28 .C 0 7  Calculations

Calc, polar com ponents, as % (w /w )  by for
mula:

Polar com p onents, % = [(E — A )IE ]  X 100
w h ere A =  g nonpolar fraction; E = g sam ple in 
20 mL aliquot (ca 1 g). Report result to 1 decimal 
place.
28 .C 08  Check of ColumnChromatography Efficiency by Thin Layer Chromatography

Dil. polar and nonpolar fraction (1 +  9) in 
CHCI3. A pply 2 p L  spots using capillary d is
p en sin g  pipet. D evelop  plate w ith  p etro leu m -  
ether-H O A c (70 +  30 +  2) in tank lined  w ith  fil
ter paper for ca 35 min (ca 17 cm). Rem ove plate 
and let solv. evap.

Spray plate w ith 10% m olybdophosphoric acid. 
After evapn o f alcohol, heat plate in 120-130°

d rying oven . Fraction 1 (nonpolar) sh ou ld  be 
free of polar substances (see Fig. 28.C l).

29. P E S T IC ID E  R E S ID U E S
The fo llo w in g  official first action m ethods  

w ere adopted official final action:
(a) Polych lorinated  b ip h en yls in poultry fat, 

fish , and dairy products, 29.001-29.018
(b) Polych lorinated b ip h en yls in paper and 

paperboard, 29.035-29.038, in clu d in g  both the 
total peak area or peak h eig h t m ethod and the 
individual peak area m ethod for quantitation of 
PCBs by electron capture gas-liquid chrom atog
raphy, 29.018, and Table 29:02

(c) H exach lorobenzene (HCB) and mirex in 
adipose tissue, 29.A 01-29.A 04

3C. S P IC E S  A N D  O T H E R  C O N D IM E N T S
N o additions, d ele tio n s, or changes.
31. S U G A R S  A N D  S U G A R  P R O D U C T S
N o additions, deletion s, or changes.

32. V E G E T A B L E  P R O D U C T S :  
P R O C E S S E D

(1) The official first action m ethod for the 
d eterm in ation  o f pH  o f ac id ified  foods, 
32.B 01-32.B 08, was adopted official final ac
tion.

(2) The fo llow ing official final action m ethods 
w ere declared surplus:

(a) Sodium  chloride (M ethod 1), 32.023
(b) Sodium  chloride (M ethod II, rapid m eth

od), 32.024
33. W A T E R S , A N D  SA L T

N o additions, deletion s, or changes.
34. C O L O R  A D D IT IV E S

(1) The official first action liquid chrom ato
graphic m ethod for the determ ination o f inter
m ediates and reaction by-products in FD&C Red 
N o 40, 34.B01-34.B06, was adopted official final 
action.

(2) The fo llo w in g  liquid chrom atographic 
m e:hod  for the determ ination of interm ediates 
anc. reaction by-products in FD&C Yellow No. 5 
w as adopted official first action:
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F igure 3 4 : 0 .  C hrom atogram  o f FD&C Y ello w  N o. 
5 (p eak  10). 1 =  in jectio n ; 2 =  t0; 3 =  PHSA; 4 =  SA; 
5 =  g ra d ien t fron t peak; 6 =  EEpyT; 7 =  PyT; 8 =  u n 
k n o w n ; 9 = D A A D B SA ; 11, 12, 13, and 14 =  u n 
k n o w n s. T op  tracing from  358 nm  detector; b ottom  
tracin g  from  254 nm  detector; D u P o n t 850 ch rom a

tograph used  for b oth  tracings.

I n te r m e d ia te s  a n d  R e a c t io n  B y -P r o d u c ts  in  
F D & C  Y e llo w  N o . 5

L iq u id  C h r o m a to g r a p h ic  M e th o d  
O f f ic ia l  F irst A c t io n

34 .C 01  Principle
Aq. so ln  o f dye is analyzed  by ion exchange  

LC, using gradient elution .
3 4 .C 0 2  Apparatus

(a) Liquid chrom atograph .—W ith gradient e lu 
tion capability, e.g., D uPont 830 or D uPont 850 
w ith  50 p L  sam pling loop . O perating con d i
tions: chart speed  0.5 cm /m in ; eluant flow  rate
1.0 m L /m in; tem perature am bient. Gradient 
p rofile for M odel 830: in itial com position  —
eluant 0% B, final com p osition—95% B; gradient 
rate 4% /m in, fu n ction — nonlin ear, s low  start 
m ode 2. Gradient profile for M odel 850: seg 
m ent 1, 0 to 7%  B eluant in 6 min; segm ent 2, 7 to

26% B in 12 min; segm ent 3, 26 to 35% B in 4 min; 
segm en t 4, 35 to 95% B eluant in 8 min; segm en t 
5, h old  on 95% B eluant until end  o f chrom ato
gram (see Figure 3 4 : 0 ) ;  all segm en ts are linear. 
Equilibration period (on ly  A or primary eluant 
flow ing) betw een gradient runs is detd by ability 
of colum n to sep. first 2 e lu tin g  peaks, phen- 
ylhydrazin e-p -su lfon ic acid (PHSA) and sulfa- 
n ilic  acid (SA). For M odel 830, use 8 m in in i
tially; for M odel 850, use 13 m in in itia lly . If 
resolu tion  is not adequate (see Figure 3 4 : 0 ) ,  
increase length  o f equilibration time.

(b )  D etecto rs .— (1) D uPont 254 nm detector 
(low  pressure H g source) w ith  attenuation set at
0.04 AUFS for M odel 830 and 0.05 AUFS for 
M odel 850. (2) D uPont M odel 835 m u ltiw ave
len g th  detector (m edium  pressure H g lamp  
source and 325-385 nm filter) w ith  attenuation  
set at 0.08 AUFS or D uPont UV spectrophtr d e
tector set at 358 nm  and attenuation at 0.08 
AUFS.

(c) C olum n .— D uPont Zipax SAX colum n 100 
cm X 2.1 mm id (Cat. N o. 882950-403). C ondi
tion n ew  colum n by heating 5 h at 50° w ith  
0.01M N a2B40 7  flow in g  through colum n at 1000 
psi. Check resolution o f FD&C Y ellow  No. 5 
contam inants, and con tin u e 5 h segm en ts of 
heating with 0.01M Na2B4C>7 flow in g  until good  
resolu tion , Figure 3 4 : 0 ,  is obtained.

(d )  S p ec tro p h o to m eter .— V isib le  and UV  
range.

34 .C 03  Reagents
(a) E luants.—(1) Primary or A eluant, 0.01M  

aq. N a2B40 7 . (2) Secondary or B eluant, 0.1M  
N aC 104 in 0.01M  aq. N a2B4C>7. Filter eluants 
thru 0.45 /urn filter (Cat. N o. HAW P 047 00, M il- 
lipore Corp., Bedford, MA 01730, or equ iv.) be
fore use.

(b) Std solus.— (7) PHSA, ca 0.05 m g/m L  0.02M  
HC1; (2) SA, ca 0.08 m g/m L  H zO; (3) l-(4 -su lfo- 
phenyl)-3-eth ylcarboxy-5-hyd roxyp yrazolone  
(EEpyT), ca 0.08 m g/m L  H zO; (4) l-(4 -su lfo-  
phenyl)-3-carboxy-5-hydroxypyrazolone (PyT), 
ca 0.08 m g/m L  FDO; (5) 4 ,4'-(diazoam ino)-d i- 
b en zen esu lfo n ic  acid (DAA DBSA), ca 0.08 
m g/m L  0.004M aq. NaOH. Det. exact concns of 
stds 1-4 from UV spectra of dild aliquots in H zO; 
det. concn of std 5 from v isib le  spectrum  of dild  
aliquot in 0.02M  aq. NaO H . PH SA std soln  is 
reliable on ly  ca 3 days. A pproxim ate absorp- 
tiv ities (m g/m L , 1 cm) are ( J) 72.8 at 250 nm , (2)
81.6 at 250 nm ), (3) 57 at 257 nm , (4) 57.7 at 257 
nm , (5) 86.5 at 410 nm.
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Table 34:C1. Preparation of calibration solutions

Soln No.
Std soln added, mL

PHSA SA EEpyT PyT DAADBSA
i
2 5
3 54 5
5 5
6 5
7 1 2 3 4 1
8 2 3 4 1 2
9 3 4 1 2 3

10 4 i 2 3 4

34.C04 S u i t a b i l i t y  T e s t
Prep, test soln contg 150 m g FD&C Yellow No. 

5/10 0  mL 0.01M  N a2B4C>7 and, relative to FD&C 
Y ellow  N o. 5, 0.1% each o f PHSA, SA, EEpyT, 
PyT, and DAADBSA. Set parameters and run 
blank gradient (no injection) and test soln . 
Compare chrom atogram  of test so ln  to that of 
Figure 3 4 : 0 .  If sim ilar resolu tion  is not at
tained, adjust operating parameters to those  
need ed  to resolve these com pds.
34.C05 C a lib r a t io n

For each calibrating soln , d isso lve 0.150 g 
FD&C Y ellow  No. 5 (free o f PH SA SA, EEpyT, 
PyT, and DAADBSA) in ca 50 mL H 20 .  Add 10 
mL 0.1M N a2B40 7  first to 100 mL vol. flask, then  
add aliquots as indicated in Table 3 4 : 0  to flask, 
add soln  of FD&C Y ellow  N o. 5, and dil to 100 
mL w ith H 20 .  Prep, calibration solns w ith in  13 
m in before injection. Sam ples of FD&C Y ellow  
N o. 5 w ill change on standing. Calc, concns of 
com pds being detd as w t % of FD&C Y ellow  N o. 
5. Calc. % concn in calibration soln  as:

C =  V X C '  X  0.667
where V  = vol. std soln taken; C  =  concn std soln  
as detd spectrophtric in m g/m L ; and 0.667 = 
100(%)/150 mg. M easure peaks for PHSA, SA, 
EEpyT, and PyT, using 254 nm  detector, and for 
DAADBSA, using 358 nm detector. Obtain areas 
from integrator or by m u ltip ly in g  peak ht by 
peak w idth at one-half ht. Plot % concn o f each 
compd against peak areas. Use calibration solns
1 -6  to det. retention tim es of com pds.
34.C06 D e te r m in a t io n

W eigh 0.150 g sam ple, d isso lve in ca 50 mL 
H 20 ,  add 10 mL 0.1M N a2B40 7 , and dil. to 100 
mL w ith  H 20 .  Prep, so ln  w ith in  13 m in before 
injection. Chrom atograph sam ple solns in ter
spersed w ith  calibrating solns, and compare

chrom atogram s. Identify by retention  tim es, 
and m easure areas of peaks corresponding to 5 
com pds. U se calibration plots to det. % PHSA, 
SA, EEpyT, PyT, and DAADBSA.

35. COSMETICS
N o additions, d eletions, or changes.

36. DRUGS: GENERAL
The official first action m ethod for the deter

m in ation  o f ch lo rin ated  hydrocarbons, 
36.013-36.017, was declared surplus.

37. DRUGS: ACIDIC
N o  additions, deletion s, or changes.

38. DRUG S: ALK ALO ID A N D  RELATED  
BASES

(1) The fo llow in g  official first action m ethods 
w ere adopted official final action:

(a) P hen oth iazin e, 38.185-38.186
(b) Procainam ide h ydroch loride, spectro- 

photom etric m ethod, 38.224-38.227
(c) E p h ed rin e in so lid  d osage form s, 

38.A 01-38.A 05, J. Assoc. Off. A nal. Chem. 63, 692 
(1980)

(d) C h lorpheniram ine m aleate tablets, sem i- 
autom ated m ethod, 38.A06-38.A11, /. Assoc. Off. 
A n al. Chem. 62 ,552 , 1197 (1979)

(2) The official final action fluorom etric  
m ethod  for the determ ination of quinacrine  
hydrochloride, 38.231-38.235, was editorially  
revised  so that full baseline scans are obtained. 
C hange 38.234 to read:
38.234 D e te r m in a t io n

Adjust spectrophotofluorom eter to ca 80%- 
fluorescence in tensity  (F) at 500 nm  w ith  std
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soln. Transfer ca 3 mL 0.1N HC1 to clean 10 X 10 
mm  cell and record the blank scan betw een  350 
and 650 nm . Repeat w ith  std and sam ple solns. 
In each case, draw baseline from  350 to 650 nm. 
Det. %F at peak max. (ca 500 nm ) o f sam ple and 
std so ln s relative to 0.1N  HC1 blank.

(3) The official first action spectrophotometric 
m ethod  for the determ ination o f am phetam ine, 
38.122-38.126, w as deleted .

(4) The fo llow in g  m ethod for the liquid  
chrom atographic determ ination  of physostig- 
m ine salicylate and physostigm in e sulfate in 
solutions, /. Assoc. O ff. Anal. Chetn. 65 ,132 (1982), 
w as adopted official first action:
P h y s o s t ig m in e  S a l ic y la te  a n d  P h y s o s t ig m in e  

S u lfa te  in  S o lu t io n s  
L iq u id  C h r o m a to g r a p h ic  M e th o d  

O f f ic ia l  F irst A c t io n

38.C01 P r in c ip le
Physostigm ine salicylate or sulfate is dild with  

C H 3C N  and detd by LC w ith  UV (254 nm ) d e 
tector and w ith  flurazepam  as internal std.
38.C02 A p p a r a tu s

(a) Liquid ch ro m a to g ra p h .— M odel 204 
eq u ipped  w ith  2 M odel 6000 pum ps, M odel 660 
so lv . program m er, 254 nm  UV detector, M odel 
U 6K injector (Waters Associates, Inc.) and M odel 
3380A integrator (Hewlett-Packard). Equiv. LC 
system  w ith  strip chart recorder may be used.

(b )  LC co lu m n.—pBondapak Q s , 3.9 mm id X 
30 cm (Waters A ssociates, Inc.) or equiv. reverse 
phase colum n p rovid ing appropriate retention  
tim es and sepn for p h ysostigm in e and internal 
std.

ratio and flow  rate may be varied to g ive  reten
tion tim e of ca 3 -4  m in for p h ysostigm in e peak 
(first) and sepn o f flurazepam  internal std peak 
(second).

(d ) Internal s td  so ln .—D isso lve 50 m g flura
zepam  HC1 in M eOH and dil. to 100 mL w ith  
M eOH.

(e) Physostigm ine s td  so ln s.—3.0 m g /100 mL. 
Transfer 60 mg accurately w e igh ed  USP P hyso
stigm in e, P hysostigm in e Salicylate, or P hyso
stigm in e Sulfate to 100 mL vol. flask and dil. to 
vol. w ith  CH3CN. Transfer 5.0 mL aliquot to 100 
mL vol. flask contg 5.0 mL internal std soln  and  
dil. to vol. w ith CH3CN. Use physostigm ine and 
salicylate stds w ithou t drying. Dry sulfate std 
2 h at 105°C.
38.C04 S a m p le  P r e p a r a tio n

Transfer aliquot o f sam ple (V) contg ca 3 mg 
p hysostigm ine or its salts to 100 mL vol. flask  
contg 5.0 mL internal std soln  and dil. to vol. 
w ith  CH3CN.
38.C05 S y s te m  S u i t a b i l i t y  ( C h r o m a to g r a p h ic

S y s te m )  C h e c k
(a) R ep ro du cib ility .— Let system  equ ilibrate  

w ith  flow  rate of ca 2 m L /m in. Then make four 
10.0 p L  injections of any std soln. Measure coeff. 
of variation of peak response for 4 injections by 
fo llo w in g  formula:

CV,% = 100 V2 (.r — x )2 

n -  1 x

w h ere x =  ratio o f area o f p h ysostigm in e peak 
divided  by area of internal std peak, x  =  m ean of 
these ratios, and n =  num ber o f injections.

Coeff. o f variation should  be <2%. If repro
ducibility is unsatisfactory, let system equilibrate 
longer and repeat test.

(b ) R esolu tion .—  R etention tim e for p h yso
stigm ine peak should be 2.5-4.5 min. Resolution  
factor, R, for physostigm ine peak and internal std 
peak should  be > 3 .0 , using fo llo w in g  formula:

R = 2 ( t '  -  t ) / (P W  +  P W )
38.C03 R e a g e n ts

(a) Am m onium  ace ta te .—0.05M. D issolve 3.85 
g N H 4OAc in H 20  and dil. to 1 L. Filter thru 4.7 
cm W hatman G F/F glass m icrofiber filter, or 
equiv., in M illipore-type filter holder. Adjust 
filtrate to pH  6.0 ± 0 .1  w ith  H OAc or N H 4OH.

(b) S o lven ts .— UV grade hexane and CH3CN  
(Burdick & Jackson Laboratories, Inc., or equiv.); 
filtered thru sam e filter as in (a).

(c) M obile phase.— CH3CN-O.O5M N H 4OAc (1 
+  1) at flow  rate of ca 2.0 m L /m in. M obile phase

w here f and t' =  mm retention o f physostigm ine  
and internal std peaks, respectively; and PW and 
PW' = mm peak w id th s m easured at baseline of 
physostigm in e and internal std, respectively .
38.C06 D e te r m in a t io n

Make duplicate 10 p L  injections each of sample 
soln and appropriate std soln, alternating sample 
and std solns. Calc, results by u sin g  response  
ratios (R R ) rei. to internal std, based on  peak 
areas:
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P hysostigm in e (or salt), m g/m L
= 100 X (R R IR R ') X (C IV )

w h ere RR and RR' =  response ratio of sam ple  
and std; C = concn o f std ( m g /100 mL); V =  mL 
sam ple. Identification is based on sam e reten
tion tim es for sam ples and stds.

39. D R U G S : N E U T R A L
(1) The official first action sem iautom ated  

m ethod for the determ ination o f nitroglycerin  
in sublingual tablets, 3 9 .A 0 1 -3 9 .A 0 7 , J. Assoc. Off. 
A n al. C hew . 6 3 , 696 (1980), was adopted official 
final action.

(2) The fo llo w in g  interim  official first action  
protein  nitrogen  unit precipitation m ethod for 
a llergen ic extracts, J. Assoc. O ff. A nal. C hew . 64, 
1435 (1981), was adopted official first action:

A lle r g e n ic  E xtracts —P r o te in  N itr o g e n  U n it  
P r e c ip ita t io n  M e th o d  
O f f ic ia l  F irst A c t io n

39 .C 01  Principle
Protein is pptd from allergen ic ext by phos- 

photu n gstic  acid, and N  in ppt is detd by appro
priate Kjeldahl procedure. Protein nitrogen unit 
(PN U ) is equiv. to 1 X IO-5  m g N.
3 9 .C 0 2  Reagent

Phosphotungstic acid (PTA) precipita ting solu
tion .— D isso lve 15.0 g PTA in ca 70 mL H 2O. 
A dd 22.2 mL HC1 and dii. to 100 mL w ith  H 20 .
39 .C 0 3  Determination

Com bine voi. of allergenic ext indicated below  
w ith  0.25 mL HC1 in 12 mL conical centri, tube. 
Use 2 mL sample w h en  approx. PNU value of ext 
is not know n. W hen approx. PN U  valu e o f ext 
is know n, analyze fo llo w in g  vols:

A llergen ic ex t, P N U /m L V ol., mL
> 3 5  500 1

15 500-35 500 2
<15 500 3

Add 1 mL PTA pptg soln. Mix thoroly. Let 
stand 1 h at room temp. (22 ±  3°).

Centrf. mixt. at room temp, at 2700 rpm (rotor 
radius = 10.80 cm) for 10-15 min (rel. centrifugal 
force m easured to tip o f sam ple tube = g  =  
880).

Test for com p leteness o f pptn by addin g 5 
drops PTA soln. Check visually for turbidity in 
supernate. If turbidity develop s, add addnl 0.5 
mL PTA soln . Let mixt. stand 1 h at room temp. 
Recentrf. at 2700 rpm for 10-15 m in (room  
tem p.).

Pour off supernate. Invert centrf. tube to 
drain ppt. Do not w ash ppt.

D isso lve  ppt in 10 mL 2% NaO H  by first add
in g  3 mL 2% N aO H  w ith  vol. pipet. U se vortex 
m ixer to loosen  ppt. Add 7 mL 2% NaO H  (vol. 
pipet). Mix thoroly. Det. N by appropriate 
Kjeldahl m ethod. P N U /m L  = 105 X mg 
N /m L .

(3) The fo llo w in g  d ifferential pulse polaro- 
graphic m ethod for the determ ination o f iod ine  
in  thyroid  tablets w as adopted official first ac
tion:

I o d in e  in  T h y r o id  T a b le ts  — P o la r o g r a p h y  
O f f ic ia l  F irst A c t io n

39 .C 0 4  Apparatus
Polarograph . — M odel 174 (Princeton A pplied  

Research Corp., Princeton, N ] 08540) or equ iv., 
w ith dropping H g electrode. Typical operating  
parameters: scan rate 5 m V /s; scan direction  

potential scan range 1.5 V; initial potential 
—0.9 V; m odulation am plitude 50 mV; d ifferen 
tial pulse operating mode; display direction  
drop tim e, 1 s; low  pass filter off; push-button, 
initial; offset, off; current range 1—10 p a m p , or as 
needed.
39 .C 05  Reagents

U se anal, reagents and glass-d istd  H 20  
thruout.

(a) Bromine w a te r .—-Br-satd H 20 .  Prep, fresh  
daily.

(b )  Potassium  carbonate .— If reagen t grade 
K2CO3 g iv es h igh  blank, purify as follow s: 
D issolve ca 200 g K2C 0 2 in 400 mL H 20 ,  add 50 
g 20-50  m esh Am berlite IRA-400 ion  exchange  
resin (Mallinckrodt Chemical Works), and agitate 
30 m in. Filter thru glass w ool p lug into porce
lain crucible, evap. to dryness on hot plate, and  
heat at 675° in m uffle 25 m in. Cool to room  
temp., and grind to fine powder w ith  mortar and 
pestle.

(c) Reagent blank. —Dissolve 8 g K2C 0 2 in ca 70 
mL H 20  in 100 mL vol. flask. Add 1 mL Br-satd 
H 20  and 20 m g N a2S 0 2. M ix, dil. to vol. w ith  
H 20 ,  and mix.
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(d ) Standard so lu s.— (2 ) lm g I /m L :  D issolve
1.686 g K 103 in ca 200 mL H 20  in 1 L vol. flask. 
Dil. to vol. and mix. (2) 32 qg I/mL: P ip e t8 mL 
std soln (1) into 250 mL vol. flask, dil. to vol., and 
mix.

(e) W orking so ln .— Pipet aliquot (V) of std soln
(2) contg sam e amt o f I contained  in one tablet 
(see below ) into 100 mL vol. flask contg 8 g 
K2C 0 3 d isso lved  in 70 mL H 20 .

Tab. strength , I con ten t, S td  soln 2,
gr. th yro id Pg mL

lu 32.4 1
1 128.6 4
2 259.2 8
5 643.0 20

Add 1 mL Br-satd H 20  and mix. Add Na2S 0 3 (ca 
20 mg) until soln  becom es colorless; mix. Dil. to 
vol. H 20  and mix.
39 .C 06  Sample Preparation

(a) Com posite a ssa y .—W eigh and fin ely  p o w 
der > 20  tablets. W eigh portion of pow der  
equiv. to 1 tablet into porcelain crucible that has 
been w ashed w ith  H N 0 3 (1 +  1), rinsed w ith  
H zO, and w ip ed  dry. Mix w ith  4 g K2C 0 3 and  
overlay w ith  addnl 4 g K2C 0 3. Place crucible in 
preheated 675° m uffle 25 m in. Cool, add 30 mL 
H 20 ,  carefully heat on hot plate to d isso lve res
idue, and filter thru funnel w ith  glass w ool plug  
into 100 mL vol. flask. Repeat h eatin g w ith  2 
addnl 30 mL portions o f H 20 ,  and add these exts 
to vol. flask. Add 1 mL Br-satd H 20 ,  m ix, add 
N a2S 0 3 (ca 20 m g) until so ln  becom es colorless. 
Dil. to vol. w ith  H 20  and mix.

(b) Individual tablet a ssa y .—Crush 1 tablet in 
porcelain crucible w ith  glass rod. R em ove any  
sam ple adhering to glass rod w ith  spatula, and  
add to crucible. Proceed as in Com posite Assay,
(a), b eg in n in g  "Mix w ith  4 g K2C 0 3 . . ."
3 9 .C 0 7  Determination

Add ca 10 mL w orking soln  to dry polaro- 
graphic cell. Bubble N  thru cell 5 min; then d i
rect stream of N  above soln . U sing typical op 
erating parameters as gu ide, sw itch  selector to 
external cell and w ait until pen becom es sta
tionary; then depress scan button. Sim ilarly, 
usin g  sam e settin gs, analyze sam ple soln  fo l
low ed  by reagent blank. From baseline estab
lished  by reagent blank, measure peak hts o f std 
and sam ple so ln s at ca —1.18 V vs SCE. Calc, as 
follow s:
I as % o f declared thyroid

= {PH  X V X W, X 3.2)1 (PH ' X Ws X TH )

w h ere PH  and PH ' = peak ht o f sam ple and std, 
resp.; V = mL of 32 q g /m L  std used to prep, 
w orking std soln; Wt and Ws = av. w t of tablet 
and wt o f sam ple, g, resp.; and TH =  declared  
thyroid  per tablet, mg.

40. D R U G S : IL L IC IT
N o additions, deletion s, or changes.

41. D R U G S  A N D  FEED  A D D IT IV E S  IN  
A N IM A L  T IS S U E S

(1) The fo llo w in g  interim  official first action  
gas-liquid chrom atographic-m ass spectrom etric 
m ethod for the determ ination of sulfam ethazine 
in  sw in e tissues, J. Agric. Food Chem. 29, 727 
(1981); /. Assoc. O ff. A nal. Chem. 64, 1386 (1981), 
w as adopted official first action:

S u lfa m e th a z in e  in  S w in e  T is s u e
G a s-L iq u id  C h r o m a to g r a p h ic -M a s s  

S p e c tr o m e tr ic  M e th o d
O f f ic ia l  F irst A c t io n

(A pplicable to residues at 0 .05-0 .20 ppm )

4 1 .C 01 Principle
Sulfam ethazine is extd from tissue w ith  

C H 3Cl-acetone. Ext is filtered and solv . is re
m oved by evapn. Residue is red issolved  in 
hexane and partitioned against IN  HC1. Acid  
phase is neutzd and sulfam ethazine is extd w ith  
C H 2C12. Solv. is rem oved and residue is m eth
ylated using d iazom ethane. S u lfam ethazine is 
iden tified  and quantitated using electron impact 
gas-liq . ch ro m atgy /m ass  sp ectrom etry (EI- 
G LC/M S) in selected  ion m ode. Six ions, m /z  
92, 98, 227, 228, 233, and 234 are m onitored. Ion 
current from each is accum ulated thruout GLC 
run, stored on mag. tape, and plotted  as ion  cur
rent vs time. Peaks appearing in ion current 
profiles are id en tified  and retention  tim es and  
areas for each peak are calcd. Sulfam ethazine is 
quantitated from std curve prepd by least squares 
linear regression using data from analysis of 
k n ow n  std solns. Identity o f su lfon am id e resi
dues is confirm ed by presence of significant ions 
appearing at proper retention tim e in proper 
relative abundances.

Procedure g ives quant, results as w e ll as data 
for confirmation of residues detected. Procedure 
is accurate at 0.1 ppm lev el w ith  expected co ef
ficient of variation of 4.6%. Min. detectable level 
is 0.002 ppm . To accom m odate residues > 0 .2  
ppm , reconstruct std curve as follow s:
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Expected Use Stds (in ppm  )
Concn Range A B C

0 - 0 .2  ppm 0.05 0 .10 0.20
0 .2 - 2.0  ppm 0.50 1.0 2.0
2 .0 - 20 .0  ppm 5.0 10.0  20 .0

41.C02 A p p a r a tu s
(a) B lender.—Virtis M odel 45, or equiv., w ith  

500 mL flasks.
(b) E vaporator.— N-Evap M odel III (O rgano- 

m ation Associates).
(c) G as-liquid chrom atograph-m ass spectrom e

te r .— H ewlett-Packard M odel 5992 quadrupole  
operated in m ultip le ion  m onitoring under fo l
lo w in g  conditions: electron energy , 70 eV;
electron m ultiplier, 2000-2800 eV; source temp., 
140°; integration tim e, 200 m s/m ass m onitored. 
Colum n: 2 mm id X 3 ft glass, packed w ith  3% 
OV-17 on 80-100 m esh Gas-Chrom Q (Supelco, 
Inc., B ellefonte, PA 16826). GLC conditions: 
injection port 230°; colum n 220°, H e flow  30 
m L /m in; GLC/MS interface, silicone membrane 
separator. Total analysis tim e is ca 17 m in. 
Sulfam ethazine retention  tim e is 9 -12  m in.

41.C03 Reagents
(a) S o lven ts .—Distd in glass, or equiv.: ace

tone; CH2CI2; M eOH (shake w ith  and store over 
anhyd. N a2S0 4); CH3C1 (no preservatives).

(b) Trisodium citrate soin. —Add 720 g trisodium  
citrate dihydrate to 1 L H 20 .

(c) Diazomethane. —Aldrich Chemical Co. No. 
Z210-159-1. Prep, according to manufacturer's 
instructions. Caution: Prep, diazom ethane in  
hood beh in d  protective screen or sh ield . Wear 
g lov es to prevent skin contact w ith  reagents. 
Observe caution w h en  hand ling diazom ethane. 
It is toxic and under som e conditions explosive. 
See 41.013. Recom m ended conditions and total 
vol. of d iazom ethane generated m in im ize in 
stability of com pd. Freshly m ade diazom ethane  
soin is golden yellow  and can be used for max. of 
1 w eek. Store in  freezer.

(d) Sulfam ethazine stock s td  soin. — 100 /rg/m L. 
Accurately w e ig h  10.0 m g su lfam ethazin e into  
100 mL vol. flask. D isso lve in  and dil. to vol. 
w ith  anhyd. M eOH

(e) Fortification s td  so in .— 5/rg /m L . P ip et5 .0  
mL stock std soin  into 100 mL vol. flask and dil. 
to vol. w ith  H 2O. Prep, std fresh w eek ly .

(f) GLC I M S  std  so in .—50 jUg/mL. Accurately 
w eig h  10.0  m g unlabeled  su lfam ethazin e into  
200 mL vol. flask. D isso lve in  and dil. to vol. 
w ith  anhyd. M eOH.

(h ) 13C-Labeled su lfam ethazine s td  so in .— 50

(Ug/mL. Accurately w e ig h  10.0 m g 13C-labeled  
sulfam ethazine into 200 mL vol. flask. D issolve  
ir and dil. to vol. w ith  anhyd. M eOH.
41.C06 GLC/MS Quantitation/ Confirmation

W eigh 50.0 g (±0.1 g) ground, frozen  tissue  
ir.to 500 mL blender flask. Select blank tissue as 
control. Fortify second blank tissue sam ple at
0.1  ppm  lev el w ith  unlabeled  su lfam ethazine  
(100 p L  GLC/M S std). Spike all sam ples at 0.10 
pnm  lev el w ith  13C-labeled su lfam ethazin e std 
soln  (100 p L ).

Add 100 mL CH Cl3-aceton e (1 +  1) to flask. 
Blend 1 m in at low  speed. Decant and filter liq. 
(ro  vac.) thru 24 cm W hatman 2V fluted  paper 
into 1 L r-b flask.

Repeat extn and filtering tw ice more. Trans
fer all tissue to filter paper after third extn.

Rinse flask w ith  ca 25 mL CH Cl3-acetone (1 +
1), transfer rinsing to filter paper, and let drain. 
Rinse filter paper and contents w ith  three 20 mL 
aliquots of CHCl3-acetone (1 +  1). If com bined  
fLtrates are not clear, refilter and w ash filter  
paper w ith  ca 20 mL CH Cl3-aceto n e (1 +  1).

Evap. on rotary evaporator at 55° (± 5 °)  to o ily  
residue (ca 1-2 mL). Rem ove from rotary eva- 
poratory prom ptly. Quant, transfer residue to 
250 mL separator using, in order, four 25 mL 
portions of hexane, two 3 mL portions of acetone, 
and tw o 25 mL portions of hexane. Add 10 mL 
IN  HC1 to separator. Shake gently 2 min and let 
phases sep. Em ulsions may be elim inated  by 
placing separator in 60° H 2O bath. Repeat extn  
3 rimes w ith  5 mL portions of IN  HC1, draw ing  
off acid phase and com bining filtrates in  the 125 
mL separator. Add 3.0 mL 10N NaOH to 125 mL 
separator and mix. Det. pH, using pH paper. If 
pH  is not 12-13, add addnl 10N NaO H  w ith  
m ixin g  to attain this pH.

A dd 25 mL CHCI3 to basic so ln  and shake 1 
m in. Let phases sep. com p letely , and discard  
CHCI3. Repeat CHC13 extn a second tim e, d is
carding CHCI3. Quant, transfer aq. phase to 
sm all beaker (ca 100 mL). Buffer by adding 25 
mL satd aq. trisodium  citrate. Adjust pH  w ith  
pH  m eter to 5.55-5.65 by adding NaO H  or HC1 
as required.

Quant, transfer contents of beaker to 125 mL 
separator, add 15 mL CH 2CI2, and shake 1 m in. 
Let phases sep. and transfer CH 2CI2 to 50 mL 
conical centrf. tube. Check pH  of aq. phase and 
re-adjust to 5 .55-5 .65 if necessary. Repeat 
C H 2CI2 extn tw ice.

Evap. contents of centrf. tube to dryness at 45° 
under stream of N  on N-Evap. D issolve residue 
in  1 mL anhyd. MeOH. Add 1 mL diazom ethane
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soln, mix w ith  vortex mixer, and let stand at room  
tem p. 5 m in. Transfer soln  from tube to 15 mL 
or sm aller concentrator tube and evap. to dryness 
at 45° under stream of N  on N-Evap. D isso lve  
m ethylated  residue in 200 p L  anhyd. M eOH.
4 1 .C 0 7  Preparation of Standard Curve

Add 100 p L  13C -sulfam ethazine std soln  (50 
p g /m L )  to each of three 15 mL concentrator  
tubes. Label tubes A, B, and C. Add 50 p L  
GLC/M S std soln  (50 p g /m L )  to tube A (equiv. 
to 0.05 ppm  , 2C). Add 100 p L  GLC/M S std soln  
(50 p g /m L )  to B (equiv. to 0.10 ppm  12C). Add  
200 p L  GLC/M S std soln  (50 p g /m L )  to tube C 
(equiv. to 0.20 ppm  , 2C). Add 1 mL freshly  
prepd d iazom ethane soln  to each concentrator 
tube and mix w ith  vortex mixer, let stand at room  
tem p. 5 m in. Evap. to dryness at 45° under  
stream of N  on N-Evap. D issolve each m eth y l
ated residue in  200 p L  anhyd. M eOH.

Set selected ion m onitor (SIM) data acquisition 
program area as follow s:

a M ass 1 = 227, d w ell tim e = 200 ms 
b Mass 2 = 228, d w ell tim e = 200 ms 
c Mass 3 =  233, d w ell tim e = 200 ms 
d M ass 4 = 234, d w ell tim e =  200 ms 
e M ass 5 = 92, dw ell tim e = 200 ms 
f Mass 6 = 98, d w ell tim e = 200 ms 
g S olven t elu tion  tim e = 1.1 min  

M ake injections in order g iven  below , 
a Inject 2.0 p L  std A 
b Inject 2 .0 /^L std B 
c Inject 2.0 p L  std C

For each std injection, det. ratio of areas of m /z  
227 peak to area of m /z  233 peak. Using method  
of least squares, calc, std curve for 227/233  mass 
ratio vs amt o f u n lab eled  su lfam ethazin e added  
to each std (amt m ay be expressed as ppm based  
on 50 g sam ple). Sim ilarly for each std, calc, 
fo llo w in g  confirm ation ratios: 228 /227 and
234 /233 . M ean 228 /227  and 234 /233 ratios 
com puted from  3 std injections w ill be used for 
confirm ation  o f id en tity  o f su lfam ethazine d e
tected in processed sam ples.
4 1 .C 0 8  Determination

W ith SIM program set as for Preparation of 
Standard C urve, inject 2.0 ^L from each sam ple to 
be analyzed . Plot reconstructed ion current 
profiles at end o f each run and calc. 227/233  ion  
mass ratio. Read su lfam ethazin e content of 
sam ple from  std curve.

For iden tification  purposes: (a) Sam ple u n 
labeled sulfam ethazine must co-elute w ith added 
13C-labeled sulfam ethazine, (b) The m /z  92,227, 
and 228 from unlabeled sulfam ethazine and m /z

98, 233, and 234 from l3C-labeled sulfam ethazine 
must all be present, (c) Ratios o f 228 /227  and  
234/233  ions in sam ple shou ld  be w ith in  10% of 
mean ratio detd for stds.

(2) The fo llo w in g  interim  official first action  
gas-liquid chrom atographic m ethod for the d e 
term ination of su lfam ethazin e in sw in e  tissues, 
/. Assoc. Off. Anal. Chem. 64 ,7 94 ,1 38 6  (1981), was 
adopted official first action:

S u lfa m e th a z in e  in  S w in e  T is s u e s  
G a s-L iq u id  C h r o m a to g r a p h ic  M e th o d  

O f f ic ia l  F irst A c t io n

41 .C 09  Principle
Tissue is extd w ith  acetone-C H C U , IN  HC1 is 

added, and solv. is evapd. Aq. so ln  is w ashed  
w ith  hexane, pH is adjusted to 5.55-5 .65, and  
sulfam ethazine is extd w ith  CH2CI2, m ethylated  
w ith diazom ethane, and detd by electron capture 
GLC.
4 1 .CIO Reagents and Apparatus

Rinse all clean glassw are thoroly w ith  M eOH  
and let dry. Use distd in glass so lvs suitable for 
pesticide analyses (Burdick & Jackson Laborato
ries, Inc., or equiv.).

(a) Sulfam ethazine s td  so ln s.—Prep, std solns  
contg 1, 2, and 10 p g  su lfam ethazin e U SP/m L  
acetone.

(b ) D iazom ethane deriva tizin g  reagen t.—Cau
tion: D iazom ethane is toxic, can cause specific  
sensitiv ity , and is poten tia lly  exp losive. Prep, 
diazom ethane reagent, m ethylate, and evap. in 
hood. A void ground glass joints, etched  or 
scratched glassware, and sharp edges. Store 
diazom ethane solns in freezer; do not expose to 
direct su n ligh t or strong artificial light. Prep, 
diazom ethane by ethereal basic distn  o f 21.5 g 
N -m eth y l-N -n itro so -p -to lu en esu lfo n a m id e  
(D iazald, Aldrich Chem ical Co.), w ith  200 mL 
ether as described in Diazald kit, Cat. N o. Z10, 
025-0. (N ote: Read Diazald kit instructions
carefully for safe h an d lin g  o f d iazom ethane.) 
After distn o f second portion (40 mL) o f ether, 
transfer ether soln of d iazom ethane thru funnel 
to narrow -m outh bottle and cap tightly  w ith  a 
polyseal cap. W hen stored in  freezer, so ln  re
tains its efficien cy as m eth yla tin g  agent > 1  
m onth.

(c) Gas chrom atograph.—Tracor M odel 222, or 
equiv., w ith  63N i linearized electron capture
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detector and 6 ft X 2 mm id glass colum n packed 
w ith  5% OV-7 on 100-120 m esh Gas-Chrom Q 
(A pplied  Science D iv ision , M ilton Roy Co. Lab
oratory Group, PO Box 440, State C ollege, PA  
16801). O perating conditions: injector 290°, 
colum n oven  260°; detector 290°; argon -m eth 
ane (90 +  10) carrier gas at 30 m L /m in; detector  
purge flow  20 m L /m in . R etention  tim e for 
m ethylated su lfam ethazine is 4 -4 .5  m in. A l
ternative colum n: 6 ft X 4 mm id, packed w ith  
5% OV-25.

(d ) Food chopper.— M odel 84142D (Hobart 
M anufacturing Co.), or equiv.

(e) Flasks. — 100 mL pear-shaped, 24 /4 0  joint 
(K ontes Glass Co. N o. K-608700).
4 1 . 0 1  Procedure

Cut tissue into 1.5 cu. in. p ieces and freeze in  
plastic bags. Pulverize en ou gh  dry ice in bow l 
of Hobart food chopper to ch ill bow l and grater 
thoroly. S low ly  add sm all portions (ca 50 g) of 
sam ple and contin ue chop p in g  until com plete 
sam ple is chopped. If necessary, add m ore dry 
ice to m aintain sam ple in frozen state during  
ch op p in g  procedure. Store sam ple in a freezer 
(—20°F) until dry ice has dissipated.

Transfer 15 g sam ple to b len der and b len d  5 
m in at m edium  speed  w ith  150 mL aceton e-  
CHCI3 (1 +  1). Filter thru glass-fiber paper, 
co llectin g  first 100 mL filtrate in  100 mL gradu
ate. Transfer 100 mL aliquot (equiv. to 10 g 
sam ple) to 250 mL r-b flask w ith  24 /4 0  joint and  
add 10 mL IN  aq. HC1. Evap. org. solvs on rotary 
vac. evaporator w ith  flask subm erged in  32 ±  4° 
H 2O bath. (For muscle and fat, som e extd fat w ill 
prevent com plete rem oval o f solvs.) Add 50 mL 
n-hexane to IN  HC1 phase and quant, transfer 
both phases to 125 mL separator. Rinse evapn  
flask w ith  addnl 5 mL IN  HC1 and transfer rinse 
to 125 mL separator. Shake contents of separator 
g en tly  by invertin g  fu n n el and returning to 
upright position  once a second for 50 s. Let 
funnel sit until phases sep. (ca 10 min). Draw off 
low er phase (IN  HC1) into second 125 mL sepa
rator. (Centrifugation may be required to avoid  
transfer of em ulsified  solv. w h ich  tends to bump 
during hydrolysis step.) R inse r-b flask w ith  5 
mL IN  HC1, transfer to first separator, contg  
hexane, mix, and sep. as above. Drain HC1 phase 
in to  secon d  separator and discard hexane. For 
h igh  fat sam ples only , add 15 mL CH 2CI? to HC1 
phase in  second separator, shake 30 s, and let 
phases sep. Draw off and discard low er CH2CI2 
phase.

Buffer aq. HC1 ext in separator by adding 25 
mL satd aq. trisodium citrate; then adjust pH with

pH  m eter to 5.55-5.65 by adding 3N N aO H  (ca
2.5 mL). Add 15 mL CH 2CI2 to separator and  
shake v igorou sly  for 90 s. Let phases sep. and  
transfer low er CH 2CI2 layer to 100 mL pear- 
shaped flask. After first extn, check pH  of aq. 
phase and re-adjust to 5.55-5.65 if necessary. In 
sim ilar m anner, ext w ith  3 addnl portions of 
CH 2CI2, com b in ing exts in 100 mL pear-shaped  
flask. Evap. solv. in rotary vac. evaporator w ith  
H 2O ba th at 25-30 0. Do not exceed 30 0. Sample 
may be kept overn igh t at this stage.

D isso lve residue in  1.0 mL acetone. Swirl 
flask to d isso lve any residue on w alls o f flasks. 
A dd 1 mL d iazom ethane derivatizing reagent 
and let stand 15 m in w ith  interm ittent gen tle  
sw irlin g . Evap. solv. under gen tle  stream of N. 
D isso lve  residue in 1.0 mL acetone.

Prep, m ethylated  stds by p ip ettin g  1.0 mL al
iquots of each su lfam ethazine std soln  into sep. 
100 mL pear-shaped flasks. Add 1 mL diazo
m ethane derivatization reagent and treat in same 
m anner as sam ple.
4 1 . 0 2  Gas Chromatography

Inject 2 -8  p.L m ethylated 1 p g /m L  su lfam eth
azin e std into gas chrom atograph. (R esulting  
peak ht shou ld  be 30-40% FSD.) Inject up to 3 
sam ples fo llow ed  by std w h ich  approx, m atches 
sample. If sample peak goes off scale, quant, dil. 
m ethylated  sam ple soln  w ith  acetone to g ive  
response that is 30-60% FSD. Correct results for 
diin .

Su lfam ethazine, ppm  =  1.5 [A X C X V ') / ( A '  
X W X V )
w h ere A , A ' =  peak area of sam ple and std, resp.; 
V , V' =  GLC injection vol. (pL) of sample and std, 
resp.; C =  concn o f std (pg sulfam ethazine/m L); 
W =  w t sam ple (g); 1.5 = 150/100 to correct for 
100 mL aliquot o f 150 mL sam ple ext taken for 
analysis.

42. D R U G S  IN  FE E D S
(1) The follow ing spectrophotom etric m ethod  

for the determ ination of arprinocid in  prem ixes, 
/. Assoc. O ff. A nal. Chem. 65, 52 (1982), was 
adopted official first action:

A r p r in o c id  in  P r e m ix e s  
O f f ic ia l  F irst A c t io n

42.C 01 Principle
Arprinocid is extd from prem ix in to  CHCI3 

and transferred into 0.1N HC1. Interferences are 
rem oved by partitioning w ith  CC14 and arpri
nocid  is detd by direct spectrophtric m easure
m ent at 258 nm.
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42 .C 0 2  Reagents and Apparatus
(a) Spectrophotometer. —Suitable for m easuring 

A at 258 nm.
(b ) H ydrochloric acid. —  0.1N. D ilu te 8.3 mL 

HC1 to 1 L w ith  H 2O.
(c) A rprm ocid std  soln .—Accurately w e igh  0.12 

±  0.01 g arprinocid std and d isso lve  in 100.0 mL 
CHCI3.
42 .C 03  Extraction

Accurately w e ig h  1.00 ±  0.05 g prem ix and  
transfer to 125 mL g-s erlenm eyer. Add by pipet 
100.0 mL CHCI3 and m ech. shake 20 m in. Filter 
ca 20 mL ext thru W hatman N o. 42 paper, cov
ering funnel to prevent evapn of solv. Transfer 
by pipet 3.00 mL filtrate and 3.00 mL arprinocid  
std soln  to sep. 50 mL centrifuge tubes. Place 
tubes in  ca 50° H 20  bath and evap. solv. to dry
ness under N  stream.
42 .C 0 4  Partitioning

Add by pipet 5.0 mL CC14 follow ed by 25.0 mL 
0.1N  HC1 to the tube and m ix 20 m in in  ultra
sonic bath. If residue is not d isso lved , addnl 
shaking is required. C entrifuge 5 m in at 
2000-2500 rpm.
42 .C 05  Determination

Transfer by p ipet 5.00 mL upper aq. phase to 
100 mL vol. flask, dil. to vol. w ith  0.1N HC1, and 
mix. M easure absorbance of the sam ple (A ) and 
std (A ')  at 258 nm  vs 0.1N  HC1 in  ref. cell.

Arprinocid, % = { A /A ' )  X ( W '/W )  X 100 
w h ere W = g sam ple; and W  =  g std.

(2) The fo llow in g  m icrobiological m ethod for 
the determ ination of bacitracin in  prem ixes at 
> 1 0  g / lb  was adopted official first action:

B a c itra c in  in  P rem ix  F eed s  
C y lin d e r  P la te  A ssa y  
O f f ic ia l  F irst A c t io n

(A pplicable to prem ixes contg > 1 0  g baci- 
tracin /lb)
4 2 .C 06  Principle

Bacitracin is extd from feeds into acidified org. 
solv. system. Ext is centrfd, and supernate is dild  
in  phosphate buffer and analyzed  by cy linder  
plate assay w ith  M. flavu s  as detection  or
ganism .

42 .C 07  Reagents and Apparatus
(a) M icroorgan ism .— M icrococcus flavus ATCC 

10240. M aintain  cu lture as in d icated  in  
42 .199(a).

(b) Extracting so lv .— Mix, by vol., 27% CH3CN, 
27% M eOH, 3% pH  6.0 phosphate buffer, 
(4 2 .1 9 7 )(f), 41% H 20 ,  and 2% H 3PO4 (85%); add 
0.5 g EDTA/L. (Extg solv. is satd w ith  EDTA.).

(c) P h osph ate b u ffe r .—  5%, pH  6.5. See  
4 2 .1 9 7 (d ).

(d ) D iluting so lven t.— M ethanol-5%  pH  6.5 
phosphate buffer (12  +  8 8 ).

(e) D ilu te H C l.— Carefully add 89 mL HC1 to 
H 20  and dil. to 1 L (IN ). Further dil. so ln  1:100 
(0.01N).

(f)  C ylin d ers .—See 42 .198(a).
(g) C y lin d e r  d isp en ser .— O ptional: see

42 .1 9 8 (c).

4 2 .C 0 8  Standard Solutions
See 42.202(a) and (b). Also prep. 0.30 and 0.16 

u n it/m L  solns to be plated as sam ples to m onitor 
assay.

4 2 .C 0 9  Preparation of Plates
U se one layer (ca 15 mL) o f agar antibiotic  

m edium  1, 42 .196(a ). Det. by trial plates opti
m um  concn (usually 0.02-0.05% ) o f M. flavus  
ATCC 10240 to be added to agar to obtain zones  
of in h ib ition  15-17 mm for 0.2 unit bacitracin/ 
mL. Pour 4 plates for each point on std curve 
(i.e., 16 plates) and 4 plates for each sam ple soln. 
Std curve w ill be plated tw ice (i.e., 32 plates) as 
w ill check sam ples 0.30 and 0.16 un it/m L . 
T herefore, total of 48 plates w ill be need ed  for 2 
curves and check samples, plus 4 addnl plates for 
each sam ple.

Let agar harden on level surface. Transfer to 
refrigerator and cool >1 h before dosing. Use 
plates sam e day prepd.

4 2 .C 1 0  Extraction
Accurately w e ig h  amt feed contg ca 4600 units 

of bacitracin into 300 mL erlenm eyer flask, or 
equiv.

A dd 100 mL extg solv. w ith  100 mL vol. p ipet 
and ext feeds > 5  m in by shaking flask or m ixing  
on  mag. stirrer.

Transfer supernate to plastic centrif. tubes and 
centrif. 10 m in at 2000 rpm. Filter supernate 
thru glass w oo l into graduate. U se vol. g lass
ware and d ilg  solv. to prep, final d iln  0.2 ±  0.05 
un it/m L .
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42 .C 11  Plating
U se 16 seeded plates for first curve. Use 0.20 

u n it/m L  as plate ref. On each plate, fill 3 alter
nate sta in less steel cy linders w ith  plate ref. and 
the 3 rem aining cylinders w ith  1 std. Be sure all 
cylinders are filled  w ith  const vol. (i.e., 0.25 mL). 
Preset E ppendorf pipet is best for this purpose. 
U se 4 plates for each sam ple, in clu d in g  0.3 and
0.16 u n it/m L  check sam ples.

Use 16 seeded plates for second curve, to be 
plated after all sam ples are plated. Use 8 plates 
for second plating of 0.3 and 0.16 un it/m L  check 
sam ples.

Incubate dosed plates 16-18 h at 37 ±  2°. Read 
zon es of in h ib ition  to nearest mm, using  
F ish er-L ily  zone reader.
4 2 .C 1 2  Determination

Det. corrected av. zon e diam s for std (Z') and  
sam ple (Z) solns according to 42.200. Det. re
sp on se line as least squares linear regression of 
fo llo w in g  equation:

Z ' =  »/log P' +  b
w h ere P' =  potency in u n it/m L  of std soln  asso
ciated w ith Z'; m , b = are least squares fitted slope 
and intercept parameters. Calc, potency of 
sam ple by fo llow in g  equation:
g bacitracin /lb  = [antilogfZ — h im )

X D X 0.0108]/sam ple w t
w here D = total sam ple diln; 0.0108 = 453.6 
(g / lb )/42 000  (u n its /g  bacitracin).

(3) The fo llow in g  liquid chrom atographic  
m ethod for the determ ination o f bacitracin in 
prem ixes at > 1 0  g / lb  was adopted official first 
action:

B a c itra c in  in  P rem ix  F eed s  
L iq u id  C h r o m a to g r a p h ic  M e th o d  

O f f ic ia l  F irst A c t io n

42 .C 13 Principle
Bacitracin is extd from feed into acidified org. 

solv. system . Ext is centrfgd, and supernate is 
analyzed  by ion-suppressed  reverse phase LC 
w ith  photom etric detection  at 254 nm.
42 .C 14  Reagents and Apparatus

(a) Liquid ch rom atograph .—  H ew lett-Packard  
M odel 1084-A, equ ipped w ith  UV photom etric

detector. O perating conditions: flow  rate 2.0 
m L /m in; detector w a velen gth  254 nm; 20 pL 
loop injection valve (Valeo Instruments Co., Inc., 
H ouston, TX 77055); am bient tem perature.

(b ) Chromatographic column. — 15 cm X 3.0 mm  
id, conta in ing 5 pm Supel Cosil LC-8  reverse  
phase packing (Supelco, Inc., B ellefonte, PA 
16823). U se colum n for bacitracin analysis 
only.

(c) Phosphate EDTA buffer.—pH 4.5. D issolve
13.6 g KH2P 0 4 and 2.5 g EDTA in 1 L H 20 .

(d ) Phosphate buffer.— pH 6.0. D isso lve 1.5 g 
K2H P 0 4 and 8.5 g KH2P 0 4 in 1 L H 20 .

(e) Solven t sy s tem s.— M easure vol. indicated  
below  w ith  graduate (except w here noted  o th 
erwise) into 100 mL vol. flask and del. to vol. w ith  
H 20 :

Vol. %
Solvent A Solv. B Solv. Extg Solv.

CH 3CN 0 40 28
M eOH 0 12 28
Phosphate-ED T A 

buffer
20 20 0

Phosphate buffer" 0 0 3
Coned phosphoric 0 0 1.2

acid"
0 Use vol. pipet.
(f) M obile phase .—Mix 59% (v /v )  B solv. w ith  

41% (v /v )  A solv. Mix, and adjust pH  to 6.8 w ith  
NaO H . S light adjustm ent to % vol. o f B solv. 
may be required to obtain desired sepn.

42 .C 15  Preparation of Standard
(a) D ryin g  of s td .—Caution: Bacitracin is very  

hydroscopic. Dry std day before use and store 
in desiccator overnigh t. Accurately w e ig h  
130-140 mg bacitracin ref. std (IMC, Terre Haute, 
IN 47808; 56.3 u n its /m g ) into fared (=  A) 50 mL 
vol. flask. Dry std 3 h at 60° under vac. at <5  mm  
pressure. Rem ove from oven  and place in d es
iccator to cool. R ew eigh (=  B). Am t bacitracin 
std = B -  A.

(b ) Preparation of std  so ln .— N ote: Store stds 
under refrigeration if not analyzed w ith in  3 h of 
prepn. Preferably, prep, std, store in refrigerator 
> 30  m in before analysis, and rem ove from re
frigerator just before analysis. S td  soln 1: D is
solve bacitracin std in 50 mL vol. flask w ith ca 20 
mL extg solv. and dil. to vol. Prep, fo llo w in g  
dilns from this soln. Std soln 2: Pipet 20 mL std 
soln  1 into 25 mL vol. flask; dil. to vol. w ith  extg  
solv . S td  soln 3: P ipet 15 mL std soln  1 into 25 
mL vol. flask; dil. to vol. w ith  extg solv.
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CO CO CM O LD CM^  T-H CM

F igure 4 2 : 0 . L iqu id  chrom atogram  o i  bacitracin  a ctive  co m p o n en ts  (in d ica ted  by arrow s).

4 2 .C 1 6  Extraction
A ccurately w e ig h  amt of feed  contg ca 6000 

units bacitracin activity into 125 mL erlenm eyer. 
Add 50 mL extg solv. w ith  vol. pipet and ext with  
wrist-action shaking > 5  m in. Centrifuge 10 mL 
portion  of ext 2 -3  m in at 2000-3000 rpm. Use 
clear supernate for assay. N ote: Store extd
sam ple so ln  under refrigeration if not analyzed  
w ith in  3 h. Preferably, prep, sam ple solns, store 
in  refrigerator > 3 0  m in before analysis, and re
m ove from  refrigerator just before analysis.

4 2 .C 1 7  Determination
Inject clear supernate from centrfgd feed  and 

std so ln s in to  chrom atograph, starting w ith  std  
so ln , then  2  sam ple solns, and then  another std  
so ln , u n til all sam ples and stds have been  in 

jected. Measure and total peak hts of the 3 active 
com ponent peaks (Figure 4 2 : 0 )  for sam ple (PH ) 
and std (PH ') solns.

Calc, response line for stds, using least squares 
linear fittin g  o f fo llo w in g  equation:

P H ' =  m ( P') +  b
w h ere P H ' = peak hts of std solns 1, 2, and 3; P' 
=  potency of std soln in un its/50  mL for std solns 
1, 2, and 3; m , b =  least squares detd slope and  
intercept.

Det. bacitracin content o f feed  from:

g bacitracin /lb  = 0.01080 (PH  -  b) 
m  X sam ple w t

w h ere 0.01080 = 453.6 (g /lb ) /4 2  000 (u n its /g  
bacitracin).
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43. V IT A M IN S A N D  OTHER NUTRIENTS
(1) The fo llow in g  official first action m ethods 

w ere adopted official final action:
(a) R ib oflav in , A A C C -A O A C  autom ated  

m ethod, 43.B01-43.B04
(b) N iacin  and niacinam ide, AACC-AO AC  

autom ated m ethod, 43.B05-43.B08
(c) Liquid chrom atographic m ethod for vita

m in D in fortified m ilk and m ilkpow der,
43.B09-43.B15

(2) The fo llow in g  liquid chrom atographic  
m ethod for the determ ination of vitam in D in  
m ixed feeds, prem ixes, and pet foods was 
adopted official first action:
V ita m in  D  in  M ix e d  F eed s , P r e m ix e s , a n d  P et  

F o o d s
L iq u id  C h r o m a to g r a p h ic  M e th o d  

O ff ic ia l  F irst A c t io n
(Applicable to products contg <200 IU and > 2  

IU vitam in D /g . For products contg > 200  IU 
vitam in  D /g , use 4 3 .A 0 1 -4 3 .A 0 8 .)

43 .C 01  Principle
Sam ples are saponified  and extd, and unsa- 

pon ifiab le material is chrom atographed succes
s iv e ly  on  alum ina to rem ove tocopherols and 
carotenes, if present, and on LC cleanup colum n  
to sep. from interfering substances. Second LC 
colum n packed w ith  silica seps vitam in D from  
im purities. Vitam in D is corrected for amt 
previtam in D form ed during saponification. 
Vitam in D is sum  of vitam in D and previtam in
D.

4 3 .C 02  Reagents
(a ) S o lven ts .— M eOH, alcohol, CH 3CN , to lu 

ene, peroxide- and acid-free ether, //-hexane 
(spectroquality). Dry //-hexane by passing thru 
colum n 60 X 8 cm diam. contg 500 g 50-250 p m  
silica dried 4 h at 150°.

(b) Sodium ascorbate so ln .— D isso lve 3.5 g 
ascorbic acid in 20 mL IN  NaO H . Prep, fresh  
daily.

(c) A ntioxidant solution. — 1 m g butylated hy- 
droxytoluen e (BH T)/m L hexane.

(d) Petroleum ether.—Reflux over KOH pellets 
and collect fraction distg betw een  4 0 3 and 60°.

(e) Ether petroleum  ether eluants. —  8 +  92 and  
40 +  60.

(f) A lu m in a .— N eut., type 1097 (E. M erck, 
Darmstadt, GFR).

(g) M obile  phase  ( for cleanu p co lu m n ) .— 
CH3C N -M e 0 H -H 20  (50 +  50 +  5).

(h) M obile phase (for analytical co lu m n ).— //- 
H exane contg 0.35% (v /v )  //-am yl alcohol.

(:) Vitam in D  s td  so lu s.—USP Ref. Std Ergo- 
calciferol (if sam ple labeled as contg vitam in D 2) 
or Cholecalciferol (if labeled as contg vitam in D 
or D 3). Accurately w e ig h  ca 12.5 m g vitam in  D 
std (W ')  in 100 mL amber vol. flask. D isso lve  
w ithou t heat in to luen e and dil. to vol. w ith  to l
uene (125 /^g/mL, soln  A). Dil. 10 mL soln  A to 
100 mL w ith m obile phase (h). Dil. 10 mL of this 
soln to 100 mL w ith  to lu en e-m ob ile  phase (h) (5 
+  95) for vitam in D std (soln  B) (1.25 p g /m L ;  50 
IU / mL). Also dil. 10 mL soln  A to 100 mL w ith  
m obile phase (g); dil. 20 mL of this soln to 100 mL 
w ith  m obile phase (g) (2.5 p g /m L ,  soln C). Prep, 
fresh daily.

(j) System  suitability std  soln. —Use USP Vitamin 
D Assay System Suitability Ref. Std, or prep, soln  
contg 2 mg vitam in D 3 and 0.2 mg trans-vitam in  
D3/g  in vegetable oil. Peaks of trans-vitamin D 3 
and previtam in D 3 m ust have ca sam e peak hts. 
If necessary, increase previtam in D 3 content by 
w arm ing oil soln  ca 45 m in  at 90°. Store soln  at 
5°.

43.C03 Alumina Column
Seal coarse fritted glass disk in low er end o f  

150 X 20 mm (id) tube and 250 mL bulb at upper 
end. Fit constricted portion at low er end w ith  
Teflon stopcock.

Heat 250 g alum ina overn igh t at 750°. Cool 
and store in vac. desiccator. W eigh 30 g dried  
alum ina into 100 mL erlenm eyer. P ipet 2.7 mL 
H 20  into flask, and stopper. Heat 5 m in on  
steam bath. V igorously shake warm flask until 
pow der is free-flow ing. Cool and let stand 30 
m in.

Add 40 mL pet ether to deactivated alum ina, 
sw irl, and transfer to tube, using pet ether. Let 
packing settle. Maintain head of >0.5 cm liq. on  
colum n thruout assay (alum ina colum n can be 
used for on ly  1 assay).

43.C04 Liquid Chromatography
(a) Liquid ch rom atograph .— H ew lett-Packard  

1010A, oreq u iv ., w ith  254 nm UV detector w ith  
2 colum ns: cleanup and analytical.

(b) Cleanup colum n.—  Stainless steel, 250 X 4.6 
(id) mm, packed w ith  10 p m  particle size Li- 
Chrosorb RP-18. Typical operating conditions: 
chart speed , 1 cm /m in ; eluant flow  rate, 1.4
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mL/ min; detector sensitiv ity , 0.08 AUFS; temp., 
am bient; valve injection vo l., 500 yL ;  solv. sys
tem , CH3C N -M e 0 H -H 20  (50 +  50 +  5).

(c) A n a ly tica l co lu m n .—  Stainless steel, 250 X
4.6 (id) m m , packed w ith  5 fim particle size Par- 
tisil-5, passing system  suitability test. Typical 
operating conditions: chart speed , 1 cm /m in ;  
eluant flow  rate, 2.6 m L /m in  (ca 1500 psi); d e
tector sen sitiv ity , 0.008 AUFS; tem p., am bient; 
va lv e  injection vol., 200 yL; solv. system , u-hex- 
ane contg 0.35% (v /v )  >/-amyl alcohol.
4 3 .C 0 5  S y s te m  Suitability Test for

Analytical Column
D issolve 0.1 g system suitability std soln in 100 

mL to lu en e-m ob ile  phase (5 +  95) and inject 200 
y L . Det. peak resolution betw een previtamin D3 
and trans-vitamin D 3 as: R = 2D /(B  +  C); where 
D  =  d istance betw een  peak max. of previtam in  
D 3 and trans-vitam in D 3; B = peak w id th  of 
previtam in  D 3; and C = peak w idth  of trans-vi
tam in D3. Perform ance is satisfactory if R is 
>1.0 .
4 3 .C 0 6  Calibration

Inject 500 y L  v itam in D std so ln  (soln  C) onto  
cleanup colum n thru sam pling valve and 200 y L  
soln  B onto analytical colum n, and adjust oper
ating con d ition s of detector to g ive  largest pos
sible on-scale peaks of vitamin D. Det. retention  
tim e o f vitam in  D on cleanup and analytical 
colum ns and peak ht o f vitam in D on analytical 
colum n. R etention tim e o f vitam in D on clean
up colum n sh ou ld  be betw een  15 and 25 min; 
adjust H 20  content of m obile phase, if necessary, 
to ach ieve this situation. Retention tim e o f v i
tamin D or. analytical colum n should be betw een  
15 and 20 min; adjust am yl alcohol content in 
m obile phase, if necessary, to achieve this situa
tion.
4 3 .C 0 7  Preparation of Sample

Isolation of unsaponlflable m a tter  from  p o w d er .— 
Accurately w e ig h  ca 25 g pow dered sam ple 
(preferably particle size < 1  mm) into sap on ifi
cation flask. Add 80 mL alcohol, 2 mL Na as
corbate soln, a pinch of N a2EDTA, and 10 mL 50% 
aq. KOH soln . Reflux 30 m in on steam  bath 
under N  w ith  mag. stirring. Cool and ext w ith  
five 60 mL portions o f ether in saponification  
flask; decant each tim e and transfer ether layer 
to 1 L separator contg 100 mL H 20 .  Shake ether 
layer in separator (A), let sep., and transfer aq. 
phase to 500 mL separator (B). Ext aq. phase with  
60 mL ether and transfer ether layer to separator
(A). Wash com bined ether exts w ith 100 mL

0.5N KOH soln and then 100 mL portions of H20  
until last w a sh in g  is neut. to phthln . Add 150 
mL pet ether, wait '/2 h, sep. from last drops of 
H 20 ,  and add 2 sheets of 9 cm filter paper in 
strips to separator. Shake, add 1 m g BHT, and 
transfer to r-b flask, rinsing separator and paper 
w ith  pet ether.

Evap. so ln  by sw irlin g  (Rotavapor) under N 
stream in 40° H 20  bath. D issolve residue im 
m ediately  in 5 mL hexane.
4 3 .C 0 8  Alumina Column Chromatography

Transfer sam ple soln  to colum n w ith  aid of 
three 10 mL portions of hexane. Discard eluate 
(contains carotenoids). Elute colum n w ith seven  
10 mL portions o f eth er-h exan e (8  +  92) and 
discard eluate (contains tocopherols and eth- 
oxyquin).

Elute colum n w ith  seven  10 mL portions of 
eth er -h exa n e (40 +  60), discard first 20-25  mL, 
co llectin g  rest of eluate in r-b flask (contains v i
tam ins A and D) w h en  front o f fluorescent vita
m in A band is located 3 cm from bottom  of co l
umn. Examine colum n <1 s under U„V light (360 
nm ) w ith  portable UV lam p to verify  elu tion  of 
vitam in A. Evap. soln  by sw ir lin g  (Rotavapor) 
under N  stream in 40° H 20  bath. Transfer to 
centrf. tube, rinsing flask w ith  2 -3  mL ether, 
evap. ether, and d isso lve in 1.0 mL M eO H  w ith  
warm ing. Add 1.0 mL CH 3CN and cool. 
Centrf. and use clear supernate for injection onto 
cleanup colum n.
43 .C 0 9  Determination

(a) Cleanup. — Inject 500 y L  sam ple soln  onto  
cleanup colum n thru sam pling valve and adjust 
operating conditions o f detector to g ive  largest 
possible on-scale peaks for vitam in D. Collect 
fraction betw een  3 m in before and 3 m in after 
vitam in D peak in 10 mL vol. flask. Add 1 mL 
antioxidant soln  and evap. to dryness under N  
stream. D issolve residue im m ediately in 2.0 mL 
toluene-m obile phase (5 +  95). Use this soln for 
injection onto analytical colum n.

(b) A ssa y .— Inject 200 y L  so ln  (a) onto ana
lytical colum n thru sam pling va lve, and adjust 
operating conditions o f detector to g iv e  largest 
possib le on-scale peaks of vitam in D. M easure 
peak ht of vitam in D. Use sam e operating con 
ditions and inject std soln B. M easure peak ht of 
vitam in D.

(c) C alculation .—
Vitam in D potency in IU /g  sam ple

_  1,25 X P X W  X V X 40 000 
P ' X W X V '
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w h ere P =  peak ht of vitam in D in  sam ple soln;
1.25 = correction factor for previtam in D form ed  
during refluxing for saponification; P' =  peak ht 
of vitam in D in ref. soln; kV = g  sam ple w eighed; 
IV' = m g ref. std; V =  total mL sam ple soln; V  =  
total mL ref. std soln; 40 000 =  IU vitam in D /m g  
USP Ref. Std.

(3) The fo llow in g  in vitro assay for predicting  
protein efficiency ratio (PER) as m easured by rat 
bioassay was adopted official first action:

C a lc u la te d  P r o te in  E f f ic ie n c y  R a tio  
(C -P E R  a n d  D C -P E R )
O f f ic ia l  F irst A c t io n

43.C10 P r in c ip le
Protein efficien cy ratio is calcd from the es

sential am ino acid composition of sample protein 
(DC-PER) or from both essential am ino acid 
com p osition  and enzym atic d igestib ility  of 
sam ple protein (C-PER). U sed together, C-PER 
and DC-PER m odels are capable o f provid ing  
reliable ests of protein quality for majority of 
foods and food ingredients currently in use. Rat 
bioassay, 43.195-43.208, rem ains official m ethod  
for detg protein quality; C-PER and DC-PER as
says are alternative m ethods for routine quality  
control screening of foods and food ingredients. 
U se of both assays is recom m ended w h en  estg  
protein  quality to provide internal check. Ex
perience indicates that, in rare cases, the 2 models 
w ill report quite different ests of protein quality. 
W hen this occurs, it shou ld  be regarded as a 
w arning that the sam ple under analysis is prob
ably:

( 2 ) sin g le-ce ll protein or protein surrounded  
by heavy cell w alls (e.g., yeast or w heat bran), 
w h ere DC-PER w ill overest. protein  quality, or

(2 ) partially or com p letely  predigested  pro
teins (e.g., liq. protein supplem ents), w here  
C-PER w ill underest, protein  quality, or

(3) protein sources k n ow n  to possess s ig n ifi
cant quantities of proteolytic inhibitors (e.g., 
im properly heat-treated soy protein), w here  
DC-PER w ill overest. protein  quality.

For major discrepancies in PER predictions of 
the 2  m odels, use rat assay as assay o f choice to 
est. protein  quality.

C om p u tation al procedu res for ob ta in in g  
C-PER and DC-PER ests are too len g th y  for re
p etitive hand calcn. For routine use of assay, it 
is recom m ended that algorithm  be placed on  
com puter.

43.C11 Apparatus
(a) A m ino acid a n a ly zer .—Able to accurately  

m easure individual am ino acids at concns as low  
as 20 nmolar. Must be stdzd using know n am ino  
acid stds at least once every 24 h.

(b) H ydro lysis  tu bes.—A ny std K im ax/Pyrex  
text tube or am pule > 15  mL capacity.

(c) W ater-jacketed chamber.—To fit on stir plate 
and co nnected  to 37 °  circulating H 20  bath.

(d) W ater b a th .— 55°.
(e) pH  m eter .—H aving com bination pH  elec

trode and capable o f reading to 0.01 pH  unit.

43.C12 Reagents
(a) A N R C  reference casein .—A vailable from  

Teklad Test D iets, PO Box 4220, M adison, WI 
53711.

(b) A m ino acid s td s .—ASP, THR, SER, GLU, 
PRO, GLY, ALA, VAL, MET, 1LE, LEU, TRY, PHE, 
LYS, HIS, AMM, ARG, CYS, and TRP. Available 
from any am ino acid analyzer supply house (e.g., 
Beckman Instrum ents, Fullerton, CA 92634; 
Pierce Chem ical Co.).

(c) Perform ic acid. —Add 1 mL 30% H 2O 2 to 9 
mL form ic acid (8 8 %). Let stand 1 h and cool to 
0 °.

(d) Buffer so ln .— Use buffer recom m ended for 
sam ple d iln  for am ino acid analyzer.

(e) Enzym e solns.—Use the follow ing enzym es 
(Sigm a Chem ical Co.) or their equiv.: porcine  
pancreatic trypsin (Type IX), porcine intestinal 
peptidase (Grade I), bovine pancreatic a-chym o- 
trypsin (Type II), bacterial protease (Pronase P or 
E). Soln A .— D isso lve 227 040 BAEE units of 
trypsin +  1860 BAEE units of a-chym otrypsin  +
0.520 L-leucine /3-naphthylam ide units o f p ep 
tidase in  10 mL H 20 .  Soln B. — D isso lve 65 ca
se in  units o f bacterial protease in 10 mL H 20 .  
Store both solns on ice.

(f) C ontrol p ro te in .— Suspend 10 g ANRC Na 
caseinate (a) in 200 mL H 20  and adjust to pH 8 
w ith N aO H . Maintain at pH  8 >1 h. Freeze-dry 
and det. N  content by Kjeldahl m ethod.
43.C13 Nitrogen Determination

Det. N  by 2.057, 7.057, 7.021, or other appro
priate Kjeldahl m ethod.
43.C14 Sample Hydrolysis

(a) A cid hydrolysis.—Place ca 0.1 g (w eigh to 0.1 
m g accuracy) sam ple in hydrolysis tube, add 10 
mL 6N  HC1, and mix. Freeze in dry ice-a lcohol 
bath. Draw and h old  vac. of < 50  p  for 1 min; 
seal tube under vac. H ydrolyze 24 h at 110 ±  1°. 
C ool, open tube, and filter hydrolysate thru
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W hatm an N o. 1 paper; rinse tube 3 tim es w ith  
H 2O and filter each rinse. Dry filtrate at 65° 
under vac. D isso lve dry hydrolysate in  vol. of 
buffer appropriate for am ino acid analyzer. 
Store hydrolysate not >1 w eek  before analysis. 
Use this hydrolysate to det. all am ino acids except 
m eth io n in e, cystine a n d /o r  cysteine, and tryp
tophan.

(b )  Perform ic acid oxidation fo llow ed  by acid h y 
dro lysis .— Place ca 0.1 g (0.1 m g accuracy) sam ple 
in hydrolysis tube, add 2 mL cold performic acid, 
and let sit overnight at 0-5°. Add 3 mL cold HBr 
+  0.04 mL 1-octanol (antifoam); im m ediately mix 
con ten ts 30 s in  ice-LUO  bath and evap. to dry
ness at 40° under vac. Add 10 mL 6 N HC1 to 
tube and perform  acid hydrolysis as described  
above. This treatm ent w ill quant, convert m e
th io n in e  to m eth ion in e su lfon e and cystine  
a n d /o r  cysteine to cysteic acid. U se this h y 
drolysate to det. m eth ion in e (MET) and cys- 
tin e /cy ste in e  (CYS).

(c) A lkaline h yd ro lysis .— Place ca 0.1 g (0.1 mg 
accuracy) sam ple in to  glass h ydrolysis tube 
h av in g  N a lgen e p o lyp rop y len e centrifuge tube 
as internal liner. Add 25 m g hydrolyzed potato 
starch (omit if sample is h igh  in starch). Add 0.6 
mL fresh 4.2N  N aO H  +  0.04 mL 1-octanol. Mix 
contents 2 m in  under partial vac. Freeze tube 
contents in dry ice-alcohol bath. Draw and hold  
vac. < 50  1u 1 m in; seal tube w h ile  under vac. 
H yd rolyze 22 h at 110 ±  1°. Cool, open tube, 
and transfer contents to 5 mL vol. flask contg  
sufficient cold 6N  HC1 to neutze hydrolysate; dil. 
to vo l. usin g  buffer appropriate for am ino acid 
analyzer. Centrf. or filter hydrolysate and store 
frozen. U se this hydrolysate to det. tryptophan  
(TRP).
4 3 .C 1 5  Amino Acid Analysis

A n alyze each o f the 3 hydrolysates usin g  pa
rameters optim al for am ino acid analyzer being  
used. U se std am ino acid so ln s to calibrate ana
lyzer at least every 24 h. Each am ino acid peak 
sh ou ld  have >85% resolution. W hen alkaline  
hydrolysate is analyzed , tryptophan must be 
sepd from lysinoalan ine. C om pute for each of 
the fo llow in g  am ino acids, the uncorrected g / 16 
g N: ASP, THR, SER, GLU, PRO, GLY, ALA, 
VAL, MET. ILE, LEU, TRY, PHE, LYS, HIS, AMM, 
ARG, CYS, and TRP according to:

g am ino acid (u n corrected )/16 g spl. N  = (y  
m oles aa X initial spl. vol. (mL) X MW aa)/(vo l. 
spl. injected (mL) X spl. w t (g) X %N for spl. X
6.25 X 105). C om pute percentage recovery by 
detg  N  content for each am ino acid:

g  N  contributed by each a a /16 g spl. N  = (14

X N o. o f N  atom s in  aa/M W  aa) X (uncorrected  
g aa /1 6  g spl. N)

% Recovery = 2 (g  aa N  for each aa/16 g spl. N) 
X 100
N ote: If percent recovery is < 8 6  or >105 , error 
w as m ade in  hydrolysis procedure (w eig h in g  
errors, d iln , instrum ent calibration) or in com 
putational process o f percent recovery. H y
drolysis, analysis, and /or computation of percent 
recovery must be repeated until percent recovery 
fa lls w ith in  86-105 tolerance before proceeding  
further. Adjust am ino acid profile to norm alize 
to 95%  hydrolysis:

Correction factor = 95%/% recovery  
Note: For each am ino acid, com pute the cor
rected g /1 0 0  g protein by:

g  am ino ac id /1 6  g  N  (corrected) = correction  
factor X g a a / 1 6 g N

4 3 .C 1 6  In Vitro Protein Digestion —
For C-PER

U se sam ple or control w t contg 10 m g N.
Place appropriate quantity of control protein, 

ANRC Na caseinate (f) or sam ple, in labeled vial 
contg mag. stirring bar. Add 10 mL H 2O and let 
soak 1 h. U sing pH  meter, 37° bath, and stirrer, 
equilibrate sam ple and control to pH  8 ±  0.03 at 
37° by addns of dil. HC1 and NaOH. At this time 
also equilibrate enzym e solns to pH 8 ±  0.03 at 
37°. Replace en zym es on ice; hold  sam ple and 
control at 37°.

To equilibrated control vial, add 1 mL enzym e  
soln  A w h ile  stirring. Exactly 10 m in after addn 
o f so ln  A, add 1 mL en zym e soln  B, and then  
transfer vial to 55° H 2O bath. Exactly 19 min  
after adding soln A, transfer vial back to 37° bath, 
insert pH electrode, and read pH  at 20 m in. pH  
o f casein control shou ld  read 6.42 ±  0.05 at 20 
m in. After proper pH  reading is obtained for 
control, carry each sam ple thru identical proce
dure and read 20 m in pH  (X) for each. Calc. % 
protein  d igestib ility  as

% D igestib ility  = 234.84 — 22.56(X)

4 3 .C 1 7  Computing the C-PER
C om pute C-PER using % d igestib ility  and g 

am ino a c id /16 g N of: LYS, MET +  CYS, THR, 
ILE, LEU, VAL, PHE +  TYR, and TRP. W hen  
com bining MET +  CYS and PHE +  TYR, the CYS 
and TYR can be no >50% of MET +  CYS and PHE 
+  TYR totals, resp. For exam ple, if g am ino  
a c id /1 6  g N  were: MET = 2 and CYS = 3, use 4 
for MET +  CYS total, because max. CYS can only  
be 50% of MET +  CYS total.
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Step 1: Express each essential am ino acid as 
percentage of FAO /W H O  std:
% FAO = [(g aa /16  g N )/F A O /W H O  std]

X % digestib ility
w h ere FA O /W H O  std is assum ed to be: LYS = 
5.44, MET +  CYS = 3.52, THR = 4.00, ILE = 4.00, 
LEU = 7.04, VAL = 4.96, PHE +  TYR = 6.08, TRP 
= 0.96.

Step 2: Examine each percentage o f FAO /
W HO std and adjust as follow s: (a) If all per
centages are >90% (before rounding to nearest 
in teger) o f FA O /W H O  std, and  LEU is <135% 
(before rounding to nearest integer) proceed to 
Step 3; otherw ise, (b) if any percentage is >100, 
reduce to 100 and proceed to Step 3.

Step  3: C om pute the fo llo w in g  for sam ple
protein  and reference casein:

X  =  2  [(1 /%  FAO /W H O  for each aa)(wt)]
Y = 2  w ts used

Wts to be used in Step 3 com putations:
% F A O /W H O * Wf

> 1 0 0 1
91-99 2
81-90 2.83
71-80 4
61-70 5.66
51-60 8
41-50 11.31
31-40 16
21-30 22.63
1 1 -2 0 32

0 -1 0 45.25
* Round to nearest integer.
Step 4: D iv id e the sum  of w ts (Y) by sum  of 

reciprocols (X) for both sam ple protein and ref. 
casein . Results w ill be term ed essential am ino  
acid scores for sam ple and casein.

Step 5: D ivide score o f sam ple by score of ref. 
casein . Result expresses sam ple as the ratio of 
ref. casein , and is term ed RATIO. If RATIO is 
> 0 .99  and <1.01, then  PER of sam ple is 2.5 and  
program  should  term inate at this point, i.e., the 
sam ple is casein or its equiv.

Step 6: C om pute the fo llow ing: Z = RATIO 
X 2.5.

Step  7: Com pute 4 discrim inant values to det. 
group into w h ich  sam ple is to be classified. 
D iscrim inant equations are:
Group 1 = -6 7 1 .8 4 1 8  -  6.57689(LYS) +  

3.56696(MET +  CYS) +  
13.10145(THR) +  2.54503(ILE) +

16.99881(LEU) -  0.43395(VAL) -  
11.5244(PHE +  TYR) +  
31.55321(TRP) +  
14.59278(D igestibility)

Group 2 =  -6 6 6 .4 4 9 2  -  2.78584(LYS) +  
5.17441(MET +  CYS) +  
13.08564(THR) +  4.61808(ILE) +  
16.22603(LEU) -  1.63223(VAL) -  
10.13673(PHE +  TYR) +  
32.60196(TRP) +
14.11668(D igestibility)

Group 3 = -6 1 9 .0 8 1 3  -  3 .13909(LYS) +  
4.26918(MET +  CYS) +  
10.00988(THR) -  1.42144(ILE) +  
15.7547(LEU) +  5.6604(VAL) -  
11.28705(PHE +  TYR) +  
30.49168(TRP) +  
13.79953(D igestibility)

Group 4 = -7 4 4 .7 1 2 2  -  0.37674(LYS) +  
6.03697(MET +  CYS) +
11.51527(THR) +  1.63251(ILE) +  
17.29687(LEU) +  3.0294(VAL) -  
11.5033(PHE +  TYR) +  
37.88725(TRP) +  
14.68169(D igestibility)

Step 8: C om pute C-PER by exam ining the 4 
group values computed in Step 7. Choose group  
num ber that has largest valu e and use that 
number to pick correct C-PER equation. For PER 
predictions, use follow ing group equations w hen  
digestib ility  was estd by the 4 en zym e proce
dure:
Group 1: C-PER = 1.12683 -  1.61426(Z) +

0.99306(Z2)
Group 2: C-PER = -7 .2 5 3 9 1  +  8.14063(Z) -

1.79517(Z2)
Group 3: C-PER = 4.30469 -  1.99609(Z) +

0.45996(Z2)
Group 4: C-PER = 12.75 -  8.21484(Z)

+  1.66016(Z2)

43 .C 1 8  Computing the DC-PER
DC-PER is computed using steps just described 

in com p utin g C-PER, w ith  on e addition al 
step — percent protein d igestib ility  is com puted  
from am ino acid profile instead of being detd via 
in vitro procedure. Coefficients for discriminant 
equations (Step 7) and PER predictive equations 
(Step 8 ) are also changed.

Com pute digestibility from am ino acid profile 
as follow s:

Step  2: Com pute the 3 group d iscrim inant
values for sam ple and  ref. casein.
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Group 1 = -20 3 .7 5 3 7  -  2.59402(LYS) +
9.27153(LEU) +  19.36964(ASP) +  
4.19676(PRO) +  12.46035(CYS) +  
34.3075(AM M )

Group 2 = -15 0 .3 7 0 7  -  0.78115(LYS) +
7.6239(LEU) +  15.46558(ASP) +  
3.8947(PRO) +  12.79949(CYS) +  
29.74493(AM M )

Group 3 = -15 5 .9 5 3 2  +  4.61135(LYS) +
7.85429(LEU) +  13.25949(ASP) +  
4.68431(PRO) +  13.2907(CYS) +  
19.89403(AM M )

Examine resulting d iscrim inant valu es for 
sample protein and ref. casein, and choose group 
num ber associated w ith  h igh est d iscrim inant 
value. U se group num ber to det. w h ich  d igest
ib ility  equation to use. If for sam ple, group  
equation N o. 3 has h igh est value, then use d i
gestib ility  equation N o. 3 b elow  to com pute  
sam ple d igestib ility . If ref. casein had h ighest  
value from group No. 2 equation, then  use d i
gestib ility  equation N o. 2 b elow  to com pute d i
gestib ility  for casein.

Group 1
D igestib ility  =67 .8263 +  0.60144(LYS) —

1.73309(LEU) +  2.48377(ASP) +  
2.03523(PRO) -  0.97312(CYS) -  
6.44299(AM M )

Group 2
D igestib ility  =160.5607 +  5.7998(LYS) -

2.20744(LEU) -  7.35627(ASP) -
0.85275(PRO) +  6.11058(CYS) -  
14.54944(AM M )

Group 3
D igestib ility  =116.5451 +  0.99537(LYS) -

4.37473(LEU) -  0.10243(ASP) -
0.06304(PRO) -  0.14005(CYS) +  
3.48679(AM M )

Previous Step 1 (C-PER procedure) now  be
com es 1-A. Steps 2 -6  rem ain as before.

Step 7: Substitute fo llow in g  discrim inant
group equations:

Group 1 = -35 0 .9 6 7 5  +  2.34642(LYS) -  
8.60862(MET +  CYS) -  
13.80721(THR) +  11.71013(ILE) +  
11.7984(LEU) -  12.10787(VAL) +  
9.68089 (PHE +  TYR) +  
46.88927(TRP) +
7.291(D igestib ility)

Group 2 = —454.6516 +  7.83575(LYS) — 
14.3054(MET +  CYS) -  
15.64592(THR) +  13.32306(ILE) +  
14.1817(LEU) -  17.40405(VAL) +

1 2 .36894(P H E  +  TYR) +  
64 .39914(T R P ) +  
8 .0 0 7 1 2 (D ig e s t ib il ity )

G ro u p  3 =  - 4 0 5 .9 2 7 5  +  5 .01252(L Y S) -  
8 .46439(M E T  +  CYS) -  
15 .014(T H R ) +  10.1986(IL E ) +  
11.91023(L E U ) -  9 .50181(V A L ) +  
9 .4 6 8 7 9(P H E  +  TYR) +  
49 .43095(T R P ) +  
7 .7 8 1 2 4 (D ig e s t ib il ity )

G ro u p  4 =  - 4 8 8 .5 5 6 9  +  9 .3207(L Y S) -  
11.36379(M E T  +  CYS) -  
15 .24675(T H R ) +  1 0 .6 0 1 19(ILE) +  
13 .93578(L E U ) -  12 .14625(V A L ) +  
10 .15707(P H E  +  TYR) +  
63 .1489(T R P ) +  
8 .2 2 5 8 8 (D ig e s t ib il ity )

Step 8: S u b stitu te  th e  f o l lo w in g  p r e d ic t iv e
eq u a tio n s:
G ro u p  1: D C-PE R  =  1 .254  -  2 .0 4 9 3 2(Z ) +

1 .3 0629(Z 2)
G ro u p  2: D C-PE R  =  - 4 .0 8 5 9 4  +  5 .125(Z ) -

1 .0 8398(Z 2)
G ro u p  3: D C-PE R  =  4 .6 6 4 0 6  -  2 .2 9 2 9 7(Z ) +

0 .5 0 5 8 6 (Z 2)
G ro u p  4: D C-PE R  =  10.44141 -  5 .9 3 3 5 9(Z ) +

1 .1 3281(Z 2)

44. E X T R A N E O U S  M A T E R IA L S:  
IS O L A T IO N

(1) T h e f o l lo w in g  in te r im  o ff ic ia l first  a c tio n  
m e th o d  for  th e  d e te r m in a t io n  o f  in te r n a l in se c t  
in fe s ta t io n  o f  w h e a t , /. Assoc. Off. Anal. Chem. 64, 
1408  (19 8 1 ), w a s  a d o p te d  o ff ic ia l first a c tio n  to 
re p la c e  4 4 .0 3 7  w h ic h  w a s  d e le ted :

W h e a t — In te r n a l In s e c t  I n fe s ta t io n  
O f f ic ia l  F irst A c t io n

4 4 .C 0 1  Reagent
Tween SO-Nâ EDTA [(ethylenediamine)-tctra- 

acetic acid tctrasodium salt] premix spin. — M ea su re  
4 2 0  m L 40% iso p r o p a n o l in  500 m L  g rad u ate. 
A d d  80  m L T w e e n  80 (p o ly so rb a te  80) to 100 m L  
g -s  g ra d u a te . In v ert 100 mL g ra d u a te  o v e r  2 L 
g la ss  b ea k er  a n d  d ra in  b r ie f ly . R in se  100 mL  
grad uate w ith  sev era l p o r tio n s o f  th e  420 m L 40%< 
iso p r o p a n o l, p o u r in g  ea c h  r in se  in to  b eak er. 
A d d  rest o f  40% iso p ro p a n o l to b eaker, add m ag. 
s t ir r in g  bar, a n d  start m ag . stirrer. A d d  10 g  
Na,}EDTA to b eak er w h ile  st irr in g  ra p id ly . A d d  
500  m L 40% iso p r o p a n o l a n d  stir  u n ti l  u n ifo rm . 
M ix e d  r e a g e n t s to red  in  g -s  fla sk  is s ta b le  1 
w e e k .



500 CHANGES IN MHTHODS: I. ASSOC. OTIC ANAL. CHUM. (VOL. 65, NO. 2, 1982)

44.C02 P r e p a r a tio n  o f  S a m p le
Mix grain by passing 6 tim es thru Jones sam

pler, recom bining sepns before each pass. Sep. 
s lig h tly  > 5 0  g and w eigh  50 g. Transfer 
w eig h ed  sam ple, small amt at a time, to 5 or 8 in. 
N o. 12 sieve, and w ith  stiff bristle brush, work  
insects thru sieve as com p letely  as possible.

Grind screened sample in cutting-type mill set 
at 0.061 in. (An electric coffee grinder, Norelco  
"Dial-a-Bean" M odel HB5115, N orth Am erican  
Philips Corp., or equiv., using coarsest grinding  
position, can be used.) Dry dam p or tem pered  
grain in forced-draft oven  1 h at 70-80° or 2 h in 
oven  w ithou t draft.

44.C03 I s o la t io n
Transfer cracked grain, inclu d ing any residue 

in m ill, to 2 L glass beaker contg mag. stirring 
bar, 44.002(p), and mixt. of 600 mL H 2O +  50 mL 
HC1. Stir g en tly  w h ile  b o ilin g  15 m in on  hot 
plate.

Transfer sam ple to No. 100 sieve, 44.002(u), 
w ith  gen tle  stream of hot tap H 20 .  Wash m a
terial on sieve w ith  very  gen tle  stream of hot 
(55-70°) tap H 20  until w ashings show  no acidity 
w h en  tested w ith  blue litm us paper.

Add mag. stirring bar, 44.002(p), to 2 L trap 
flask, 44.002(i)(3). Place wide-stern fu n n el in 
flask op en in g  and quant, transfer residue on  
sieve to flask w ith  40% isopropanol. Add 40% 
isopropanol to total vol. of 800 mL.

Clamp stirring rod so stopper or wafer is above 
liq. in flask. (Trap flask may stand overn igh t at 
this point.) Stir gen tly  w h ile  boiling 7 m in ±  10 
s on mag. stirring hot plate. Rem ove flask from  
hot plate and wash dow n sides w ith  min. of 40% 
isopropanol and im m ediately add 100 mL Tween  
8 0 -N a 4EDTA soln slo w ly  d ow n rod. H and-stir 
g en tly  1 m in and let stand 3 m in.

Add 50 mL m ineral o il, 44.003(y), dow n  stirr
ing rod. Stir mag., 44.004(b), 5 min on cool mag. 
stirrer, and let stand 3 m in.

Fill flask w ith  40% isopropanol, added slow ly  
dow n stirring rod to avoid m ixing or agitation of 
flask contents, and let stand 20  m in undisturbed. 
Trap off, rinsing neck of flask w ith  40% isopro
panol, and add rinse to trappings in beaker.

Add 35 mL m ineral oil to flask and hand-stir  
1 min. Clamp stirring rod so stopper or wafer is 
at m idpoint of flask. Let stand 5 m in, spin  
stirring rod to free settlin gs from stopper or 
wafer, and adjust oil level w ith  40% isopropanol 
to ca 1 cm above fu lly  raised stopper. Let stand 
undisturbed  15 m in. Trap off, and com bine  
trappings in beaker. Rinse neck of flask w ell

w ith  isopropanol, adding rinsings to beaker. 
Transfer trappings to ruled filter paper, rinsing  
beaker w e ll w ith  isopropanol. Examine papers 
at 15X, counting only w h ole insects, insect heads, 
cast skins, and head capsules.

(2) The fo llo w in g  m ethod for the determ ina
tion of light filth  in rice flours (pow ders), ex
truded rice products, and rice paper was adopted  
official first action:

L ig h t F ilth  in  R ic e  F lo u r s  (P o w d e r s ) ,  
E x tru d ed  R ice  P ro d u c ts , a n d  R ice  P a p er

O f f ic ia l  F irst A c t io n

44.C04 S a m p le  P r e p a r a tio n
(a) Rice flours (pow ders).—Preheat hot plate to 

max. heat. Add mag. stirring bar to 2 L beaker, 
and tare. Add 100 g sam ple. W ith forceful 
stream, add ca 100 mL hot tap H 20 .  Add 75 mL 
HC1 and fill to 800 mL mark w ith  hot tap H 20 .  
Place hot mixt. on hot plate and, w ith  mag. 
stirring, bring mixt. to vigorous boil. Boil 5 min. 
In small increments, transfer hot mixt. to No. 230 
sieve. Reserve 2 L beaker. Wash residue w ith  
forceful stream of hot tap H 20  until foam ing has 
subsided and H 20  is clear. Transfer residue to 
reserved 2 L beaker w ith  40% isopropanol. Add 
mag. stirring bar. Fill w ith  40% isopropanol to 
800 mL mark. W ith mag. stirring, bring to boil 
on hot plate. A dd 95 m l  m ineral oil, 44.003(y), 
and boil and stir 3 m in.

(b )  Extruded rice products and rice p a p er.—Pre
heat hot plate to max. heat. Add mag. stirring  
bar to a 2 L beaker, and tare. Break up 225 g ex
truded product or paper w h ile  w e ig h in g  into  
fared beaker. Add ca 1450 mL hot tap H 20  
m ixed w ith  150 mL HC1. H and-stir w ith  glass 
ro c w h ile  heating to v igorous boil. W hen  
product is flu id  enou gh , use mag. stirring. Boil 
10 m in. In sm all increm ents, transfer hot mixt. 
to N o. 230 sieve. Reserve 2 L beaker. Wash 
residue w ith forceful stream of hot tap H 20  until 
foam ing has subsided and H 20  is clear. Transfer 
residue to reserved 2 L beaker w ith  40% isopro- 
par.ol. Add mag. stirring bar. Fill w ith  40% 
isopropanol to 800 mL mark. With mag. stirring, 
brin g to boil on hot plate. Add 95 mL m ineral 
o il, 44.003(y), and boil and stir 3 min.
44.C05 F ilth  A n a ly s i s

(a) Rice flours (po w d ers).— Clamp off rubber 
h ose on  percolator, 44.002(i)(2). Add 300 mL 
40% isopropanol. Transfer hot sam ple mixt. 
from above to percolator. Rinse 2 L beaker w ith
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40% isopropanol and pour rinse into percolator. 
W ith sam e beaker, add en ou gh  40% isopropanol 
(ca 1 L) to fill percolator w ith in  3 cm of top. Let 
stand 5 m in  and drain contents to 5 cm from  
bottom  of o il layer. Repeat fill and drain steps 
at 2  m in  intervals w ith  hot tap H 2O until aq. 
phase is clear. Drain as above. Drain o il layer 
in to  1 L beaker. Rinse percolator sides w ith  
several alternate w ashes o f H 2O, 40% isopropa
nol, and isopropanol, collecting rinsings in same 
1 L beaker. A  1% sodium  lauryl sulfate soln may 
also be used if needed for final rinse. Filter onto 
ruled filter paper and exam ine m icroscopically  
at ca 30X.

(b ) E xtruded rice products and rice paper. —Pro
ceed  as in  (a), except for secon d  cycling. Refill 
percolator w ith  20% isopropanol. Let stand  
addnl 5 m in. Drain oil layer into 1 L beaker and 
rinse percolator as above.

(3) The fo llow in g  m ethod for the determ ina
tion  o f Geotrichum  m old  in com m inuted fruits 
and vegetab les w as adopted official first ac
tion:
Geotrichum M o ld  in  C o m m in u te d  F ru its  a n d  

V e g e ta b le s
O f f ic ia l  F irst A c t io n

4 4 .C 0 6  Sample Preparation
(a) Fruit n ec tars.—A dd 40 m L nectar and 10 

drops of crystal v io le t stain, 4 4 .0 0 3 (p ), to 40 mL  
centrf. tube (Corning, Pyrex No. 8340, or equiv.). 
M ix w e ll and proceed as in 44 .C 07 .

(b ) Purees w ith  no added s ta rch .—Add 20 mL 
puree and 10 drops of crystal v io le t stain, 
4 4 .0 0 3 (p ), to 40 mL centrf. tube. Mix w ell. 
Bring vol. to 40 mL w ith  H 2O and mix w ell. 
Proceed as in  44 .C 07 .

(c) Purees w ith  starch a d d ed .—Add 50 mL HC1 
so ln  (5 +  45) to 50 g fruit puree. Mix w ell and  
heat w ith  mag. stirring until starch clears. 
N eu tze  soln  w ith  50% KOH or 50% NaOH to pH
7.0 ±  1.0. Transfer 40 mL soln  to 40 mL centrf. 
tube and add 20  drops o f crystal v io le t stain, 
4 4 .0 0 3 (p ). Mix w e ll and proceed as in 44 .C 07 .

(d ) P a stes .— D isperse 1 part paste in  3 parts 
H 2O. If necessary, warm  gen tly  to break gel. 
Transfer 40 mL soln to 40 mL centrf. tube and add 
10 drops o f crystal v io le t stain, 4 4 .0 0 3 (p ). Mix 
w ell and proceed as in 44 .C 07 .
4 4 .C 07  Centrifugation

Centrf. 10 min as in 44.082. Im m ediately after 
centrf. com es to rest, decant aq. layer and read

vol. o f sedim ent. Dil. sedim ent 1 + 3  (v /v )  w ith  
stabilizer soln , 44.003(gg).

Pipet and count as in 44.079(d). Express re
sults in m ycelial fragm ents per 100 mL prepn.

(4) The fo llo w in g  m ethod  for H ow ard m old  
count in  fruit nectars, purees, and pastes was 
adopted official first action:
H o w a r d  M o ld  C o u n t o f  F ru it N e c ta r s , P u r ees , 

a n d  P a ste s
O f f ic ia l  F irst A c t io n

4 4 .C 08  Sample Preparation
(a) Fruit n ectars.— M easure 40 mL w e ll m ixed  

sam ple into 40 mL graduated, th ick-w all centrf. 
tube (Corning, Pyrex N o. 8340, or equiv.) and  
proceed as in 44 .C 09 .

(b ) Fruit purees w ith  no added s ta rch .— Dil. 
sam ple 1 +  1 w ith  H 2O, m easure 40 mL w ell 
m ixed sam ple into 40 mL graduated, th ick-w all 
centrf. tube, and proceed as in 4 4 .C 09 .

(c) Fruit purees w ith  added starch. —W eigh 50 g 
fruit puree into beaker and add 50 mL HC1 soln  
(5 +  45). Mix w ell and heat on steam  bath 15 
m in. M easure 40 mL w e ll m ixed , h ydrolyzed  
sam ple into 40 mL graduated, th ick-w all centrf. 
tube and proceed as in  44 .C 09 .

(d) Fruit p a stes .—D isperse 1 part paste in  3 
parts H 2O. If necessary, warm  gen tly  to break 
gel. M easure 40 mL w e ll m ixed sam ple into 40 
mL graduated, th ick-w all centrf. tube and pro
ceed as in 44.C 09.

4 4 .C 09  Centrifugation and Concentration
Adjustment

Centrf. 10 m in at 2200 rpm as in 44 .082 . 
Gradually let centrf. com e to com plete stop. 
Remove tubes and im m ediately decant supernate 
without disturbing sedim ent. Gently tap centrf. 
tube to level top of sedim ent. Dil. sedim ent w ith  
stabilizer soln , 4 4 .0 0 3 (g g ), as follow s: ( 1) peach, 
apricot, m ango, and papaya: 1 +  1; (2 ) pear and  
guava: 1 + 3 ;  (3) strawberries, blackberries,
raspberries, and blueberries: 1 + 6 .

Proceed with Howard m old count as in 44.096, 
b eg in n in g  "Clean H ow ard c e l l . . ."

(5) The fo llo w in g  m ethod for the determ ina
tion of ligh t filth  in ground turm eric by usin g  a 
solvent saver apparatus w as adopted official first 
action as an alternative to 44.122(a):
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S o lv e n t  S a v e r  T e c h n iq u e  
O f f ic ia l  F irst A c t io n

4 4 .1 2 2  Pretreatment
(e) A ltern ative  solven t saver technic solven t reflux 

for ground turm eric.— W eigh sam ple into 1 L 
beaker. Add 400 mL isopropanol and boil gently  
on hot plate 30 m in w ith  solv. saver app. inserted  
in to  beaker top. Solv. saver app. consists of 
support stands w ith  clamped 1 L r-b flasks w hich  
are stoppered w ith 2-hole rubber stoppers. Each 
h ole  has glass tube and rubber h ose attached. 
O ne hose is connected  to cold H 20  source, the  
other to drain outlet. W ith cold H 20  circulating  
thru flask, w hich is inserted into 1 L beaker contg  
sam ple, solv. is heated to boil and allow ed  to re
flux back in to  sam ple for set period of time. 
M ultip le units should  be set up in  parallel, using  
"T" connectors, rather than in  series, because 
increased tem p, at end  o f series may affect e ffi
ciency o f solv. reflux process. See Figure 4 4 : 0 .

Figure 4 4 :0 . Solvent saver apparatus.

(Precaution: O nly use isopropanol as solv. w ith  
th is technic.)

Pour sam ple into N o. 230 sieve and wash w ith  
gentle stream of hot tap H 20 .  Proceed w ith  extn 
as in  4 4 .1 2 3 (b ).

45. F O R E N S IC  S C IE N C E S
N o  additions, d ele tio n s, or changes.

46. M IC R O B IO L O G IC A L  M E T H O D S
(1) The official first action revision, “Changes

in  M ethods," /. Assoc. O ff. A n al. Chem. 64, 529 
(1981), of 46.054-46.067 for the detection  and  
iden tifica tion  o f Salm onella  to d elete  the com bi
nation of brilliant green, Salm onella-Shigella  (SS), 
and b ism uth su lfite agars and replace them  by a 
com bination  o f b ism uth su lfite , xylose lysin e  
desoxycholate, and H ektoen  enteric agars w as 
adopted  official final action.

(2) The official first action revision, "Changes 
in  M ethods," /. Assoc. Off .  A nal. Chem. 64, 529 
(1981), o f 46.054-46.067 for the detection  and  
iden tifica tion  o f Salm onella  to extend the appli
cability  o f the m ethod to ed ib le casein and m ilk  
chocolate was adopted official final action.

(3) Section 46.058(b) in m ethod 46.054-46.067
for the detection and identification of Salmonella 
was revised to clarify directions for the treatment 
o f typical or susp icious triple sugar iron (TSI) 
agar cultures. C hange 46.058(b) to read:

(b) P resu m ptive reactions.— Incubate TSI and  
LIA slants at 35° for 24 ±  2 h and 48 ±  2 h, resp. 
Cap tubes loosely  to m aintain aerobic conditions  
w h ile  incubating slants to prevent excessive H 2S 
production. Salm onella  cultures typically  have  
alk. (red) slant and acid (yellow ) butt, w ith  or 
w ithout H 2S (blackening of agar) in TSI agar. In 
LIA, Salm onella  cultures typica lly  have alk. 
(purple) reaction in  butt. C onsider o n ly  a d is
tinct ye llow  coloration in butt of tube as an acidic 
(neg.) reaction. Do not elim inate cultures that 
produce discoloration in butt solely on this basis. 
M ost Salm onella  cultures produce H 2S in LIA. 
Retain all presum ptive pos. Salm onella  cultures 
on TSI (alk. slant and acid butt) agar for biochem . 
and serological tests w h eth er or not corre
sp on d in g  LIA reaction is pos. (alk. butt) or neg. 
(acid butt). Do not exclude a TSI culture that 
appears to be n o n -Salm onella  if  the reaction in  
LIA is typical (alk. butt) for Salmonella. Treat 
th ese cultures as presum ptive pos. and subm it 
them  to further exam ination. LIA is usefu l in  
detection  o f S. arizonae and atypical Salm onella  
strains that u tilize  lactose a n d /o r  sucrose. D is
card o n ly  apparent n o n -Salm onella  TSI agar cu l
tures (acid slant and acid butt) if corresponding  
LIA reactions are not typical (acid butt) for Sal
monella. Test retained presumptive pos. TSI agar 
cultures as directed in 46.058(c) to det. if they are 
Salm onella  sp„ 46.062(e)(2), orS. arizonae organ
ism s, 46.062(e)(2).

If TSI slants fail to g ive typical Salm onella  re
actions, pick addnl susp icious co lon ies from  se-
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lective m edium  plate not g iv in g  presum ptive  
pos. culture and inoculate TSI and LIA slants as 
in (a).

(4) The fo llow in g  m ethod for the detection of 
Escherichia coli invasiveness by using m onolayer  
HeLa cells  prepared in  antibiotic-free m inim al 
essentia l m edium  w ith  fetal b ov in e serum  was 
adopted official first action:

E s c h e r i c h i a  c o l i  
Detection of Invasiveness 

Official First Action
46.C01 P r i n c i p l e

In vasiven ess is detected  by intracellular  
growth on m onolayer of HeLa cells on slides. To 
m in im ize  extracellular bacterial m ultiplication , 
h ost-p athogen  interaction is resolved  into 2 
phases, in fective  and intracellular, using ap
propriate substrates and the follow ing protocols: 
grow th o f m onolayer in cham ber slides, using  
con tro lled  inoculum  and period of incubation; 
detn of optim al pre-infection growth conditions  
for pathogen; w ashing pathogen to rem ove toxic 
end products; in fection  of host cell under con 
trolled conditions of num ber and m ultiplicity of 
infection, and m edium  and length of incubation; 
subsequen t rem oval o f unattached bacteria; use 
of p ost-in fection  m edium  to perm it on ly  intra
cellu lar bacterial grow th for lim ited  period.
46.C02 C u l t u r e  M e d i a

(a) M in im al essential medium (M E M ).— Eagle- 
type w ith  Earle's salts. D isso lve 126.4 mg L- 
argin ine.H C l, 24 m g L-cystine, 292 mg L-gluta- 
m ine, 41.9 m g L -histid ine.H C l.H 20 ,  52.5 mg L- 
iso leu c in e, 52.4 mg L-leucine, 73.1 m g L-lysi- 
ne.H C l, 14.9 m g L -m ethionine, 33.0 m g L-phe- 
n yla lan in e, 47.6 m g L-threonine, 10.2 mg L- 
tryptophan, 36.2 mg L-tyrosine, 46.8 mg L-valine, 
1 m g D-calcium pantothenate, 1 m g ch o lin e  
ch loride, 1 m g folic acid, 2 mg iso in osito l, 1 mg 
pyridoxal HC1, 1 m g n icotin am ide, 0.1 m g ribo
flav in , 1 m g thiam ine.HC1, 1 g glucose, 265 mg 
CaCl2. 2H 20 ,  400 mg KC1, 200 mg M g S 0 4.7H20 ,
6.8  g N aC l, 2.2 g NaHCO.r, 140 mg N aH 2- 
PC>4.H 20 , and 10 m g phenol red in 1 L H 20 .  
Sterilize by filtration. Final pH should be 7.2 ±
0.2. Check sterility o f all culture flu ids before 
use. Store at 4 -8 ° .

(b) Fetal bovine serum  (FBS) .—Sterile, virus- 
screened, m ycoplasm a-free, obtained aseptically  
d u r in g  sla u gh ter  (F low  Laboratories, Inc., 
M cLean, VA 22102). Store at 4 -8 ° .

(c) A n tib io tic  co n cen tra te  (A C ).— D isso lve  
500 000 international units (IU) pen icillin  G and 
500 m g streptom ycin (Flow Laboratories, Inc.) in 
100 mL H 20  and sterilize by filtration. Store at 
- 1 0 °.

(d) M E M  FBS-AC m edium .— Routine medium  
for cu ltivation  of HeLa m am m alian cells. Mix 
90 mL MEM (a), 10 mL FBS (b), and 1 mL AC (c). 
Store at 4 -8 ° .

(e) M E M -F B S  medium. —M edium  for cu ltiva
tion  o f HeLa cells before infection . Mix 90 mL 
MEM (a) and 10 mL FBS (b). Store at 4 -8 ° .

(f) Earle's sa lts .— Prep, w ithou t p h en ol red as 
fo llow s: D isso lve 6.8  g NaCl, 400 m g KC1, 265 
mg CaCl2, 200 mg M gS 04.7H20 ,  140 mg NaH 2- 
P 0 4.H 20 ,  1.0 g g lucose, and 2.2 g N a H C 0 2 in 1 
L H 20 .  Sterilize bv filtration. Final pH  should  
be 7.2 ±  0.2.

(g) Veal infusion bro th .— D isso lve 500 g veal 
(in fusion) and 10 g proteose pep ton e in 1 L H 20  
w ith  g en tle  heating. D ispen se 5 mL portions 
into 13 X 100 mm screw-cap tubes. Autoclave 15 
m in at 121°. Final pH  should  be 7.3 ±  0.2.

(h) Brain heart infusion (BH1). — D isso lve 12.5 
g BHI (pow der) in 1 L Earle's salts (f). S terilize  
by filtration. Final pH should  be 7.2 ±  0.2.

(i) Bile sa lts No. 3. —D isso lve 5 g b ile salts No. 
3 form ulation in 1 L Earle's salts (f). Sterilize by 
filtration.

(j) H eat-inactivated  HFBS.—Heat FBS (b) 2 h at 
55 ± 1 ° .  Store at 4 -8 ° .

(k) HFBS BH1-BS m ediu m .— Mix 20 mL heat- 
inactivated FBS (j), 10 mL BHI (h), 10 mL bile salts 
N o. 3 (i), and 60 mL Earle's salts (f). Store at
4 -8 ° .

(l) Veal infusion agar s la n t.— For m aintenance  
of cultures. D issolve 500 g veal (in fusion), 10 g 
proteose p ep tone N o. 3, 5 g NaCl, and 15 g agar 
in 1 L H 20  w ith  gen tle  heating. D ispen se 7 mL 
aliquots to 16 X 150 mm screw-cap tubes. A u
toclave 15 min at 121°. Final pH should  be 7.3 
±  0 .2 .

(m) Dulbccco's phosphate-buffered saline (PBS). 
— D isso lve 8.0 g NaCl, 200 m g KC1, 1.15 g 
N a2H P 0 4, 200 mg KH 2P 0 4, 100 m g CaCl2, and 
100 m g M gC l2.6H 20  in 1 L H 20 .  Sterilize by 
filtration. Final pH 7.2 ±  0.2.

(n) C alcium - and m agnesium -free Dulbccco's 
PB S.— D isso lve 8.0 g NaCl, 200 mg KC1, 1.15 g 
N a2H P 0 4, and 200 m g KH2P 0 4 in 1 L H 20 .  
S terilize by filtration. Final pH  7.2 ±  0.2.

(o) C alcium , m agnesium , phenol red-free Hank's 
P B S.— D isso lve 8.0 g NaCl, 400 m g KC1, 90 mg 
N a2H P 0 4.7H 20 ,  60 mg KH2P 0 4, 1.0 g glucose, 
and 350 m g NaHCC>3 in 1 L H 20 .  Sterilize by 
filtration. Final pH 7.2 ±  0.2.
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(p) T rypsin  stock  so/».— 2.5%. Suspend 2.5 g 
1:250 trypsin (D ifco Laboratories) in 100 mL Ca- 
and M g-free Hanks' PBS (o) and let particles 
settle. Sterilize by filtration. D il. 10 mL stock 
so ln  w ith  90 mL sterile Ca- and M g-free Dul- 
becco's PBS (n) to prep. 0.25% trypsin. Store at 
- 1 0 °.

(q) Gentam icin stock so ln .— D issolve 50 mg 
gentam icin  (Schering Corp., K enilw orth, NJ 
07033) in 100 mL Dulbecco's PBS (m) to g ive soln  
contg 500 /xg/m L. Dil. 1 +  9 w ith  Dulbecco's 
PBS to soln  contg 50 p g /m L .  Store at 4 -8° .

(r) L ysozym e so ln .—W eigh 0.3 g lysozym e, 3X 
crystalline, salt-free, ca 12 000 Shugar u n its /m g  
(Calbiochem-Behring, San Diego, CA 92112), into 
100 mL D ulbecco's PBS and stir to d issolve. 
Store at 4 -8 °  not > 2  w eeks.

(s) Intracellular grow th  phase m ediu m .— Mix 80 
mL MEM-FBS m edium  (e), 10 mL gentam icin  
soln  (50 p g /m L )  (q), and 10 mL lysozym e soln (r). 
Prep, im m ediately before use.
46.C03 D i a g n o s t i c  R e a g e n t s

(a) M a y-G ru n w a ld  sta in .—W eigh 2.5 g stain  
(M atheson, Colem an & Bell) into 50 mL absolute 
M eO H , d isso lve by grinding, and dil. to 1 L w ith  
M eO H . Stir 16 h at 37°. H old stain 1 m onth at 
22° (room  tem p.). Filter for use.

(b) Gicmsa sta in .— D isso lve 1 g stain (M athe
son, Colem an and Bell) in 66  mL glycerol by 
heating 1.5-2.0 h at 55-60°. Add 66 mL absolute 
M eOH. Store stain 2 w eeks in tightly stoppered  
b ottle at 22°. D il. stock spin (1 +  9) before 
use.

(c) D ecolorizing and deh ydratin g reagents.— 
Acetone; aceton e-xylen e (50 +  50) and (33 +  67); 
xylen e.

(d) M oun tin g  m edium .— Dil. m ounting m edi
um w ith xylene to g ive easily dispensed colloidal 
suspension; 20 mL Permount™ (Fisher Scientific 
Co.) d ild  w ith  5 mL xy len e is satisfactory.

(e) Human cervical epithelial cell culture. —ATCC 
HeLa culture. Other cultures, in clu d in g  H en le  
407 hum an in testine and hum an laryngeal car
cinom a gave comparable data; how ever, HeLa 
cell culture was m ore suitable w ith  regard to 
culture characteristics.
46.C04 A p p a r a t u s

(a) W ater baths. —M aintained at 35 ±  1 ° and 55
±  1 °.

(b) M icroscopes.— Standard 900X m agnifica
tion; inverted stage, 100X m agnification (Preiser 
Scientific, Charleston, WV 25322), or equiv.; 
m icroscope illum inator.

(c) Carbon dioxide in cu b a to r.— 95%. air-5%

C0 2 -moisture-satd atmosphere, m aintained at 36 
±  1° (Lab-Line Instrum ents, Inc., M elrose Park, 
IL 60160, or equiv.).

(d) Tissue culture chamber s lid es .—Clean m i
croscope slides m ounted w ith  partitions on  
plastic gasket to facilitate m ultip le testing. 
Lab-Tek units contg 4 cham bers are satisfactory  
(M iles Laboratories, Inc., N aperv ille, IL 60540), 
or equiv.

(e) Culture con tainers.—Sterile 3 flu id  oz (85 
mL) glass prescription bottles or plastic tissue  
culture flasks (Costar, Cam bridge, MA 02139, or 
equiv.).

(f) Glass cover slips. — 1 X 2 in. (2.5 X 5.1 cm).
(g) C ell-coun tin g  ch am ber.—  Spencer Bright 

Line, Fuchs-Rosenthal (Preiser Scientific), or 
equiv.

(h) R efrigerated centrifuge w ith  a d a p ter .—To 
accom m odate 13 X 100 mm tubes and covered  
centrf. cups to prevent aerosolization o f patho
gens.

(i) M em brane f ilte r s .—0.45 jim pore diam. 
(M illip o re  Corp., B edford, M A 01230, or 
equiv.).
46.C05 P r e p a r a t i o n  o f  H e L a  C e l l  C u l t u r e

U sin g  std cell culture technics, grow  HeLa 
strain on in n er surface of 3 oz glass or plastic 
container, usin g  5 mL M EM -FBS-AC m edium ,
(d), for 7 days at 36° in  CO2 incubator. Replace 
w ith  fresh culture m edium  on fourth day to 
prevent accum ulation o f toxic m etabolites. In 
prepg cells in m onolayer for transfer to chamber 
slides, wash once w ith  5 mL D ulbecco's PBS (m) 
prewarm ed at 36°. Add 5 mL prewarm ed (36°)
0.25% trypsin and hold  at room tem p. 2 m in. 
Aseptically rem ove ca 4.5 mL trypsin. Incubate 
flask at 36° w ith  occasional agitation. After 
m onolayer has detached and cells are fairly  
uniform ly distributed in residual trypsin, add 25 
mL prewarm ed (36°) MEM-FBS m edium , (e). 
Est. cell den sity, using counting cham ber. Add  
MEM-FBS m edium , if  necessary, to dil. su sp en 
sion to den sity  of 1 X 10s cells/m L . W ith occa
sional agitation, rapidly transfer 1 mL aliquots 
to chambers of slide. Incubate 20-24 h at 36° in 
CO2 incubator. A septically  rem ove sp en t m e
dium  before infection . Wash each m onolayer  
once w ith 1 mL prewarmed (36°) Earle's salts, (f), 
and 1 mL prewarm ed (36°) uninocu lated  in fec
tion m edium , (k) (see below ).
46.C06 P r e p a r a t i o n  o f  B a c t e r ia

Inoculate, w ith  need le, 5 mL veal in fu sion  
broth, (g), using growth from veal in fusion  agar 
slant (1) incubated at 22°. Incubate presum ptive
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E. coli broth cultures 18-24 h at 36°. Centrf. 
suspension 20 min at 1200X g at 18°. Resuspend  
cells in equal vol. o f Earle's salts, (f). Recentri
fuge 20 min at 1200X g. Resuspend cells in 5 mL 
Earle's salts. Dil. latter susp ension  w ith  pre
warm ed (36°) HFBS-BHI-BS m edium , (k), to 
final density of 5 X 107 cells/m L . Add 0.2 mL of 
each suspension to prepd cham ber (above). Use 
0.2 mL HFBS-BHI-BS for un inoculated  neg. 
control.

46.C07 I n f e c t i o n  S t a g e
Incubate cham bers 2.5 h at 36° in CCL in cu 

bator. Time factor is critical; shorter period re
su lts in m in. num ber o f infected host ce lls  and  
lon g er  period may result in cytotoxic effect 
arising from m edium  and possibly bacterial 
m etabolites.
46.C08 I n t r a c e l l u l a r  G r o w t h  S t a g e

Rem ove infection m edium  from chamber with  
Pasteur pipet. To prevent contam ination, use 
sep. p ipet for each chamber. Wash each chamber 
tw ice w ith  1 mL aliquots o f prewarm ed (36°) 
Earle's salts. Subsequently w ash  w ith  1 mL ali
quot o f prewarm ed intracellular grow th phase 
m edium  (s) prepd im m ediately before use. Add 
0.8 mL prewarm ed intracellular grow th phase 
m edium  to each chamber. Incubate 5 h at 36° in 
CO2 incubator. Control of extracellular growth  
is critical at this stage; sen sitiv ity  o f culture to 
gentam icin  and other antibiotics should  be ex
am ined by std procedures before pathogenicity  
testing. Problem  is critical in meats and dairy 
products w h ere antibiotics may have been used  
in therapy or in feeds.
46.C09 S t a i n i n g

R em ove flu id  contents of chambers. Wash 
m onolayer 3 times w ith 1 mL Dulbecco's PBS (n). 
Add 1 mL absolute M eOH fixative per chamber. 
H old  at room temp. 5 m in. Rem ove M eOH and 
side w alls o f cham ber slide. Insert sin g le-ed g e  
razor blade betw een gasket and slide, and gently  
pry gasket from slide. If necessary, cautiously  
rem ove rem nants of gasket from slide w ith  razor 
blade. Do not let specim en dry w h ile  slide is 
prepd for sta in ing. Im m erse s lid es in M ay- 
G runw ald stain (a) 10 m in. W ithdraw slides, 
rem ove excess stain, and immerse in Giemsa stain 
(b) 20 m in. W ithdraw slides, rem ove excess 
stain, and immerse in H 2O 10-20 s. Briefly rinse 
tw ice in  acetone. Briefly im m erse slides in fo l
lo w in g  sequence o f solvs: aceton e-x y len e  (50 
+  50), a ceto n e-xy len e  (33 +  67), and xylene.

Evenly distribute 4 drops o f m ounting m edium ,
(d) to slide. Place large cover slip  on prepn. 
Rem ove excess m ounting medium and xylene by 
g en tly  blotting. G ently apply pressure to re
m ove air bubbles from prepn.
46.CIO D e t e c t i o n  a n d  C r i t e r i a  o f  I n v a s i v e n e s s

Examine specim ens w ith  900X m agnification. 
Criterion for intracellular location o f bacteria is 
parfocality of cytoplasm ic ground substance and 
bacteria. If invasive, E. coli. occur w ith in  cyto
plasm . Frequently, they may be located along  
nuclear m em brane. In addition , they may be 
elongated . F inally, bacteria may occur w ith in  
a m em brane (phagolysosom e) ind ivid ually or in 
groups, indicative of intracellular grow th. Ex
am ine, at random, 10 fie ld s contg 15-25 HeLa 
cells. Count bacteria in each cell. Criterion for 
in fection  is > 5  bacteria per cell. Criterion for 
in vasiven ess o f bacterial culture is > 1 .0% in 
fected HeLa cells.

HeLa cells results w ith  E. coli strains must be 
confirm ed by Sereny keratoconjunctivitis test 
(1-3).

Selected References
(1) Actn Microbiol. Acad. Sci. Hung. 2, 292 (1955).
(2) Acta Microbiol. Acad. Sci. Hung. 4, 367 (1957).
(3) /. Hyg. Epidemiol. Microbiol. Immunol. 3, 292 (1959).

47. MICROCHEMICAL METHODS
N o additions, deletion s, or changes.

48. RADIOACTIVITY
The official final action m ethod for the deter

m ination of cesium -137 in m ilk by gamma-ray 
spectroscopy, using sim ultaneous equations, 
48.025-48.029, was extended  to in clu d e barium- 
140 and iodine-131. This exten sion , w h ich  had 
been adopted interim  official first action, was 
adopted official first action.

Iodine-131, Barium-140, and Cesium-137 in
M ilk by Gamma-Ray Spectroscopy, Using 

Simultaneous Equations
O fficial First Action

48.025 P r i n c i p l e
Applicable to I311 ,140Ba, and 137Cs in fluid milk 

preserved with HCHO. Known vol. is placed in 
counting vessel positioned over and around right 
cylinder scintillation crystal detector, Nal(Tl), of 
m ultichannel gam m a spectrom eter. Gamma 
radiation is counted for g iven  time. A ccum u
lated pulses from selected  photon  energy range
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are sepd from other gam m a-em itting radionu
clides and background radiation by sim ultaneous 
equations. 40K is alw ays present as natural 
contam inant and may contribute counts in  1 or 
more of photopeak ranges. Mutual interferences 
am ong these 4 photopeaks are elim inated  by 
apply ing matrix technic to sep. activities of the 
4 nuclides. M easurem ent of one std source of 
each nuclide provides the matrix coefficients.

In special cases, new ly formed fission products 
may be present, e.g ., I33I and 135I, w h ich  may

interfere either thru direct overlapp ing o f p h o 
topeaks or by contributing C om ptcn-continuum  
counts. Such interference may be m inim ized by 
w aitin g  for decay of short-lived  radionuclides, 
by addnl counting fo llow in g  decay, or by chem . 
sepn.

M ilk contg know n increm ents of 1311, 137Cs, 
and l40Ba, detd in  triplicate by 25 laboratories, 
and 2 nd m ilk contg know n increm ent of 13II, 
detd in triplicate by 40 laboratories, sh ow ed  
fo llo w in g  results (av. of triplicates):

Std Dev. (CV. %) Bias ± 95% Uncertainty
Amt Nuclide --------------------------------------------------- -------------------------------------

P re s e n t .
p C i / L

W ith in
L a b s

B e tw e e n
L a b s P C i / L %

1311
98 6.1 (6.2) 8.2(8.3) +0.9 ± 3.7 +0.9 ± 3.8633 29.0(4.6) 30.1 (4.8) +2.3 ± 14.3 +0.4 ± 2.3

i«B a12 6.5(9.1) 11.2(15.6) +4.0 ± 4.8 +5.5 ± 6.7515 19.5 (3.8) 35.8(7.0) +7.9 ± 15.8 + 1.5 ± 3.1
137Cs

52 4.7(9.1) 4.1 (8.0) + 1.3 ± 2.0 + 2.4 ±3.8305 11.4(3.7) 13.5(4.4) -9.8 ± 6.1 -3.2 ± 2.0
1311 
82 5.6 (6.8) 6.8 (8.3) -0.4 ± 2.4 -0.5 ± 2.9

48.026 A p p a r a t u s
(a) A lignm en t sources.—Gamma ray energies, 

at least 1 near ,37Cs spectrum , w ith  w ell know n  
energies and abundance of gam m a rays in p h o
topeaks, for alignm ent. Solid sources, ca 0.1 p C i, 
are preferred over liq. sources. 20/Ba is satisfac
tory single source with several photopeaks; 137Cs 
and 60Co are good pair.

(b) C ounter.— Low level gamma spectrom eter 
consisting of sh ielded  Tl-activated N al sc in til
lation detector, 4 X 4  in., coupled to m ultichannel 
pulse-ht analyzer and readout system .

(c) Counting vessel (M arin ettibeaker). — Use 3.5 
L beaker, Figure 48:01, for 4 X 4 in. detector. 
Beaker and lid available from plastic labora
tory-ware suppliers such as Bel-Art Products, 
Pequannock, NJ 07440, No. F26862 for beaker 
and No. 26872 for lid.
48.027 R e a g e n t s

(Caution: See 51.075.)
(a) Carrier solns. — 10 m g/m L . Prep, s o ln s o f  

CsCl (1.267 g /10 0  mL), Nal (1.181 g /100  mL), and 
BaCU^FUO (1.779 g /1 0 0  mL). Store in p o ly 
e th y len e  or glass bottles.

(b) Stock s td  solns. — 10 000 pC i/m L. Dii. cal
ibrated solns of 13II, l4nBa, and ,37Cs to approx, 
indicated strength.

(c) Potassium -40 stock s td  soln. — 1.89 dpm  
(d isin tegration s/m in ) 40K /m g K. D isso lve 240 
g KC1 (equiv. to 126 g K) in 3 L HLO in M arinelli 
beaker and dii. to 3.5 L.

(c ) Calibrating so ln s.— For Cs and Ba, add 3 -5  
mL carrier soln , (a), to 3 L H 20  in M arinelli bea
ker, m ix, add co n ven ien t amt o f stock std soln , 
(b), su fficient to reduce counting error to ca 17< 
w h en  counted within 10-100 min, mix, adjust pH  
to 3.5-4.5, and dii. to 3.5 L. Prep. I soln similarly, 
but adjust pH  to 8.5.

48.028 D e t e r m i n a t i o n
U sing alignm ent sources centered on detector, 

adjust spectrom eter to cover range at least be
tw een 0 and 2 meV, in intervals (channels) of 10 
or 2C keV. Adjust voltage or gain control so that 
the 2  gamma photopeaks of std fall in their ap
propriate channels. Check and adjust alignm ent 
daily.

Place M arinelli beaker contg 3.5 L calibrating 
so ln , (d), over detector, and count std for tim e
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(1 0 -1 0 0  m in) sufficient to reduce counting error 
to ca 1%. Repeat w ith  each calibrating soln  and 
w ith  H 2O. Recalibrate spectrom eter yearly or 
m ore freq u en tly  if gam m a ray resolu tion  
changes.

Transfer 3.5 L w ell m ixed m ilk sam ple at room  
tem p, into M arinelli beaker, place over detector, 
and count 100  m in or tim e su fficient to g ive d e
sired counting statistics.
48.029 C a l c u l a t i o n s

(a) Counter efficiency.—Total individual counts 
observed in  channels of photopeak range for 
each calibrating soln. Subtract total background 
count for sam e photopeak range. D iv id e net 
count by cou n tin g  tim e in m in and amt o f ra
d ion u clid e  in  pCi, and record cp m /p C i for 
each.

(b) In terference coefficien ts.—W hen counting  
std so ln  o f each radionuclide, I31I, 137Cs, U0Ba, 
40K, e.g., 131I, ratio of net counting rate in energy  
range o f each of the other radionnuclides to net 
cou n tin g  rate in  its ow n photon energy range 
gives its fractional interfering coefficient for each 
of the other energy ranges, e.g., 131I ratio o f net 
cou n tin g  rate in 137Cs energy range to net 
cou n tin g  rate in 13II photon  energy range gives  
its fractional interfering coeffic ient for l37Cs 
en ergy  range.

D esignate cou n tin g  rate for 131I, 140Ba, !37Cs, 
and 40K w ith  sym bols I, B, C, and K, resp. D es
ignate net counting rates (observed— back
ground) in their resp. photon  energy ranges as 
Nj, Nb, N c, and N k, resp. T hen, f, fractional 
co effic ien ts or contributions of nuclide in par
ticular range, is designated  by 2  low er case sub
scripts; first one indicates nuclide contributing  
counts to energy range (colum n) and second, 
n u clid e photon  energy range (row). The fo l
lo w in g  4 equations:

N , = I +  fb lB +  fc lC +  fk,K  (1)
N b = fib I +  B +  fcb C +  fkb K (2)
N c = fic I +  fbc B +  C +  fkc K (3)
N k = fik I +  fbk B +  fck C +  K (4)

can be solved  sim ultaneously by matrix algebra, 
using inversions to provide numerical consts W, 
X, Y, and Z in equations 5, 6 , 7, and 8 . These 
consts are used to solve for concn of each of these

4 nuclides in sample. N et counting rate for each 
n u clid e  is:

131I = I = W]Nj +  W2N b +  W3N c +  W4N k (5)
i40Ba =  B = XjNi +  X2N b +  X3N c +  X4N k (6 )

137Cs = C = YjNi +  Y2N b +  Y3N c +  Y4N k (7)
4°K = K = Z ,N , +  Z2N b +  Z3N c +  Z4N k (8 )

Calibration to derive values for consts in  equa
tions 5, 6 , 7, and 8 is applicable as lon g  as instru
m ent a lign m ent and m ode o f operation rem ain  
const and gam m a-em itting n u clid es are lim ited  
to the 4 elem ents in matrix. L ong-hand in ver
sion of 4 X 4 matrix is tedious and subject to 
m istakes. Use o f com puter is recom m ended to 
provide num erical consts for equations 5-8. 
Thereafter, desk ealens can det. concns of 131I, 
140Ba, 137Cs, and 40K in sam ples in  absence of 
computer by sum m ing counts in  each photopeak, 
subtracting background, and applying equations
5-8.

(c) Iodine-131, barium -140, cesium -137 , potns- 
sium -40 a c tiv ities .— From spectral gam m a counts  
of sam ple, substitute net value from equations 5 
thru 8 and convert net co u n ts/m in  for each  
nuclide to pC i/L  m ilk at tim e of counting:

1311(pCi/ L) = (net cpm )i/(Ei X V)
I40Ba(pCi/L) = (net cpm )b/(E b X V)
137Cs(pCi/L) = (net cpm )c/(Ec X V)
40K(pCi/L) = (net cpm )k/(E k X V),

w here E,, Eb, Ec, Ek = counting e ffic ien cy /p C i 
from std solns for 131I, ]40Ba, 137Cs, 40K, resp., and 
V = sam ple vol., L.

49. SPECTROSCOPIC METHODS
N o additions, deletion s, or changes.

50. STANDARD SOLUTIONS AND  
MATERIALS

N o additions, deletion s, or changes.
51. LABORATORY SAFETY

N o additions, d eletions, or changes.
52. REFERENCE TABLES

N o additions, d eletions, or changes.



ERRATA AND EMENDATIONS, OFFICIAL METHODS OF ANALYSIS, AOAC, 1982
The fo llow in g  changes shou ld  be made in the 13th edition:
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Section Page
7.066 134 C hange m ethod title to read:

F r i t t e d  G l a s s  C r u c i b l e  M e t h o d  ( 2 0 )
O f f i c i a l  F i n a l  A c t i o n

16.085 249 Line 5: C hange to read ". . . for series of > 8  preanalyzed (16.056 or
16.057) . . . "

16.125(f) 254 C hange to read: (f) Phenol s td  so ln s.— (1) Stock soln .—Accurately w eigh
1.000 g pure ph en ol, transfer to 1 L vol. flask, dil. to vol. w ith  0.1N HC1 
and mix (1 mL = 1 m g phenol. Soln  is stable several m onths in 
refrigerator). (2) D il. 5 mL stock soln  to 500 mL w ith  H 2O and mix (1 mL 
= 10 fig  phenol). (3) D il. 10 mL soln  (2) to 100 mL w ith  H 20  and mix (1 
mL = 1 yug phenol). W orking std s.— Dil. 0.0, 0.5, 1.0, 2.5, and 5.0 mL to
5.0 mL w ith  H 20  to prep, std solns contg 0.0, 1.0, 2.0, 5.0, and 10.0 /rg 
p h en ol eq u iv ./sam p le , resp. Prep, fresh daily.

16.125(g) 254 C hange to read: (g ) C olor std  so ln s.— Prep, w ork ing std solns in series of
tubes, add 0.5 mL buffer (a), then add 0.1 mL CQC soln  (c) and 2 drops of 
catalyst (d), or use 0.1 mL Indo-Phax soln  (c). Mix w e ll, and incubate 5 
m in at 40°. Rem ove from bath, and ext w ith  3 mL BuOH as in 16.126.

297 Line 1. C hange to read ". . . 0.2M each N a2CC>3 . .18.075(a)
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IN D E X

Entries are located by section numbers. Official first actions are designated by 1 asterisk. Actions 
on present official m ethods are identified  as in  the fo llow ing example: 6.372 (revision, 1980), w h ich  
sh ow s that a revision  o f 6.372, w h ich  w as adopted at the 1979 m eetin g , appeared in  "Changes in  
M ethods" in  the March 1980 issue o f /. Assoc. Off.  A nal. Chem.

The number in brackets fo llow ing each com pound for w h ich  a determ ination is given  is the registry 
num ber assigned to it by C hem ical Abstracts Service. This is a un iqu e num ber for that com pound; 
it perm its entry into the chem ical inform ation system  of the Chem ical Abstracts Service. For sy n 
onym s, the CAS registry num ber is g iv en  w ith  the com m on name.

AA C C -A O A C  m ethods, for niacin and niacin
am ide in  food products, 43.B05* (final, 
1982)

for riboflavin, in food products, 43.B01* (final, 
1982)

Acidity, titratable, o f fruits and fruit products, 
22.061 (final, 1980)

Acids, foreign  organic, in  fruit juices, 22.077 
(final, 1980)

Acrylamide, safety aspects, 18.A01,18.B06
A flatoxins, Bi and M lr in  liver, 26.C01*, 

26.C06*
in  cottonseed  products, 26.A01*

rapid m ethod, 26.052 (deletion , 1980) 
in  peanuts, 26.020 (1981)*
M i, confirm ation, 26.095 (deletion , 1980) 

in  dairy products, 26.090 (revision , 1980), 
26.A10*, 26.A14 (use o f b en zen e -  
CH 3CN, 1981)* 

in liver, 26.A15 (1982)* 
standards, 26.008 (revision , 1980), (use of 

b en zen e -C H 3CN, 1981)*
AG chlordane, heptachlor in , 6.241 (surplus, 

1982)
in  pesticides, 6.232 (surplus, 1982), 6.236 (sur

plus, 1982)
Alcoholic beverages, see also specific com 

m odity
alcohol in, 9.C03* 
m alting barley, extract, 10.C21* 

m oisture in , 10.B01* (final, 1982)
A lkalinity of ash, in cacao products, 13.005 and

13.006 (12th edition) (deletion, 1980), 13.007 
(final, 1980)

Alkaloid drugs, see Drugs, alkaloid and related  
bases

Allergenic extracts, p rotein  n itrogen  unit 
m ethod, 39.C01*

Allspice, ground, ligh t filth  in, 44.B06*
Alumina, lev igated  dry pow der, 34.A07(a)
American Association of Cereal Chemists 

(AACC), see AA CC -A O AC m ethods
American Oil Chemists Society (AOCS), see  

AOCS m ethods; AO CS-AO A C m ethod

American Society for Testing and Materials 
(ASTM), see AO AC-ASTM  m ethod  

American Society of Brewing Chemists (ASBC),
see ASBC-AOAC m ethods  

Amphetamine, in  dosage forms, 38.122 (deletion, 
1982)

a-Am ylase, 10.C22(b)
Anodic stripping voltammetry, for detection of 

cadm ium  and lead, 25.A01*, 25.C01* 
Antibiotics, bacitracin, in feeds, 42.202 (surplus, 

1981), 42.206 (surplus, 1981) 
in prem ixes, 42.C06*, 4 2 .0 3 *  
p en ic illin  residues in  m ilk, 16.C01*, 16.C06*, 

1 6 .0 2 * , 1 6 .0 7 *
AOAC-ASTM method, for cadm ium  and lead, 

in earthenw are, 25.031 (revision , 1981) 
AOAC-CIPAC methods, see also CIPAC m eth

od; CIPAC-AOAC m ethods 
for captan, in pesticides, 6.215 (final, 1982), 

6.A09* (final, 1982)
A O A C -O IC C  method, for a lkalin ity  o f ash in  

cacao products, 13.007 (final, 1980)
AOCS methods, for 1-m onoglycerides, 28.139 

(final, 1982)
for trans isom ers, in  m argarine and shorten 

ing, 28.075 (final, 1982)
AOCS-AOAC method, for hydrocarbons in  

glycerides, 28.124 (rev ision , 1980)
Apple juice, corn syrup in , 22.B01* 

patulin  in, 26.111 (final, 1982)
Applesauce, ethylenethiourea residues in, 29.112 

(final, 1980)
Arprinocid, in feeds, 42.B01* [55779-18-5]

in  prem ixes, 42.C01*
Arsenic, 25.A01* [7440-38-2]
ASBC-AOAC methods, for extract o f m alting  

barley, 10.C21*
for moisture, in m alting barley, 10.B01* (final, 

1982)
N -n itrosod im eth ylam ine, in  beer, 10.C01* 

Asbestos, in crude fiber determ ination , 7.061 
(revision , 1982)*

Ascorbates, in ground beef, 20.A01*
A sh, alkalinity , in  cacao products, 13.005 and
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13.006 (12th edition) (deletion, 1980), 13.007 
(final, 1980)

Ashing reagent, 34.B08(a)
Ashing vessels, 25.C02(b)
ASTM, see AO AC-ASTM  m ethod  
Atomic absorption spectrophotometry, of ar

senic, selen iu m , and zinc, 25.A01* 
of biuret in urea and m ixed fertilizers, 2.085 

(revision , 1980; final, 1980) 
copper, w ater-soluble, in w ater-insoluble  

copper fungic ides, 6 .B0 1 * 
tin, in  canned foods, 25.136 (1980)* 

Automated methods, for ch lorides in water- 
solub le colors, 34.A06* (final, 1981) 

for ch lorpheniram ine m aleate, 38.A06 (inter
im, 1980) (1981)* (final, 1982) 

crude protein  in meats, 24.037 (final, 1981) 
fat in m ilk, 16.063 (revision , 1980) 
ferrous sulfate in dosage forms, 36.072 (final,

1980)
niacin and niacinam ide in food products,

43.B05* (final, 1982)
n itrog ly cer in  in su b lin gu a l tablets, 

39.A01*
p h osphorus in fertilizers, 2.032 (fin al,

1980)
riboflavin, in food products, 43.B01* (final, 

1982)
infrared analysis of m ilk, 16.078 (1980)* 

Azinphos m ethyl, in  pesticides, 6.A05* (final,
1981) [86-50-0]

Azom ethine H color reagent, 2.C01(e)

B a c illu s  c e r e u s ,  in foods, 46.A10* (final, 1981) 
Bacitracin, in feeds, 42.202 (surplus, 1981), 42.206 

(surplus, 1981)
in prem ixes, 42.C06*, 42.C13*

Bacon, fried, n itrosam ines in, 24.C01* 
Banminth (pyrantel tartrate), in  feeds, 42.135 

(final, 1981)
Barium-140, in  m ilk, 48.025 (revision , 1982)* 
Barley, m alting, extract, 10.C01*

m oisture in, 10.B01* (final, 1982) 
Bathocuproine method, for water-soluble copper 

in w ater-inso luble copper fungicides, 6.B01*
Beef, ground, preservatives in, 20.A01*
Beer, caloric content, 10.031 (final, 1980) 

carbohydrate content, 10.037 (final, 1980) 
N -n itro so d im eth y la m in e  in , 1 0 .C 0 1 *, 

10.C10*
Benzoates, in ground beef, 20.A01*
Berries, seeds in, 22.023 (final, 1980)
Betaine, in  orange juice, 22.055 (final, 1980)

Biological samples, adipose tissue, hexachloro- 
b en zen e and mirex residues in, 29.A01* 
(final, 1982)

m am m alian feces, chem ical test, 44.B08* 
sw in e tissues, su lfam ethazin e residues in, 

41.C01*, 41.C09*
Biuret, in m ixed fertilizers, 2.085 (revision, 1980; 

final, 1980)
in urea, 2.082 (revision, 1980; final, 1980), 2.085 

(revision , 1980; final, 1980) 
recrystallization, 2.082(c) (revision , 1980) 

Blackberries, frozen, thrips and other insects in,
44.B04*

Boiling aids, 10.C04(g), 34.A08(a)
Bolstar, in pesticides, 6.A32* (final, 1981)

[35400-43-2]
Boron, in fertilizers, 2.C01*
Brain-heart infusion, 46.C02(h)
Bromoxynil octanoate, in pesticides, 6.A01* 

(final, 1981) [1689-99-2]
Buffer solutions, carbonate, pH 9 .6 ,18.C01(c) 

m etaphosphoric acid, pH 4.3, 43.B02(d) 
p h osp h a te , pH 5.7, 46.A06(b)(I ),

46.A06(b)(2)
pH  6.0, 16.C12(i), 42.C14(d) 
pH  6.4, 46.A06(b)(8) 
pH  7.6, 43.B06(b)(3) 

phosphate-E D T A , pH 4.5, 42.C14(c) 
p h o sp h a te -so d iu m  ch lo rid e , pH  6.5, 

46.A06(b)(4)
Butt tube, 26.A01(e)
Butter, vitam in A in, 43.008 (1980)* 
Butterfield's buffered phosphate diluent, 

46.A ll(k)
2-ferf-B utylam ino-4-ch loro-6-ethylam ino-  

s-triazine (terbuthylazine), in pesticides, 
6 .B2 0 *

Cacao products, alkalinity o f ash in, 13.005 and
13.006 (12th edition) (deletion, 1980), 13.007 
(final, 1980)

caffeine in , 13.A05* (final, 1981) 
carbohydrates in, 13.A01* (final, 1981) 
S a lm o n e l la  in, 46.054 (revision , 1981)* (rev i

sion, 1982; final, 1982)
th eob rom in e in , 13.060 (su rplus, 1981), 

13.A05* (final, 1981)
Cadmium, 25.A01* [7440-43-9]

in earthenware, 25.031 (revision, 1981), 25.035 
(surplus, 1982) 

in foods, 25.C01*
C affeine, in  cacao products, 13.A05* 

(final, 1981) [58-08-2]
Caloric content, of beer, 10.031 (final, 1980) 

of w in e, 1 1 .A 0 1 *
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C anned food s, citrus juices, Geotrichum  m old in,
44.A02*

corn, Geotrichum  m old in , 44.A03* 
fruits, so lu b le solids in, 22.024 (final, 1980) 
fruits and juices, Geotrichum  m old  in, 44.079 

(revision , 1980)
salm on, species iden tification , 18.097 (final,

1980)
tin in, 25.136 (1980)*

Capsicums, extractable color in, 30.002 (final,
1980)

Captan, in  p estic id es, 6.215
(final, 1982), [133-06-2]
6.A09* (final, 1982)

Carbadox, in feeds, 42.047 (revision, 1980) (final,
1981)

Carbohydrate content, of beer, 10.037 (final,
1980)

Carbohydrates, in  ch ocolate, 13.A01*
(final, 1981)

in  fruit juices, 22.080 (final, 1980)
Carbon ratio methods, for corn syrup, in  apple  

juice, 22.B01*
for corn syrup, in honey, 31.150 (am endm ent,

1981) *
in orange juice, 2 2 .C0 1 *

Carbon tetrachloride, residues in grain, 29.056 
(final, 1981)

Carrez solution, 31.A01(b), 31.A01(c)
Casein, ed ib le, Salm onella  in, 46.054 (revision ,

1981) * (revision , 1982; final, 1982) 
residual phosphatase in, 16.B01*

Ceramic fiber, as replacem ent for asbestos, 7.061 
(revision , 1982)*

Cereal foods, infant, filth  in, 44.A01*
p resw eeten ed , 14.C01*
protein in, 14.063 (12th ed ition ) (reinstate

m ent, 1981) (com m ittee report, 1982)*, 
14.068 (deletion , 1981) 

starch in, 14.075 (deletion , 1982)
Cesium-137, in m ilk, 48.025 (revision , 1982)*

[10045-97-3]
Cheese, aflatoxin Mj in, 26.A10*, 26.A14 (use of 

b en zen e -C H 3CN, 1981)* 
m oisture in , 16.239 (final, 1980)

Chick edema factor, 28.128 (revision , 1981) 
Chlordane, AG chlordane form ulations, 6.232 

(surplus, 1982), 6.236 (surplus, 1982) 
heptachlor in  AG chlordane, 6.241 (surplus,

1982)
technical, in pesticides, 6.223 (surplus, 1982) 

Chloride, in eggs, 17.025 and 17.026 (surplus,
1981)

Chlorides, in w ater-soluble colors, 34.A06* 
(final, 1981)

Chlorinated hydrocarbons, in dosage forms, 
36.013 (surplus, 1982)

Chlorine, total, in fruits and fruit products, 
22.051 (final, 1980)

Chloroform, residues in grain, 29.056 (final,
1981)

water-saturated, 26.A02(c)
4-Chlorophenyl 2,4,5-trichlorophenyl sulfone 

(tetradifon), in pesticides, 6.B09* (final,
1982)

Chlorpheniramine maleate, in antih istam ine- 
adrenergic com binations, 38.B01*

[113-92-8]
in tablets, 38.A06 (interim, 1980) (1981)* (final,

1982)
Chlorpyrifos, in pesticides, 6.B15* (final,

1982) [2921-88-2]
Chocolate, carbohydrates in , 13.A01* (final, 

1981)
m ilk, Salm onella  in , 46.054 (revision , 1981)* 

(revision , 1982; final, 1982)
Chocolate products, caffeine in, 13.A05* (final, 

1981)
theobrom ine in , 13.A05* (final, 1981)

CIPAC method, for triphenyltin , in pesticides, 
6.436 (final, 1982)

CIPAC-AOAC methods, see also AOAC-CIPAC  
m ethods; CIPAC m ethod  

for d ich lob en il, in pesticides, 6.250 (final, 
1981)

tem ephos, in pesticides, 6.C16* 
terbuthylazine, in  pesticides, 6 .B2 0 * 
tetradifon , in  pesticides, 6.B09* (final,

1982)
w ater-soluble copper, in w ater-inso lub le  

copper fungicides, 6 .B0 1 *
Citrus juices, canned, Geotrichum  m old in,

44.A02*
Cocoa, caffeine in, 13.A05* (final, 1981) 

theobrom ine in, 13.A05* (final, 1981) 
Collaborative International Pesticides Ana

lytical Council (CIPAC), see AOAC-CIPAC  
m ethods; CIPAC m ethod; CIPAC-AOAC  
m ethods

Color, extractable, in  capsicum s and oleoresin  
paprika, 30.002 (final, 1980) 

of w h isky, 9.C01*
Color additives, FD&C Red N o. 40, in term ed i

ates and reaction by-products in, 34.B01* 
(final, 1982)

FD&C Y ellow  N o. 5, in term ediates and reac
tion  by-prcducts in, 34.C01*

FD&C Y ellow  N o. 6 , in term ediates and side  
reaction products in, 34.A01* (final, 
1981)
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phosphorus in , 34.B06*
w ater-soluble, ch lorides in , 34.A06* (final, 

1981)
Combustion system, 22.B02(a)
Concentrator, evaporative, 1 0 .0 2 (b )  
Coomassie Brilliant Blue, sta in ing solu tion , 

18.A02(c)
Copper, in copper naphthenate form ulations, 

6.065 (final, 1982)
w ater-so lub le, in  w a ter-in so lu b le  copper  

fungicides, 6.B01*
Corn, cream sty le, Geotrichum  m old in , 44.A03* 
Corn meal, ligh t filth  in , 44.B03*
Corn syrup, in  apple juice, 22.B01*, in h oney, 

31.150 (am endm ent, 1981)*, in  orange juice, 
22.C01*

Cosmetics, bacterial count by spiral plate m eth
od, 46.110 (revision , 1981; final, 1981) 

Cottonseed products, aflatoxins in, 26.A01* 
aflatoxins in , rapid m ethod, 26.052 (deletion ,

1980)
Crabmeat, generic iden tification , 18.B06* 
Culture media, for Bacillus ccreus, 46.A ll  

for Escherichia coli, 46.C02
Salm onella , 46.054(d),46.054(e), 46.054(v) 

(1981)*
Cyclamates, sodium  and calcium , 20.164 (see 

"Changes in  M ethods," 1981)

Dairy products, see also Butter; Cheese; M ilk 
aflatoxin Mj in, 26.090 (revision, 1980), 26.A14 

(use o f b en zen e-C H 3CN, 1981)* 
casein, residual phosphatase in, 16.B01* 

edible, Salmonella in , 46.054 (revision, 1981; 
final, 1982)

PCB residues in, 29.001 (final, 1982) 
p en icillin  residues in m ilk, 16.C01*, 16.C06*, 

1 6 .0 2 * ,  1 6 .0 7 *
vitam in D in , 43.B09* (final, 1982)

D D T , residues in foods and crops, 29.097 (sur
plus, 1980)

Decom position, in d o le , in shrim p, 18.B01* 
(final, 1982), 18.C01*

Delvotest kits, 1 6 .0 7 *
Density meter, U-tube, for alcohol in  beverages,

9.C04(a)
Destaining solution, 18.A02(b)
D ialysis sac, 46.A05(b)
Diazinon, in  m icroencapsulated form ulations, 

6 .0 2 *
Diazomethane, safety note, 41.C03(c)
Dibromoethane, residues in  grain, 29.056 (final,

1981)
D ichlobenil, in  pesticides, 6.250 (final, 1981)
Dichloro diphenyl trichloroethane, see DDT

2,6-D ich lorobenzonitrile (d ich lob en il), in
pesticides, 6.250 (final, 1981) 

2-(3,4-Dichlorophenyl)-4-methyl-l,2,4-oxadi- 
azolidine-3,5-dione (methazole), in p esti
cides, 6 .C0 1 *

0 ,0 -D ie th y l  S-[2-(ethylthio)ethyl] phospho- 
rodithioate (disulfoton), :n pesticides, 
6.A27*

0 ,0 -D ie th y l  0-(2-isopropyl-6-m ethyl-4-pir- 
im idinyl phosphorothioate (diazinon), in
m icroencapsulated form ulations, 6 .0 2 * 

0 ,0 -D ie th y l  O -p-nitrophenyl phosphoro
thioate (ethyl parathion), in pesticides, 
6.409 (1980)*

0 ,0 -D im e th y l O-p-nitrophenyl phosphoro
thioate (m ethyl parathion), in  pesticides, 
6.409(1980)*

0 ,0 -D ie t h y l  0 -(3 ,5 ,6-trich loro-2-pyridyl) 
phosphorothioate (chlorpyrifos), in  pesti
cides, 6.B15* (final, 1982)

1,2-Dim ethoxyethane, 6.A06(c)
0 ,0 -D im e th y l dithiophosphate of diethyl 

mercaptosuccinate (malathion), in  pesti
cides, 6.359 (deletion , 1980), 6.364 (deletion ,
1980), 6.372 (final, 1980)

0 ,0 -D im e th y l S-[(4-oxo-l,2,3-benzotriazin-
3-(4H)-yl)methyI] phosphorodithioate 
(azinphos m ethyl), in  pesticides, 6.A05* 
(final, 1981)

p-D im eth ylam inob enzaldehyde spray,
44.A05(d)

safety aspects, 44.A05(d) 
2-(Dim ethylam ino)benzenediazo sodium sul

fonate (pirimicarb), in  pesticides, 6.C04* 
D ioxins, in  oils  and fats, 28.128 (rev ision ,
1981)
Disulfiram , in tablets, 36.B01* [97-77-8]
D isulfoton, in pesticides, 6.A27* (final, 1981)

[298-04-4]
Drained w eight, of frozen fruits, 22.005 (final,

1980)
Drug residues in animal tissues, sulfam ethazine,

41.C01*, 41.C09*
Drugs, alkaloid and related bases, am phet

am ine, 38.122 (deletion , 1982) 
an tih ista m in e-a d ren erg ic  co m b in ation s, 

38.B01*
ch lorpheniram ine m aleate, 38.A06 (interim ,

1980) (1981)* (final, 1982) 
eph edrine, 38.A01* (final, 1982) 
m eph enterm ine sulfate, 38.159 (final, 1981) 
p h en oth iazin e , 38.185 (final, 1982) 
p h ysostigm in e salicylate and sulfate, in  so lu 

tions, 38.C01*
procainam ide HC1, 38.224 (final, 1982) 
quinacrine HC1, 38.231 (revision , 1982)
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Drugs, general, ch lorin ated  hydrocarbons, 
36.013 (surplus, 1982) 

disulfiram , 36.B01* 
ferrous sulfate, 36.072 (final, 1980)

Drugs, illicit, m ethaqualone, 40.014 (final,
1980)

Drugs, neutral, allergen ic extracts, protein n i
trogen unit m ethod, 39.C01* 

nitroglycerin , 39.A01* (final, 1982) 
thyroid tablets, iod in e in , 39.C04*

Drugs in  feeds, arprinocid, 42.B01*, 42.C01* 
bacitracin, 42.202 (surplus, 1981), 42.206 (sur

plus, 1981)
carbadox, 42.047 (rev ision , 1980) (fin a l,

1981)
m elengestrol acetate, 42.A01* 
pyrantel tartrate, 42.135 (final, 1981) 

D ulbecco's phosphate-buffered saline, 
46.C02(m )

Earle's salts, 46.C02(f)
Earthenware, cadm ium  and lead in, 25.031 (re

v ision , 1981), 25.035 (surplus, 1982)
Egg yolk em ulsion, 46 .A ll(b)
Eggs, ch loride in, 17.025 and 17.026 (surplus,

1981)
Ephedrine, in solid dosage forms, 38.A01* (final,

1982) [299-42-3] 
Errata and emendations, 13th edition (1980), 63,

417 (1980); 64, 530 (1981); 65, 508 (1982) 
E sc h e r ic h ia  c o l i ,  detection  o f invasiveness, 

46.C01*
Essential oil, in fruits and fruit products, 22.088 

(final, 1980)
Ether extract, in feeds, 7.055 (revision , 1982) 
Ethion, in pesticides, 6.352 (final, 1980)
O-Ethyl 0-[4-(m ethylthio)phenyl] S-propyl 

phosphorodithioate (Bolstar), in pesticides, 
6.A32* (final, 1981)

Ethyl parathion, in encapsulated form ulations, 
6.409 (1980)* (final, 1982) [56-38-2]

Ethylenethiourea, residues in foods, 29.112 
(final, 1980)

N -(2-Ethylhexyl)-5-norborene-2,3-dicarboxi- 
mide, see MGK 264

Extraneous materials, in canned citrus juices,
44.A02*

in canned fruits and juices, 44.079 (revision ,
1980)

cream sty le corn, 44.A03* 
frozen blackberries and raspberries, 44.B04* 
grain, 44.037 (deletion , 1982) 
ground allspice, 44.B06* 
ground turmeric, so lven t saver technique, 

44.122(e)
infant cereals, 44.A01*

rice flours and products, 44.C04* 
tea, 44.B01* 
w heat, 44.C01*
w h ite  and y e llo w  corn m eal, 44.B03* 

m am m alian feces, 44.B08* 
urine stains, 44.162 (deletion , 1980), 44.A04*

Fat, crude, in  feeds, 7.055 (rev ision , 1982) 
in m ilk, 16.063 (revision , 1980)

Fats, see O ils and fats
FD&C Red. No. 40, in term ediates and reaction  

by-products in, 34.B01* (final, 1982)
FD&C Yellow No. 5, interm ediates and reaction  

by-products in, 34.C01*
FD&C Yellow No. 6, in term ediates and side re

action products in , 34.A01* (final, 1981)
[2783-94-0]

Feces, m am m alian, chem ical test, 44.B08* 
Feeds, arprinocid in , 42.B01*, 42.C01*

bacitracin in, 42.202 (surplus, 1981), 42.206 
(surplus, 1981), 42.C06*, 42.C13*

carbadox in, 42.047 (rev ision , 1980) (final,
1981)

crude fat or ether extract in , 7.055 (revision ,
1982)

crude fiber in, 7.061 (revision , 1982)* 
m elengestrol acetate in, 42.A01* 
pyrantel tartrate in, 42.135 (final, 1981) 
starch in, 14.075 (deletion , 1982) 
a-tocop hery l acetate in, 43.106 (final, 1980) 
vitam in  A in, 43.008 (rev ision , 1980) 
vitam in D in, 43.C01*

Ferrous sulfate, in  dosage forms, 36.072 (final,
1980)

Fertilizers, biuret, in urea, 2.082 (revision, 1980; 
final, 1980)

biuret in, 2.085 (revision , 1980; final, 1980) 
boron in, 2 .C0 1 *
phosphorus in , 2.032 (final, 1980) 
sulfur in, 2.160 and 2.162 (repealed 1980) (de

letion , 1981), 2.A01* (rev ision , 1981) 
Fetal bovine serum, 46.C02(b)
Fiber, crude, in feeds, 7.061 (rev ision , 1982)* 
Fill of container, of frozen fruits, 22.003 (final,

1980)
Filter paper, nitrogen-free, 24.B03 
Filth, see Extraneous materials 
Fish and other marine products, crabmeat, 

generic identification , 18.B06*
PCB residues in, 29.001 (final, 1982) 
salm on, canned, species identification, 18.097 

(final, 1980)
shrim p, in d o le  in, 18.B01* (final, 1982), 

18.C01*
species iden tification , 18.A01* (final, 1981)
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Fixing solution, 18.A02(a)
Flavors, glycyrrhizic acid or g lycyrrhizic acid 

salts, in licorice, 19.C01*
Flotation oil, 44.B01(a)
Fluorescent antibody method, for Salmonella, in  

foods, 46.068 (revision , 1980)
Food, Drug, and Cosmetic, see FD&C 
Food additives, cyclamates, sodium  and calcium, 

20.164 (see "Changes in M ethods," 1981) 
nitrosam ines, in  fried bacon, 24.C01* 
preservatives in ground beef, 2 0 .A 0 1 * 
saccharin, 20.A06* (final, 1982)

Foods, see also specific com m odity  
acidified, pH , 32.B01* (final, 1982)
Bacillus cercus in , 46.A 10* (fin a l,

1981)
bacterial count by spiral plate m ethod, 46.110 

(revision , 1981; final, 1981) 
cadm ium  and lead in, 25.C01*
DDT residues in, 29.097 (surplus, 1980) 
fatty, organochlorine pesticide residues in, 

saponification for cleanup, 29.017 (revi
sion, 1980)

maleic hydrazide residues in, 29.129 (revision,
1981)

niacin and niacinam ide in, 43.B05* (final,
1982)

riboflavin  in , 43.B01* (final, 1982) 
saccharin in, 20.A06* (final, 1982)
Salm onella  in, fluorescent antibody m ethod, 

46.068 (revision , 1980)
staphylococcal enterotoxins in, extraction, 

46.A05* (final, 1981)
«-tocop hery l acetate in, 43.106 (final, 1980) 
vitam in A in, 43.008 (rev ision , 1980)

Forensic sciences, com parison o f m ineral w ool 
insu lations, 45.011 (interim , 1980) (1981)* 

Frozen foods, blackberries and raspberries, 
thrips and other insects in , 44.B04* 

fruits, drained w eigh t, 22.005 (final, 1980) 
fill of container, 22.003 (final, 1980) 

lem onade, so lub le solids in, 22.025 (final,
1980)

Fructose, in chocolate, 13.A01* (final, 1981)
[57-48-7]

in p resw eeten ed  cereals, 14.C01*
Fruits and fruit products, apple juice, corn syrup 

in, 22.B01*
apple juice, patulin  in, 26.111 (final, 1982) 
applesauce, e th y len eth iou rea  residu es in, 

29.112 (final, 1980) 
berries, seeds in, 22.023 (final, 1980) 
canned, Geotrichum  m old in, 44.079 (revision ,

1980)
sodium  and calcium  cyclam ates in, 20.164 

(see "Changes in M ethods", 1981)

tin in, 25.136*
carbohydrates in, 22.080 (final, 1980) 
chlorine, total, in , 22.051 (final, 1980) 
citrus juices, canned, Geotrichum  m old  in,

44.A02*
essential o il in , 22.088 (final, 1980) 
foreign organic acids in, 22.077 (final, 1980) 
frozen, blackberries and raspberries, thrips 

and other insects in, 44.B04* 
drained w e ig h t, 22.005 (final, 1980) 
fill o f container, 22.003 (final, 1980) 

Geotrichum  m old in, 44.C06* 
grape juice, m alvid in  g lucosides in , 22.099 

(final, 1980)
laevo-m alic acid in, m ethod III, 22.069 (final,

1980)
lem on juice, analysis, 22.105 (final, 1980) 
lem onade, frozen concentrate for, soluble  

solids in , 22.025 (final, 1980) 
m aleic hydrazide residues in, 29.129 (revision,

1981)
m olds by H ow ard m old count, 44.C08* 
orange juice, betaine in, 22.055 (final, 1980) 

corn syrup in , 2 2 .C0 1 *
phosphorus in, 22.042 (final, 1980), 22.046 

(final, 1980)
prunes, m oisture in, 22.014 (final, 1980) 
raisins, m oisture in , 22.014 (final, 1980) 
solub le solids in , 22.024 (final, 1980) 
titratable acidity, 22.061 (fin al, 1980) 
w ater-inso luble solids in, 22.020 (final, 1980) 

Fum igants, vo latile , in grain, 29.056 (final,
1981)

Fungicides, copper, w ater-insoluble, w ater-so l
uble copper in, 6 .B0 1 *

Gamma-ray spectroscopy, for radioactivity in 
m ilk, 48.025 (revision , 1982)

Garlic powder, Salm onella  in, 46.054 (final,
1980)

Gas chromatography, of Bolstar, in  pesticides, 
6.A32* (final, 1981)

of brom oxynil octanoate, in pesticides, 6 .A 0 1 * 
(final, 1981)

captan, in pesticides, 6.215 (final, 1982) 
chick edem a factor, 28.128 (revision , 1981) 
diazin on , in m icroencapsulated form ula

tions, 6 .C1 2 *
dich lob en il, in pesticides, 6.250 (final,

1981)
disu lfoton , in pesticides, 6.A27* (final,

1981)
ethyl parathion, in encapsulated form ula

tions, 6.409 (1980)* (final, 1982) 
hexach lorobenzene and mirex residues, in 

adipose tissue, 29.A01* (final, 1982)
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indole, in shrim p, 18.C01* 
m elengestrol acetate, in  feeds, 42.A01* 
m ethyl parathion, in  encapsulated form u

lations, 6.409 (1980)* (final, 1982) 
MGK 264, in pesticides, 6.A15* (final,

1981)
p en tach loro n itrob en zen e , in pesticid es, 

6.C08*
pirim icarb, in  pesticides, 6.C04* 
pyrethrins and p iperonyl butoxide, in  pes

ticides, 6 .C2 2 *
su lfam ethazin e residues in sw in e tissues,

41.C09*
terbuthylazine, in pesticides, 6 .B2 0 * 
tetradifon , in  p esticid es, 6.B09* (fin al,

1982)
vola tile fum igants, in grain, 29.056 (final, 

1981)
Gas-liquid chromatography-mass spectrome

try, of su lfam ethazin e residues in  sw in e  
tissues, 41.C01*

Gas-liquid chromatographic-thermal energy 
analyzer methods, for nitrosamines, in fried 
bacon, 24.C01*

for N -nitrosodim ethylam ine, in beer, 10.C01*,
1 0 .0 0 *

G e o tr ic h u m  mold, in canned citrus juices,
44.A02*

in canned fruits and juices, 44.079 (revision ,
1980)

com m in u ted  fruits and veg etab les ,
44.C06*

cream style corn, 44.A03*
Giemsa stain, 46.C03(b)
Glucose, in  chocolate, 13.A01* (final, 1981)

[50-99-7]
in h on ey , 31.133(1980)*  
in p resw eeten ed  cereals, 14.C01*

Glycerides, hydrocarbons in, 28.124 (revision ,
1980)

Glycyrrhizic acid, in  licorice, 19.C01*
[1405-86-3]

Glycyrrhizinate, m onoam m onium , in licorice, 
19.C01* [53956-04-0]

Graham condenser, 10.C12(a)
Grain, in sects  in , 44.037 (d e le tio n , 1982), 

44.C01*
rice flours and products, filth  in, 44.C04* 
starch in , 14.075 (deletion , 1982) 
vola tile  fum igants in, 29.056 (final, 1981) 

Grape juice, m alvidin glucosides in, 22.099 (final,
1980)

Guthion, in pesticides, 6.A05* (final, 1981)
HCB, see H exach lorobenzene
Hektoen enteric agar (HE), 46.054(e) (1981)

HeLa cell culture, 46.C05 
Heptachlor, in AG chlordane, 6.241 (surplus, 

1982)
Hexachlorobenzene, residues in  adipose tissue, 

29.A01* (final, 1982) [118-74-1]
residues in  fatty products, 29.123 (revision ,

1980)
HMF, see H ydroxym ethylfurfural 
High pressure (performance) liquid chroma

tography, see Liquid chrom atography  
Hom ogenizer, 20.165(b)
H o n ey , corn syrup in , 31.150 (am endm ent,

1981)*
glu cose in, 31.133 (1980)* 
hydroxym ethylfurfural in, 31.A01*

Howard m old count, of fru it products, 
44.C08*

Hydride generator, 25.A01(d)
Hydrocarbons, in  g lycerides, 28.124 (revision , 

1980)
Hydroxymethylfurfural, in h on ey , 31.A01*

[67-47-0]
Illinois water treatment adsorber cartridge,

13.A06(b)
Indole, in  shrim p, 18.B01* (fin a l, 1982), 

18.C01*
Infant cereals, filth  in, 44.A01*
Infrared methods, for azinphos m ethyl, in  pes

ticides, 6.A05*
for m ethazole, in  pesticides, 6 .C0 1 * 

m ilk, 16.078 (1980)*
trans isom ers in fats and o ils, 28.075 (final, 

1982)
Insulations, m ineral w ool, com parison, 45.011 

(interim , 1980) (1981)*
International Union of Pure and Applied  

Chemistry (IUPAC), see IUPAC -A O AC  
m ethod

Iodine, in thyroid tablets, 39.C04*
Iodine-131, in m ilk, 48.025 (revision , 1982)*

[10043-66-0]
Isoelectric focusing method, for generic id en 

tification o f crabmeat, 18.B06* 
for identification of fish species, 18.A01* (final,

1981)
IU P A C -A O A C  method, for polar com p onents  

in  frying fats, 28.C01*
Jellies, fruit, so lub le solids in , 22.024 (final, 

1980)
Kuderna-Danish concentrator, 1 0 .0 2 (b )
(8-Lactam antibiotics, residues in  m ilk, 16.C01*, 

16.C06*, 1 6 .0 2 * ,  1 6 .0 7 *
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Lactose, in chocolate, 13.A01* (final, 1981)
[63-42-3]

Laevo-malic acid, in fruits and fruit products, 
m ethod III, 22.069 (final, 1980)

Lead, 25.A01* [7439-92-1]
in earthenware, 25.031 (revision, 1981), 25.035 

(surplus, 1982) 
foods, 25.C01*

Lemon juice, analysis, 22.105 (final, 1980) 
Lemonade, frozen concentrate for, soluble solids 

in, 22.025 (final, 1980)
Licorice, glycyrrhizic acid, or g lycyrrhizic acid 

salts in , 19.C01*
Liquid chromatography, of aflatoxins, in cot

tonseed  products, 26.A01* 
of antih istam ine-adrenergic com binations, 

38.B01*
arprinocid, in feeds, 42.B01* 
bacitracin, in  prem ixes, 4 2 .0 3 *  
captan, in  pesticides, 6.A09* (final, 1982) 
carbohydrates, in chocolate, 13.A01* (final,

1981)
chlorpyrifos, in pesticides, 6.B15* (final,

1982)
glycyrrhizic acid or glycyrrhizic acid salts, 

in licorice, 19.C01*
in d ole , in  shrim p, 18.B01* (final, 1982) 
interm ediates and reaction by-products, in 

FD&C Red No. 40, 34.B01* (final,
1982)

in  FD&C Y ellow  N o. 5, 34.C01* 
interm ediates and side reaction products in 

FD&C Y ellow  No. 6 , 34.A01* (final, 
1981)

MCPA, in  pesticides, 6.A18* 
p h ysostigm in e salicylate and sulfate, in so

lutions, 38 .C 01*
sugars in  p resw eeten ed  cereals, 14.C01*
2,4,5-T, in pesticides, 6.A23* 
tem ephos, in pesticides, 6.C16* 
theobrom ine and caffeine in cocoa and  

chocolate products, 13.A05* (final, 
1981)

vitam in  D, in feeds and pet foods, 43.C01* 
in fortified milk and m ilkpowder, 43.B09* 

(final, 1982)
vitam in  D 3, in m ultivitam in  preparations,

43.A01* (final, 1981) 
in resins, o ils, and dry pow ders, 43.079 

(revision , 1980; final, 1980) 
in  resins, resin conta in ing pow ders, and 

aqueous d ispersions, 43.079 (1980)* 
(final, 1981)

Liver, aflatoxin Mj in, 26.A15* (1982) 
aflatoxins Bj and Mj in, 26.C01*, 26.C06*

M alathion, in pesticides, 6.359 (deletion , 1980), 
6.364 (deletion , 1980), 6.372 (final, 1980) 

M aleic hydrazide, residues in foods, 29.129 (re
v ision , 1981)

Malic acid, in  fruits and fruit products, m ethod  
III, 22.069 (final, 1980)

Malt diastase, 10.C22(a)
M altose, in  chocolate, 13.A01* (final, 1981) 

in p resw eeten ed  cereals, 14.C01*
Malvidin glucosides, in grape juice, 22.099 (final,

1980)
M annitol-egg yolk-polym yxin (MYP) agar, 

46.A ll(a)
Margarine, trans isom ers in, 28.075 (final,

1982)
vitam in  A in, 43.001 (surplus, 1980), 43.008 

(1980)*
Marmalades, solu b le solids in , 22.024 (final,

1980)
Mass spectrometry, of corn syrup, :n apple juice, 

22.B01*
of corn syrup, in h oney, 31.150 (am endm ent, 

1981)*
in orange juice, 22.C01*

M ay-Grunwald stain, 46.C03(a)
McLeod gauge, 24.C01(h)
MCPA, in pesticides, 6.A18* [94-74-6]
Meat and meat products, bacon, fried, nitro- 

sam ines in, 24.C01* 
ground beef, preservatives in, 2 0 .A 0 1 * 
liver, aflatoxin Mj in, 26.A15* (1982) 

aflatoxins B, and Mj in, 26.C01*, 26.C06* 
p rote in , crude in , 24.037 (fin a l, 1981),

24.B01*
M elengestrol acetate, in feeds, 42.A01*

[2919-66-6]
Mephentermine sulfate, in tablets and elixir, 

38.159 (final, 1981)
Metals and other elem ents, arsenic, 25.A01* 

cadm ium , 25.A01*
in earthenw are, 25.031 (revision , 1981)

25.035 (surplus, 1982) 
in foods, 25.C01*

lead, 25.A01*
in earthenw are, 25.031 (revision , 1981)

25.035 (surplus, 1982) 
in foods, 25.C01*

selen iu m , 25.A01*
tin, in canned foods, 25.136 (1980)*
zinc, 25.A01*

M ethaqualone, in drugs, 40.014 (final, 1980) 
M ethazole, in pesticides, 6.C01* [20354-26-1]
Methyl parathion, in encapsulated formulations, 

6.409 (1980)* (final, 1982) [298-00-0]
2-Methyl-4-chlorophenoxyacetic acid (MCPA), 

in pesticides, 6.A18*



CHANGES IN METHODS: J. ASSOC. OFF. ANAL. CHEM. (VOL. 65, NO. 2, 1982) 51 7

M ethylene chloride, w ater-saturated , 
38.A02(c) ,

M GK 264, in  pesticides, 6.A15* (final, 1981)
[113-48-4]

M icrobiological methods, B a c illu s  c e r e u s , in  
foods, 46.A10* (final, 1981) 

biochem ical kits for generic iden tifica tion  of 
S a lm o n e l la , 46.072 (revision , 1981; final,
1981)

extraction of staphylococcal enterotoxins from  
foods, 46.A05* (final, 1981) 

fluorescent antibody m ethod, for S a lm o n e l la ,  
in foods, 46.068 (revision , 1980) 

for bacitracin, in prem ixes, 42.C06*
detection  of in vasiven ess o f E sch e r ic h ia  co li, 

46.C01*
p e n ic illin  resid u es in  m ilk , 16.C01*, 

16.C06*, 1 6 .0 2 * ,  1 6 .0 7 *
S a lm o n e lla , 46.054 (revision, 1981)* (revision, 

1982; final, 1982)
in ed ib le casein and m ilk chocolate,

46.054 (rev ision , 1981)* (revision , 
1982; final, 1982)

in onion  and garlic powders, 46.054 (final,
1980)

som atic ce ll co u n tin g , in m ilk , 
46.086 (final, 1980), 46.095 (final, 1980) 
m em brane filter -D N A  assay, 46.A01* 

(final, 1981)
spiral plate m ethod, 46.110 (revision , 1981; 

final, 1981)
M icrowave oven method, for m oisture in  

cheese, 16.239 (final, 1980)
M ilk, aflatoxin Mj in , 26.A10*, 26.A14 (use of 

b en zen e -C H 3CN, 1981)* 
ethyleneth iourea residues in , 29.112 (final, 

1980)
fat in, 16.063 (revision , 1980) 
fortified , and m ilkpow der, vitam in  D in,

43.B09*
infrared analysis, 16.078 (1980)* 
radioactive elem en ts in , 48.025 (revision ,

1982) *
som atic cell count, 46.086 (final, 1980), 46.095 

(final, 1980)
membrane filter-D N A  assay, 46.A01* (final,

1981)
M inim al essential medium, 46.C02(a)
Mirex, residues in adipose tissue, 29.A01* (final,

1982) [2385-85-5]
residues in fatty products, 29.123 (revision , 

1980)
M oisture, in cheese, 16.239 (final, 1980) 

in  m alting barley, 10.B01* (final, 1982) 
in  prunes and raisins, 22.014 (final, 1980)

M olds, G e o tr ic h u m , in  com m inuted  fruits and 
vegetables, 44.C06*

in fru it products, H ow ard  m old  count,
44.C08*

M olybdovanadate method, for phosphorus, in  
fruits and fruit products, 22.042 (final,
1980)

1-M onoglycerides, in oils and fats, 28.139 (final,
1982)

M ycotoxins, see also A flatoxins 
patulin , in  apple juice, 26.111 (final, 1982)

a-N aphthol solution, 46 .A ll(m )(l)
Natural poisons, see Aflatoxins; M ycotoxins 
N iacin, in  food  products, 43.B05* (final, 1982) 
N iacinam ide,

in food  products, 43.B05* (final, 1982) 
Nitrate broth, 46 .A ll(f)
Nitrate solution, purification, 25.A02(b) 
N itrite test reagents, 46.A1K1) 
Nitrogen-to-protein conversion factor, 14.063 

(12th ed ition ) (reinstatem ent, 1981) (com 
m ittee report, 1982)*, 14.068 (deletion ,
1981)

Nitroglycerin, in  sublingual tablets, 39.A01* 
(final, 1982) [55-63-0]

Nitrosam ines, in fried bacon, 24.C01* 
N -nitrosod im eth ylam ine, in  beer, 10.C01*, 

1 0 .0 0 *
safety note, 10.C02,1 0 .0 0  

Nutrient agar, with L-tyrosine, 46 .A ll(h) 
Nutrient agar slants, 46.A ll(g)
Nutrient broth, w ith  lysozym e, 46.A ll(i)
N uts and nut products, peanuts, aflatoxins in, 

26.020* (1981)

N -O ctylb icycloheptene dicarboxim ide, see
MGK 264

O ffice International du Cacao et du Chocolat 
(OICC), see AO AC-O ICC m ethod  

Oil, essential, in fruits and fruit products, 22.088 
(final, 1980)

O ils and fats, chick edem a factor, 28.128 (revi
sion , 1981)

glycerides, hydrocarbons in , 28.124 (revision, 
1980)

1-m onoglycerides, in  oils  and fats, 28.139  
(final, 1982)

polar com p onents in  frying fats, 28.C01* 
poultry fat, PCB residues in, 29.001 (final,

1982)
sam ple preparation, 28.001 (revision , 1981) 
trans isom ers in , 28.075 (final, 1982)

Onion powder, S a lm o n e l la  in, 46.054 (final, 
1980)
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Orange juice, betaine in, 22.055 (final, 1980) 
corn syrup in, 22.C01*

Organic acids, foreign , in fruit juices, 22.077 
(final, 1980)

Organochlorine pesticides, residues in fatty 
foods, saponification for cleanup, 29.017 
(revision , 1980)

Paper and paperboard, PCB residues in, 29.035
(final, 1982), Table 29:02 (final, 1982) 

Paprika, oleoresin , extractable color in, 30.002 
(final, 1980)

Parathion, see Ethyl parathion  
Patulin, in apple juice, 26.111 (final, 1982) 
PCBs, residues in foods, 29.001 (final, 1982) 

residues in  paper and paperboard, 29.035 
(final, 1982), Table 29:02 (final, 1982) 

PCNB, in pesticides, 6.C08*
Peanuts, aflatoxins in, 26.020* (1981) 
Penicillin , residues in m ilk, 16.C01*, 16.C06*, 

1 6 .0 2 * ,  1 6 .0 7 *
Pentachloronitrobenzene, in pesticides, 6.C08*

[82-68-8]
Pesticide formulations, AG chlordane, 6.232 

(surplus, 1982), 6.236 (surplus, 1982)
AG chlordane, heptachlor in, 6.241 (surplus,

1982)
azin p h os m ethyl, 6.A05* (final, 1981)
Bolstar, 6.A32* (final, 1981) 
brom oxynil octanoate, 6.A01* (final, 1981) 
captan, 6.215 (final, 1982), 6.A09* (final,

1982)
chlordane, technical, 6.223 (surplus, 1982) 
chlorpyrifos, 6.B15* (final, 1982) 
copper naphthenate, 6.065 (final, 1982) 
diazin on , m icroencapsulated, 6 .0 2 * 
d ich lob en il, 6.250 (final, 1981) 
disu lfoton , 6.A27* (final, 1981) 
ethyl parathion, encapsulated, 6.409 (1980)* 

(final, 1982)
fu n gic id es, w ater-inso luble copper, water- 

solu b le copper in , 6 .B0 1 * 
m alathion , 6.359 (deletion , 1980), 6.364 (d ele

tion, 1980), 6.372 (final, 1980)
MCPA, 6.A18* 
m ethazole, 6.C01*
m ethyl parathion, encapsulated, 6.409 (1980)* 

(final, 1982)
MGK 264, 6.A15* (final, 1981) 
p en tach loron itrobenzene, 6.C08* 
pip eron yl butoxide, 6 .C2 2 * 
pirim icarb, 6.C04*
pyrethrins and p iperonyl butoxide, 6.C22*
2,4,5-T, 6.A23* 
tem eph os, 6 .0 6 *

terbuthylazine, 6 .B2 0 * 
tetradifon, 6.B09* (final, 1982) 
triphenyltin  com pounds, 6.436 (final, 1982) 

Pesticide residues, DDT, 29.097 (surplus, 1980) 
eth yleneth iourea, in foods, 29.112 (final,

1980)
hexachlorobenzene, in adipose tissue, 29.A01* 

(final, 1982)
in fatty products, 29.123 (revision , 1980) 

m aleic hydrazide, in foods, 29.129 (revision ,
1981)

m irex, in adipose tissue, 29.A01* (final,
1982)

in fatty products, 29.123 (revision , 1980) 
m ultiresidue m ethod, 29.001 (revision , 1980) 
organochlorine, in fatty foods, saponification  

for cleanup, 29.017 (revision , 1980) 
paper chrom atography, 29.004 (surplus, 1980), 

29.007 (surplus, 1980), 29.028 (surplus,
1980)

PCBs, in paper and paperboard, 29.035 (final,
1982), Table 29:02 (final, 1982) 

in poultry fat, fish, and dairy products, 
29.001 (final, 1982)

vola tile  fum igants, in grain, 29.056 (final,
1981)

Pet foods, vitam in D in, 43.C01*
pH, of acid ified  processed foods, 32.B01* (final,

1982)
Phenol red-dextrose broth, 46.A ll(e) 
Phenothiazine, 38.185 (final, 1982) 
Phosphatase, residual, in casein, 16.B01* 
Phosphorus, in fertilizers, 2.032 (final, 1980) 

in fruits and fruit products, 22.042 (final, 1980), 
22.046 (final, 1980) 

straight color additives, 34.B06* 
Physostigm ine salicylate and sulfate, in so lu 

tions, 38.C01*
Piperonyl butoxide, in pesticides, 6.C22* 
Pipet, autom atic dispenser, 2.C01(c)

C ornw all, 44.B09(c) 
precision , 2.C01(b)

Pirimicarb, in pesticides, 6.C04* 123103-98-2]
Polarography, differentia l pulse, o f iod ine, in 

thyroid  tablets, 39.C04* 
of saccharin, 20.A06* (final, 1982) 

Polyacrylamide gels, safety aspects, 18.A01, 
18.B06

Polychlorinated biphenyls, residues in foods, 
29.001 (final, 1982)

residues in  paper and paperboard, 29.035 
(final, 1982), Table 29:02 (final, 1982) 

Polym yxin B solution, 46.A ll(c)
Potassium carbonate, purification, 39.C05(b) 
Potatoes, ethyleneth iourea residues in, 29.112 

(final, 1980)
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Potentiometric titration, of triphenyltin  com 
poun ds, in  pesticides, 6.436 (final, 1982) 

Preservatives, in  ground beef, 20.A01* 
Preserves, solub le solids in , 22.024 (final, 1980) 
Preserving solution, 18.A02(d)
Pressurized containers, sam pling, 6.002 (d ele

tion , 1982)
Procainamide HC1, in dosage forms, 38.224 

(final, 1982)
Protein, crude, in meats, 24.037 (final, 1981),

24.B01*
in  cereals, 14.063 (12th edition) (reinstatement, 

1981) (com m ittee report, 1982)*, 14.068 
(d eletion , 1981)

Protein efficiency ratio, prediction by in vitro  
assay, 43.CIO*

Protein nitrogen unit method, for allergen ic  
extracts, 39.C01*

Prunes, m oisture in , 22.014 (final, 1980) 
Pseudoephedrine hydrochloride, in com bina

tions, 38.B01*
Purification system, 22.B02(b)
Pyrantel tartrate, in  feeds, 42.135 (final, 1981) 
Pyrethrins, and p ip eron yl butoxide, in  pesti

cides, 6.C22*

Quinacrine HC1, 38.231 (revision , 1982) 
Q uinoline molybdate method, for phosphorus, 

in  fruits and fruit products, 22.046 (final,
1980)

Radioactivity, in m ilk, 48.025 (revision , 1982)* 
Raisins, m oisture in, 22.014 (final, 1980) 
Raspberries, frozen, thrips and other insects in,

44.B04*
Recovery calculation, 450 
Riboflavin, in food  products, 43.B01* (final, 

1982)
Rice flour and products, filth  in, 44.C04* 
p-R osan ilin e  so lu tion , acid -b leach ed ,

20.A01(a)

Saccharin, in foods, 20.A06* (final, 1982)
[81-07-2]

Salmon, canned, species iden tification , 18.097 
(final, 1980)

S a lm o n e l la ,  biochem ical kits for generic id en 
tification, 46.072 (revision , 1981; final,
1981)

detection and identification, 46.054 (revision, 
1981)* (revision , 1982; final, 1982) 

in  ed ib le casein and m ilk chocolate, 46.054 
(revision , 1981)* (revision , 1982; final,
1982)

in foods, fluorescent antibody m ethod, 46.068  
(revision , 1980)

on ion  and garlic pow ders, 46.054 (final, 
1980)

Sampling, of pressurized containers, 6.002 (de
letion , 1982)

Saponification method, for cleanup o f organo- 
ch lorine p estic ice  residues, in fatty foods, 
29.017 (revision , 1980)

Seeds, in berries, 22.023 (final, 1980)
Selenium , 25.A01* [7782-49-2]
Sequestering agent, 44.B01(b)
Shortening, trans isom ers in, 28.075 (final,

1982)
Shrim p, in d o le  in , 18.B01* (fin a l, 1982), 

18.C01*
Silicon carbide, b oik n g granules, 34.A08(a) 
Snyder column, 1 0 .0 2 (d ), m icro, 1 0 .0 2 (e ) , 

m odified  m icro, 29.A02(b)
Sodium  chloride, in vegetab le products, 32.023 

(surplus, 1982), 32.024 (surplus, 1982) 
Solids, soluble, in  frozen  concentrate for lem 

onade, 22.025 (final, 1980) 
solub le, in fruits and fruit products, 22.024 

(final, 1980)
w ater-insoluble, in  fruits and fruit products, 

22.020 (final, 1980)
Somatic cells, in m ilk, 46.086 (final, 1980), 46.095 

(final, 1980)
in m ilk, m em brane filter-D N A  assay, 46.A01* 

(final, 1981)
Sorbates, in  ground beef, 20.A01*
Species identification, of canned Pacific salmon, 

18.097 (final, 1980) 
o ff ish , 18.A01* (final, 1981)

S p e c i f i c  g r a v i t y ,  o f a lco h o lic  b everages, 
9.C03*

Spectrophotometry, of arprinocid, in  prem ixes,
42.C01*

of boron, in fertilizers, 2.C01*
Spices, allspice, ground, ligh t filth  in , 44.B06* 

capsicum s and o leoresin  paprika, extractable 
color in, 30.002 (final, 1980) 

turmeric, ground, so lven t saver technique for 
filth  analysis, 44.122(e)*

Spinach, ethyleneth iourea residues in , 29.112 
(final, 1980)

Spiral plate method, for bacterial count of foods 
and cosm etics, 46.110 (revision , 1981; final, 
1981)

Staining solution, Coom assie Brilliant Blue, 
18.A02(c)

Staphylococcal enterotoxins, extraction from  
foods, 46.A05* (final, 1981)

Starch, in cereal foods, grain, and feed, 14.075 
(deletion , 1982)
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Strontium hydroxide solution, 39.A03(a) 
Sucrose, in  chocolate, 13.A01* (final, 1981)

[57-50-1]
in  presw eeten ed  cereals, 14.C01*

Sugars and sugar products, corn syrup, in apple 
juice, 22.B01*

corn syrup, in  orange juice, 22.C01* 
h on ey , corn syrup in, 31.150 (am endm ent, 

1981)*
glucose, in , 31.133 (1980)* 
hydroxym ethylfurfural in, 31.A01* 

in  presw eeten ed  cereals, 14.C01* 
Sulfam ethazine, residues in  sw in e  tissues, 

41.C01*, 41.C09*
Sulfanilic acid, in  FD&C Y ellow  N o. 6, 34.A01* 

(final, 1981) [121-57-3]
Sulfites, in  ground beef, 20.A01*
Sulfur, in fertilizers, 2.160 and 2.162 (repealed,

1980) (deletion , 1981), 2.A01* (revision ,
1981) [7704-34-9] 

Sweeteners, artificial, sodium  and calcium  cy-
clamates, 20.164 (see "Changes in Methods", 
1981)

saccharin, in  foods, 20.A06* (final, 1982)
2,4,5-T, in  pesticides, 6.A23* [93-76-5]
Tea, ligh t filth  in , 44.B01*
Temephos, in  pesticides, 6.C16* [3383-96-8]
Terbuthylazine, in  pesticides, 6.B20*

[5915-41-3]
Tetradifon, in pesticides, 6.B09* (final, 1982) 
0 ,0 ,0 ' ,0 ' - T e t r a e t h y l  S ,S '-m eth ylen e bi- 

phosphorodithioate (ethion), in pesticides, 
6.352 (final, 1980)

E -l,4 ,5 ,6-T etrahydro-l-m ethyl-2-[frans-2-  
(2-thienyl)vinyl]pyrim idine tartrate (py
rantel tartrate), in  feeds, 42.135 (final, 
1981)

Theobromine, in cacao products, 13.060 (surplus, 
1981), 13.A05* (final, 1981) [83-67-0]

Thermal energy analyzer, see G as-liquid chro
m atographic-therm al energy analyzer 
m ethods

Thin layer chromatography, of aflatoxins B, and 
in  liver, 26.C01*, 26.C06*

of polar com p onents in frying fats, 28.C01* 
su lfam ethazin e residues in  sw in e  tissues, 

41.C01*
0 ,0 '-(T h io d i-4 ,l-p h en y len e )b is (  0 ,0 - d i -  

m ethyl phosphorothioate) (temephos), in
pesticides, 6.C16*

Thyroid tablets, iod in e in , 39.C04*
Tin, in  canned foods, 25.136 (1980)* [7440-31-5] 

triphenyltin  com pounds, in  pesticides, 6.436 
(final, 1982)

Tissue culture plates, 44.B09(b)

Tissue grinder, 6.C13(c)
Tobacco dust, m aleic hydrazide residues in, 

29.129 (revision , 1981)
a l l - r a c - a l p h a - Tocopherol, identification, 43.097 

(final, 1980)
a-Tocopheryl acetate, in foods and feeds, 43.106 

(final, 1980)
l,l,l-Trichloro-2,2-bis(chlorophenyl)ethane,

see DDT
Trichloroethylene, residues in  grain, 29.056 

(final, 1981)
N-(Trichlorom ethylthio)-4-cyclohexene-l,2- 

dicarboximide (captan), in pesticides, 6.215 
(final, 1982), 6.A09* (final, 1982)

2,4,5-Trichlorophenoxyacetic acid (2,4,5-T), in
pesticides, 6.A23*

Triphenyltin compounds, in pesticides, 6.436 
(final, 1982)

Triprolidine hydrochloride, in  an tih istam in e-  
adrenergic com binations, 38.B01*

[550-70-9]
Trypticase-soy-polym yxin broth, 46 .A ll(d)

Urea, biuret in, 2.082 (revision, 1980; final, 1980), 
2.085 (revision , 1980; final, 1980) 

ultra pure, 18.B08(d)
Urine stains, detections, 44.162 (deletion , 1980), 

44.A04*

Veal infusion broth, 46.C02(g)
Vegetable products, acidified, pH, 32.B01* (final,

1982)
canned, tin in, 25.136 (1980)* 
corn, cream  sty le , G eotrichu m  m old  in , 

44.A03*
Geotrichum  m old in, 44.C06* 
m aleic hydrazide residues in, 29.129 (revision, 

1981)
sodium  chloride in, 32.023 (surplus, 1982), 

32.024 (surplus, 1982)
Vegetables, potatoes, ethylenethiourea residues 

in, 29.112 (final, 1980)
spinach, ethyleneth iourea residues in , 29.112 

(final, 1980)
Vitamins and other nutrients, A, in feeds and  

foods, 43.008 (revision , 1980) [11103-57-4] 
A, in m argarine, 43.001 (surplus, 1980) 

in margarine and butter, 43.008 (1980)*
D, in  food s, prem ixes, and p et food s,

43.C01*
in fortified  m ilk and m ilkpow der, 43.B09* 

(final, 1982)
D 3, in  m ultivitam in  preparations, 43.A01* 

(final, 1981) [67-97-0]
in resins, resin conta in ing pow ders, and



CHANGES IN METHODS: J. ASSOC. OFF. ANAL. CHEM . (VOL. 65, NO. 2, 1982) 521

aqueous d ispersions, 43.079 (1980)* 
(final, 1981)

resins, oils, and dry pow ders, 43.079 (re
v ision , 1980; final, 1980)

E, nom enclature, 43.087 (final, 1980) 
niacin, in  food products, 43.805* (final,

1982)
niacinam ide, in food products, 43.B05* (final,

1982)
protein, in  vitro assay for predicting protein  

efficien cy  ratio, 43.C10* 
riboflavin , in food products, 43.B01* (final,

1982)
tocopherol, 43.097 (final, 1980) 
a-tocop heryl acetate, 43.106 (final, 1980) 

Voges-Proskauer (VP) m edium , m od ified , 
4 6 .A ll(j)

Voges-Proskauer (VP) test reagents, 
46.All(m )

Water, halogen-free, test for, 34.A08(d) 
purified, 18.B02(a)

W ater-insoluble solids, in  fruits and fruit 
products, 22 .0 2 0  (final, 1980)

W eight, drained, of frozen fruits, 22.005 (final, 
1980)

W etting agent, 43.B02(a)
Wheat, insects in, 44.C01*
W hisky, color in tensity , 9.C01*
Wine, caloric content, 11.A01*

Zinc, 25.A01* [7440-66-6]
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