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(18)

(17)

which then gives the dimensionless form of the equation

sc- sc- 02C* 02C* 02C*
Pe(y*)"TT + EI(y*)~ =~ +~ +~

ux uZ ux ~ uZ

with boundary conditions that

y* = ± 1.0 oC*loy* = 0
z* = ± co C* = 0
x* = 0 C* = o(y*)
x* = + co C* is finite

In order to simplify the mathematics of this problem it is desired to eliminate
the term describing diffu sion along the y axis. The explanation for doing this is
intuitive in nature and is given immediately below where Ay is the mean diffu sional
displacement along the y axis.

Ay _ (2Dt)1/2 _ ( (LId) )1/2
d - d - Pe(y*) « 1.0 (19)

(20)

When this criterion is met, diffu sional spreading along the y axi s of the chamber
is very small compared to the thickness, d , of the chamber. Di spersional spreading
along the z " axi s due to the mo vement of solute from the center of the chamber
becomes small compared to the di spersion due to con vective influences, although it
probably remains slightly more important than diffu sion along the other two axe s.
The net result of thi s assumption is that the concentration in the vicinity of the peak
is slightl y overestimated with the leading edge of the curve somewhat overextended ,
the tail beh ind the peak is underestimated and the farthest edge of the tail is over­
estimated since the solute would diffu se toward the center of th e chamber as well as
alon g the x and z axes and, sampling the higher velocit ies, it would leave the chamber
sooner. Thus, concentration profiles generated from this approximate solution give
a con servative overestimate of the diffu sive effect on dispersion in the CFE.

It is instructive to point out that in the limit of no diffusion we have already
seen that the solute concentration profile peak exit s the CFE chamber at z = (Peo/Elo)x.
In the limit as diffu sion dominates convective transport the solute is able to frequently
sample all positions on they axi s and so the peak will exit the column at z ;;;; i-(Pco/Elo)x
since each particle travels through the chamber at the average fluid velocity. This
means that as operating conditions go from low diffu sion to high diffu sion effects
there is a shift of 50 % in the displacement of the peak from the ori gin . This will be
important later in discussing the results of Rei s.

The equation to be solved then is

02C* 02C* sc- sc-
OX*2 + OZ*2 = Pe(y*) ox* + EI(y*) (jz*'

Using the transform

C*(x* ,y*,z*) = f (x* ,y*,z*) exp (Pe(y*)x* + EI(y*)z*)/2

reduces the differential equation to

02f 02f _ [pe2(y*) + E12(y*)]
(jZ*2 + OX*2 - 4 f

(21)

(22)
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INTERACTIONS OF INSOLUBILIZED LECTINS WITH MEMBRANE
GLYCOPROTEINS IN PRESENCE OF DETERGENTS

M. DODEUR· and M. A. JACQUET

Laboratoire de Biologie et Pathologie Mol eculaires des Glycoproteines, INSERM U. 180, C.N.R.S.
L.A. 293, Faculte de Mede cine, 45 Rue des S aints-Peres, 75006 Paris {France}

(First received January 11th, 1980; revised manuscript received March 6th , 1980)

- - - - - - - - - -- - .__._-- - -- - -

SUMMARY

The effects of several detergents commonly used to solubilize membrane
glycoproteins have been investigated on the binding of hepatoma cell surface
[3HJ-galactoglycoproteins to, and their elution from, concanavalin A or Ricinus com­
munis lectins conjugated to Sepharose 48. The optimum conditions (pH , ionic
strength) in the presence of ionic [sodium deoxycholate (DOC) and sodium dodecyl
sulphate (SDS)] and non-ionic detergents (Triton X-IOO) at a constant concentration
were determined in order to ascertain which would yield the better efficiency. The
effects of different detergent concentrations on binding and elution were then studied.
The range of concentrations for each detergent to be used without modifying
efficiency was determined. Triton X-IOO and DOC (0.1-1 %) did not change the
efficiency on Ricinus lectin-Sepharose, whereas SDS, at a concentration greater
than 0.05 %, caused a dramatic decrea se in efficiency. On concanavalin A-Sepharose,
by contrast, the non-ionic detergent had no effect on the efficiency at all the concen­
tration s tested (0.1-1 %), while concentrations of more than 0.5 % DOC and 0.1 %
SDS significantly decrea sed both binding and elution.

- - - - ------_._ -_..

INTRODUCTION

Affinity chromatography using columns of insolubilized lectins is an effective
procedure for the fractionation and isolation of glycoproteins and glycopeptides'r".
Since membrane glycoproteins are insoluble in neutral aqueous solutions, buffers
containing ionic or non-ionic detergents must be used". However, these detergents
may either modify the nati ve structure of the insolubilized lectins and/or change the
interactions between the lectin and the membrane glycoproteins. Therefore, before
using column s of insolubilized lectins to isolate glycoproteins, their fixation and
elution should be studied under various experimental conditions (pH , ionic strength,
detergent concentration) in order to determine the optimum procedure. Such studies
have been done on concanavalin A and Ricinus lectin conjugated to Sepharose 4B
using three ionic and non-ionic detergents and membrane glycoproteins from hepa­
toma cell surfaces . The optimum conditions were then applied to the fractionation of
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DETERMINATION OF RESIDUES OF ANABOLIC DRUGS IN MEAT BY
GAS CHROMATOGRAPHY-MASS SPECTROMETRY

HANS-JORGEN STAN* and BERND ABRAHAM

Institut f ur Lebensmittelchemie der Technischen Universitiit Berlin, Strasse des 17. Juni /35, D-lOOO
Berlin 12 (G.F.R.)

(Received February 26th, 1980)

SUMMARY

The residues in meat of seven estrogenic drugs used in anabolic preparations
for animal production were analysed as trimethylsilyl ethers by electron-impact gas
chromatography-mass spectrometry following a simple clean-up procedure. The
compounds under investigation were: 17fJ-estradiol, diethylstilbestrol, hexestrol,
dienestrol , stilbestrol, ethynylestradiol and zeranol. The method includes extractive
homogenization of 10 g of meat in tetrahydrofuran, followed by liquid-liquid parti­
tion between acetonitrile and hexane and finally a chromatographic purification step
on a small silica gel column. Gas chromatography was carried out on a lO-m glass
capillary column coated with SE-54 using a temperature program from 100 to 250°C.
The capillary column was connected to the ion source by an all-glass open-split
interface with a scavenger gas-line. Detection of anabolic residues was performed
with selected ion monitoring on intensive ions in the mass region above mje 400,
resulting in a detection limit of 1-5 ppb (109

) . Quantitative determinations were per­
formed using dodecyl gallate as an internal standard applying the signal ratio of the
drug and the standard.

-- - -- ._ - - -

INTRODUCTION

In many countries anabolic drugs are used to improve the growth rate and
the feed conversion of animals in livestock breeding. The use of drugs in meat pro­
duction involves a possible health risk if residues remain in the meat. Therefore,
sensitive methods of residue analysis are necessary for the surveillance of food from
animal produce in the market.

Biological methods based on morphological alterations in the sexual organs
of test animals are now of minor importance. Chromatographic methods, including
thin-layer chromatography, gas chromatography and high-performance liquid chro­
matograph y, were developed for the residue analysis of single compounds as well as
for groups of anabolic drugs. Reviews covering the chromatographic methods until
1976 and 1978 were given by Ryan' and Gunther",

In the last two years numerous modifications and improvements of existing
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trimethylchlorosilane (TMCS) and N ,O-bi s(trimethylsilyl)acetamide (BSA) were pur­
chased from Fluka (Buchs, Switzerland). Silica gel 60 (70-230 mesh) for column chro­
matography (Art. 7734) and all other chemicals were products of Merck. WCOT­
glass capillary columns with an inner diameter of 0.3 mm coated with SE-54 were
used at lO-m length. The columns were supplied by Jaeggi (Trogen, Switzerland) or
were prepared in our laboratory according to the barium carbonate procedure of
Grob36 - 38 •

An Ultra-Turrax homogenizer (Janke & Kunkel, Staufen, G .F.R.) was used
to homogenize the meat and for the following solvent extraction.

METHODS

Clean-up procedure
10 g of minced meat were mixed with 25 ml of tetrahydrofuran in a 100-ml

centrifuge tube and homogenized with an Ultra-Turrax homogenizer. After cleaning
the homogenizer with another 25 ml of tetrahydrofuran the homogenate was centri­
fuged at ca. 1800 g. Then the supernatant was decanted through a plug of glass wool.
The residue in the centrifuge tube was again homogenized with 25 ml of tetrahydro­
furan, cleansed and centrifuged as in the first step. The supernatant solutions were
combined and evaporated under a vacuum at 40°C nearly to dryness. The remaining
water was vaporized by means of added ethanol. The dry residue was dissolved in
25 ml of acetonitrile and twice extracted with 25 ml of hexane. The combined hexane
phases were re-extracted with 25 ml of acetonitrile, and the acetonitrile phase was
again evaporated to dryness. The residue was dissolved in a small volume of benzene
and fractionated on a silica gel column (200 X 15 mm 1.0.). The column was pre­
pared from a slurry of 7 g of silica gel 60 in benzene. The silica gel 60 was first
deactivated by the addition of 2 %(w/w) water. After the addition of the meat extract
dissolved in benzene the column was washed with 50 ml of benzene. Then the estrogenic
compounds were eluted with 50 ml of ethyl acetate.

Derivatization
The concentrated ethyl acetate fraction was transferred into a derivatization

tube . It was evaporated to dryness with a nitrogen stream at 70°C. The residue was
mixed with 0.1 ml of the silylating reagent consisting of BSA with 10%TMCS. The
derivatization tube was closed with a teflon coated septum and held for I h at 70°C.
After the tube was cooled to room temperature, 0.9 ml of hexane was added.

Gas chromatography
All gas chromatograms were run on lO-m wall-coated open tubular glass

capillaries coated with the non-polar silicon phase SE-54. Helium was used as carrier
gas at a flow-rate of 2.5 ml/rnin at room temperature. Injection port and det ector
were held at 230 and 260°C. A sample volume of 1 pi was splitless injected into the
'cold' column at 90°C, according to the method of Grob39 • Just 40 sec after the in­
jection, the split of the carrier gas was reopened and a flow-rate of ca. 20 ml/rnin
was used as a septum purge. After I min a linear temperature program was started
with a heating rate of 20°Cjmin to a final temperature of 250°C, which was held
for 5 min.
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Note

Gas chromatographic separation of chiral 2-hydroxy acids and 2-alkyl-substi­
tuted carboxylic acids

WILFRIED A. KONIG* and INGRID BEN ECKE

Institut filr Organische Chemie und Biochemie der Universitdt, D-2000 Hambu rg 13 ( G.F.R. )

(First received December 20th , 1979; revised manuscript received March 3rd , 1980)

Gas chromatographic methods are preferentially applied for the determina­
tion of the configuration of optically active compounds, especially when only small
and impure samples are available. Besides the biological relevance of a certain con­
figuration , the quantitative measurement of enantiomer composition in asymmetric
syntheses has increasing importance.

Direct enantiomer resolution on chiral stationary phases has been used as the
most elegant method for stereochemical assignments in the field of amino acids and
amines":", based on the fundamental investigations of Gil-Av and co-workers. Only
recently the enantiomers of 2-hydroxy acids could be separated on special chiral sta­
tionary phases as O-trifluoroacetyl-hydroxy acid isopropyl esters".

Alternatively, chiral compounds may be separated as diastereomeric derivatives
on achiral stationary phases. As in amino acids two functional groups are available
in hydroxy acids for introducing a chiral substituent. Both techniques have been used
before": ". For amino acid s ( + )-3-methylbutan-2-ol proved to be an excellent reagent
to form diastereomeric esters, which could be very well resolved as N-pentafluoro­
propionyl deri vatives .

In this paper we report on the separation of the ( + )-3-methyl-2-butyl esters
of O-trifluoroacetylated (O-TFA) or O-trimethylsilylated (O-TMS) 2-hydroxy acids
and of branched carboxylic acids .

EXPERIMENTAL

Materials
(+ )-3-Methylbutan-2-ol was prepared, as described by Halpern and Westley",

by esterification of L-valine with racemic 3-methylbutan-2-ol and fractional crystal­
lization of the p-toluene sulphonic acid salt. After two crystallizations and alkaline
hydrolysis of the ester, (+)-3-methylbutan-2-ol was obtained in 98.5 %optical purity
and 35%overall yield.

Esterification of 2-hydroxy acids and 2-alkyl(aryl)-carboxylic acids
Amounts of 100pg of the acid were heated for 2 h at 80°C with 50 pI of

(+ )-3-methylbutan-2-01-HCl gas (7 N) in a screw cap vial with a PTFE lining in the
cap. Excess reagent was removed with a current of dry N z•
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Note

Use of the image analyser Optomax for the quantitat ive evaluation of anti­
biotics separated by gel electrophoresis and by t hin-laye r chromatography

A. H. THOMAS· and J . M. THOMAS

National Institute for Biological Standards and Control, Division of Antibiotics, Holly Hill , Hampstead,
London N W3 (Great Britain)

(Received March 10th, 1980)

Many anti biotics in current use are complex mixtures of biologically active
components and possibly some degradation products. The composition of the same
antibiotic produced by different manufacturers can vary greatly, e.g. neomycin'. A
knowledge of an antibiotic's composition is essential when considering the replace­
ment of a microbiological assay by a chemica l or physical assay. Both gel electro ­
phoresis and thin-layer chromatography (TLC) have proved invaluable in demon­
strating the heterogeneous nature of many antibiotics. Quantitative in situ bioauto­
graphic determinations have been described for biologically active components
separated by gel electrophoresis/ and by TLC3 and several quantitative densitometric
determinations of antibiotic complexes have been reported' :".

The Optomax image analyser has been used in the Division of Anti biotics for
measuring the area of zones of inh ibition of growth in antibiotic diffusion assays. This
report describes the use of the Optomax for the determination of the amount of
benzylpenicillin in carbenicillin by an in situ microbiological assay after the electro­
phoretic separation of the antibiotics in an agar gel. The content of kanamycin B in
kanam ycin was estimated using the Optomax to measure the areas of zones produced
by the ninhydrin reaction after separation by TLC. The relative composition of
samples of polymyxin B have been determined using biological assay and colorimetric
assay after separation of the components by TLC.

EXPERIMENTAL

The Optomax (Micro Measurements, Saffron Walden, Great Britain) is a
modular image ana lysis system which utilises television scanning techniques to make
measurements on any image which can be received by a television camera. The basic
system measures areas on features in the image which can be differentiated from the
background by sufficient "grey level" difference (i.e. contrast).

The television scanner had a Vivitar 135-mm lens fitted with a gelatin filter
(Spectrum Red , 608, IIford , Great Britain) to improve the image contrast. The objects
were illuminated from below by four small fluorescent tubes (Gro-lux, Sylvania ,
Great Britain), dark ground illumination was used for the measurement of zones of
inhibition of growth. For the measurement of the ninhydrin zones, direct transmitted
light was used; a clear precoated silica gel plate was placed in the base below the light
source to ensure a uniformly illuminated background.
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~-Liquid €quilibrium
Data Bibliography
and Supplements

compiled by I. WICHTERLE, J . L1NEK and E. HALA, Institute of Chemical
Process Fundamentals, Czechoslovak Academy of Sc ience, Prague.

Vapor-Liquid Equil ibrium
Data Bibliography
The book comprises a bib liographic
index by compounds, of all vapor­
liquid eq uilib rium data measured
between , 900 and December
, 972. The Substances in the tables
are listed according to the well­
known Hill system used in the
Chemical Abst racts formula index
and the whole procedure has been
fu lly computerized. This is largel y
due to the amount of input data
processed and to update the
info rmation more readil y. Contain­
ing over 4800 referenc es, the val ue
of the book is i ll locat ing the
source of or ig inal data.

"...The enormil y of Ihe accomplish'
ment may be ga uged from Ihe teet
Ihal i l requ ires over 4800 refe r­
ences 10 cover Ihe subject... ...11

. should be of grea l he lp 10 Ihe
'workers in Ihe chemical induslry
who ha ve 10 dea l with problems of
distilla l ion and rectit icetion ' for
whom i t is in lended."

Journal of the American
Chemical Soc ie ty

"...Trial searches made by tbis re­
viewer were carried oul qu ickly and
effi cien tly... it should be of real uti/il y,
especially 10 process des ign engi­
neers , who need oets on particular
svstems:"

A.l.e.H.E. Journal

1973 vIII + 1053 pages
Price: US $85.25/0tl. 175.00
ISBN: 0-444-41161-5

ELSEVIER

Supplement I
:: ':':} ::::::::>. This first supplement reviews the

.......;::::::::::::::::: . literature measured and reported
"';:'::::'::: .", ,:':'::;;::::. from Ja nuary 1973 through

.. . ~:~/ . .
::;:;:;:::::;::,:.: ...

.......; :;:;.::.

IIII
*1"::::':::":~'* ~::: :;:::: :::::~;:: (.:;:: Price: US $61 .oo/~tI . 125.00. ,.~~ :.':': :;: " :'=$~' :t ISBN : 0-444-41822-9

R:: This work together with its two
supplements, will prove invaluable
to those invol ved in the chemical
problems of dist illation and
rectification in the chemical
in~ustry. By indicati ng where to
find the necessary data, it will be of
help in the development, design
and rational operation of distillation
equ ipment.
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