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O n e  third 
o f th e  w o rld ’s 
children have 
n o  m ilk to d a y

i

A nd they w o n 't have milk for a long time to come. 
Yet the ch ild  needs food of a higher nutritional 
value. A  six month old infant needs twice as many 
calories; five tim es as much anim al protein per 
kilogram of body weight as the average adult. A 
four year old needs 50 per cent more calories and 
100 per cent more anim al protein. Milk meets 
nutritional deficiencies. But it's just not enough — 
not for all the world's 500 m illion children under 
15 years of age.

U N IC E F  aim s at meeting their basic needs. One 
way is  by setting up dairies all over the world.
In India, we have a string of U N IC E F  aided 
projects. T h e  First A m ul Dairy at A nand, and the 
d airies at W orli, Hyderabad, Madurai, Vijayaw ada

are a few ...The se dairies range in capacity from
50,000 to 5,00,000 litres of milk a day. U N IC E F  
assista nce for plant and equipm ent will be repaid 
by distribution of milk at su b sid ise d  rates to 
children, expectant and nursing mothers for a 
given period of years.

For the First A m ul Dairy and the dairies at W orli, 
Hyderabad and Madurai, L&T carried out the entire 
m echanical and electrical installation including 
piping, testing and co m m issioning.

For V ijayaw ada Milk Products Factory, L& T will be 
installing a Niro Atom izer spray drying plant— 
the second milk powder plant in India to be put up 
with U N IC E F  aid.

D airy D ivisio n L A R S E N  &  T O U B R O  L I M I T E D  P.O . Box 278, Bom bay 1
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A L FA -LA V A L PUMPS
PRESERVE PRODUCT PURITY BECAUSE THEY’RE OF

STAINLESS STEEL

a n d  b e c a u s e  ■  they are made to the designs 
of alfa . laval AB.,the world’s largest manu
facturers of dairy & industrial machinery ■  they 
have mechanical seals for long leak-free and 
unattended runs: no glands to tighten, no 
insanitary gland packings to foul your product 
B they are openable in a  jiffy—for cleaning, 
inspection. . .  or maintenance when necessary 
B their housings are pressed from corrosion- 
resistant stainless steel and have highly polished,

c r e v i c e - f r e e  i n t e r io r s  B  t h e i r  s t a i n le s s  s t e e t  

i m p e l ie r s  h a n d le  l iq u id s  g e n t ly  a n d  q u ie t ly  w i t h  

m in im u m  t u r b u l e n c e  a n d  f o a m in g .  

a lfa-laval S t a i n le s s  S t e e l  P u m p s  c o m e  in  3 
m o d e ls  —hm, fm a n d  g m — w it h  s e v e r a l  d r iv e  

a r r a n g e m e n t s  t o  c h o o s e  f r o m ,  f o r  a  r a n g e  o f  

d u t ie s  u p t o  2 0 ,0 0 0  l i t r e s /h r  a g a i n s t  h e a d s  

u p t o  3 3  m .

A l l  v e r s io n s  a r e  r e a s o n a b ly  p r ic e d  f o r  e a r l y  

d e l iv e r y .

f o r  the right pump
to meet your specific need— contact:

VULCAN-LAVAL LIM ITED
*  P.O. Box 735, Bombay 1 *  P.O. Box 2300, Calcutta 1
*  P.O. Box 627, New Delhi 1 * P.O. Box 7,0, Madras 6
*  P.O. Box 53, Poona 1.



E D I T O R ’S  N O T E

T h e  J o u rn a l c o m p le te s  fo u r  y ea rs  w ith  th is  issu e  
a n d  is  e n te r in g  th e  fifth  y ea r  o f  p u b lic a tio n . D e s p it e  
ea r lie r  d o u b ts , i t  h a s  c o m e  to  stay; an d  w ith  a 
fa ir ly  h ig h  sta n d ard  as a sc ie n tif ic  jo u r n a l. M a n y  
sc ie n t if ic  in s t itu t io n s  in  In d ia  as w e l l  as abroad  
d e a lin g  in  fo o d  s c ie n c e  an d  a llie d  f ie ld s  su b sc r ib e  to  
th is  Jo u rn a l. T h e  a b stra c ts  o f  s c ie n tif ic  p a p ers  in  
th is  jo u rn a l are reg u la r ly  in c lu d e d  in  th e  I n te r 
n a tio n a l a b str a c tin g  m e d ia . T h e  r e p u te  o f  a 
sc ie n tif ic  jo u r n a l, h o w e v e r , s te m s  fro m  th e  m e r it  o f  
i t s  m a tter , e s p e c ia lly  o r ig in a l or resea rch  pap ers: 
a n d  for th is ,  th e  ed ito r  d e p e n d s  larg e ly  o n  th e  re fe r e e  
w h o  has to  a s se s s  th e  v a lu e  o f  p a p er  fo r  p u b lic a t io n . 
T h e  r o le  o f  a r e fe r e e  is  v ita l in  p u b lis h in g  sc ie n tif ic  
m a te r ia l; i t  is  fo r  h im  t o  b e  u n s t in t in g  in  s c ie n tif ic  
c r it ic ism  an d  u n g r u d g in g  in  a p p r e c ia tio n  o f  s c ie n tif ic  
v a lu e . A  m a jo r  fu n c t io n  o f  th e  e d ito r  is  to  re fer  
th e  p ap er  to  v ery  c o m p e te n t  p e r so n s  in  th e  fie ld  to  
a sse ss  its  su ita b il ity  fo r  p u b lic a t io n ;  la ter , th e  te x t  

h a s to  b e  c a r e fu lly  e d ite d  a c c o r d in g  to  th e  p a ttern  
s e t  fo r  p u b lic a t io n  in  th e  Jou rn a l.

U n d e r  th e  p iq u a n t t it le  ‘Is the literature meant fo r  
reading', N a tu r e  p u b lish e d  an  ed ito r ia l so m e tim e  
b ack  (1 9 6 6 ) .  ‘I t  is  h ard , fo r  e x a m p le , to  k n o w  
h o w  m u c h  o f  th e  lite r a tu r e  is  r ed u n d a n t, p r e c ise ly  
h o w  m u c h  o f  i t  is  o b sc u r e  e v e n  to  th e  rea d ersh ip  
for w h ich  it  i s  in te n d e d , a n d  h o w  m u c h  o f  i t  w o u ld  
n e v e r  h a v e  a p p ea red  in  th e  first p la c e  i f  it  w e r e  n o t  
for  th e  ex tr a n e o u s  p r e ssu r e  s u c h  as th e  te n d e n c y  o f  
a p p o in tm e n t b o a rd s to  b e  in f lu e n c e d  b y  th e  v o lu m e  
o f  a p e r so n ’s  p u b lish e d  w o r k .’ N o  d o u b t th e  resea rch  
w o rk er  is  c o m p e lle d  to  p u b lis h  h is  fin d in g s; b u t  
m a ter ia l w ith o u t  s c ie n t if ic  m e r it  ad d s l i t t le ,  e x c e p t  
to  th e  v o lu m e . T h e  a ccu m u la tio n  o f  n e e d le s s  
b u lk  ca n  b e  la r g e ly  p r e v e n te d  i f  p r o p er  a t te n 
t io n  is  g iv e n  to  a c r it ic a l a s se s s m e n t  an d  p r o p er  
e d it in g  o f  th e  m a tte r  b y  th e  a u th o rs  th e m se lv e s  
b e fo r e  r u sh in g  i t  to  th e  e d ito r . In  m a n y  ca ses , 
im p o r ta n t data  a re  b u r ie d  u n d e r  a m b ig u o u s , d e s 
c r ip t iv e  p h r a se o lo g y . E d it in g  o f  s u c h  m a tter  to  
su it  th e  p u b lic a t io n  sta n d a rd s , b e c o m e s  an u p h ill,  
ta sk  an d  a fter  p r o c e s s in g , th e  a u th o r  m ay  fe e l  
h u rt a t th e  r e d u c e d  s iz e  o f  th e  a r t ic le . I n  th is  
r e sp e c t , i t  m ay  b e  u s e fu l i f  ea ch  I n s t itu te  o r  resea rch  
c e n tr e  d id  ‘in ter n a l r e fe r e e in g ’ b e fo r e  s e n d in g  a 
p a p er  fo r  p u b lic a t io n .

O u r a b stra c t se c t io n  h a s  b e e n  w e lc o m e d  b y  th e

m e m b e r s . A b stra c ts  are m a d e  a fter  ca r e fu l s c r e e n 
in g  o f  r e fe r e n c e s  in  s e le c te d  jo u r n a ls  a n d  e ffo r ts  
are b e in g  m a d e  to  in c lu d e  lite r a tu r e  o f  im p o r ta n c e  
to  fo o d  s c ie n t is t s  a n d  in d u s tr ie s . T h is  s e c t io n  is  
c o m p ile d  fr o m  th e  F o o d  T e c h n o lo g y  A b stra c ts  
c o m p ile d  b y  C .F .T .R .I . ,  to  w h o m  w e  are g r a te fu l.

T h e  n e w  s e c t io n s  o n  ‘F o o d  I n d u s tr ie s  in  I n d ia ’ 
and  ‘O u r L a b o r a to r ie s ’ are in te n d e d  to  g iv e  an  
o v e r a ll  p ic tu r e  o f  th e  ‘fo o d  b u s in e s s ’ in  th e  
c o u n tr y ; m o re  o f  su c h  c o n tr ib u tio n s  a re  w e lc o m e .  
W e  a lso  in c lu d e  in fo r m a tio n  a b o u t n e w  fo o d  e q u ip 
m en t w h e n e v e r  th e  m a n u fa c tu r ers  p r o v id e  u s  w ith  
th e  te c h n ic a l  d a ta .

T h e  y ea r  1 9 6 7  w as m a rk ed  b y  s o m e  im p o r ta n t  
e v e n ts  fo r  th e  fo o d  in d u s tr y . T h e  In te r n a tio n a l  
S y m p o s iu m  o n  Protein Foods and Concentrates h e ld  
at C .F .T .R .I . ,  M y so r e  a ttra c te d  m a n y  s c ie n t is t s  o f  
e m in e n c e , a n d  p r o v id e d  a fo ru m  fo r  e x c h a n g e  o f  
th o u g h ts  o n  so m e  v e r y  im p o r ta n t  d e v e lo p m e n ts  in  
th e  f ie ld . T h e  ‘P r o te in  W o r k sh o p ’ w h ic h  fo llo w e d  
th is  c o n fe r e n c e , w ill ,  w e  h o p e , c a ta ly se  th e  e s ta 
b lis h m e n t  o f  p r o te in  in d u str y  in  th e  c o u n tr y .

A  d e v e lo p m e n t  o f  fa r -r e a c h in g  s ig n if ic a n c e  w a s  
in it ia te d  w h e n  th e  F o o d  C o rp o ra tio n  o f  In d ia  s e t  u p  
3 0  m e c h a n ic a l p a d d y  d r y in g  u n its  in  T h a n ja v u r  
D is tr ic t ,  M ad ras S ta te . Im p r o p e r  d r y in g  h a s  b e e n  
o n e  o f  th e  d raw b ack s in  r ice  p r o c e s s in g  in  In d ia . 
T h e  in tr o d u c tio n  o f  h ig h  y ie ld in g  v a r ie tie s  w h ic h  
g erm in a te  q u ic k ly if  l e f t  m o is t , d u r in g th e  ra in y  sea so n , 
n e c e s s ita te d  th e  im m e d ia te  s e t t in g  u p  o f  d r y in g  
u n its . I t  is  to  th e  c r e d it  o f  th e  F o o d  C o rp o ra tio n  o f  
In d ia  th at th e se  m e c h a n ica l d r iers  w ith  a ca p a c ity  o f  
1 6 0  to n n e s  o f  p a d d y  p e r  d ay  w e r e  s e t  u p  in  a v ery  
sh o r t t im e  o f  4 -5  m o n th s  and  w o rk e d  s u c c e s s fu lly  
d u r in g  th e  la st K uruvai h a r v e s t  s e a s o n .

T h e  G o v e r n m e n t-o p e r a te d  m o d e r n  b rea d  fa c to r ie s  
h a v e  a lso  b een  p u t  in to  o p e r a t io n  in  B o m b a y  and  
M a d ra s  d u r in g  th e  y ea r . T w o  la rg e  s c a le  p o u ltr y  
d r e ss in g  p la n ts  a t P o o n a  and  C h a n d ig arh  h a v e  b e e n  
e s ta b lish e d  an d  o n e  f ish m e a l m a n u fa c tu r in g  p la n t in  
P riv a te  S e c to r  h a s  b e e n  o p e n e d  a t M a lp i.

W e  lo o k  fo rw a rd  to  1 9 6 8  w ith  th e  h o p e  th a t  
th e r e  w ill  b e  m a n y  m o re  d e v e lo p m e n ts  in  fo o d  
in d u s tr ie s  a n d  th e  fo o d  te c h n o lo g is ts  a n d  a g r ic u l
tu r is ts  w i l l  s tr iv e  to  m a k e  th e  fo o d  p r o s p e c ts  o f  th e  
c o u n tr y  le s s  d e p e n d e n t  o n  th e  v a g a r ie s  o f  n a tu re .
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Studies on Some Comparative Milling Properties of 
Raw and Parboiled Rice

S . N .  R a g h a v e n d r a  R a o , M . N . N a r a y a n a  a n d  H . S . R . D e s ik a c h a r  
C en tra l F o o d  T e c h n o lo g ic a l R esearch  In s titu te , M y so re

M anuscript R eceived : 10 A ugust 1967

Parboiled r ice  required greater abrasive force and/or longer period o f m illin g  than raw  r ice  for 
m illin g  to the sam e d egree o f polish  in  a laboratory M cG ill polisher. Breakage in creased  slow ly  during  
m illin g  o f both raw  or parboiled r ice  up to 7-8 per cen t polish; at h igher percentages o f polish, breakage  
in creased  rapidly. Breakage w as low er in  parboiled r ice  than in  raw  r ice  both during sh ellin g  and  
m illin g . T he stick ing o f bran to r ic e  w h ile  polish ing o f parboiled r ice  is  cau sed  by the ‘o ilin ess’ o f the  
surface. It can  be overcom e by using a  m oderate abrasive force and in creasing the m illin g  tim e. The 
u se  o f a sieving-cum -brushing d ev ice  helps in  e lim in atin g  the bran. Bran from  parboiled r ice  conta ins a  
certain  proportion o f large p articles and this contributes to the clogging o f s iev es  w h ile  polishing. Bran 
from  parboiled r ice  can  be rem oved  w ith little  lo ss  o f endosperm . Colour extraction stu d ies usin g  a 
red  variety o f r ice  sh ow ed  that for equal w eigh t o f bran rem oved  during polishing, a  greater am ou nt o f 
surface bran can  be rem oved  from  parboiled r ice  than from  raw  rice.

I n  th e  co u r se  o f  a  rec en t s tu d y  o n  th e  su ita b ility  o f  
s o m e  co n v en tio n a l a n d  m o d er n  r ice  m ills  fo r  m illin g  
p a rb o iled  r ice  i t  w a s  o b serv ed  th a t cer ta in  ty p e s  o f  
p o lish ers  u se d  in  m o d er n  m ills  o ffer d ifficu lt ie s . T h e s e  
d ifficu lt ie s  w e r e : fa ilu re  t o  g iv e  a d eq u a te  p o lish  
t o  p a rb o iled  r ice  a n d  ad h eren ce  o f  b ran  to  r ice  th u s  
im p a rtin g  a  d ir ty  ap p earan ce to  th e  m ille d  p rod u ct. 
S im ila r  d ifficu lt ie s  w ere  e x p e r ie n ced  w h e n  b row n  rice  
fr o m  p a rb o iled  p a d d y  w a s  m ille d  in  E n g e lb e r g  ty p e  
h o r izo n ta l p o lish ers . C lo g g in g  o f  w irem esh  screen s  
d u r in g  p o lish in g  h as a lso  b e e n  rep o rted  b y  rice  
m iller s . T h e s e  o b serv a tio n s  in d ica te d  th a t b e s id e s  th e  
w e ll k n o w n  d ifferen ces  in  break age a n d  h ead  rice  
y ie ld s , th ere  m a y  b e  o th er  d ifferen ces  in  th e  m illin g  
p ro p ertie s  o f  raw  a n d  p arb o iled  p a d d y  w h ich  w o u ld  
d e term in e  th e  c h o ic e  o f  m ill in g  m a ch in e .

T h e  p r e se n t s tu d y  w a s u n d erta k en  to  in v estig a te  
sp ec if ica lly  th e  e ffec t o f  m ill in g  t im e  an d  abrasion  
p ressu re  o n  th e  d egree  o f  p o lish  a n d  p er ce n t breakage  
a t d iffe ren t s ta g e s  o f  m ill in g  raw  a n d  p arb o iled  rice. 
C o n d itio n s  fo r  m ill in g  w ith  m in im u m  break age w ere  
a lso  in v estig a te d . M e th o d s  fo r  o v erco m in g  th e  
d ifficu lty  d u e  to  th e  ad h eren ce  o f  b ran  to  m ille d  p ar
b o ile d  r ice  w ere  s tu d ie d . T h e  a m o u n t o f  resid u a l 
b ra n  s tick in g  to  r ice  a t d ifferen t s ta g es  o f  p o lish in g  o f  
ra w  an d  p a rb o iled  r ice  w a s a lso  d e term in ed .

M aterials and M ethods
T w o  v ar ie tie s  o f  p a d d y  (Ratnachudi a n d  Bangara 

sanna) o b ta in e d  fro m  a lo ca l p a d d y  b r e e d in g  farm  
a n d  a lso  fro m  a s in g le  ag ricu ltu ra l p lo t  w ere  u se d  fo r  
th e  s tu d ie s . R ep resen ta tiv e  sa m p les  fro m  ea ch  lo t  
w ere  p a rb o iled  in  th e  lab oratory  b y  th e  h o t  so ak in g  
m e th o d .1 T h e  p a rb o iled  p a d d y  w a s su n -d r ie d  t i ll  
th e  m o istu re  c o n te n t  w a s red u ced  to  a b o u t 2 0  p er  c e n t  
a n d  th e n  sp rea d  in  sh a d e  to  e ffe c t s lo w  a n d  e v e n  d ry in g .

P a d d y  (1 k g .) w a s  sh e lle d  in  a M c G il l  sh e lle r , an d  
th e  resu ltin g  b r o w n  r ice , a fter  rem o v in g  th e  b ro k en s, 
w a s m ille d  in  a M c G ill  m ille r  (N o . 3 ) fo r  v a ry in g  
p er io d s  (5 -1 0 0  se c .)  and  w ith  d ifferen t load s*  (1 -1 3  lb ) .  
T h e  b ran  rem o v ed  d u rin g  p o lish in g , as a lso  th e  m ille d  
r ice , w ere  s ie v e d  th ro u g h  1 6 -B S S  m e sh  and  th e  frac
tio n  p a ss in g  th ro u g h  w as w e ig h ed . T h e  w e ig h t  o f  
su ch  p o lish  ex p ressed  as p ercen ta g e  o f  b r o w n  rice  
m ille d  is  referred  to  a s  ‘d egree o f  p o lish ’ in  th is  s tu d y . 
A ll b rok en s in  th e  m ille d  r ice  u p  to  th r e e -fo u r th  s iz e d  
g ra in s w ere  d e term in ed  in  a r ice  s iz in g  d e v ice . I t  
w a s en su red  th a t raw  a n d  p a rb o iled  p a d d y  co n ta in ed  
nearly  th e  sa m e a m o u n t o f  m o istu re  in  ord er to  e lim i
n a te  th e  effect o f  d ifferen t m o istu re  c o n te n ts  o n  m illin g .

T h e  b ran  ad h er in g  to  p a rb o iled  r ice  m ille d  u n d e r  
d ifferen t c o n d itio n s  (T a b le  1) w as d e term in ed  b y  
s ie v in g  th ro u g h  1 6 -B S S  m e sh  s ie v e . P a rb o iled  rice

* E x tra  w eight added  to  th e  lever end  o f th e  m ill. 
t50
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T able 1 : a m o u n t  o f  bran  s t ic k in g  t o  parboiled
RICE AFTER POLISHING

(V arie ty—Bangara sanna, B a tch  size— 700g. rice)
M o is tu re — 19.0%  M o is tu re —9.1%

i  re a i-
m e n t
N o .

L o ad  T im e
lb . sec. D eg re e  W e ig h t o f D egree W eig h t of

p o lish stick ing po lish stick ing
% b ra n  g. % b ra n  g.

1 0 60 4.0 0.9 3.6 0.52 1 20 3.7 4.0 4.0 4.0
3 1 20 1

fo llow ed  by 1
0 20 J\  4 J

1.1 . . . . . .

4 2 5 2.3 9.5 1.7 5.95 2 10 3.3 9.5 3.4 7.0
6 2 IS 3.7 6.5 3.9 5.0
7 2 20 4.1 4.0 4.0 2.98 2 10 ,

follow ed by  1 
0 20 ]

L 4.0 1.0 4.1 1.1
9 2 IS ,

follow ed by
0 20 Jf 4 J

0.5 4.3 0.4
10 10 5 4.3 9.5 3.8 12.511 10 10 3.9 17.0 4.4 5.012 10 S

follow ed by j 
0  20 1

|  4 4 . 0.9 4.7 1.1
13 10 10 ,

follow ed b y  '
0 20 J

1 4.6 0.5 4.8 0.5

a t tw o  m o is tu r e  le v e ls  w a s  u se d  fo r  th e  s tu d y . F in e 
n e ss  o f  b ra n  fr o m  raw  a n d  p a rb o iled  r ice  in  fo u r
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v a r ie tie s  w a s  d e term in ed  b y  s ie v e  a n a ly sis  u s in g  
stan d ard  s ie v e s .

A  co m m erc ia l p u re  v a r ie ty  o f  K ar  p a d d y  w h ic h  
g ave  b r o w n  r ice  w ith  co lo u red  (red d ish ) s k in  w as  
u s e d  fo r  s tu d y in g  th e  e ffect o f  d ifferen t d e g r ees  o f  
p o lish  o n  th e  p ercen ta ge  o f  b ran  rem o va l. C o lo u r  
w as ex tra cted  from  2  g . sa m p les  o f  th e  rice p o lish e d  
to  d ifferen t d e g r ees  b y  an  a lk a lin e m eth a n o l so lvent*. 
L o o se ly  a d h er in g  b ran  w a s first rem o v ed  b y  w a sh in g  
a n d  d eca n ta tio n  w ith  10 m l. w ater . T h e  co lo u r  w as  
th e n  ex tra cted  b y  b o ilin g  th e  r ice  fo r  10  m in u te s  w ith  
tw o  su cc ess iv e  25 m l. lo ts  o f  5 p er  c e n t  so d iu m  carb o
n a te  so lu tio n . 2 0  m l. o f  m eth a n o l w ere  a d d ed  to  th e  
c o m b in e d  ex tracts  to  p r ev en t tu r b id ity . T h e  ex tracts  
w ere  th e n  m a d e u p  to  v o lu m e  a n d  filtered . T h e  co lo u r  
o f  th e  filtrate w a s m ea su red  in  a  p h o to -e le c tr ic  c o lo r i
m eter  at 4 2 0  m /t. (N o . 4 2  filter ). T h e  a m o u n t o f  
b ran  co lou r  ex tra cted  fro m  b r o w n  r ice  w a s ta k en  as 
100 and  th e  a m o u n t o f  b ran  co lo u r  rem o v ed  at an y  
d egree  o f  p o lish  w as d e term in ed  b y  m ea su r in g  th e  
resid u a l co lo u r  in  rice.

Results and D iscussion
T h e  resu lts  o f  s tu d ie s  o n  th e  e ffe c t o f  t im e  o f  m ill in g  

(p o lish er  h o ld  u p  t im e )  o n  th e  d e g r ee  o f  p o lish  an d  
p er  c e n t breakage in  r ice  are p r esen te d  in  F ig . 1. I t  
w ill b e  se e n  th a t at co n sta n t ab rasive  lo a d , b o th  th e se

Fig. 1. Effect of duration of milling on breakage and degree 
of polish of rice (Load 2 lb)



factors increased with milling time, 
but parboiled rice required longer 
milling than raw rice for effecting the 
same degree of polish. For 5 per 
cent degree of polish, for instance, 
raw rice needed milling for 8 sec., 
while parboiled rice required 40 sec. 
Both raw' and parboiled rice could 
be polished up to 4-5 per cent 
degree of polish in a relatively short 
time, w'hile for achieving higher 
ranges of polish, prolonged polishing 
was necessary. This indicates that 
the outer bran layers are easier to 
abrade than the inner aleurone and 
endosperm layers3. Breakage during 
polishing was low'er in parboiled rice 
than in raw rice. Even at the high 
degree of polish of 8 per cent, 
breakage was below' 1 per cent in 
parboiled rice, while it was above 7 
per cent in raw rice.

The results of studies on milling 
for a definite period (5 sec.) using 
different abrasive loads are presented 
in Fig. 2. The results follow' the 
same pattern as those in the previous
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Fig. 2. Effect of load applied during.milling on breakage and 
degree of polish in rice. (Time of Milling 5 sec.) 

(The break-/ /-indicates that higher polish than was obtained 
at maximum load of 13.5 lb possible with the mill was 
possible if tlx: period of milling is higher than 5 sec.)

Fig. 3. Breakage at different degrees of polishings of rice.
(Load 2 lb; Time of milling; 2-150 sec.) 

O— —— O Ratnachudi; X---------X Bangara sanna

study. Parboiled rice 
required 3-4 times as 
much abrasive milling 
load as raw rice for 
attaining the same 
degree of p o lish . 
Polishers meant for 
parboiled rice should, 
therefore, be designed 
to resist a h igher  
abrasion pressure than 
those used for raw- 
paddy.

The effect of in
creasing the degree 
of polish on breakage 
of raw and parboiled 
rice ( R a t n a c h u d i  
variety) as also the 
i n f l u e n c e  of the 
method of dryi ng  
p a d d y— sun-drying 
and shade drying 
( Bangara  sanna
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variety) on breakage during polishing is presented 
in Fig. 3. Breakage during shelling alone was 17.3 
per cent and 0.2 per cent respectively in raw and par
boiled paddy (Ratnachudi variety) ; breakage figures for 
sundried and shadedried raw Bangara satina paddy 
were respectively 7.8 per cent and 5.0 per cent. 
Breakage during polishing increased steadily in the 
case of both raw and parboiled rice although the incr
ease was more rapid in raw rice. At 8 per cent degree 
of polish, breakage was below 1 per cent in parboiled 
rice while it was above 6 per cent in raw rice. At 
this stage of polishing the temperature of rice increased 
to 55-60 C. In commercial practice, polishing does 
not extend beyond 4 per cent, and the breakage rate 
is not high.

Autrey et al3 have reported that breakage during 
milling of raw paddy varied from 2 per cent to 5 per 
cent at the shelling stage and 7.5 per cent to 8 per 
cent in the polishing stage including brushing. Break
age in paddy as received in mills varied from 4.07 
per cent to 15.0 per cent. In the present study, 
breakage during shelling varied from 5 per cent to 17

DEGREE POLISH %
1. No extra load (10-35 sec.) 3. 3 lb load (2-8 sec.)
2. 2 lb load (4-15 sec.) 4. 10 lb load (2-5 sec.)
Fig. 4. Load-time combinations for minimum breakage 

during milling of raw rice.

per cent for raw paddy. It was only 0.2 per cent for 
parboiled paddy. Breakage figures during polishing 
was under 7 per cent for raw paddy and 1 per cent for 
parboiled paddy. The relatively high breakage during 
shelling observed by us is due to the presence of pre
formed cracks in paddy fed to the mill. Low' breakage 
during polishing could be due to the low degree of 
polish and also the use of a different type of milling 
machine. Autrey et al. used a pilot plant mill which 
simulated the commercial milling system.

Breakage in rice at different degrees of polish (up to 
4 per cent) obtained by using different load-time 
combinations for milling is represented in Fig. 4. It 
will be seen that high abrasion pressure and short time 
milling give more breakage than milling for long 
periods at low abrasion pressures. The use of mini
mum abrasion pressure for polishing is, therefore, 
indicated although this would increase the mill hold- 
up-time. In a continuous polishing operation, as in 
a commercial rice mill, this w'ould require more poli
shing units in a series, each polisher being used for 
removing a small amount of bran with moderate 
milling pressure.

Elimination of bran from parboiled rice: The results 
of quantitative studies on bran adhering to milled 
parboiled rice are given in Table 1. The amount of 
bran sticking to the rice is determined by the abrasive 
or scouring force used and the time of milling. The 
former controls the amount of bran scoured, while the 
latter determines the amount of bran sieved out through 
the perforations of the screen. The use of high 
abrasion force with short milling time (treatments 
2, 4, 5, 6, 7, 10 and 11) helps to remove more bran from 
the rice, but it does not allow sufficient sieving time. 
If the milling is prolonged further after removing the 
milling pressure (treatments 3, 8, 9, 12 and 13) the 
sticking bran gets brushed and sieved out through the 
screen. In a commercial rice mill, the difficulty due 
to the sticking bran can be overcome by using a large 
number of polishing units so that sufficient brushing 
and sieving time is permitted. Even an Engelberg 
type huller with wide clearance to minimise polishing 
can be used as a brushing cum sieving device to over
come the difficulty of sticking bran. In a trial expe
riment, in which milled parboiled rice with a dirty 
appearance containing 0.6 per cent sticking bran was 
passed through an Engelberg type huller, the resulting 
rice had improved appearance and the bran content 
was reduced to 0.2 per cent. High moisture content 
also enhances the tendency of bran to stick to 
rice but even there by running the machine longer 
with no extra load and increasing the sieving time 
by running the machine, the difficulty can be 
eliminated.
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It is pertinent to point out here that the problem 
of bran stickiness” is serious only in the milling of 
parboiled rice, and not in the milling of raw rice. 
Histological studies have shown the presence, in 
parboiled rice, of oil globules that are damaged and 
burst, while in the case of raw rice, the oil appears as 
roundish globules (Mahadevappa, M. and Desikachar,
H. S. R., Unpublished). Smearing of oil at 0.5 per 
cent level'on the surface of rice enhances bran stickiness 
in both raw and parboiled rice. The amount of stick
ing bran was 0.15 per cent in the case of un-smeared 
control rice, while it was 0.9 per cent in the case of 
rice smeared with 0.5 per cent oil. The basic cause of 
bran stickiness is the ‘oiliness’ of the surface of parboiled 
rice.

Sieve analysis o f raw and parboiled rice bran: It
was observed during milling trials that bran from 
parboiled rice was m ore  flaky and bigger in size than 
bran from raw rice. Data on sieve analysis of raw 
and parboiled bran from four varieties of paddy are 
given in Table 2. It will be seen that parboiled rice

T able 2 : sieve analysis of bran samples

M esh
size

Bangara
satina0/

Sonakathi
%

Gurmatia
%

Safri
%

Raw - 2 2
/o

93.5 93.0 87.5 86.3
- 1 8 5.7 6.5 12.0 12.7
- 1 6 0.0 0.0 0.0 0.0

+  16 0.0 0.0 0.0 0.0

P arbo iled - 2 2 76.6 82.5 60.0 38.3
- 1 8 10.6 15.0 32.5 49.3
- 1 6 5.3 2.5 3.7 5.5
+  16 6.8 0.0 3.1 6.2

bran generally contains less proportion of fine particles 
(passing through 22 mesh and 18 mesh) than raw bran. 
It also contains a small proportion of particle of -(-16 
size which is totally absent in raw rice bran. The 
higher proportion of bran particles of large size may 
be responsible for the clogging troubles in polishers 
observed during the polishing of parboiled rice. 
The use of screens of bigger mesh for polishing parboil
ed rice is, therefore, rational in this context.

Degree o f polish vis-à-vis bran removed: It was
noticed that parboiled rice needed to be milled to

slightly less polishing than raw rice to have the same 
minimum consumer acceptability. The residual bran 
streaks on red rice grains normally admixed with 
commercial rice varieties were less in parboiled rice 
than in raw rice when milled to the same degree. The 
degree of bran removed at different degrees of polish 
was determined to verify this visual observation. 
Data presented in Fig. 5 show that at equal degrees of

Fig. 5. Bran colour removed at different degrees of 
polish in Red (Kar) rice

polish above 2.5, extractable bran colour was more in 
the case of raw rice than in parboiled rice. Conversely, 
for effecting equal degree of surface bran removal, 
parboiled rice had to be subjected to a lesser degree of 
polish than raw rice. For instance, at 80 per cent bran 
removal, at which level the rice attains a minimum 
consumer acceptability, parboiled rice had to be 
polished to about 3 per cent while raw rice had to be 
milled to 4 per cent, indicating that on this score a
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1 per cent increase in mill rice yield is possible during 
parboiling. This possibility, indicated in our studies 
with red rice, will have to be tested on white varieties 
of rice normally marketed.

Bran from parboiled rice can be peeled out as flakes 
and more easily than from raw rice. Also, bran from 
parboiled rice contains less starch and more oil than 
raw rice bran4. These results, indicate that parboiling, 
not only facilitates dehusking but also helps the 
separation of surface bran without loss of endosperm
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although a higher abrasive pressure and or longer 
milling time have to be used for polishing.
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Total and h ead  r ice  y ie ld s w ere m easu red  from  raw  and parboiled paddy in  tw elve  varieties  
using laboratory test m illin g  equipm ent. The in crease in  total r ice  y ie ld  through parboiling varied  from  
—0.4 to  +  3.2 per cent w h ile  the in crease  in  m arketable r ice  w as about 2.5 per cen t on the average. A verage 
in crease  in  h ead  r ice  w as 22.5 per cent, the in creases bein g particularly h igh  w ith  varieties w h ich  
norm ally suffer h igh  breakage in  the raw state during conventional processing. Paddy sam p les w ith  
d efective m illin g  quality—no m atter how  d efective—w ere upgraded by the parboiling treatm ent to 
y ie ld  95-98 per cen t o f the r ice  in  the form  of w h ole grain. For the sam e d egree o f polish, bran colour  
w as rem oved  faster in  parboiled r ice  than in  raw  rice. Parboiled r ice  needs, therefore, to be polished  
to a  low er d egree than raw  rice  for producing m arketable rice. If y ie ld s are corrected  for m oisture  
content, the profits accru ing from  in creased  y ie ld s o f r ice  through parboiling are a lm ost neu tralised  
by the processing costs. Parboiling w ould  fetch  profits only for those varieties w h ich  suffer h igh  breakage 
in  the raw  state and cannot therefore be m illed  econ om ica lly .

While there is general agreement with regard to the 
increase in yield of rice as a result of parboiling, 
opinions vary as to the extent of this increase. Claims 
of increase in yield are often attributable to high 
moisture content in parboiled rice. Results of a 
study to determine quantitative differences in yield of 
rice from raw and parboiled paddy under controlled 
experimental conditions are presented in this paper. 
This study also gives data that would facilitate an 
economic evaluation of the parboiling process.
Materials and Methods

Twelve commercial varieties of paddy obtained from 
five states of India were used for the study. Five kg. 
lots from each variety of paddy were parboiled by the 
hot soaking method described earlier1, sun dried to 
about 20 per cent moisture and later shade-dried until 
the moisture content was reduced to 10-12 per cent, 
weighed and stored in closed containers. Lots of 
1 kg. of the raw and parboiled paddy were then 
shelled in a McGill shelter and the amount of brokens 
in the brown rice was determined with a sizing machine. 
The brokens and head rice were recombined andpolish- 
ed to 3-4 per cent in McGill sheller No. 3. The bran 
and the milled rice were sieved through standard 16 
mesh sieve. The broken rice was added back to the 
milled rice, and the total bran removed, was weighed 
to determine the degree of polish. Brokens of various 
grades in the milled rice were separated through a

sizing device and yields of total rice, marketable rice 
(total rice minus brokens of less than l  size) and head 
rice were calculated. Moisture in the rice was deter
mined by the standard oven drying method. Yield 
data for each variety and treatment presented in Tables
1-3 were averages of three replicates, except in some 
cases where only two replicate determinations could 
be made. Adjustments were made in yield data for 
differences in moisture content and/or degree of polish 
between raw and parboiled samples in each variety. 
All data have been adjusted to 3 per cent degree of 
polish on paddy and to 12 per cent moisture content 
on wet basis.

The amount of surface bran removed at different 
degrees of polishing was also determined for two typical 
varieties of paddy— Coimbatore Sanna and Bangara 
Sanna—which contained 13 per cent and 40 per cent 
respectively of grains with a reddish coloured pericarp. 
Five gramme samples of brown rice as well as rice 
polished to different degrees from raw and parboiled 
paddy of Bangara Sanna variety were extracted with 
5 per cent sodium bicarbonate solution as described 
earlier8’3. The residual bran colour at any stage of 
polishing was expressed as per cent of colour from 
brown rice. In the case of Coimbatore Sanna, 
coloured grains from 10 g. samples were hand-picked 
and used for colour extraction. Representative rice 
samples were prepared using Boerner Sample Divider 
in all cases.
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T able 1: mean % yield of total rice, marketable rice and head rice durinc m illing  of raw and parboiled paddy

T o ta l R ice M ark e tab le  R ice H ead  R ice
V ariety

P arb o iled  R aw D iffer
ence

C .D . a t
5% 11% P a rb o iled  Rawlevel

d iffer
ence

C .D . a t
5 % /l%  P arb o iled  R aw  

level
D iffe r

ence
C .D . a t
5 % /l%level

A .K .K . 76.4 75.7 0 .7 f  ]
Basangi 76.3 73.1 3 .2 f n vKichidi 75 9 76.0 - 0 . 1  I
S .K .K . 75.3 75.5 - 0 . 3 0.43
Bangara Sanna  (C om m ) 73.7 74.1 - 0 .4 *  )*
Sonakati 73.4 72.9 0.5* i
Dubraj 74.6 74.1 0.5* 0.51Gurmatia 74.3 73.3 l.O f ISafri 74.1 72.6 1-51- ]Bangara Sanna  (S hade d ried ) 71.9 72.1 - 0 . 2  )
Coimbatore Sanna 74.8 74.9 - 0 .1  i 0.38
Nallaralu 77.7 76.1 1 .6 f J' 0.51
A verage 0.65

76.3 74.7 l.ö f-, 75.8 52.2 23 .6f j76.2 71.6 4-6f 0.51 74.8 29.9 44 .91 [ 0.8075.7 75.4 0.3 }■ 
0.6*1

74.4 63.5 10.9421.8475.2 74.6 0.68 73.3 51.5 I 1.06
73.6 73.0 0.6* ) 72.2 56.0 16.24 1
72.6 70.3 2.3 K 66.5 48.7 17.84,74.5 73.4 1-141 0.80 72.8 59.6 13.24 1 1.2574.1 72.7 1.4f

2 .5 f 1.06 72.3 45.2 2 7 . l t [■ 1.6774.0 71.5 73.0 48.3 2 4 .7 t 1
71 8 71.5 0.3 J 0.63 70.4 67.2 3.2t>, 1.0074.5 74.5 o . o  -> 69.5 69.7 - 0 . 2  1
77.6 53.9 13.7 4 - 0.83 75.1 8.1 67.04 Jr 1.31
. . . 2.5 22.5 . . .

* S ign ifican t a t  5%  level 4 S ignifican t a t  1% level

Results and Discussion

Rice yields : Data relating to rice yields of raw and 
parboiled paddy are presented in Table 1. It will be 
seen that with regard to total rice, thé increase in 
yield as a result of parboiling is quite small, when yields 
are expressed on equal moisture and equal polish basis. 
The increase varied from —0.4 to +3.2 per cent among 
different varieties with an average of 0.65 per cent. 
The positive increases are statistically significant in all 
cases while the negative increases are quite small and 
mostly insignificant. The net increase in the availa
bility of total rice as a result of parboiling is quite small 
and far lower than what has been usually claimed.

Increase in yields of marketable rice due to parboiling 
varies from 0 to 13.7 per cent with an average of 2.5 
per cent. The most beneficial effect of parboiling, 
however, is in increasing head rice yields by an 
average of 22.5 per cent. With respect to the hard 
varieties of paddy (Bangara Sauna, Coimbatore Sanna, 
Kichidi, etc.) which normally give high head rice 
yields even in the raw state, the increase in head rice 
yield as a result of parboiling is low. If the initial 
milling quality of paddy is bad in the raw state either 
due to varietal differences (Nallarlu, Safri, Basangi, etc.) 
or due to bad post-harvest processing treatment, 
parboiling is beneficial since breakage during milling 
is reduced to a minimum.

The data on the extent of reduction in breakage due 
to parboiling are presented in Table 2. Much of the 
breakage during milling of rice occurred in the shelling 
stage itself (with laboratory sheller consisting of a 
ribbed metal cylinder and a rubber roller). The 
breakage varied from 4 to 40 per cent for raw paddy 
while for parboiled paddy it varied only from 0.3

T able 2 : breakage during shelling and polishing  
OF RAW and parboiled paddy 

(All d a ta  expressed  as p e r  ce n t o f p ad d y  u sed  fo r  m illing)

V arie ty
D u rin g
shelling

D u rin g  shelling  and  
p o lish in g  to g e th e r
T o ta l L ess th a n  i  size

R aw
A .K .K . 19.6
Basangi 40.0
Kichidi 10.0
S .K .K . 21.6
Bangara sanna (C om m ) 15.2
Sonakati 21.9
Dubraj 12.1
Gurmatia 25.1
Safri 20.6
Bangara sanna (Shade 

d ried )
4.0

Coimbatore sanna 3.4
Nallarlu V ery

h igh

P a r 
boiled R aw P a r

bo iled R aw P a r 
bo iled

0.8 22.5 1.2 1.0 0.1
0.6 43.0 1.0 1.5 0.11.3 11.3 1.6 0.6 0.2
1.3 23.5 1.7 1.0 0.2
0.3 17.7 1.4 1.1 0.2
5.9 24.3 6.8 2.9 0.8
1.1 14.5 0.5 0.8 0.1
1.1 27.5 1.6 0.6 0.2
0.3 23.3 0.6 1.1 0.1
0.2 4.7 0.5 0.6 0.1

3.6 5.2 5.3 0.4 0.3
2.0 68.0 2.6 12.0 0.1

to 6 per cent showing that defective milling quality 
in raw paddy was corrected by parboiling. The same 
trend was observed when the total breakage during 
shelling and polishing was considered together. Broken 
rice of less than i  sized grain is not permitted in 
marketed rice, and it is generally disposed off as mill 
brokens. Even this fraction was far higher (0.6—12 
per cent) in raw rice than in parboiled rice (0.1—0.-8 
per cent).

Bran removal during milling: The data on bran
colour removal at different degrees of polish in the 
two varieties of paddy (Fig. 1), show that colour was 
removed faster during polishing in parboiled rice than 
in raw rice; this corraborates our earlier observations*.
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1. Bangarsanna Raw * 3. Coimbatoresanna Raw
2. Bangarsanna Parboiled 4. Coimbatoresanna Parboiled

At 3 per cent degree of polish for Bangara Sanna 
paddy, parboiled rice had lost 79 per cent of its surface 
bran colour as compared with 70 per cent only for raw 
rice. For removal of about 70 per cent bran colour 
parboiled rice needs to be polished to about 2.4 per 
cent, while raw rice needs to be polished to 3 per cent. 
In the case of Coimbatore Sanna, the corresponding 
degree of polish for 70 per cent bran colour removal 
was 3.5 per cent and 2.7 per cent for raw and parboiled 
rice. If the degree of milling is restricted to the level 
required for minimum consumer acceptability, par
boiling can give about 0.5—0.8 per cent higher yield 
of rice than raw rice.
Econom ics

If the economics of parboiling process based on 
increased rice yields is to be worked out, actual 
milling trials in large rice mills are required. How
ever, certain general conclusions based on extrapola

tion of laboratory data can be drawn. If the degree 
of polish is restricted to the level required for mini
mum consumer acceptability, the increase in total rice 
yield as a result of parboiling is about 1.5 per cent and 
in marketable rice about 3.5 per cent. The increase is 
due partly to decreased bran removal (about 0.8 per 
cent) and partly to reduction of brokens during shelling 
and polishing (which are not normally recovered but 
are lost in sheller and polisher bran). A costing of 
products of milling as shown in Table 3 gives a net 
profit of about Rs 1.75/quintal of paddy.

T a b l e  3 :  c o s t  e s t i m a t e  o f  p r o d u c t s  d u r i n g  m i l l i n g
OF RAW PARBOILED PADDY*

(All d a ta  re la te  to  100 kg. o f  p ad d y  m illed )
R aw  P a rb o iled

R ate
R e/kg . Y ield V alue Y ield V alue

kg- R s kg- Rs
M i]] R ice 1.00 68.5 68.50 71.5 71.50
B rokens 0.60 2.0 1.20 0.5 0.30
B ran 0.35 4.5 1.40 3.0 1.05

T o ta l 75.0 71.10 75.0 72.85
* D a ta  based  on  la b o ra to ry  s tu d ies u sin g  M c G ill sh e lle r.

The cost of parboiling, involving the operations of 
soaking, steaming and drying, varies from place to 
place depending on labour charges, drying method 
used, fuel for raising steam, etc., but varies from 
Re 1.50—1.75/quintal of paddy. Therefore, for paddy 
varieties which can normally be milled in the raw state 
without incurring breakage higher than 20-25 per cent 
(which is the limit prescribed for raw marketed rice 
in India), the economic gain due to parboiling is small 
and is only in the range of Re 0.25/quintal of paddy. 
For varieties which have poor milling quality, either 
due to genetic factors or due to bad handling or dry
ing after harvest, parboiling can give high economic 
returns in addition to the well-known improvement 
in nutritional quality. The extent of economic benefit 
depends on the prevailing differences in the market 
price of whole rice, marketable rice and broken rice. 
It is proposed to carry out detailed economic study 
of the parboiling process in commercial units based 
on the indication of laboratory investigations.
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T he hydrolytic en zy m e active against various carbohydrates, present in  th e cu lture solution  o f 
Pestalotiopsis westerdijkii, w as precipitated by am m on iu m  sulphate saturation (80%) and purified by passing  
through Sephadex G-25. This step resu lted  in  about 10 per cen t loss in  activity. H ow ever, th e activity  
pattern before and after ge l filtration rem ain ed  the sam e. Partially purified en zy m e exhibited hydrolytic 
activity on  a  w id e  range o f substrates, in clu d in g  oligo  and polysaccharides and raw  vegetab les, thus 
indicating the p resen ce o f m ultip le com ponents in  the preparation.

Though the problem of degrading structural poly
saccharides by the use of extra-cellular enzyme pre
parations has been tackled successfully by many 
authors, this knowledge has found only limited appli
cation in the industrial processing of vegetable foods. 
Japan has taken the lead in manufacturing infant and 
instant foods based on enzymic processing. Many 
micro-organisms are known to elaborate extra-cellular 
enzymes, particularly cellulase and hemi-cellulase, 
but so far, only a few fungi have been thoroughly 
investigated1"5. Since cellulase and hemi-cellulase are 
regarded as adaptive enzymes, an enrichment technique 
is usually adopted for the preparation of these 
enzymes. This paper deals with the partial purifica
tion of the enzyme from Pestalotiopsis westerdijkii 
and the study of its hydrolytic activity on various 
carbohydrates.
M aterials and M ethods

Partial purification: The crude enzyme obtained by 
culturing the fungus on coconut-solka floct base for 
10 days was fractionated with ammonium sulphate as 
follows6. Enyzme grade solid ammonium sulphate 
was added to the crude enzyme up to 30 per cent 
saturation, allowed to stand at room temperature for 
6 hr and spun in a refrigerated centrifuge at 2500xG  
for 30 min. The supernatant was collected, ammonium 
sulphate added up to 80 per cent saturation, allowed 
to stand in the cold room at 4°C for 12 to 16 hr and 
centrifuged. The dark brown precipitate was separat

ed, dissolved in one tenth of the original volume of 
distilled water. One ml of this preparation was 
passed through a Sephadex G-25 column (1.5x15.0 
cm) and eluted with distilled water. One ml fractions 
were collected and the presence of enzyme activity 
was tested by the procedure of Hash and King7. The 
appearance of a yellow colour on treatment with 
the p-nitrophenol indicated enzyme activity. This 
procedure was repeated with a larger column with 
a view to collect the active enzyme in adequate 
quantity.

Protein extraction from coconut flour: Two g. of coco
nut flour and the specified volume of enzyme solution 
were placed in a 100 ml beaker and the volume made 
up to 40 ml. A few drops of toluene were added and 
the contents incubated at 40°C for 72 hr after which 
the milk was extracted and analyzed for its crude 
protein content (Nx6.25).

Studies on hydrolytic activity: Following the proce
dure of Li and King8, various carbohydrates, including 
oligo- and polysaccharides, were tested for their suscep
tibility to enzymic hydrolysis. Paper chromatograms 
of initial and final reaction mixtures were developed 
according to Jermyn and Isherwood9 and Cifonelli 
and Smith10.

The susceptibility of plant materials for hydrolytic 
degradation was tested by incubating thin slices of 
onion, apple and radish with 6 ml of partially purified 
enzyme (Sp. activity 0.14 unit of C% per mg. of 
protein) at pH 6.0 and 40°C for 12 and 48 hr.

* P resen t ad d re ss : D iscip line o f M icrobiology, C F T R I, M ysore 2. 
f  W o o d  cellu lose p ro d u c t o f  M /s  B row n & C o ., B e rlin  N .H . (U .S .A .) .
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Results and D iscussion
The crude enzyme precipitated from culture filtrate 

by 80 per cent saturation with ammonium sulphate 
was very dark in colour. When this preparation was 
passed through a Sephadex column, two different 
bands, a fast moving, dark brown band and a slow 
moving yellow band, separated. The material eluted 
from the former was highly active, while that obtained 
from the yellow band was only slightly active; almost 
all the nitrogen present in the crude enzyme precipitate 
was concentrated in the latter. The specific activity 
increased from 0.019 to 0.14 units of Cx per mg. of 
protein in the purified enzyme-

Table 1 shows the efficiency of the enzyme in 
releasing protein from coconut flour before and after

T a b l e  1 :  a c t iv it y  o f  p .  w e s te r d i jk ii  e n z y m e  b e f o r e
AND AFTER GEL FILTRATION

V olum e of enzym e P ro te in  e x trac tio n  (% )*
m l. B efore A fte r
0.0 61.5
0.5 66.9 61.5
1.0 69.4 62.5
2.0 74.2 65.2
4.0 76.9 67.7
8.0 81.2 74.5

12.0 80.6 76.9
16.0 85.8 76.3

* C o rre c te d  fo r enzym e n itro g en .

gel filtration. It is evident from the table that there 
is a loss of about 10 per cent in total enzyme activity 
after gel filtration, but the activity pattern remained 
unchanged. This indicates that the slow moving yellow 
band contains only the metabolic wastes of the fungus 
and other inactive substances.

Studies on hydrolytic activity: It is clear from
Table 2 that most di-, tri-, oligo- and polysaccharides 
are hydrolyzed by the partially purified enzyme pre
paration. The enzyme does not attack Sephadex and 
this eliminates the possibility of an enzyme-gel inter
action.

Fig. 1 shows complete solubilization of thin 
sections of plant material. Noticeable degradation of 
the tissue occurred within 12 hr. The enzyme 
preparation also degraded filter paper and some

F ig , 1 : A ction  of E nzym e on V egetable T issu e

other vegetable food-stuffs. Shredded coconut was 
solubilized within a matter of hours11.

The ability of the enzyme to degrade not only 
various carbohydrates but also plant materials indi
cates the multi-component nature of the enzyme.

T a b l e  2 :  h y d r o l y t ic  a c t iv it y  o f  p a r t ia l l y  p u r if ie d
ENZYME ON VARIOUS CARBOHYDRATES

S u scep ti S u sc e p ti
S u b s tra te b ility  to S u b stra te b ility  to

hydrolysis hydro lysis
/J - l-4 -G lu c a n s : O th e r  c a rb o h y d ra te s :

H ydroce llu lose + /ü-D -glucose
C ellob iose + p en ta ac e ta te ±
C ello trio se + G u m  arab ic 4-
C ello te traose + In u lin 4-
C ellopen taose + M alto se 4-
C ellohexaose 4- M elib iose +

M elezitose —

T reh a lo se ±S u b s titu ted T u ra n o se +ß - l - 4 - G lu c a n s : G u m  g h a tti +
C arb o x y  m ethy l L actose 4-

ce llu lose-70-L ow + Raffinose +
C arb o x y  m eth y l ce llu - S ucrose +

lose-70-M edium + S ephadex  G -25 —

C ellobiose o c taace ta te  — S ep h ad ex  G-75 —

S ep h ad ex  G -100 —

O th e r  /ï-g lu co sid es  : Biogel p -10  (poly 
acry lam ide) _

E scu lin + A m ylopectin 4-
P -N itro p h e n y l- /j-D - A m ylose 4-

g lucopyranoside + D ex tran —
Salicin + X y lan  (P) 4-
A m ygdalin + P ec tin —

G en tio b io se 4- P ec tic  acid ±
4  C le a rc u t ev idence o f  hy d ro ly sis .
— N o  d e te c ta b le  h y dro lysis.
±  H y d ro ly tic  p ro d u c ts , if  p re se n t, w ere in  su ch  sm all 

am o u n ts  as to  re n d e r  d e te c tio n  q u es tio n a b le .
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A study was undertaken to investigate the relative efficacy of six growth regulating chem icals, 
namely, e^-napthalene acetic acid (NAA); parachlorophenophenoxy acetic acid (PCPA); gibberellic acid 
(GA); 2, 4, 5-trichlorophenoxy acetic acid; m aleic hydrazide-40 (MH) and Planoiix, with two carriers 
namely, Waxol-0 and water, sprayed 7 days prior to harvest, on the control of post-harvest berry drop in  
Bangalore blue grapes. NAA proved superior to others in checking berry drop during transit and also 
during storage at ordinary room as w ell as cold storage conditions. A concentration of 100 p.p.m. was 
found to be optimum, although a concentration as high as 250 p.p.m. did not have any deleterious 
effects on the vines or bunches.

Post-harvest berry drop (or shatter) in certain 
varieties of table grapes is a serious problem, because 
it leads to material loss of fruit during handling and 
transport and renders bunches unattractive. Different 
types of post-harvest drop are recognised, such as, 
drop due to brittle or weak stem, ‘wet drop’ in which 
the berry is pulled out due to strain and stress in 
handling, and ‘dry drop’ as a result the formation of 
an abscission layer and drop due to infection by 
decay organisms1'3.

Growth regulating chemicals have been employed 
to check fruit drop in apples, pears, citrus and several 
other fruits. Pentzer4 observed that pre- as well as 
post-harvest application of naphthaleneacetic acid 
(NAA) failed to check berry drop in grapes. Lavee5, 
however, reported reduction of drop in Muscat of 
Hamburg grapes by spraying bunches with 10-20 
p.p.m. of NAA or PCPA, 4 days before picking. 
Weaver6 reported that in the case of Thompson Seed
less grapes sprayed with 15 p.p.m. of 4-chloropheno- 
xyacetic acid (CPA) the pedicels became two to 
three times as thick as those of the controls and 
adherence of berries was much better. Spraying with 
gibberellic acid (GA) in low concentrations also thick
ened the pedicels, but didnot improveberryadherence7.

Most of the trials with growth regulators on grapes 
have been carried out at pre-bloom to fruit-set stage. 
There are, however, a few conflicting reports on the 
control of berry drop by their application at the harvest 
stage4’3.

The present study was undertaken to find out 
the relative efficacy of various growth regulators in 
controlling berry drop and also their concentration, 
especially when applied 2-5 days prior to harvest.

Materials and Methods
The trials were carried out in February and August 

1965 in the vineyard of the Ramakrishna Ashram at 
Bangalore. A row with practically uniform vines was 
selected for each treatment. Different rows were 
demarcated by stone pillars.

For each treatment, 50 bunches of uniform size and 
maturity were selected and tagged. These were 
sprayed with the growth regulator formulations. In 
all, six formulations were tried, 3 of them, namely, 
—NAA, PCPA and GA in February and the other 3, 
namely, 2 ,4 ,5-Trichlorophenoxyacetic acid (2,4, 5-T), 
maleic hydrazide (MH-40), Planofix (a proprietory 
compound based on °(-NAA) in August; the effect 
of o(-NAA treatment also on the August crop was 
studied. Three concentrations, namely, 25, 50 and 
100 p.p.m., and two carriers, namely, 4 per cent 
waxol-0 and water, were employed (4 per cent 
waxol-0 was prepared by diluting the stock emulsion 
of 12 per cent solids with water8).

A week after spraying, the treated bunches were 
harvested, packed in conical bambo baskets and 
brought by train to Mysore. In the laboratory, 
healthy and intact bunches, dropped berries which
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were sound and decayed berries were separated and 
weighed. About 2 kg. of intact bunches were placed 
in a wooden crate in duplicate, and these crates were 
kept in a cold room at 0°C and also at ordinary room 
temperature. Periodically, observations were made 
regarding the weights of intact bunches, separated 
berries which were sound and also decayed berries 
and cumulative percentage wastage worked out. The 
data are presented in Tables 1-4.
Results

Transportation: During transport by rail, there was 
less wastage in treated lots than in untreated ones. 
Wax emulsion alone without any growth regulator 
reduced wastage. °(-NAA was the most effective 
growth regulator in controlling berry drop.

Storage at room temperature {21-35°C): The data in 
Table 2 show that at the end of 9 days storage at room 
temperature, there was generally higher wastage in 
bunches treated with PCPA and GA as compared to 
the control and that wastage was the least in bunches 
treated with °GNAA. With regard to the use of the 
carriers for spraying wastage due to beiry drop was 
less with waxol-0 than with water. In the case 
of °GNAA in water, berry drop decreased with 
increasing concentration of the growth regulator, upto 
100 p.p.m. With waxol-0, as the carrier, there was 
better control in berry drop (4.7 per cent to 8.5 per 
cent) as compared to (23.6 per cent) the control.

Storage at 0°C and 85-95 per cent R.H.: The data 
in Table 3 show that at the end of 5 weeks of cold 
storage, berry drop was 16.4 per cent and 18.3 per cent 
in untreated and waxol treated lots respectively and 
much less in the case of lots treated with growth regu
lators. As in the case of storage at room temperature, 
wastage was the least in bunches treated with o(-NAA. 
Wastage was less when waxol-0 was used as carrier 
for the spray. At the end of 9 weeks of storage, 
cumulative percentage drop in bunches treated with 
W-NAA in waxol-0 was only 6.2-7.8 per cent, as 
against 10.0-27.9 per cent in the case of bunches 
treated with °GNAA in water. It was 40.5 per cent 
and 44.6 per cent respectively in control bunches with 
or without waxol-0.

The data on berry drop in the monsoon season 
trials (August 1965); employing 2,4, 5-T, MH-40, 
°GNAA and Planofix are shown in Table 4. At the 
end of 8 weeks, berry drop was high in control as well 
as in waxol-0 treatment, closely followed by 2, 4, 5-T 
and MH-40 treatments. =GNAA at both 100 p.p.m., 
as well as 250 p.p.m., concentration significantly 
reduced berry drop. It was not, however, quite 
effective at 50 p.p.m., concentration. With Planofix

T able 1 : berry drop and wastage during transit in
BANGALORE BLUE GRAPES

Wastage % due to
Treatment Droppedberries

Diseased or crushed berries
Totalwastage

PCPA, 25 ppm in water 2.2 1.2 3.4
» 50 1.8 0.4 2.2„ too 4.0 0.1 4.1

PCPA, 25 ppm in 4% Waxol-0 2.0 0.5 2.5
.. 50 3.4 0.4 3.8„ 100 4.4 0.5 4.9

Alpha-NAA, 25 ppm in water 0.9 0.2 1.1
„ 50 2.0 0.2 2.2
„ 100 0.5 0-2 0.7

Alpha-NAA, 25 ppm in 4% Waxol-0 0.9 0.2 1.1
» 50 „ 1.2 Nil 1.2

100 0.9 0.2 1.1
GA, 25 ppm in water 3.4 0.2 3.6

>t 50 ,, 2.7 0.2 2.9„ 100 2.8 0.3 3.1
GA, 25 ppm in 4% Waxol-0 2.1 Nil 2.1

„ 50 4.5 0.3 4.8„ 100 3.2 0.1 3.34% Waxol-0 4.5 0.4 4.9
Control 9.1 0.5 9.6

T able 2: cumulative percentage berry drop in  bangalore 
BLUE GRAPES STORED AT ROOM TEMPERATURE (2t-35°C)

Berry drop (%) afterTreatment storage for days
4 6 7 9

PCPA, 25 ppm in water 5.4 13.2 18.3 32.0
,, 50 1.1 9.9 21.5 42.7„ 100 12.0 37.3 69.3 89.0

PCPA, 25 ppm in 4% Waxol-0 3.9 11.4 26.4 36.8
50 3.7 18.3 27.4 37.6

„ 100 2.2 5.5 9.9 18.7
Alpha-NAA, 25 ppm in water 3.4 13.5 24.6 36.8

„ 50 0.8 2.8 7.0 10.6
„ 100 0 0.7 1.5 2.3

Alpha-NAA, 25 ppm in 4% Waxol-0 0 0.4 2.3 4.7
„ 50 0.4 1.6 3.5 8.5
„ 100 0.2 0.6 2.3 5.2

GA, 25 ppm in water 4.2 10.3 15.5 24.5
„ 50 4.0 7.0 15.4 24.8
„ 100 1.8 4.6 9.1 14.4

GA, 25 ppm in 4%Waxol-0 0.8 6.7 9.3 11.4
50 „ 5.9 9.1 24.1 38.1

„ 100 0.9 7.9 14.7 26.6
4% Waxol-0 0.3 6.0 12.2 20.7
Control 3.2 10.3 16.0 23.6

3
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T able 3 : cumulative percentage berry drop in  bangalore blue grapes treated and stored
at 0°c (February 1967 Trials)

% berry drop after storage for (weeks) Treatment ,------------------------------------------------ ---------------------
1 2 3 4 5 6 7 8 9

PCPA, 25 ppm in water 0.9 3.1 5.1 7.5 10.3 _ _ — —,, 50 ppm in water 0.6 3.6 6.6 8.7 14.2 — — — —,, 100 ppm in water 1.2 4.3 8.6 12.1 17.6 — — — —
„  25 ppm in 4% Waxol-0 0.6 2.0 4.3 6.6 9.9 — — — —,, 50 ppm in 4% Waxol-0 0.6 2.0 4.1 7.4 10.9 — — — —,, 100 ppm in 4% Waxol-0 1.1 2.9 6.7 9.8 13.3 — — — —Alpha-NAA, 25 ppm in water 0.4 0.5 1.8 3.7 5.3 6.8 9.0 14.6 19.9,, 50 ppm in water 0.4 1.1 2.6 5.2 6.9 9.4 13.1 20.5 27.9,, 100 ppm in water 0.2 0.3 0.7 1.3 2.1 2.8 3.8 6.4 10.0,, 25 ppm in 4% Waxol-0 0.3 0.3 0.8 1.3 1.9 2.5 3.1 4.7 6.2Alpha-NNA, 50 ppm in 4% Waxol-0 0.1 0.3 0.7 1.0 1.8 2.9 3.8 5.0 6.9Alpha-NNA, 100 ppm in 4% Waxol-0 0.5 0.6 1.4 1.8 2.4 3.2 4.3 5.9 8.7GÀ, 25 ppm in water 2.1 4.5 8.0 12.8 17.7 — — — —„ 50 ppm in water 1.5 5.4 8.3 12.1 15.1 — — — —,, 100 ppm in water 0.9 2.5 5.3 8.2 9.8 •— — — —„ 25 ppm in 4%Waxol-0 0.8 2.9 4.4 6.7 8.9 12.0 — — —,, 50 ppm in 4%Waxol-0 1.1 2.4 5.3 7.8 10.0 13.4 —■ — —„ 100 ppm in 4%Waxol-0 0.2 1.8 2.7 4.7 6.4 8.2 — — —4%Waxol-0 2.4 6.8 10.8 14.6 18.3 20.6 25.2 31.4 40.5Control 1.8 6.2 10.6 13.7 16.4 22.6 28.8 34.9 44.6

— Observations discontinued when total wastage exceeded 15%.

T able 4: cumulative percentage berry drop in  bangalore
BLUE GRAPES TREATED AND STORED AT 0°C

(August, 1967 trials)
% berry drop after storage

Treatment for (weeks)
3 4 6 7 82, 4, 5,-T, 50 ppm in 4% Waxol-02, 4, 5-T, 100 ppm in 4% 3.0 8.3 11.8 16.7 —

Waxol-0 3.2 8.6 13.7 — —
MĤ tO, 50 ppm in 4%Waxol-0 MH-40, 100 ppm in 4% 2.3 5.6 6.6 16.4

Waxol-0Alpha-NAA, 50 ppm in 4% 4.8 11.1 16.3
Waxol-0 3.5 7.9 12.8 18.7 —

Alpha-NAA, 100 ppm in 4% Waxol-0Alpha-NAA, 250 ppm in 4% 1.7 3.2 5.3 5.5 7.2
Waxol-0Planofix, 1 ml. in one gallon of 1.3 1.9 3.2 7.3 7.5
4% Waxol-0 1.2 1.4 4.2 7.5 7.84% Waxol-0 4.5 12.3 18.9 24.5 32.0Control 4.8 10.7 15.5 19.6 22.0

— Observations discontinued when total wastage exceeded 
15 %.
(1 ml/gallon of 4 per cent waxol-0), the results were 
similar (7.2-7.8 per cent) to those in the case of 
=£-NNA at (100 p.p.m,). At the end of 8 weeks, the 
berry drop was high in the control and the lot treated 
with waxol-0 (22.0 and 32.0 per cent respectively).

Berry drop is a serious problem in Bangalore 
Blue grapes. Among the 6 growth regulators tried,
oi-NAA was the most effective in checking berry 
drop during transit and also during storage at room 
temperature as well as at 0°C. The effect of °L-NAA 
was more pronounced when applied with waxol-0 as 
carrier. A concentration of 100 p.p.m., of o£-NAA 
was the optimum; higher concentrations, up to 250 
p.p.m., did not lead to further reduction in berry 
drop. The high concentration of °(-NAA did not 
affect adversely the vines or the bunches.
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Studies on The Storage of Mandarin Oranges (Citrus 
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The effect of prepacking Coorg oranges before storing at room temperature and at optimum  
cold store conditions has been studied. The results indicate that under ambient conditions (26-30°C 
and 30 to 60 per cent RH) without any packaging, unwaxed, waxed and wiped oranges could be stored 
for 7, 9 and 12 days, as against 16, 18 and 20 days in ventilated polyethylene bags of 200 gauge, and 22 
days when wrapped in diphenyl treated paper. In optimum cold storage (4-S°C and 85-95 per cent RH), 
unwaxed fruits had a shelf-life of 2i months and waxed fruits, 3 months. In ventilated polyethylene 
bags with fruits wrapped in diphenyl treated paper, the shelf-life was 4 i months.

The loose-skinned mandarin orange is widely 
grown in many tropical and sub-tropical regions of the 
world. In India, it is cultivated in Assam, Madhya 
Pradesh, Punjab and Coorg (Mysore State). The 
Coorg mandarin orange, although slightly small in 
size, is highly appreciated for its taste and flavour. 
However, it is susceptible to infection by Penicillium 
spp. which impairs its storage life. It has been report
ed that under cold storage (5-7°C ; 85-90 per cent RH)1, 
oranges have a shelf-life of about 2i months. The 
cold stored fruit, however, has a desiccated appearance. 
The practice of retailing oranges in consumer-size 
polyethylene bags is widely practised in some Western 
countries with benefit to the grower, retailer and 
consumer*'4. Earlier studies have shown that pre
packaging of fresh produce in plastic film bags helps in 
extending the shelf-life both at room temperature and 
under cold storage6“7.

The present paper deals with studies on the effect 
of waxing and use of diphenyl wraps on the storage 
behaviour of Coorg oranges, pre-packaged in perforated 
and unperforated consumer-size polyethylene bags 
and stored at room temperature (26-30°C and 30-60 
per cent RH) and at low temperature (4-5°C and 
85-90 per cent RH).
Materials and Methods

Materials: Fresh, ripe fruits with well-developed 
colour, and free from visible defects were harvested

from an orchard in Coorg and transported to Mysore 
within 24 hours.

Packaging material: Consumer-size bags (25 cmx 
30 cm) made of low density polyethylene of 100 and 
200 gauge and cellulose film (MST 300), with and with
out vents, were used for packaging the oranges. Bags 
with varying numbers and sizes of vents were included. 
To determine the progressive build-up of carbon 
dioxide, a 30 cm long rubber tube was introduced 
into each non-ventilated bag and the loose end of the 
tube was closed tightly with a pinch-cock, as described 
in the earlier studies®.

Treatment of fruits: The oranges were divided into 
four lots. The first lot (a) was dipped for 1 minute 
in 4 per cent sugarcane wax emulsion in water con
taining 1 per cent SOPP8 and then dried. The 
second lot (6) was given the same treatment, but after 
wiping each fruit with cloth to remove surface dirt. 
The third lot (c) was wrapped in diphenyl-treated 
tissue paper which was prepared by dipping paper 
in an alcoholic solution of diphenyl and subsequent 
drying. The amount of diphenyl per sheet of paper 
(25 cmx25 cm) was 30 mg. The fourth lot (d) was 
kept as control in packaged condition. Fifty fruits 
from each of the four lots were stored in bamboo 
baskets to serve as controls.

Eight fruits (approximately 1 kg.) were placed in 
each bag and the mouth of the bag closed by means

* Research Fellow under a project s p o n s o r e d  by M/s Union Carbide India, Ltd.
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of a twine thread. Twelve bags were used in each 
case as replicates.

Storage conditions: The packages were kept under 
(i) room temperature {26-30°C and 30-60 per cent 
RH) and (ii) optimum cold storage (4-5°C and 85- 
90 per cent RH). Periodical observations were made 
to study the extent of decay and physiological loss in 
weight (PLW). In non-ventilated bags, the carbon 
dioxide build-up was measured at regular intervals 
with the help of a Hartmann and Brann portable gas 
analyser.

The shelf-life of fruits was determined on the basis 
of general appearance, fungal or microbial spoilage, 
physiological loss in weight and marketability. Physio
logical loss in weight of 10 per cent or spoilage of 
10 per cent, or PLW and storage loss of 15 per cent 
was taken as the index of the shelf-life of the 
fruit.

Methods of analysis: At the end of the storage 
period, the juice of stored oranges was analysed for 
vitamin C content by dye reduction titration method9, 
acidity by titration10 and brix by a hand refractometer. 
In the case of oranges kept at optimum cold storage 
conditions, peel, pomace and juice percentages were 
determined. Organoleptic quality of fruits was assess
ed with the help of a panel of judges. The data are 
presented in Tables 1-4.

T able 1 : physiological loss in  w eight, spoilage
AND SHELF-LIFE OF PREPACKAGED ORANGES

at 26-30°c and 30-60% r h .

Package £reat- Aeration P.L.W. Spoilage% %
Shelf-lifein/o days

1. Control a 100 11.1 6.5 7b 100 10.3 6.8 9c 100 10.5 6.2 12
2. Polyethylene bag, 100 a 0.9 15.6 11gauge, no vents b 0.4 16.2 11c 0.2 15.3 15
3. Polyethylene bag, 200 a 0.7 12.8 7gauge, no vents b 0.2 11.0 8c 0.2 12.0 8
4. M.S.T. (300) Cellulose a 3.0 15.2 9film, no vents b 3.0 12.3 10c 3.4 12.0 12
5. Polyethylene bag, 200 a 0.20 8.0 7.3 16gauge, 10 vents (60 b 4.5 12.5 18mm.) c 3.7 11.1 20d 4.8 11.4 20
6 . Polyethylene bag, 200 a 0.20 5.4 10.7 16gauge, 40 vents (33 b 4.0 11.7 18mm.) c 3.6 11.1 20d 5.2 9.1 22
7. Polyethylene bag, 200 a 0.32 8.4 7.3 16gauge, 16 vents (60 b 5.4 10.2 18mm.) c 4.7 10.5 20d 6.3 9.2 22

(a) No treatment(b) Dipped for 1 minute in fungicidal wax emulsion(c) Wiped and dipped for 1 minute in wax emulsion(d) Wrapped in diphenyl paper
Results and Discussion

Storage under room conditions: Data in Table 1 for 
control samples (unpackaged) under treatments a, b, 
and c had a shelf-life of 7, 9 and 12 days with PLW 
of 11.1, 10.3 and 10.5 per cent respectively; whereas 
fruits from (a), (b) and (c) lots packed in 200 gauge poly
ethylene bags with 40 vents (30 mm diam) had a shelf 
life of 16, 18 and 20 days respectively with a corres
ponding PLW of 5.4, 4.0 and 3.6 per cent in the case 
of bags with 40 vents and 8.4, 5.4 and 4.7 per cent in 
the bags with 16 vents. The increased shelf-life was 
due to waxing as well as packaging in ventilated bags. 
In the case of diphenyl wrapped fruits, (treatment d), 
placed in ventilated polyethylene bags, the fruits had 
a slightly higher shelf-life (22 days). In unventilated 
bags, although the PLW was less, spoilage was high 
ranging from 11 to 16 per cent, and the juice had an 
unsatisfactory flavour. The build-up of carbon 
dioxide in 100 and 200 gauge polyethylene bags without 
vents ranged from 4 to 20 per cent on the eighth day 
and from 8.0 to 20 per cent by twelfth day. Both 
100 and 200 gauge bags were unsuitable for pre
packaging because of high build up of carbon dixoide 
and humidity. Data for cellulose film bags without

vents were practically similar to those obtained with 
200 gauge polyethylene bags without vents.

There was no significant change in brix, acidity and 
brix-acid ratio, and there was no definite trend in the 
decrease of ascorbic acid content (11.7-18.0 mg./lOO g. 
in stored fruit; 24.1 mg./lOO g. in fresh juice).

Storage under cold storage condition: The data 
presented in Tables 2 and 4 show that oranges 
prepackaged in 100 gauge unventilated polyethy
lene bags, treated or otherwise, showed a high 
percentage of fungal decay at the end of 2\ months. 
There was a high build-up of carbon dioxide in unven
tilated bags. Spoilage was less in waxed or wiped- 
and-waxed fruits than in untreated ones. In bags 
having different degrees of ventilation, treated fruits 
showed a high percentage of spoilage at the end of 3i  
months. Generally increasing the number of vents 
while maintaining the area constant, decreased the 
percentage of spoilage in both treated and untreated 
fruits. Cellulose film (MST 300) bags were not 
suitable for packaging because they gave way while 
handling and further they did not show any advantage 
over ventilated polyethylene bags.
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T able 2 : cumulative % wastage of prepackaged oranges stored at 4-5°c w ith  85-90% rh .
Cumulative wastage (%) after storage Details of package period (in months)

Package Treatment No.of
Size of vents (diam. in mm.)

0.0

Per cent 1.0 1.5 2.5 3.0 3.5 4.0 4.5
Shelf-life(months)

100 gauge polyethylene bag, no vents a
vents aeration

2.5 5.0 42.5 s s s s 1.5200 gauge polyethylene bag, ventilated a 10 60 Ó.20 0.0 0.0 0.0 10.0 17.5 s s 3.5
J> a 16 60 0.32 0.0 0.0 0.0 2.5 2.5 12.5 37.5 3.5
f t a 40 30 0.20 2.5 12.5 17.5 s s s s 2.5»> a 80 30 0.40 2.5 2.5 2.5 2.5 5.0 5.0 32.5 4.0M.S.T. (300) cellulose film, ventilated a 20 60 0.40 0.0 3.1 6.2 12.5 12.5 90.6 s 2.5100 gauge polyethylene bag, no vents b 0 0 . , , 0 3.8 81.3 s s s 2.5,, ventilated b 10 60 0.20 Ö 0 0 40.0 s s s 2.5
f t b 16 60 0.32 0 0 20.5 25.0 s s s 2.5» b 40 30 0.20 0 0 0 10.0 22.5 s s 3.0
i t b 80 30 0.40 0 0 0 12.5 32.5 s s 2.5M.S.T. (300) cellulose film, ventilated b 20 60 0.40 0 0 6.1 15.1 33.0 s s 2.5100 gauge polyethylene bag, no vents c 0 0 0 0 1.3 23.8 s s s s 1.5„ ventilated c 10 60 0.20 0 0 6.3 31.1 s s s 2.5>> c 16 60 0.32 0 0 2.5 7.5 20.0 s s 3.0
f t c 40 30 0.20 0 0 2.5 7.5 25.0 s s 3.0c 80 30 0.40 0 0 0 5.0 32.5 s s 3.0M.S.T. (300) cellulose film, ventilated c 20 60 0.40 0 0 2.5 10.0 27.5 0.8 s 3.0Polyethylene bag, ventilated d 10 60 0.20 0 0 0 2.5 2.5 2.5 10.0 4.5>» d 80 30 0.40 0 2.5 2.5 2.5 5.0 5.0 10.0 4.5Control (in bamboo baskets) a 100.00 0 2.3 2.3 s s s s 2.5
f t b > * . 100.00 0 0 4.4 4.4 11.5 53.8 82.0 3.0
f t c ... 100.00 2.0 2.0 4.9 4.9 12.0 34.5 s 3.0
i t d 100.00 10.0 10.0 10.0 12.2 12.2 12.2 21.3 3.0

(a) No treatment ; (b) Waxed ; (c) Wiped and waxed ; (d) Wrapped in diphenyl paper ;(s) Shrivelled—observation discontinued

T a b l e  3 : c u m u l a t iv e  %  p h y s io l o g ic a l  l o ss  in WEIGHT OF PREPACKAGED o r a n g e s  s t o r e d  a t  4-5 “c AND 85-90% RH.
Cumulative physiological loss in weightUetails or package (%) Storage period in months Shelf-Package ment No. Size of Per cent life

of vents of 1 .0 1.5 2.5 3.0 3.5 4.0 4.5 (month)
vents (in mm.) aeration

Polyethylene bag, 100 gauge, no vents a 0 0 0 .2 0.9 1 . 0 1.5„ ventilated a 10 60 0 .2 0 0.7 1.8 2 .6 3.5 4.4 3.5
f t a 16 60 0.32 0.7 1.9 3.4 4.5 5.2 6.5 7.8 3.5
f t a 40 30 0 .2 0 1.2 2.1 3.7 2.5

M.S.T. (300) cellulose film, ventilated a 80 30 0.40 1.6 2.7 4.3 5.5 6.5 7.7 8 .6 4.0a 20 60 0.40 1 .2 3.2 6 .0 8.7 1 1 .2 15.5 2.5Polyethylene bag, 100 gauge, no vents b 0 0 0 0 0 0.9 1 .0 2.5,, ventilated b 10 60 0 .2 0 1.1 2 .0 2 .8 3,8 2.5
f t b 16 60 0.32 1.5 2 .0 4.4 5.6 2.5
i t b 40 30 0 .20 1.6 2 .8 4.0 5.2 6 .0 3.0b 80 30 0.40 2 .0 3.3 5.4 7.1 8 .0 2.5M.S.T. (300) cellulose film, ventilated b 20 60 0.40 2 .0 43 8 .0 11.6 13.3 2.5Polyethylene bag, 100 gauge, no vents c 0 0 0 0 0.9 0.9 . . . 1.5}» c 10 60 0 .20 1.2 2 .0 3.4 4.9 2.5
f t c 16 60 0.32 1.8 3.2 5.3 6.9 8.0 3.0
ft c 40 30 0 .2 0 1.4 2.7 4.2 6.1 7.0 3.0

M.S.T. (300) cellulose film, ventilated c 80 30 0.40 1.8 3.4 5.4 7.5 9.6 3.0c 20 60 0.40 2.3 45 7 5 10.6 12 .6 3.0Polyethylene bag d 10 60 0 .2 0 0 .8 1.4 2. 2 .6 3.1 3.7 4.4 4.5„ ventilated d 80 30 0.40 1.9 3.2 4.9 6.4 7.3 8.5 9.9 4.5Control (in bamboo baskets) a 100 .00 7.4 9.3 13.9 ... 2.5b 1 0 0 .0 0 3.9 9.0 9.4 13.7 16.3 2 1 .Ó 25.1 3.0c 1 0 0 .0 0 2.3 4.8 8.3 12.7 13.4 14.7 3.0
f t d 100.00 2.2 5.5 7.5 12.4 13.8 15.4 17.7 3.0

(a) No treatment; (b) Waxed; (c) Wiped and waxed ; (d) Wrapped in diphenyl paper
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T able 4: yield and composition of juice of prepackaged oranges stored at 4-5°c and 85-90% RH.
Details of package Composition of juiceF 6 Period Yield

Package Treatment
No.ofvents

Size of vents (in mm.)
Per cent ofaeration

ofstorage(months)
ofjuice w/w (%) Brix Acidity (% citric)

Brix/acidratio
Ascorbicacid(mg/100ml.)

100 gauge Polyethylene bag, no vents a 0 0 0 2.5 46.32 12.0 0.67 17.9 30.29
„ ventilated a 10 60 0.20 3.5 43.41 12.5 0.74 16.8 31.34
7 7 a 16 60 0.32 4.5 41.86 12.0 0.47 25.5 24.60
7 7 a 40 30 0.20 2.5 47.03 12.0 0.68 17.6 29.82
7 7 a 80 30 0.40 4.5 41.18 12.5 0.58 21.5 26.90

M.S.T. (300) cellulose film, ventilated a 20 60 0.40 4.0 44.57 13.0 0.63 20.6 33.70
100 gauge Polyethylene bag, no vents b 0 • •• 0.00 3.0 41.15 12.5 0.77 16.2 31.30

„ ventilated b 10 60 0.2 3.0 45.64 12.5 0.67 18.6 25.40
J> b 16 60 0.32 3.5 46.67 13.0 0.77 16.9 31.43
)» b 40 30 0.20 3.5 45.46 12.0 0.73 16.4 26.68
>1 b 80 30 0.40 3.5 42.15 12.0 0.69 17.4 29.73

M.S.T. (300) cellulose film, ventilated b 20 60 0.40 3.5 40.15 12.5 0.68 18.3 30.16
100 gauge polyethylene bag, no vents c 0 . . . 2.5 46.23 12.5 0.66 19.0 31.72

„ ventilated c 10 60 0.20 3.0 42.68 12.5 0.72 17.3 27.98
7 7 c 16 60 0.32 3.5 40.69 13.0 0.62 20.9 25.03
„ c 40 60 0.20 3.5 37.17 13.0 0.65 20.0 29.20
>> c 80 30 0.40 3.5 40.17 13.0 0.64 20.3 28.62

M.S.T. (300) cellulose film, ventilated c 20 60 0.40 na na na na na
Polyethylene bag, ventilated d 10 60 0.20 4.5 40.80 12.0 0.46 26.1 23.17

7 7 d 80 30 0.40 4.5 43.22 13.0 0.54 24.1 25.36
Control (in bamboo baskets) a . . . 100.00 2.5 38.08 14.0 0.74 18.9 38.10

7 7 b 100.00 4.5 32.44 13.5 0.54 25.0 18.50
7 7 c . . . . . . 100.00 na na na na na
7 7 d 100.00 4.5 29.92 14.5 0.51 na 22.52

Fresh oranges Initial . . . Fresh 45.60 9.5 0.30 31.50 24.10
(a) No treatment; (b) Waxed; (c) Wiped and waxed ; (d) Wrapped in diphenyl paper(na) Observation not record

In the case of fruits wrapped with diphenyl paper 
and kept in polyethylene bags of 10 and 80 vents, the 
wastage was 2.5 and 5 per cent respectively at the end 
of 4 months’ storage; it increased to about 10 per cent 
in both cases by the end of 4 i months. In all other 
treatments spoilage exceeded 10 per cent within a 
much shorter period. Unpackaged control fruits 
dipped in wax or wrapped in diphenyl-treated paper, 
and in bamboo baskets showed a spoilage of 82.0 per 
cent and 21.3 per cent respectively at the end of 4 | 
months. Untreated fruits without any packaging 
could not be kept for more than 2i months, as they 
showed shrivelling and became unmarketable. Treated 
fruits had a shelf-life of 3 months. The physiological 
loss was the least in polyethylene bags with no vents, 
irrespective of treatment (Table 3). Both treated 
and untreated fruits in ventilated bags suffered less

PLW than controls. At the end of 4 months’ storage, 
diphenyl wrapped fruits in ventilated bags showed 
a PLW of 3.7 to 8.5 per cent as against 15.4 per cent 
in control.

There was no significant variation in the juice yield 
of treated fruits stored in ventilated bags (Table 4).

In the case of fruits wrapped with diphenyl paper 
and packaged in ventilated polyethylene bags of 10 
and 80 vents, the yield of juice was as high as 40.8 
and 43.2 per cent respectively at the end of 4$ months, 
while in the control lot with diphenyl wrap but without 
packaging it was 29.9 per cent only. The yield of 
juice from fresh fruit was 45.6 per cent.

There was a general increase in the brix as well as 
in the acidity of juice in all treatments, due to the 
desiccation of fruits. There was no appreciable 
change in the ascorbic acid content.
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Unpackaged control fruits had a shrivelled appear

ance. Fruits kept in 100 gauge polyethylene bags 
had the best appearance, followed closely by fruits 
wrapped with diphenyl treated paper and kept in 
ventilated bags.

Fruits wrapped in diphenyl paper and stored in 
ventilated bags were adjudged to be the best in taste 
and flavour. Fruits kept in 100 gauge polyethylene 
bags were inferior in taste and flavour.
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Chemical Composition of 
Cardamom

Systematic data on the chemical composition of 
cardamom grown in different regions in the country are 
presented in this note.

Samples of cardamom were obtained on a rando
mised basis from various estates in Mudigere, Coorg, 
Yercaud, Nelliampathys, Palanis, Kerala and Tirunel- 
veli. They were analysed for moisture, volatile oil, 
ash, alkalinity of ash, water-soluble ash, acid-insoluble 
ash, non-volatile ether extract, crude fibre, crude 
protein and starch. Analyses of seeds and husk were 
carried out separately, using samples passing through 
30-mesh sieve. Volatile oil and moisture estimations 
were done immediately after powdering. The methods 
of the American Spice Trade Association1 were 
adopted for the analysis. The data are given in 
Table 1.
Central Food Technological M. N. Krishnamurthy Research Institute, Mysore 2 R. Padma Bai 
5th October 1967 C. P. Natasajan
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SYMPOSIUM

Science and India’s Food Problem
The 3-day symposium on ‘Science and India’s Food 

Problem’, organised jointly by the National Institute 
of Sciences and the Indian Council of Agricultural 
Research was inaugurated on 6th October 1967 by 
Dr D. R. Gadgil, Deputy Chairman, Planning Com
mission. Over 100 scientists from different parts of 
the country participated in the symposium. Eighty- 
one papers were presented.

Dr Gadgil called for closer relation between scientific 
research and development plans. He felt that at 
present Indian scientists ‘have not been involved deeply 
enough in the problems of their environment’ and added 
that in each of the steps of plan formulation and 
implementation, the contribution of the scientific 
community was of crucial importance. Dr Gadgil said 
that a solution of the problem of continuously increas
ing the agricultural production depended fundamentally 
on the work of scientists.

The first session of the symposium was devoted to the 
discussion of the various aspects of the protein, land 
and water resources, population growth, increase in 
livestock population, food needs in relation to quantity 
and quality of foods, and so on. * Meeting the challenge 
with the aid of science’ was the theme of the second 
session. Papers on fuller utilization of land resources, 
including extension of cultivated areas, reclamation of 
saline, alkaline and other waste lands, utilisation of 
irrigation potential, measures to fight droughts, intro
duction of multiple cropping and intensified use of 
science and technology for improving crop production 
and crop protection were considered at this session. 
Conservation and processing of food-stuffs and 
development and manufacture of high protein foods 
were also discussed.

The third and the last session of the symposium 
discussed planning in relation to food production and 
laid down guide lines for future research. Papers on 
the place of co-operative research in achieving greater 
agricultural productivity, personnel and organisation 
for agricultural research, education and extension, 
resource planning and utilization, crop and animal 
sciences research, and role of agricultural eduation in 
increasing agricultural production were discussed at 
this session.

Scientists, who participated in the discussion, felt 
that the challenge to achieve self-sufficiency in food

through increased production can be met. The 
country had the basic natural resources, soil, water, 
climate and labour for meeting the challenge and pro
duction can at least be doubled, if full use is made of 
the resources. Among the measures suggested for 
increasing production were multiple cropping with 
suitable cropping patterns, reclamation of saline and 
inundated waste land, utilization of non-conventional 
foods for human consumption and better utilization 
of irrigation potentials.

Nutrition experts observed, that inadequacies in 
Indian dietaries were not only quantitative but also 
qualitative leading to a high incidence of both under
nutrition and malnutrition. It was stated that though 
vegetable foods in suitable combination could provide 
proteins of satisfactory nutritive value, a good diet 
should include at least some quantity of animal protein. 
Exploitation of the country’s vast marine resources, 
greater emphasis on the production and utilisation of 
fruits, leafy vegetables and tuber crops, and improve
ment of milk production were suggested.

In this connection, it was mentioned that a wheat 
variety with as much as 5 per cent lysine, had been 
evolved. It was reported that high yield and high 
quality were being combined in the new varieties of 
cereals and millets that have been evolved in various 
research stations.

It wras suggested that use could be made of atomic 
energy for desalination of brackish water for irrigation 
purposes. The country had limited water resources 
and could well follow the example of Israel in solving 
this problem.

The need for the creation of extension agencies 
to take the fruits of scientific research to farmers was 
stressed at the symposium. The ICAR proposes to 
carry out ‘co-ordinated projects’ on a national basis 
for crop improvement.

Dr T. R. Seshadri, president of the National 
Institute of Sciences of India, in his concluding re
marks regretted that although Indian scientists had 
done valuable research work, the results of their efforts 
had not been fully exploited for the benefit of the 
country because of complex political, social and ad
ministrative pressures.

K. K .I ya
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Eleventh Indian Standards Convention, Chandigarh
DRIVE FOR IMPLEMENTATION OF STANDARDS—CONSUMER 

PROTECTION—QUALITY CONTROL
The Eleventh Indian Standards Convention (Chandi

garh, 25-30 Sept. 1967) organised by the Indian 
Standards Institution brought into sharp focus the role 
of standardization in accelerating the pace of industria
lization in the country and in promoting export trade. 
The Convention highlighted the need for implementing 
the Indian standards in the interests of economic deve
lopment and for fighting the current recession in 
industry.

About 600 delegates from scientific, technical and 
research organizations, public and private under
takings, Government departments and local bodies 
attended the Convention.

The Convention was presided over by Shri K. V. 
Raghunatha Reddy, Union Minister of State for 
Industrial Development and Company Affairs, and 
was inaugurated by Dr M. S. Randhawa, Chief 
Commissioner of Union Territory of Chandigarh.

Shri K. V. Raghunatha Reddy observed that stand
ardization was the starting point both for inter
changeability and mass prouction which, in turn, 
formed the basis of automation. A developing country 
like India could forge ahead only through increased 
productivity which was dependent on standardization 
of materials used, processes adopted and goods 
produced. India was today faced with the urgent

need for a substantial increase in agricultural produc
tion. In this, standardization could make significant 
contributions. The quality of products mattered both 
in internal and overseas markets. Owing, however, 
to short supply of goods, there was a sellers’ market 
obtaining in the country, as a result of which manu
facturers had a tendency to by-pass the codes of 
conduct in regard to quality. Shri Reddy stressed the 
need for protecting consumers’ interest.

Dr M. S. Randhawa pointed out that the preparation 
of standards was not the be-all and end-all of standard
ization; the implementation of standards was equally 
important for achieving the national objectives of im
proving both industrial productivity and the quality 
of products. The Certification Marks Scheme of ISI, 
which provided a third-party guarantee to purchasers, 
could create confidence in consumers and go a long 
way in furthering standardization and quality control.

ISI fellowships were awarded on the occasion to 
66 scientists, engineers and others in recognition of 
their contributions to the development and promotion 
of standardization in different spheres of trade and 
industry. The K. L. Moudgill Prize for the year was 
awarded to Dr A. N. Ghosh, Director General of ISI 
for his services to the cause of standardization in the 
country.
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SEMINAR

Deleterious Natural Products in Foods and Feeds
Speaker: F . M . S t r o n g

Professor of Biochemistry, University of Wisconsin, Madison, Wisconsin, U.S.A.

Many plant and animal materials commonly used 
as food, contain substances harmful to people or 
animals that consume them1’2. These substances 
may be natural components of foods or they may be 
introduced as a result of microbial contamination. 
Accidental contamination resulting from the use of 
agricultural pesticides, and chemicals added inten
tionally as preservatives or for other purposes, will 
not be considered in this talk. Acutely toxic materials 
will also not be considered, since they are less import
ant from the public health standpoint than those which 
produce their effects in a slower, less obvious manner. 
Well known examples of the latter type include 
cholesterol and saturated fats in relation to atherosclero
sis, aflatoxin as an insidious carcinogen, and Lathyrus 
sativus (Khesari dal) as the causative agent of human 
neurolathyrism.

Amino Nitrites and Amino Acids
Lathyrus odoratus (Jlowering sweet pea) seed meal, 

when fed to weanling rats or two day-old chicks or 
turkey poultry produces gross skeletal abnormalities 
and in many of the animals, death may occur due to 
aortic rupture. The causative agent, /3-amino propioni- 
trile (BAPN), occurs in the seeds as the y-N-glutamyl 
derivative, which is hydrolysed in vivo to free BAPN.
It is detoxified in vivo by conversion to cyanoacetic 
acid through the action of monoamine oxidase (MAO). 
Simultaneous feeding of BAPN and an MAO inhibitor, 
such as Marsilid (isonicotinyl isopropyl-hydrazine 
phosphate) greatly enhances the toxic effects bacause 
of interference with the detoxification mechanism.

BAPN acts by preventing the formation of normal 
cross linkages in collagen and elastin, thus weakening 
the connective tissues of the animal body. Cross 
linkages in elastin require the formation of demosine 
and isodesmosine from lysine, and BAPN has been 
shown to inhibit this process*.

Another toxic nitrile is /8-cyanoalanine which 
occurs in the common vetch, Vida sativa, and
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accounts for the deleterious effects in poultry and other 
livestock following consumption of this plant. Lathyrus 
latifolius and several other Lathyrus species contain 
•=(, y-diamino butyric acid, a neurotoxin. Human 
lathyrism is probably caused by oxalyldiamino- 
propionic acid present in Lathyrus sativus4. A related 
toxic amino acid, /3-methylamino-alanine, occurs in 
the cycad nut, a source of starchy food for people in 
the Pacific Islands area5.

The most recently discovered natural product of 
this type is present in linseed meal, a high-protein 
animal feed which has been reported to induce 
symptoms of vitamin Bfi deficiency. This toxin is 
1-(y-N-glutamyl) amino-D-proline (linatine®). The 
corresponding free 1 - amino-D-proline presumably 
formed by hydrolysis in vivo, readily complexes 
pyridoxal phosphate. Its effects are nullified by the 
simultaneous administration of vitamin B#.
Sympathomimetic Amines

Tyramine, histamine, serotonin, norepinephrine, 
dopamine and related pressor amines are present in 
relatively large amounts in various fruits (pineapple, 
banana, tomato) and fermented foods (cheese, wine, 
beer, sauerkraut). Recent reports of hypertensive 
crises in mental patients receiving tranquilizer drugs, 
such as Parnate, have led to the discovery that such 
crises follow the consumption of food containing 
pressor amines. The explanation appears to be that 
many of the tranquilizers are MAO inhibitors and 
hence interfere with detoxification of the amines1’2.
Carcinogens

Aflatoxin represents the best publicized example of 
a carcoingenic natural product. Another such com
pound is cycasin, the glucoside of methyl-azoxy 
methanol (MAM). This natural component of the cycad 
nut is hydrolyzed in vivo to release the active toxin, in 
this case the free aglycone, MAM. Feeding of cycasin 
to weanling rats results in the production of kidney
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neoplasms in nearly all of the animals7. The substance 
favourably acts as an alkylating agent since in  v i t r o  
treatment of nucleic acids with cycasin under physio
logical conditions of temperature and pH leads to the 
formation of 7-methylguanine8. The tumours pro
duced are similar in type and distribution to those 
caused by nitrosoamines, and both agents probably act 
through the intermediate formation of diazomethane.

Luteoskyrin, a toxic pigment produced by P e n -  
c i l l iu m  is la n d ic u m  growing on moldy rice, has been 
reported to cause liver damage and tumours in mice 
fed on low protein diet based on rice. Similarly 
treated animals were not affected when they were 
maintained on a normal stock diet9.

References
1. T o x ic  com pounds in  F oods, Food Protection Committee, U.S.National Academy of Science Publication 1354 (1966), U.S. Government Printing Office, Washington, D.C.2. Symposium on Toxic Factors in Foods, C a n . M e d . A sso c .

J . ,  94, 568 (1966).3. R. Page and E. Benditt, B io ch em is try , 1967, 6 , 1142.4. S. L. N. Rao and P. S. Sarnia, B io ch em . P h a rm a co l., 1967,16, 218.5. E. A. Bell, P h y to c h e m ., 1967, In Press.
6 . H. J. Klosterman, M. L. Lamoureux, and J. L. Parsons,

B io ch em is try , 1967, 6 , 170.7. M. Lacqueur, F ed . P ro c. 23, 1964, 1346.
8. H. Matsumoto and H. Higa, B io ch em . J . ,  1966, 98, 20C.9. N. Marooka, N. Nakano and N. Uchida, J a p a n e se  J .  m ed .

S c i .  B io l . , 19, 1966, 293.

Clostridium perfringens (Welchii) as a Food Poisoning Agent
S p e a k e r :  D orothy W. Strong

Department of Foods and Nutrition, University of Wisconsin, Madison, Wisconsin, U.S.A.

There appears to be an upsurge of interest in the 
study of bacterial food poisons in the United States. 
This has probably been necessitated by certain changes 
in the preparation and processing of foods both for 
individual families and for group feeding. For example, 
at the present time, many food preparations pass 
through processing plants and the products reach the 
consumer in a ready-to-eat condition. In the prepara
tion of such foods, an unknown number of persons 
will have been involved, and this by itself creates food 
sanitation problems; and frequently, the human being 
is a source of food contamination.

Organisms for which particular concern is felt 
include C lo s tr id iu m  b o tu lin u m  and the S ta p h y lo c o c c i ,  
enteropathogenic E sc h e r ic h ia  co li, S tr e p to c o c c i  and 
C lo s tr id iu m  p e r fr in g e n s  (Welchii).

The problems of bacterial food poisoning in India 
may be, and probably are, quite different from those 
in the United States. Among obvious reasons is 
the difference in procedures for the preparation of 
food for table use, and the incorporation of large 
quantities of spices which may have bactericidal pro
perties. It should be emphasized, however, that the 
problems of diarrhoea does exist in India and in some 
instances, the diarroheas may have their origin in 
contaminated food. Furthermore, India may have 
certain problems of food contamination which are

unique. An examination of the bacterial quality of 
food as eaten by the people might be beneficial.

In order to assess the true status of food-borne 
illnesses it is necessary to have ordinances, with the 
force of laws, which regulate the reporting of illnesses 
presumed to be caused by processed food to appropriate 
public health authorities. This procedure permits both 
proper investigation and accurate statistics.

C lo s tr id iu m  p e r f r in g e n s  (Welchii) food poisoning is 
well recognized in England since the report of Hobbs 
and associates in 1953. It has been receiving increas
ing attention in other countries, including the United 
States.

Inherent in the present work is the need for a means 
of securing improved sporulation of cultures and a 
means of determining the food poisoning potential of 
a given strain for human beings.

A medium which has been developed and which 
shows improved sporulation for some strains of C l .  
p e r fr in g e n s  has the following formula:

%
Yeast extract 0.4
Proteose peptone 1.5
Starch 0.4
Sodium thiogly collate 0.1
NaaHP04 7HsO 1.0
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For certain strains, a further improvement in 

sporulation is realized if 1 per cent of activated carbon 
is added to the medium.

An attempt has been made to utilize the technique 
described by De and Chatterji in their study of the 
cholera organism. It involves the injection of the test 
substance into a loop of the ileum of a young rabbit, 
which has been isolated by ligature and exposed.

The objective was to determine if by the use of this 
procedure, potentially food-poisoning C. perfringens 
could be identified in contrast to non food-poisoning 
groups. To date, it appears that C. perfringens

strains recovered from foods presumed to have caused 
poisoning are more likely to give a positive result in 
ligatured ileum loop than strains which do not have 
such a history. This is true if the organisms from both 
groups have been cultured by one passage through skim 
milk medium. A positive result under this condition 
must be looked upon as a presumption only since it 
has been further shown that the manipulation history 
of the strain influences the final outcome of the test. 
The latter observation suggests that under circumscri
bed conditions any strain of C. perfringens may 
conceivably become a cause for human illness.

Volatile Substances from Black Tea
Speaker: D r S. A. K ozhin 

Leningrad University, Leningrad, U.S.S.R.
The study on chemical nature of tea aroma is an 

important problem for tea industry because the 
flavour is the most valuable factor for quality of tea. 
The solving of this problem is essential for controlling 
the changes of volatile substances during tea manu
facture from tea leaves.

Volatile substances from Georgian black tea were 
examined by gas liquid chromatography (GLC). Two 
methods of isolating the mixture of volatile substances 
from black tea were compared in the first stage of our 
work i.e., steam distillation and sweeping the volatiles 
with gas. Steam distillation was carried out in 
modified Clevenger apparatus and the volatile sub
stances trapped in cold ether. The etherial solutions 
of essential oils were concentrated and analysed by 
GLC. In the second method helium was passed 
through the freshly made hot brew of black tea at 70- 
80°C. The swept volatiles were condensed in cold 
ether traps. The etherial solutions were concentrated 
and analysed. Comparison of the two methods showed 
that both of them gave similar results but the number 
of peaks was comparatively greater using steam dis
tillation. It is important to mention that some of the 
higher boiling substances could be caught only by 
steam distillation. Hence we used the simpler procedure 
of steam distillation of black tea. Model UC-1, with 
thermal conductivity detector was used for GLC 
analyses. Several columns (not less than two), packed 
with different stationary liquid phases/Reoplex 400, 
polymethylphenylsiloxane, Hyprose, Tween 40 and 
hexakis (B-cyanethoxy) hexan/, at the temperatures 
120° and 180°C were used for identification of tea 
volatile components.

There were found at least 50 volatile substances 
which were constituents of essential oil from black tea. 
The following 10 compounds were identified by us in 
essential oil from black tea for the first time, namely: 
oenantaldehyde, n-amyl alcohol, borneol, 1-terpineol, 
methyl valerate, iso-amyl formate, n-amyl acetate, 
bornyl acetate, geranyl acetate and phenyl ethyl acetate.

Besides that we could confirm the presence of 20 
other substances which were found among volatile 
components of essential oils of black tea by previous 
authors: n-butyraldehyde, iso-butyraldehyde, n-valer- 
raldehyde, iso-valeraldehyde, capronaldehyde, ben- 
zaldehyde, salicylaldéhyde, acetophenone, isoamyl 
alcohol, n-hexyl alcohol, benzyl alcohol, phenyl ethyl 
alcohol, geraniol, linalool, linalooloxide (trans), lina- 
looloxide (cis), cis-3-henxen-l-ol, ethyl acetate, benzyl 
acetate and methyl salicylate.

All the substances mentioned were identified on the 
basis of the relative retention time coincidence with 
authentic compounds using two or more columns. 
Some chemical reactions were applied together with 
gas chromatographic technique for detecting some 
components from tea essential oil, namely acetylation 
of alcohols, saponification of esters and reaction of 
carbonyl compounds with 2 ,4-dinitrophenydlhyrazine. 
The comparison of the chromatograms of tea essential 
oil before and after such reactions allowed us to confirm 
the presence of 10 of the above mentioned alcohols, 5 
esters and 2 aldehydes. Some suggestions were also 
made concerning chemical nature of unidentified 
peaks on the basis of chemical reactions. We could 
not confirm the presence of some substances mentioned 
in literature in Georgian black tea.
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Growth Depressing Factors in Groundnut
Speaker: Dr. K. Anantharaman

Broodbank Fellow, School of Agriculture, University of Cambridge, Cambridge

The presence of trypsin inhibitor activity in ground
nut was reported as early as 1948 by Borchers. Later 
it was shown that moderate heat treatment resulted 
in improvement of the nutritive value of the protein. 
In 1963 Czechkoslovakian workers reported on the 
presence of a protease inhibitor in the groundnut red 
skin. In order to determine the nature of these factors 
nutritional studies using groundnut skin added to other 
protein diets, were initiated by Anantharaman and 
Carpenter. Dr Anantharaman presented data secured 
in the above investigations.

Supplements of raw skin (groundnut) resulted in 
growth depression and lowered PER in rats and chicks 
maintained on a soya diet. Aqueous (pH 3.0) and 
alcoholic extracts of groundnut skin were shown to 
have trypsin inhibitor in in vitro studies. Pancreatic 
hypertrophy in animals given the skin supplement was 
observed. Pancreatic hypertrophy is usually associ
ated with the presence of trypsin inhibitors in the meal. 
The factor (s) in groundnut skin responsible for the 
growth depression was shown to be partly heat labile 
and was acid soluble. The presence of tannins and

polyphenols in the raw skin is known and hence further 
studies were carried out on the effect of gallic acid 
(derived from tannin).

In rats given supplements of gallic acid or high 
amounts of the raw skin, urinary excretion of 4.0 methyl 
gallic acid was observed. The speaker pointed out 
that this resulted in an increased requirement for 
‘methyl’ groups, and possibly of methionine. The 
fact that growth depression caused by the skin supple
ment could be reversed by supplemental methionine 
corroborated the above findings. It was also pointed 
out during the discussion that in pancreatic hypertrophy 
more methionine is excreted and another factor 
could be responsible for growth depression observed 
and that the trypsin inhibitor activity of the 
aqueous and alcoholic extracts were of a non-specific 
nature.

The speaker stressed that the presence of tannins 
was not restricted to groundnut skin and that high 
content of tannins was observed in several batches of 
sorghum they had preliminarily screened and that 
further investigations were warranted.
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Utilization of poor vegetable proteins at high levels of feeding
Speaker: D r. K. Anantha Varma

Equations developed by Miller and Payne for predic
tion of the protein value of diets from analytical data 
require the expression of the protein content of the 
diet as proportion of total metabolizable energy coming 
from proteins. The prediction equations were deve
loped based on the data obtained for wheat gluten, 
beef and casein at different levels of protein intake. 
Values calculated for a number of human diets by the 
proposed equation were comparable to those obtained 
by actual rat assay. However, in studies carried 
out in Cambridge in 1965 it was shown that chicks 
fed on diets containing high levels of groundnut flour 
grew faster than expected from the formulas of Miller 
and Payne.

With a view to analyse the cause of the differences 
between predicted and actual results, ‘P’ values (percent 
of dietary metabolizable energy from protein) were 
determined using rats and chicks fed diets based on 
wheat gluten., groundnut protein, egg or a practical 
mixed ration for a 10 day period. Control groups 
received a N-free diet. Carcass nitrogen determina
tions were made at the end of the period and the values 
used for calculation of net nitrogen utilization. Pro

jections were made of the determined values and the 
predicted values obtained by Miller Paynes equation.

The predicted values were at gross variance with 
the determined values; the determined values also did 
not fit the prediction equation of Morrison and co
workers.

Using male chicks from a strain selected for rapid 
growth, a value of 19.1 for NDP-Cal. per cent was 
obtained for the practical mixed ration. This obser
vation was also contradictory to the findings of Miller 
and Payne, who predicted a maximum value of 14.6 
per cent for NDP-Cal. per cent for any species with 
any diet. Also differences in the dietary value of 
proteins as shown by NDP-Cal. per cent differed in 
different species. According to Miller and Payne 
the dietary value of a protein is independent of the 
species used for experimentation.

Published data also indicate that poor proteins at 
higher levels of feeding give nitrogen retention greater 
than predicted by Miller and Payne. On the basis 
of the evidence, it appeared that the prediction 
equations of Miller and Payne require further 
modification.



Book Review
Ice Cream: By W. S. Arbuckle (AVI Publishing

Company, Inc., Westport, Connecticut, U.S.A.),
1966, pp. X+403. Price: $ 12.50
The present volume, which is the second revised 

and enlarged edition of a well known book, deals with 
some important general subjects previously covered 
in the first edition. The information on the rapid 
changes which the ice-cream-industry has been ex
periencing presently, as well as the data on the process 
of ice-cream manufacture make the book educative 
and instructive.

The book with 23 chapters covers a wide range of 
subjects from the early history of ice-cream industry 
to the importance of ice-cream as a nutritious food, 
classiiication, new formulas, composition and proper
ties, standards, mixes and their calculations, ingre
dients, process of manufacture, sanitation and quality 
control, laboratory tests, sales promotion, etc. The 
book would serve as a useful compendium for reference 
and also as a text book for students and teachers of 
dairy technology.

The book is well illustrated. It includes a chapter 
on reference material, and a detailed index with select
ed bibliographies under each chapter.

C. P. Ananthakrishnan

Potato Processing: By W. F. T alburt and O. Smith,
(AVI) Publishing Co., Inc., Connecticut, U.S.A.
1967, pp. 588, 73 tables and 133 figures, price $17.
The second revised and enlarged edition of ‘Potato 

Processing’ is a welcome addition to the series of books 
on food processing published by A.V.I. Besides revising 
the subject matter of the twenty chapters and providing 
references to the most significant articles published 
up to April 1966, an additional chapter dealing with 
‘waste disposal’ has been included, which summarizes 
information on potato processing, effluents and their 
treatment.

Eminent experts in the field of potato technology 
have written various sections covering all phases of 
potato processing, including detailed descriptions of 
processing procedures for all types of frozen, dehydrat
ed canned and fried products, a complete discussion 
of raw materials storage problems, methods for selec
tion of potatoes for processing, a thorough treatment 
of storage diseases, an evaluation of most important

potato varieties and detailed treatment of nutritive 
value of potatoes. Also included in the subject matter 
are details of pre-peeled potatoes and miscellaneous 
products like salad, soup, pancakes, chipbars, con
fections, nuts, puffs and some fermented products like 
alcohol and lactic acid.

Throughout the book copious use is made of illus
trative figures. The style is lucid and easy to under
stand. While original references given at the end of 
each chapter and subject index at the end of the 
volume are very useful, inclusion of an author index 
would have enhanced the value of the book.

The volume is a most valuable reference book for 
those directly engaged in any type of potato processing. 
It is also useful as a text book for college courses 
covering the handling, storage and utilisation of 
potatoes.

B. S. Bhatia

Bulletin of the International Institute of Refrigeration,
Boulevard Malesherbes, Paris 17, France. Annex
1965-1. pp. 262. 177.
The Bulletin includes 26 papers from 9 different 

countries presented at the meetings of Commission-4 
of the International Institute of Refrigeration in 1965 
(19 to 21 May) at Karlsruhe. They are grouped under 
three sections: (i) prepacked meat, (ii) eggs and (iii) 
poultry.

(t) The investigations reported in the section on 
prepacked meat relate to technological and microbial 
problems. It is pointed out that keeping the tempera
ture of meat as low as possible without freezing would 
help in reducing moisture loss by evaporation or 
exudation. A storage temperature of —1°C (30°F) is 
recommended in preference to 4°C (40°F), to check 
evaporation loss, maintain good colour, and restrain 
microbial contaminations. The possibility of storing 
meat at—2°C (28°F) is also discussed.

Most of the fresh meat distributed in U.S.A. is 
prepackaged. Investigations have shown that with 
proper refrigeration and good sanitation practices, meat 
can have a shelf life of 7 days. The recommended 
temperatures are: (a) carcass meat in storage cooler, 
30-33°F; (b) processing area, 32-40°F; (c) selection 
cooler, 30-33°F; {d) refrigerated truck, 28-31°F; (e) 
store cooler 31-33°F; (/)  and retail display cases 29-32°F.
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The film material and storage conditions should be 
carefuly selected in order to secure good meat quality. 
Various pasteurization techniques, such as heat treat
ment and irradiation, to check microbial growth and 
to avoid spoilage of prepacked meat, have been 
discussed.

(it) The papers on egg and egg products relate to 
various aspects of pasteurization, surface treatment of 
shell eggs, and physico-chemical and bacteriological 
changes in eggs and egg products during handling, 
storage and transport. It is reported that by heating 
liquid whole egg to 64.4PC (148°F) for 2.5 min. and 
liquid egg white to 57°C (134.6°F) for 2 min. Salmonella 
can be destroyed. Conalbumen is unstable when 
modified liquid egg white (which withstands heating 
to high temperature) is heated for 3.5 to 4 minutes at 
60-62°C (140-143.6°F) at pH 6.6 to 7. Addition of 
aluminium sulphate-lactic acid solution stabilizes 
egg white and permits pasteurization at 60-61°C 
(140-141.8°F) without much change in functional 
properties.

Treatment of shell eggs with mineral oil containing 
gordecin is recommended for improving storage 
stability. Sodium silicate and mineral oil type 
industrial oil 50 SU are used for closing shell pores. 
Wax coating of eggs and sterilization with formaldehyde 
vapour are helpful in prolonging the storage life of 
shell eggs at different temperatures. Studies con
ducted to determine the influence of packaging on egg 
quality have shown that cellophane MSAT is more 
suitable than cellophane ISAT and MXT. The 
differences in taste between eggs packed in cartons 
without over wrap and in cartons wrapped with cello
phane MSAT was highly significant after storing 
for 10 days at 15°C (59°F).

(iii) Processing, freezing and microbiological aspects 
of dressed poultry have been discussed in the third 
section. The influence of scalding temperature, 
chilling method and packaging on the quality of the 
final product have been discussed. Recent develop
ments in the use of refrigeration in the British poultry 
industry and the influence of freezing on the quality 
of poultry meat have been also dealt with. The 
importance of avoiding contamination of chicken 
during processing is emphasised. The addition of 
200 p.p.m., chlorine to chill tanks provides an 
effective means of destroying bacteria.

The bulletin will prove useful to scientists, teachers 
and students engaged in the area of processing, pre
servation and marketing of meat, eggs and poultry.

B. P anda

Toxicants Occurring Naturally in Foods (Food Protec
tion Committee, Food and Nutrition Board, Publica
tion No. 1354, 1966, National Academy of Science,
National Research Council, Washington, DC,
U.S.A.), pp. 301.
The Public Health authorities are well aware 

of the adventitious poisons in foods, like pesticides 
or toxins produced by microorganisms but the 
knowledge of toxins inherent in foodstuffs is not 
so widespread. The reason is that while most of the 
adventitious poisons have immediate or spectacular 
effects, the toxins present in food stuffs as natural 
constituents do not have any immediate effect because 
of the low concentration. Often they are cumulative 
and slow acting. In many cases the knowledge of the 
presence of these has been accumulated over the years 
by the slow process of cause and effect correlations. 
Man has learnt in a painful way over long years, which 
plants to avoid and how best to use plants which do 
have toxins. But the more dangerous are those toxins 
which are in minute quantities but which exert cumu
lative effects when ingested over long periods. To 
this group belong the neurotoxins like lathyrogens or 
the fungal toxin like aflatoxin. While knowledge of 
health hazards from pesticides and other poisons enter
ing food by artificial contamination has grown vastly, 
the knowledge of toxins naturally occurring in foodstuff 
is still meagre and only in research papers. The 
book under review is an eminently informative con
tribution which has attempted to overcome this 
lacuna.

The toxins occurring in foods have been conveniently 
divided into several catagories based on the physio
logical effects—goitrogens, estrogens, tumorigens, car
cinogens, lathyrogens, etc. Other toxins present in 
foods like, hemagglutinins, cyanogenetic glycosides, 
gossypol, oxalate and nitrites are also dealt with. The 
book is mainly concerned with naturally occurring 
toxins in foods. But discussion on topics like aflatoxin, 
toxicity of vitamins, excess of indispensable amino 
acids and toxicity of essential minerals, have also been 
included.

Most of the sections are very brief but are followed 
by an extensive bibliography covering recent literature. 
The object is apparently to stimulate the interest of the 
research worker and provide him enough literature 
citations to extend his knowledge. As a result of this 
brief treatment it has beenpossible to cover as many as 
26 groups of toxins within the short space of 285 pages. 
An introduction at the beginning and discussion by
J. M. Coon at the end provide the reader with 
information on the raison d'etre of the monograph. 
An index at the end completes the book.

5
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This is a very useful and informative volume which 

should find a place on the shelves of the food scientist, 
nutritionist and the research worker in this field.

M. R. Chandrasekhara

Studies on Cold Storage of Fruit and Vegetables in
cluding controlled atmosphere storage: Issued by 
International Institute of Refrigeration, Paris, pp. 
673.
This publication contains the papers (and the rele

vant discussions) presented at meetings of Commissions 
4 and 5 of the International Institute of Refrigeration 
held at Bologna, Italy, during June 4-10, 1966.

The publication is divided into 4 sections. Section 
1 deals with controlled atmosphere storage of fruit 
and vegetables, section 2 with influence of pre-storage 
treatment upon the refrigerated behaviour of fruit and 
vegetables, section 3 with topical problems concerning 
the refrigerated storage of fruit and vegetables and 
section 4 with various aspects concerning cold stores, 
ice-making plant, quick-freezing and cooling of meat.

Publication contains 77 papers. The gist of 10 
randomly-selected papers are given here. G. Goidanic 
has traced the phenomenal increase in controlled 
atmosphere storage capacity in Italy from 1959 to 1965.
J. C. Fidler and G. Mann have reviewed the progress 
made by the controlled atmosphere storage industry 
in United Kingdom during the last 35 years. W. W. 
Boyes has shown that, for the removal of field heat, 
precooling of Waltham Cross grapes should be done 
at the centre of production rather than at the Cape 
Town Harbour, which is the port of export for South 
African grapes. A. Cessari and G. Paltrinieri have 
shown that oxygen is more efficient than ethylene for 
the de-greening of Washington Navel oranges. L. Van 
Den Breg and C. P. Lentz have reported that in the 
long-term storage at 32-34°F of fresh carrot and cab
bage, decay, weight loss and changes in quality were 
less when the relative humidity was maintained at 
98-100 per cent as compared to a lower level, i.e., 
90-95 per cent. I. Malinowska and collaborators 
found that among the factors determining the stability 
of quality of frozen strawberries during freeze-storage, 
variety of fruit was of primary importance and the 
freezing rate only of secondary importance. V. M. 
Chernishev reported that solutions containing glycerol 
have a definite beneficial action on the quality of frozen 
grapes and plums. I. Saoerbrunn has dealt with the 
advantages of a pre-fabricated cold store over the 
conventional type. P. Clementhas described the various 
problems encountered in the quick-cooling of meat.
J. Mlynarczyk has pointed out the possibility of using

the evaporators and fans of existing freezing tunnels 
for fluidized freezing processes.

This publication should be considered as an excel
lent source of reference for workers in the field of 
refrigerated storage of fruits and vegetables.

P. B. Mathur

Meat Hand Book: By Albert Levie, AVI Publishing
Co. Inc., Connecticut, U.S.A., 1967, pp. 326.
Price $10.0.
The revised edition of the Meat Handbook covers 

the full product cycle from livestock to cut steak and 
other processed products and deals with beef, pork 
and lamb. There are 18 chapters dealing with live
stock production, slaughter inspection, grading, mer
chandising, handling, storing and cooking. In each 
chapter, practical aspects of the meat business have 
been well emphasised. Today meat is America’s 
third largest industry, next to steel and automobiles. 
Annual sales of product exceeds eighteen billion 
dollars (1350 crores of rupees).

The slaughtering of livestock is complicated, 
keenly competitive and ingeniously devised business. 
Every aspect of this has been thoroughly discussed 
by the Author. The U.S. Federal Meat Inspection 
Act which is responsible for the control of quality of 
meat and meat products offered for inter-state or 
foreign commerce, has been dealt with in detail in 
this book. Carcasses are of all sizes, many breeds 
and varying ages. By grading these are separated 
into various categories, and this aspect has been covered 
in some detail in one chapter. The subject material 
on structure deals with muscles, connective tissue, fat, 
water, organic extractives, enzymes, pigments, etc. 
Problems of refrigeration of meat has been ade
quately covered in Chapter 5.

This handbook provides a practical source of 
information for the food service industry, locker plant 
and meat retailers with particular reference to business 
in U.S.A.

There is a well written chapter on how to set up 
meat shops. This will be helpful to those in develop
ing countries who intend to go into meat business.

Information is also provided on meat cutting, pro
cessed smoked meats and on cooking style prepara
tions.

On the whole the book is useful for those who 
intend to go into meat packing industry and as a 
reference book for students, teachers and extension 
workers engaged in the field of meat science and 
technology.

N. L. Lahiry
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Indian Farming, November 1967, Special Animal 

Sciences Number. Indian Council of Agricultural 
Research, New Delhi 1.
‘In these more than hundred pages of text, the 

reader will find a blue print for progress enveloping 
all aspects or spheres of animal husbandry, how to 
increase yield, produce better stock, safeguard their 
health, augment foreign exchange potential; in short 
it enables one to grasp in essential the progressive 
growth of this developmental activity into one of the 
major industries of the nation’. The above comments 
of the Editor in introducing the special issue, summa
rize the contents very succinctly. The number

encompasses within 106 pages, aspects of dairying, 
breeding of sheep and goats, fish farming and many 
general articles of much interest, including reports 
of progress of livestock development in the States. 
The major part of the volume is devoted to improve
ment of livestock. It is estimated that the annual 
production of milk per cow in India is 173 kg. while 
in Denmark it is 3810 kg. This shows the lee-way 
that has to be made up in animal sciences. If the 
present volume and similar contributions from ICAR 
could focus the attention of scientists and others 
concerned in these problems and help in overcoming 
the shortfall, the purpose of the publication will have 
been amply fulfilled.



Notes and News
A New Steriliser

A continuous cooker/precooler has been designed 
which incorporates means for conveying cans, jars, 
pouches, or tubes through a water-sealed pressure 
lock, steam, and precooling water. Sterilization and 
precooling take place in the same chamber. Air over
pressure is applied when needed to balance pressure 
inside the container and avoid seam or closure damage. 
The machine is also equipped with carrier bars that 
exert protective pressure on the sides of pouches during 
sterilizing and precooling. The unit is designed to 
process food materials at temperatures upto 265°F 
and the time is variable.

Food Engineering 39 (7), 73-75 (July ’67)
Flexible Packaging for Pressurised Foods

A semi-automatic, continuous, flexible foil packaging 
system has been developed for processed foods. The 
product (in this case sauerkraut) is drawn from a 
circulating brine tank by vacuum to the filter head. 
A piston plunger forces the slug of kraut into a pre
formed tube of laminate, a metered dose of clear brine 
is added, and the final seal is made. Excess air is 
expelled by mechanical displacement and partial 
vacuum prior to closure. The package is flattened and 
weighed and then lowered into a tank of water at 200°F 
for 20 minutes. It is then spray rinsed and cooled 
rapidly to prevent quality deterioration. It is again 
spray rinsed, drained, and packed in aluminium foil 
bags lined with polyethylene. The incidence of leaks 
caused by poor seals has been reduced to less than 2 
per cent, and a complete series of quality-control 
checks has been established as part of the process.

The final product has the convenience of the flexibag 
and the shelf life of the can; it requires no refrigeration 
or preservative.

Food Engineering 39 (7), 76-79 (July ’67)
Mr M. V. Tracey has been appointed to succeed 

Dr J. R. Vickery as the Chief of C.S.I.R.O., Australia. 
After graduating in biochemistry from the University 
of Cambridge, Mr Tracey spent several years in the 
Biochemistry Department at the Rothamsted Experi
ment Station, Harpenden. He came to Australia in 
1956 to join C.S.I.R.O. Division of Protein Chemistry, 
and in 1958 was appointed to his present position as

Leader of the C.S.I.R.O. Wheat Research Unit. 
Mr Tracey has published two books and over 40 
scientific papers on the biochemistry of structural 
materials in plant and animal cells. He has also been 
joint editor of a seven-volume treatise on ‘Modern 
Methods of Plant Analysis’. His recent research 
interests have been concerned with the effects of water 
on the properties of some biological systems.

C.S.I.R.O. Australia

Short-term Course in Fruit and Vegetable Tech
nology
A Short Term Course in Fruit and Vegetable 

Technology was conducted at the Central Food Tech
nological Research Institute, Mysore from 4 September 
to 27 October 1967. In all 23 students participated 
in the Course. Of these 4 represented Government 
Organizations, 17 were from various food industries 
in the Country and 2 from Ceylon.

This Course dealt with major aspects of fruit and 
vegetable Technology, such as handling, storage and 
transport, processing, marketing, quality control, their 
pre- and post-harvest physiology, and packaging and 
transport, were covered.

Also dealt were important principles of fruit and 
vegetable technology such as canning and bottling, 
fruit juices, concentrates and powders; jams, jellies 
and marmalades; candied, crystallised and glazed 
fruits; pickles, chutneys, sauces and soups, vinegar, 
etc. Utilization of by-products formed an important 
subject of study. Emphasis was placed on manufac
ture and quality control in products, such as vinegar, 
tomato ketchup, fruit sauces, Fruit Products Order, 
etc. Layout and management of fruits and vegetable 
factories, small as well as large, maintenance of 
equipment, costing of products and their marketing 
was discussed.

The practical aspects were highlighted during the 
Course by supplementation with study tours to some 
fruit and vegetable and other allied food industries 
in and around Bangalore and to the ICAR citrus 
experimental orchards at Gonikoppal and Chethalli 
in Mysore State. The classes were handled by 
about 25 expert Scientists from the various Disciplines 
of the Institute.



Association of Food Technologists

Dr R. Rajagopalan, Chairman, Protein Technology- 
Discipline, C.F.T.R.I., Mysore retired from service 
on 11, September, 1967. His contributions to the 
development of the Indian Multipurpose Food have 
been recognized the world over and opened up new 
possibilities of solving the protein problem in the 
developing Nations.

Prior to his joining the C.F.T.R.I. in 1957, Dr Raja
gopalan guided research work in the Biochemistry 
Department of the Indian Institute of Science, Banga
lore for nearly 10 years. His interests covered a wide 
range of problems such as intestinal synthesis of B- 
complex vitamins on ingestion of lactic curds, Maillard 
reaction in protein foods, nutritional effects of heated 
oils and oilseed protein concentrates for human con
sumption. A number of students completed the 
requirements of AIISc, M.Sc. and Ph.D. degrees 
under his supervision on these problems.

Dr Rajagopalan graduated with B.Sc. (Hons.) 
degree from Rangoon and obtained his AIISc diploma 
and Ph.D. (Bombay) by research work at the Indian 
Institute of Science, Bangalore. Except for a period 
of 4 years during 1938-42 when he was at Rangoon 
as a lecturer in Chemistry, Dr Rajagopalan spent the 
best part of 22 years at the Indian Institute of Science 
and had carried out researches on soil science, sewage 
farming and utilization of textile trade wastes.

Dr Rajagopalan rendered valuable service as Hono
rary Secretary of the Society of Biological Chemists’ 
(India) and the Association of Food Technologists 
(India) for many years and greatly contributed to the

cause of these Societies. His endearing human quali
ties of head and heart and liberal outlook made him a 
true friend of one and all. The Association of Food 
Technologists wishes him many more years of happy 
life.
List of new  members accepted:
Life Members

1. Mr M. R. Chandrasekhara, Scientist, C.F.T.R.I., 
Mysore 2.

Members
1. Mr R. N. Ramani, 51, Thambu Chetty Street,

Madras 1.
2. Mr T. Pukrushpan, F. A. O., I.F.T.T.C.,

C.F.T.R.I., Mysore 2.
3. Mr V. B. Dingal, Zenith Tin Works (P) Ltd.,

Opp. Race Course, Clerke Road, Bombay 34.
4. Mrs, Chandra Dissanayake, No. 8, 36th Lane,

Off Bullers Road, Colombo 8, Ceylon.
5. Mrs T. Goonetileke, 50/11, Siripa Road, Thim-

birigasyaya, Colombo 5, Ceylon.
6. Dr B. Krishnaswamy, Nehru Nagar, Gudur,

Nellore District, A.P.
7. Mr Gostha Behari Dey, P.O. Kancharapara, Dist.,

24 Paraganas, W.B.
8. Miss Padmini Pattabhiraman, ‘The Grove’,

Teynampet, Madras 18.
9. Mr C. L. Saha, M/s Malda Fruit Products Com

pany, Station Road, Malda, West Bengal.
10. Mr Kanai Chakraberty, Govt. Milk Plant, Bel-

danga, Murshidabad, West Bengal.
11. Mr S. B. Kadkol, Scientist, C.F.T.R.I., Mysore 2.
12. Mrs Vimla Goenka, Foods, Fats and Fertilisers

Ltd., Tadepalligudem, West Godavari District, 
A.P.

Change of address
1. Dr V. R. Bhale Rao, Deputy Animal Husbandry

Commissioner (Dairying), Indian Council of 
Agricultural Research, New Delhi.

2. Mr P. C. Panda, Reproductive Biology Research
Unit, All India Institute of Medical Sciences, 
Ansari Nagar, New Delhi.

3. Mr S. N. Raghavendra Rao, International Rice
Research Institute Los Banos, Philippines.
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4. Mr Y. B. Mathur, 1517, Kashmiri Gate, Delhi 6.
5. Mr K. N. Khanna, Greenland Foods (P) Ltd.,

Shriram Nagar, Saharanpur (U.P.).
6. Mr V. V. Koteswar Rao, Lecturer, Food Craft

Centre, Govt. Poly-technic Building, Kalamas- 
sery, Alwaye 4, Kerala State.

7. Mr G. S. Sreenivasan, Standards Department,
The Britannia Biscuit Co. Ltd., M.T.H. Road, 
Padi, Madras 58.

1. Dr V. R. Bhale Rao, Head of the Dairy Che
mistry Division, National Dairy Research Institute, 
Karnal has taken over the new Assignment as Deputy 
Animal Husbandry Commissioner (Dairying), Indian 
Council of Agricultural Research, New Delhi.

2. Mr P. C. Panda, Scientist, C.F.T.R.I., Mysore 
has been awarded a fellowship by the Indian Council 
of Medical Research and has joined the Reproductive 
Biology Research Unit at the All India Institute of 
Medical Sciences, New Delhi for undergoing post
graduate training.

3. Sri S. N. Raghavendra Rao, C.F.T.R.I., 
Mysore left for Philippines on a fellowship from 
International Rice Research Institute, Los Banos,

Philippines for higher training in the field of rice 
technology for one year.
Pestonji Poison Award Development of Food

Industry in India
To encourage and stimulate progress and develop

ment of the Indian Economy, the Indian Merchants 
Chamber, during its Diamond Jubilee Year instituted 
a scheme of Awards for recognition of outstanding per
formance and achievements in various fields in 
Scientific, Technological, Research and other similar 
activities. The Management of the Scheme has been 
vested to a Board of Trustees, comprising of leading 
personalities in the sphere of business, industry and 
technology.

Mr M. P. Poison, Managing Director of Poison 
Limited, has announced a contribution of Rs 25,000 
to the Scheme in memory of the Founder of the Com
pany, late Seth Pestonji Poison, the pioneer of the 
organised Dairy Industry in India. The contribution 
will be utilised for conferring the PESTONJI POL- 
SON AWARD for outstanding contribution to the 
Development of the Food Industry in India by way 
of either original research or technological develop
ment or Management and/or Marketing efficiency.
Indian Standards Institution

The Following standards have been published: 
Citric acid (Food grade) DOC: AFDC: 19(589) 
Tartaric acid—Food grade DOC: AFDC:19(590)
Sodium benzoate—Food grade DOC: AFDC :19(591) 
Benzoic acid—Food grade DOC: AFDC: 19(623)
Mineral Mixtures for supple

menting cattle feeds DOC: AFDC:15(632)
Bone Meal as livestock feed DOC: AFDC:15(633)

Copies can be obtained from the Indian Standards 
Institution, New Delhi, Bombay, Calcutta, Kanpur 
and Madras.



Food Science and Technology Abstracts
(A. A.—Author’s Abstract)

1. General
1.24 N ee d , lim ita tio n s  a n d  d eve lo p m en t o f  fo o d  in d u str ies  in  A s ia  

a n d  th e  F a r  E a s t, S. S. D e, In d ia n  F d  P a c ke r , 1967, 21 (2), 44.
1.25 P a ra lle l fo o d  classifica tions in  d evelop ing  a n d  in d u s tr ia l iz e d  

countries, D e r r ic k  B. J e l l i f f e , A m . J .  clin . N u t r . , 1967, 20 
(3), 279.Review. 4 references.

1.26 U se o f  d is in fec ta n ts  in  fo o d  in d u s try , N. G o l d e n b e r g  a n d  C. J. R e l f , J .  a pp l. B a d . ,  1967, 30 (1), 141.Review. 4 references.
1.27 D is in fec ta n ts  in  th e  d a ir y  in d u s try , L. F. L. C l e g g , J .  a p p l. 

B a d . ,  1967, 30 (1), 117.Review. 113 references.
1.28 L e g a l im p lica tio ns  o f  u sing  d is in fec ta n ts  in  re la tio n  to  fo o d ,J. M. Ross, J .  a pp l. B a d . ,  1967, 30 (1), 51.
2. Cereals
2.70 A ssessm en t o f  fa c to r s  in fluenc in g  es tim a tio n  o f  a v a ila b ili ty  

o f  th reo n in e , isoleucine, a n d  v a lin e  in  cereal p ro d u c ts , H. J. H. 
D e m u e l e n a e r e , M. L. C h e n  a n d  A. E. H a r p e r , J .  agric. F d  
C h em ., 1967, 15 (2), 318.
The availability of these amino acids was tested in corn and rice. Measurements of threonine availability were influenced by changes in the composition of the basal diet and in the amounts of protein and calories in the experimental diets. The low availability values for isoleucine in zein and corn by growth method was mainly due to leucine-isoleucine antagonism in the experimental diet. Elimination of the antagonism resulted in higher availability values.

B. S. N.
2.71 A ssessm en t o f  fa c to r s  in fluenc in g  es tim a tio n  o f  ly sin e  a v a i la 

b ili ty  in  cereal p ro d u c ts , H. J. H. D e m u e l e n a e r e , M. L. C h e n  
a n d  A. E. H a r p e r , J .  agric. F d  C h em ., 1967, 15 (2), 310.
In general, the lysine of corn and rice proteins was highly available. Values obtained by the growth method were influenced by changes in the composition of the diet and the method of calculating availability. They were most reproducible and least influenced by other factors when availability was calculated as a function of lysine consumption rather than lysine level in the diet. The faecal analysis method gave somewhat lower values for corn 

products.
b . s . N .

2.72 W ea th er in g  o f  m a tu re  w h e a t b y  ra in  a n d  snow  a n d  th e ir  
in fluence on g ra in  q u a li ty , C. A. W atson, F. H. M cN eal, M. A. 
Berg and G. P. H artman, C erea l S c i .  T o -d a y , 1967, 12 (3), 86. 
Effect of slight weathering was tested on Sidney samples andof severe weathering on Bozeman samples. Weathering adversely affected test weight, flour protein and flour absorption; flour yield, flour ash, farinograph stability, mixing time, loaf volume, and grain and texture were improved by weathering, which however, had little effects on farinograph peak or valorimeter. Bozeman samples which underwent severe weathering showed most improvement in quantity.

2.73 M o d ific a tio n  o f  th e  B u h le r  la b o ra to ry  m il l f o r  m illin g  sem o
lin a , H. C. B la c k  a n d  W. B u s h u k , C erea l S c i .  T o -d a y , 1967, 
12 (4), 164.

2.74 N u tr i t iv e  va lu e  a n d  cooking  q u a lity  o f  G u ja r a t rice va rie ties , M. M. P a t e l  a n d  H. J. R a ja n i , In d ia n  F m g , N . S . ,  1967, 
17 (3), 34.Information on 19 varieties of rice.

2.75 A  su rve y  o f  s torage m etho ds a n d  th e  q u a li ty  o f  g ra in  s to red  
in  Ir is h  fa r m s , P. A. S p il l a n e , Ir is h  J .  agric . R e s ., 1967, 6 (1), 123.
Survey of grain storage conditions on farms in 1964-65 showed that the bulk of the grain was stored at moisture levels well above safe limits and figures as high as 27 per cent were recorded. Most of the samples were contaminated with moulds and mites after a storage period of less than 3 months. Some samples were infested with weevils and beetles. Fungi known to be pathogenic to livestock due to the production of toxins were identified on a number of samples.

A. A.
2.76 S a v in g  s to red  rice fr o m  a tta ck s  o f  in sect p es ts , P. B. M o o k e r - 

je e  a n d  B. N. B ose , In d ia n  F m g , N . S . ,  1967, 17 (3), 32.
General.

2.77 D is tr ib u tio n  o f  p ro te in , ca lc ium  a n d  p h o sp h o ru s  betw een  
th e  h u sk  a n d  endosperm  o f  b a jra  seeds (A m a r a n th u s  p a n ic u la tu s), P. P. K u r ie n , J .  N u t r .  D ie te t ., 1967, 4 (2), 153.
Husk forms about 20 per cent of grain of bajra (A m a r a n th u s

p a n ic u la tu s), which is composed of cellulose and hemicelluloses and probably accounts for lower digestibility co-efficient and nutritive value when fed as main diet. The need for developing a refined flour with very little fibre is stressed for such a purpose.
B. S. N.

2.78 N u tr i t iv e  va lu e  o f  re fined  rag i (E leu sin e  coracana) flo u r . I .  
T h e  e ffe c t o f  fe e d in g  p o o r  d ie ts  based  on w hole , r e fin ed  a n d  com 
p o s ite  ra g i flo u rs  on th e  g ro w th  a n d  a v a ila b ili ty  o f  ca lc ium  in  
albino ra ts , P. P. K u r ie n , J .  N u t r .  D ie te t ., 1967, 4 (2), 96. 
Refining of ragi flour adversely affects growth promoting valuein rats. Addition of wet processed flour fraction from composite flour appears to make up for this loss in part and also accounts for increased calcium supply; calcium content of refined flour is, however, found to be more than that of whole ragi flour.

b . s . n .
2.79 N u tr i t iv e  v a lu e  o f  re fined  ra g i (E leu sin e  coracana) f lo u r . I I .  

E ffe c t  o f  rep lacing  cereal in  a  p o o r  d ie t w ith  w ho le  or re fined  rag i 
f lo u r  on th e  n u tr it io n a l s ta tu s  a n d  m etabolism  o f  n itrog en , ca lc ium  
a n d  phosp h orus  in  ch ildren  (boys), P. P. K u r ie n  a n d  T. R. 
D o r a is w a m y , J -  N u t r .  D ie te t ., 1967, 4 (2), 102.
Children subsisting on a poor diet supplemented with eitherwhole or refined ragi flour were found to have almost the same nutritional status at the end of 5| months feeding period with regard to height, weight, RBC, haemoglobin content of blood and retention of N, Ca and P. A significant increase in apparent 185

J. V. s.
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digestibility of proteins of refined ragi flour diets as compared to whole ragi flour diet was, however, observed.

B. S. N.
2.80 M ill in g  q u a li ty  o f  B e lle  P a tn a  R ic e  in  exp erim en ta l s to ra ge:  

A  s tu d y  o f  th e  effects o f  f i e ld  fu n g i  on  subsequen t in va s io n s  b y  
storage fu n g i , H. W. S c h r o e d e r , J .  S to r e d  P ro d . R e s ., 1967,
3 (1), 29.
Storage of rough rice under constant conditions of 75° R.H. and 30°C yielded no evidence to indicate that preharvest infections by H elm in th o sp o riu m  o ry za e  or other field fungi predisposed the rice to post-harvest invasions by storage fungi or to more rapid deterioration in milling quality. The xerophytic fungus, A s p e r 

g illu s  restric tu s became the dominant species in the rice within 71 days and remained dominant throughout 385 days of the experiment.
A. A.

2.81 E ffe c t o f  o xyg en  co n cen tra tio n  on  d e te r io ra tiv e  m echanism s  
o f  r ice  d urin g  storage, T e t s u y a  I w a s a k i  a n d  T a t s u o  T a n i , 
C erea l C hem ., 1967, 44 (3), 233.
Interseed air of rice in storage is made up of various concentrations of oxygen and carbon dioxide, whether rice is stored in sacks or in bulk. Rice stored in low oxygen showed decrease in acidity of water extract with a high increase of reducing sugars during storage. Amylase activity remained, however, unaffected. Production of small amounts of alcohol was also observed due to anaerobic respiration in rice. Losses in weight noticed during storage of rice may be partially due to evaporation of alcohol.

B. S. N.
2.82 S tu d ie s  on id li— an  In d ia n  fe r m e n te d  b la ck  g ra m -r ice  fo o d ,  

K .  H. S t e i n k r a u s , A. G. V a n  V e e n , a n d  D. B. T h i e b e a u , 
F d  T echno l. C h a m p a ig n , 1967, 21 (6), 916.
I d l i  with satisfactory acid flavour and texture was produced using any proportion of rice to blackgram from 1:3 to 3:1 (by weight). The dhal and rice can be presoaked before grinding and mixing or ground and mixed directly at the start of fermentation. Dehulled Clark soyabeans, soja max and P haseo lus vu lg a ris  cotyledons were substituted for black gram to make id l i like products. An initial presoak of dhal or rice resulted in complete rehydration in about 2 hr at 25 °C.

A. A.
2.83 N e w  X - M  rice b ran , L a w r e n c e  L y n n , R. M. A n d e r s o n  

a n d  D. L. C a r p e n t e r , C erea l S c i .  T o d a y , 1967, 12 (6), 221.
In this process, the brown rice free from paddy is treated with rice oil to soften the bran layers. After the conditioning period the rice is introduced into a rice oil hexane miscella where the bran is gently removed by the rubbing action of the rotor and the working action of the miscella. Extraction of the oil and rice kernel is virtually instantaneous. Subsequently the bran layers as well as the rice germ are separated from the rice stream, and the miscella rinsed with dilute and desolventised in super heated hexane vapor. The resulting product is a dry, light-tan-coloured, free-flowing powder with a clean, sweet, rather pleasing flavour. It has several possibilities like use in dry-mix products, snacks and thickeners. It is an important protein source for humans.

j .  v .  s .
2.84 P ro te in  com position  a n d  b rea d  m a k in g  p o te n tia litie s  o f  w h e a t  

f lo u r , Y e s h a j a h u  P o m e r a n z ,  C erea l S c i .  T o d a y , 1967, 11 (5), 
192.
The importance of extracting media and sulfhydryl-blocking and hydrogen bond disrupting agents in the isolation and fractionation of cereal proteins was studied. Hydrogen bonds were found to affect solubility and aggregation of wheat proteins and

the unique viscoelastic properties of wheat flour doughs and to a certain extent, to govern oxidant requirements of flours.
J. V . 's .

2.85 P ro te in  so lu b ility  a n d  b ak in g  q u a li ty , Edward E. A. M aes, 
C erea l S c i .  T o -d a y , 1966, 11 (5), 200.
A fractionation technique by which the solubility of flour proteins in a series of solvents held sequentially by percolation, can be correlated with baking quality. The natural or baking quality of flours can be determined rapidly on a 10 g. sample of flour by determining the proteins soluble in 40 per cent isopropyl alcohol (V/V) after extraction of those proteins soluble in water.

j. v. s.
2.86 T h e  a d d itio n  o f  iro n  to  flo u r . I .  T h e  so lu b ility  a n d  som e 

re la te d  p ro perties  o f  iron  p ow d ers  in c lud in g  red uced  iron , J. J. C. 
H inton , J. E. Carter and T. M oran, J .  F d  T ech n o l., 1967, 2 (2), 129.
The percentage solubility of different commercial samples of reduced iron added to flour for enrichment were tested by (1) 0.1 N HC1, 30 min. at 23C (2) 0.1 N HC1, pepsin, 0.4 per cent, 2 hr at 37°C and (3) I n  V iv o  in the rat. It is concluded that the form of iron suitable for enrichment should be one combining the maximum solubility or ease of solution consistent with minimum tendency to become oxidized during storage. The temperature to which the iron oxide is subjected either before or during the reduction process is probably the critical factor.

K. a . r .

2.87 T h e  a d d itio n  o f  iron  to  flo u r . I I .  T h e  a bsorp tion  o f  reduced  
iron  a n d  som e o ther fo r m s  o f  iro n  b y  th e  g ro w in g  r a t , J. J. C. 
H inton and T. M oran, J .  F d  T echn o l., 1967, 2 (2), 135. 
Reduced iron, electrolytic iron powder and also other forms ofiron, used for enrichment have been fed to rats. The results showed that in general the different forms of iron when baked into bread were all well absorbed. About 28 per cent of the iron was absorbed constantly from the non-enriched bread. Haemoglobin content at 11 days showed no significant difference between ferric ammonium citrate and ferrous sulphate. Between citrate and reduced iron the results were significant at 5 per cent level, whilst that between ferrous sulphate and reduced iron it was less significant.

K. A. R.
3. Pulses
3.14 O n  p la n t  lip ids. I .  B e a n  lip ids , L. Forman and J. P okorvny, 

N a h r u n g , 1967, 10 (3), 267.
The bean lipids, like in other pulses, contain high linolenic acid. The marked unsaturation of these lipids is likely to cause certain instability which should be considered in storing and processing them.

A. A.
3.15 C h em ica l com position  o f  som e w ild  In d ia n  legum inous seeds, 

Radha Pant and Pushplata Bishnoi, C u rr . S c i . , 1967, 36 (14), 376.
Chemical composition data of the seeds of B a u h in ia  p u rp u re a ,  

C assia  g la u c a , D e lo n ix  reg ia , P o n g a m ia  g la b ra , P ro so p is  ju li f lo r a  and S esb a n ia  g ra n d iflo ra  are presented.
B . s .  N .

3.16 N u tr i t iv e  v a lu e  o f  legum e seed  p ro te in s , Robert J. E vans 
and Selma L. Bandemer, J .  agric . F d  C h e m ., 1967, 15 (3), 439. 
Peas, cowpeas, beans, soybeans, lupines and vetches weredeficient in S-containing amino acids; most of them contained



a b s t r a c t s

thermolabile growth inhibitors. Rats fed heated legume seeds supplemented with methionine grew normally in most cases. Blanco beans and L .  h a r tw e ig h ii appeared to contain toxic materials not destroyed by heat.
b . s. N.

3.17 S tu d ie s  on th e  n u tr i t iv e  va lu es  o f  cow  p e a  (V ig n a  ca tian g )  
a n d  tu r  d h a l (C a ja n u s  cajari), E. Sivaraman and Maggie 
Menachery, In d ia n  V e t . J . ,  1967, 44 (2), 107.
Cow pea flour at 18 per cent protein level, on feeding for 28 days, promoted significantly higher growth response in rats than tur (C a ja n u s ca ja n ) dhal supplied through an isoproteinic diet. The growth rate with cow pea flour is same as that observed with a control diet containing 18 per cent casein as the sole source of nitrogen. No significant difference is noticed between the diets in their ability to support the formation of red cell, haemoglobin and plasma protein in the normal growth rates. However, for promoting haemoglobin formation, the two pulse proteins are less efficient than the control diet containing casein.

K. A. R.
4. Fruits, Vegetables and Tubers
4.93 C o lla b o ra tive  s tu d y  o f  ca p illa ry  v iscom eter  m e th o d  f o r  

consistency o f  f r u i t  n ec tars a n d  f r u i t  ju ic e  p ro d u c ts , Frank C. 
Lamb, J .  A s s . o ff. a n a l. C h e m ., 1967, 50 (2), 288. 
Collaborative results from 12 analysts from 9 laboratories,using capillary viscometer on samples of apricot, peach and papaya nectars and on pineapple—grape fruit and pineapple—pear fruit juice drinks. The methods are recommended for adoption as official, first action.

J. v. s.

4.94 In ve s tig a tio n s  on g a s -liq u id  ch ro m a to g ra p h y  o f  f r u i t  acids, 
Earl H autala, J .  A s s . o ff. a n a l. C h em ., 1967, 50 (2), 287.
Seven fruit acid standards (oxalate, fumarate, benzoate, succinate, malate, tartarate and citrate) were esterified with diazomethane and the esters were gas chromatographed at various column temperatures. All the esters except benzoate could be seen as separate peaks, but were not suitable for quantitation.

A. A.
4.95 S tu d ie s  on e th y le n e  p ro d u c tio n  b y  a  subce llu lar fr a c tio n  fr o m  

r ipen ing  tom atoes. I .  E ffe c ts  o f  severa l substra tes, co -fac to rs  a n d  
ca tions, M ichael Meheriuk and Mary Spencer, P h y to ch em ., 1967, 6 (4), 535.

4.96 S tu d ie s  on  e th y le n e  p ro d u c tio n  b y  a  subce llu lar fr a c tio n  
f r o m  r ip en in g  tom atoes. I I .  E ffe c ts  o f  severa l in h ib ito rs , M ichael 
Meheriuk and Mary Spencer, P h y to ch em ., 1967, 6 (4), 545.

4.97 S tu d ie s  on  e th y len e  p ro d u c tio n  b y  a  subce llu lar fr a c tio n  f r o m  
r ipen ing  tom atoes. I I I .  E ffe c ts  o f  a d d itio n  o f  3 -a la n in e  a n d  co
fa c to r s  f o r  d eca rb o xy la tio n , M ichael Meheriuk and Mary 
Spencer, P h y to ch em ., 1967, 6 (4), 551.

4.98 R o le  o f  d isso lved  m eta ls  in  re tr iv in g  o ld  a p p le  ju ic e  b y  fe r m e n t
a tio n , B. Revis, S. M. Jafar and W. B. Date, R es . I n d . , 1967, 
2 (1), 8 .
Good cidar was obtained from old stocks of canned apple juices. Iron and tin together upto 150 p.p.m. each slightly accelerate fermentation; tin aided clarification. EDTA removed the metallic taste and cloudiness.

b . s. N.
4.99 T h e  e ffe c t o f  conditions o f  s torage on  th e  resp ira tio n  o f  app les.

I .  T h e  e ffe c t o f  te m p era tu re  a n d  co n cen tra tio n s  o f  carbon d io x id e  
a n d  o xygen  on  th e  p ro d u c tio n  o f  carbon  d io x id e  a n d  u p ta k e  o f  
o xygen , J. C. Fidler and C. J. North, J .  h o r t. S c i . , 1967, 42 (2), 189.

The mean rate of respiration of apples in air varied directly with temperature. In some types of apples, the rates of COs output and oxygen uptake, at temperatures below 35°F increased with time and with onset of low temperature injury; the rates fell again when injury became severe. The course of respiration activity of different apple varieties stored under controlled atmosphere did not differ. Increasing COa concentration or decreasing Oa concentration in the storage atmosphere reduced the respiration rate.
K. A. R.

4.100 T h e  re la tion sh ip  o f  w ou n d ing  a n d  in o cu la tio n  o f  G r a n d  
A le x a n d e r  app les to  th e  d eve lo p m en t o f  s torage d eca y  ca used  b y  
A lte r n a r ia  tenu is Ruth Ben A rie, Is r a e l J .  agric . R e s ., 1966, 
16 (4), 179.
A lte r n a r ia  tenu is was found to penetrate wounded fruit both before and after harvest. Fruit inoculated in the orchard up to 7 weeks before harvest, does not rot while on the tree, but after harvest, the fungus continues to develop and cause storage decay within two months at 0°C.

4.101 E ffe c t  o f  d e la ye d  s torage a n d  th e  s tage o f  m a tu r i ty  a t  h a rv e s t  
on th e  keep ing  q u a li ty  o f  p ea ch es  in  Is ra e l, Sylvia G uelfat- 
Reich and Ruth Ben Arie, Is r a e l J .  agric . R e s ., 1966, 16 (4), 163.
E lb er ta  and R e d  H a v e n  peaches stored at 0°C immediately after harvest, suffered after a fortnight from ‘mealy breakdown’ and loss of flavour and juiciness. Storage at room temperature (26°C) for 48-72 hours before storage at 0°C improved the keeping quality of fruit picked at all stages of maturity and lengthened the storage by 10-15 days. Fruit picked at the hard ripe stage of maturity responded better to delayed storage treatment than did fruit at more advanced stages of maturity, which showed higher percentages of breakdown.

A. A.
4.102 S tu d y  o f  b lanching  co n d itio n s  on  som e ch a ra cter istic s  o f  

ca n n ed  B h in d i (H ib iscu s  esculentus) S. M. Jafar, B. Revis and W. B. Date, In d ia n  F d  P a c k e r , 1967, 21 (1), 5.
Firmness of canned B h in d i was better under LTST (135°F for 15 min.) blanching. It can further be improved by using calcium salts 0.5 per cent solution for 30 min. and addition of citric acid. Addition of ascorbic acid to brine does not prevent red discolouration of the seeds and seed bearing stalk of the vegetable. L u c k n o w  

R e s m i is a good canning variety.
K. A. R.

4.103 P re p a ra tio n  o f  p re -co o ked  d eh yd ra te d  p o w d er  f r o m  p u m p k in  
(C u cu rb ita  m a x im a ) Rajini A. Padival and M. Srinivasan J .  
F d  S c i .  T ech n o l., 1967, 3 (4), 164.

4.104 L eu co a n th o cy a n in  in  cabbage a n d  p in k  d isco loura tion , S. Ranganna and V. S. G ovindarajan, J .  F d  S c i .  T ech n o l., 3 (4), 1966.
4.105 T h e  in fluence o f  th e  tem p era tu re  a n d  o xyg en  co n ten t o f  th e  

w a te r  on  th e  loss o f  v i ta m in  C  d u r in g  cooking , K. Szoke, N a h r u n g ,  1967, 10 (3), 239.
The vegetables were added to cold, boiling and de-aerated (by boiling for 5 min.) water respectively. Within the same period of cooking (calculated from the beginning of the boil) the losses of vitamin C showed no marked differences.

A. A.
4.106 I r r a d ia tio n  o f  p o ta to e s  in  P a k is ta n , W. A. Farooqi, M. 

M ohyuddin, M. A. H amid, F d  I r r a d ., 1967, 7 (3), 41.
Potatoes 15 days after harvest, were irradiated in bulk in polythene packages with doses of 2, 4, 6, 8 or 10 Krad and were
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stored in a wooden rack at 83°F and 69 per cent R.H. With the increase of radiation dose, loss of water content and the incidence of storage rot was greatly reduced. The radiation dose of 2 Krad showed a stimulation effect on sprouting.

K. A. R.
4.107 M eta b o lic  a c tiv i ty  o f  s ta rch  g ra nu les  f r o m  the tap ioca  (M . u tiliss im a) p la n t . I V .  F u r th e r  s tud ies  on  th e  e n z y m e  m ake  

u p  o f  s ta rch  g ranu les, P. N. V is w a n a t h a n , In d ia n  J .  B io ch em ., 1967, 4 (1), 6.
Starch synthesising activity of the starch granules of tapioca with ADPG as the substrate was not significantly different from that with UDPG. About 55 per cent of total nucleoside diphosphate kinase activity present in the whole tuber homogenate was also present in the granules. ADPG—pyrophosphatase and ADPG (UDPG) phosphorylase activities were absent. Soluble starch synthesis was apparently absent in the tuber.

A. A.
4.108 S tu d ie s  on th e  q u a li ty  o f  p e c tin  in  f r u i t s  a itd  vegetables, 

w ith  specia l reference to  changes in  th e  p ro p ertie s  o f  p ec tic  sub 
stances in  fr e s h  a n d  re fr ig era ted  fr u i t s , H ir o s h i M iu r a , S h ik o  
H a g in u m a , T a k a s h i M iz u t a  a n d  K a z u k o  T a k a n o , R ep . 
F d  R es . I n s t . ,  J a p a n , N o . 22 , 1967, 103.
Materials studied, were apple, Japanese persimmon, and sweet cherry during maturation, and beet root, Japanese radish root, and tomato in full maturity, and refrigerated fruits of straw berry, sweet cherry, Japanese persimmon and apple.

A. A.
4.109 R o le  o f  sk in  coa ting  on th e  tra n sp o rta tio n  o f  perishables. 

I V .  S tu d ie s  on th e  tra n sp o rta tio n  o f  m angoes, G. D. S h a r m a  
a n d  N. S. K a p u r , In d ia n  F d  P a cker , 1967, 21 (2), 34.
Six varieties of mangoes D useh ri, local juicy (Gwalior), L a n g d a ,  local juicy (Indore), P a r r y  and local juicy (Bhopal)) were treated 3 per cent wax emulsion. The physiological loss in weight of treated fruits during storage even after transportation was significantly less. Wax coating helps in retaining the better appearance of the fruits and prolongs its storage life by 25 per cent at room temperature.

K. A. R.
4.110 C hanges in  th e  p e c tin  co n ten t o f  b an an a  d urin g  storage, G. C. B h a t t a c h a r y a , K. C. B h a t t a c h a r y a  a n d  J. J. G h o s h , 

S c i . C u l t., 1967, 33 (6), 280.
In bananas (M a r ta m a n , C h a m p a  and K a n th a l i) stored at 30°C and 85 per cent R.H., the water soluble pectin and protopectin decreased with progress in storage.

B. s . N.
4.111 G ra p e  ju ic e  floras w ith  th is  p la n ts ’ co n tro l system , F d  T echn o l. 

C h a m p a ig n , 1967, 21 (4).
A process where grape juice is extracted, the flavour is separated and the rest concentrated in an accurate evaporation system. Subsequently this whole batch is remixed to get a juice retaining the flavour properties of the fruit.

J. V. s.
4.112 S tu d ie s  on v a r ie ta l s u ita b il ity  o f  g u a v a  f r u i t  b y  canning , S. S. T e a o t ia  a n d  R. K. A w a s t h i , In d ia n  F d  P a c k e r , 1967, 

21 (2), 28.
Of the thirteen white fleshed and five red fleshed guava varieties studied after canning and storage at room temperature, S a fe d a  

A lla h a b a d  was judged best in respect of texture, colour, taste and flavour. S m o o th  G reen , L u c k n o w -49, C h i t t id a r  and FLabshi are also suitable for canning. Other varieties tested were not suitable for canning.
K. A. R.

4.113 E ffe c t  o f  te m p era tu re  on storage s ta b il ity  o f  a p p le  essence  
o b ta ined  f r o m  d iffe ren t va r ie tie s , D. G . G u a d a g n i , S. O k a n o  a n d  
J e a n  H a r r is , F d  T echno l. C h a m p a ig n , 1967, 21 (4), 665. 
Aroma intensity and quality of apple essences were maintainedbest at—30°F. D elic iou s apple essences lost their aroma faster at 25° than at 30°F. Large losses in aroma intensity were correlated with decreases in peak areas in gas chromatograms of apple essences. Unknown factors, other than temperature alone appear to be involved in maintaining aroma intensity and quality.

A. A.
4.114 S tu d ie s  on m a rk e t diseases o f  f r u i t s  a n d  vegetab les, C. V. 

R a t n a m  a n d  K. G. N e m a , A n d h r a  agric . J . ,  1967, 14 (2), 60. 
Percentage decay and loss of fruits and vegetables in Jabalpurmarket vary from 13.96 to 26.62 depending on the month. The fruits investigated include, apple, banana, orange, mango, pears and tomato. A lte r n a r ia  tenu is on grapes, C u r v u la r ia  g en icu la ta , 

G lio c la d iu m  Sp. H elm in th o sp o riu m  Sp. M o n ilia  Sp. R h iz o p u s  
a rrh izu s  on tomato and F u s a r iu m  Sp. on papaya causing decay in storage and market were found to be new records.

K. A. R.
4.115 M e th io n in e  u ti l iz a t io n  in  r ipen ing  m angoes, A. K. M a t t o o  

a n d  V. V. M o d i , In d ia n  J .  exp . B io l., 1967, 5 (2), 126. 
Comparative utilization of methionine was studied in unripe,partly ripe, ripe and over ripe mango slices incubated at 40°C in a solution containing methionine (3 mM) and acetate buffer (0.1M; pH 4.5) for 20 min. Methionine uptake was maximum (21 ±  1 per cent) in partly ripe mango slices. Methionine utilization was enhanced in presence of Cu+ and ascorbic acid.

A. A.
4.116 F ree  am ino  acids a n d  sugars in  S a th g u d i (C itru s  sinensis) 

h e a lth y  a n d  v iru s  a ffe c ted  trees, S. N. R a o , B. V. R a m a  R ao  
a n d  M. R am a  R a o , A n d h r a  agric. J . ,  1967, 14 (3), 52.
Eight amino acids (histidine, serine, glycine, threonine, proline, /J-alar.ine, glutamic acid, asparagine) in the healthy and 7 amino acids (all the above except asparagine) in the declining, were observed. Proline was comparatively less in the declining fruit. Proline and asparagine were found to have been more affected due to the virus infection. Eight sugars (galactose, fructose, arabinose, glucose, ribose, rhamnose, sucrose and an unidentified sugar) were found both in the healthy and declining fruit samples.

K. a . R.
4.117 S o m e  physio lo g ica l effects o f  va r io u s  sk in  coa tings on orange  

f r u i t ,  S. B e n -Y e h o s h u a , Is ra e l J .  agric . R es ., 1967, 17 (1), 17. 
Effect of skin coating of oranges by Tag (a polyethylene waxemulsion) and by several commercial waxes (Zivdar, Britex, Flavorseal) was found to depend on the type of coating and thickness. All the coatings improved appearance and reduced drying and shrinkage. Tag extended storage life by 100 per cent and the other coatings by 50 per cent. Dipping fruit in 13 per cent Tag emulsion gave good result. Tag coating reduced markedly the rate of weight and volume loss and the respiratory activity of oranges. All coatings lowered the internal 0 2 and raised the internal C02 concentrations. The extension of storage life seemed to be related to the effect of the coatings in preventing the peel from drying rather than to its effect on the internal atmosphere.

A. A.4.118 C on sisten cy  o f  to m a to  p ro d u c ts . I .  E ffe c ts  o f  to m a to  e n z y m e  
in h ib itio n  b y  a d d itiv e s , J. R. W a g n e r  a n d  J. C. M ie r s , F d  
T echno l. C h a m p a ig n , 1967, 21 (6), 920.
Strong acids added to tomato tissue samples before processing were best for inhibiting loss of consistency in tomato juices.



ABSTRACTS
When acidification below pH 2 was combined with heat treatment there were large increases in juice consistency. Acidification below pH 1.3 was necessary to prevent loss of consistency in unheated juices.

J. V. s.
4.119 E ffe c t o f  p H  d urin g  ex tra c tio n  on to m a to  ju ic e  consistency,J. C. M ie r s , J. R. W a g n e r  a n d  D. W. S a n s h u k , F d  TechnoJ.

C h a m p a ig n , 1967, 21 (6), 293.
Tomatoes were extracted at pH levels ranging from 1 to 9 and then heated to 90°C. Extraction at low pH levels and then heating, yield juices with much higher consistencies than juices prepared at natural pH. Their consistencies change little when the pH levels are restored to normal by adding NaOH. Extraction at higher pH levels and then heating, also yield juices having higher consistencies. But in this case tomato gels are formed, when pH is decreased by adding HC1. To achieve these effects, immediate contact between the tomato tissue as it is macerated and the acid or base, is essential to assure pH control during breaking and heating.

A. A.

4.120 E v a lu a tio n  o f  b rea k  s tren g th  o f  p in ea p p le  slices, R. P.
B o w d e n , F d  T echn o l. A u s t . , 1967, 19 (8), 358.
An apparatus has been developed for measuring the break strength. Centrifugal force is applied to a peeled and cored slice by rotating it on a roughened metallic disc, fitted centrally with a vertical rod equal in diameter to the removed cone. The speed at which the slice breaks is recorded as the break strength of the slice. The break strength, which represents the index of fragility is of economic importance to the consumer.

K. A. R.
4.121 T ra n slu cen cy  as a n  in d ex  o f  ripeness in  p in ea pp les, R. P.

B ow den , F d  T echn o l. A u s t . , 1967, 19 (9), 424.
Fruits were sorted into three translucency ranges—low, medium and high using translucency meter and were served to a panel of tasters. In fresh fruit, medium translucency was preferred, those of low translucency being too sour and lacking pineapple flavour, and those of high translucency being too flat and having over ripe off-flavours. This was supported by chemical analysis, which showed that translucency was correlated with pH, Brix/ acid ratio and ester concentration. Thus translucency, besides serving as an index of ripeness, was also correlated with break strength, porosity and internal colour thereby serving as a partial index for canning suitability.In the canned product, sourness was not evident in low translucency fruit and there was no significant difference between the mean edible quality scores recorded by the panel for the low and medium translucency fruit. High translucency canned fruit being too flat and having over-ripe off flavours was significantly lower in edible quality.

K. A. R.
4.122 P o ta to  processing  f o r  d e h yd ra tio n , J u d it h  A. K in t n e r

a n d  E l is a b e t h  T w e e d y , F d  T echn o l. C h a m p a ig n , 1967, 21(6), 865.Review. 56 references.
5. Oilseeds and Nuts '■
5.28 A  sim ple m e th o d  f o r  m a k in g  f u l l  f a t  soy  f lo u r , W. J. A l b r e c h t ,G. C. M u sta k a s , J. E. M c G h e e  a n d  E. L. G r i f f in  J r ., C erea l

S c i .  T o d a y , 1967, 12 (3), 81.
A simple procedure (whole soybeans -> water soaking -»■  immersion cooking in boiling water -> air drying -> hand cracking -> dehusking hand grinding ->■  full fat soya flour) that gives soy

flours of good quality is described. The equipment used is 
inexpensive and manually operated. The heat requirement is only that needed for boiling water.

J .  v .  s .

5.29 E n z y m a tic  m od ifica tion  o f  th e  e x tr a c ta b ility  o f  p ro te in  fr o m  
coconuts (Cocos n uc ife ra ), A r t h a n a r ic h e t t y  C h a n d r a se k h a r a n  
a n d  K e n d a l l  W. K in g , jf . agric. F d  C h em ., 1967, 15 (2), 305. 
A toxin-free coconut protein extract possessing normal nutritivevalue may be obtained by treating coconut flour with enzyme extracts obtained from P esta lo tio psis  w es te rd ijk ii in tray cultures; incubating for 10-11 days at 31-2°C, extracting with water, precipitating with (NH4)2 S04 and dialysing by gel filtration. Optimum conditions for this process are temperature, 40°C for 3 hr at pH, 5.6-6.0 using about 50 mg./g. of enzyme of coconut residue.

b . s . n .
5.30 S tu d ie s  on  th e  b iosynthesis  o f  a m y g d a lin  th e  cyanogenic  

g lycosid e  o f  b itte r  a lm onds (P ru n u s  a m yg d a lu s  S to k e s), Y a s h p a l  
A b r o l , In d ia n  jf . B io ch em ., 1967, 4  (1), 124.
Phenylalanine serves as an effective precursor of amygdalin[D(-)-mandelonitrile- f i  -D-gentiobioside]. Conversion takes place by carbon of phenylalanine contributing towards the carbon atom of nitrite moiety while /J-carbon is incorporated into the aglycone.

A. A.
5.31 E va lu a tio n  o f  g ro u n d n u t (A ra c h is  hyp og ea ) va r ie tie s  fo r  

p ro te in  q u a lity , P. S. C h e e m a  a n d  G. S. R a n o t h r a , J .  N u t r .  
D ie te t ., 1967, 4 (2), 93.
The agro-climatic conditions did not influence to any significant extent the protein content of 30 varieties examined. Methionine content ranged in them from 0.62-0.95 g/16 g. N.

B. S. N.
5.32 Im p o r ta n c e  o f  ce llu lar co n stitu en ts  to  co tton  seed  m ea l p ro te in  

q u a li ty , W il d a  H. M a r t in e z , L e a h  C. B e r a d i, V e r n o h  L. 
F r a m p t o n , H a r o ld  L. W il c k e , D a r g l e  E. G r e e n e  a n d  
R o b e r t  T e ic h m a n , jf . agric. F d  C h e m ., 1967, 15 (3), 427.
To determine the relative importance of cellular constituents to the nutritive value of cotton seed meals, three meals differing in chemical content were prepared from glandless cotton seed by extracting: free lipids, phospholipids from portions of lipid free material, and both phospholipids and carbohydrates. Treatments consisted of autoclaving each meal in the presence and absence of pure gossypol contained in a fraction of isolated cotton seed pigment glands. In a 4-week feeding test with weanling rats, the unautoclaved meals were equal in nutritive value to the soybean meal control. Autoclaving reduced the protein efficiency ratio (PER) of all meals, but less in the meals from which the phospholipids and carbohydrates were removed. The binding of gossypol and its effects on protein quality were dependent on both its physical state and other constituents of the meal. Within a series, PER was significantly correlated with E-free lysine content. However, the processing history of the cotton seed meal must be considered in any comparison of E-free lysine values as criteria of protein quality.

A. A.
5.33 P olysacch arid e  com ponents o f  soyabeans, G. O. A s p in a l l , R. B e g b ie  a n d  J. E. M ck a y , C erea l S c i. T o -d a y , 1967,12 (6), 223. 

Summary of the work done at Edinburgh on the extractionand characterisation of polysaccharides in soyabeans.
5.34 P ro d u c ts  f r o m  soybean s-la bo ra to ry  p re p a ra tio n  o f  to fu , H. L, W a n g , F d  T echn o l. C h a m p a ig n , 1967, 21 (5), 799.
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The laboratory procedure involves, preparation of soy milk 

from beans, coagulation of soybean protein to form a suitable curd 
and tansfer to a perforated box where tofu cake is hand pressed 
to remove whey.

J. v. s.

5.35 Nutritive value of coconut protein concentrates obtained by 
viet processing, G. Rama Rao, G. Ramanathan, K. Indira,
U. S. Bhima Rao, M. R. Chandrasekhara, K. J. Carpenter 
a n d  D. S. Bhatia, Indian J. exp. Biol., 1967, 5 (3), 114.
In vitro digestibility and protein efficiency ratio (PER) of skim 

milk concentrates from fresh and autoclaved coconuts as well as 
the acid and heat coagulates and whey solids have been determined. 
The supplementary effects of whey solids and minerals on the 
poor PER of coconuts have also been investigated. PER of 
skim milk concentrates from autoclaved coconuts was negative 
while that from fresh coconuts was fairly high (1.4-1.9); acid and 
heat coagulates had also higher PER (1.9-2.4). The in vitro 
digestibility of both acid and heat coagulates was higher than that 
of concentrates from fresh coconuts. The results suggest that the 
protein in skim milk suffers some damage during autoclaving and 
concentration.

a . a .

6. Oils, Fats and Waxes
6.29 Salad oil manufacture and control, T. J. W e i s s ,  J. Am. Oil 

Chem. Soc., 1967, 33 (4), 146A.
A recent approach is to winterise the oil from solvent which 

improves salad oil yield. The quality control is by cold test, a 
measure of time required for the oil to cloud in an ice bath. Crystal 
inhibitors such as oxystearin or polyglycerol esters are used to 
lengthen the cold test. j. v. s.
6.30 High oleic safflower oil: stability and chemical modification, 

G. F u l l e r ,  M. J. D iamond and T. H. Applw hite, J. Am. Oil 
Chem. Soc., 1967, 44 (4), 264.
High oleic acid safflower oil has been shown to have high tem

perature oxidative stability comparable with that of hydrogenated 
vegetable oils. This stability added to the ease of handling at low 
temperatures, should make the oil attractive as a commercial cooking 
oil. Epoxidation of new safflower oil led to a product similar 
to epoxidised olive oil but lighter in colour.
6.31 Measurement of some rheological properties of plastic fats 

with an extrusion modification of the Shlar press, Ilija Vasir and 
J ohn M. deMan, J. Am. Oil Chem. Soc., 1967, 44 (4), 225. 
An extrusion attachment for the Lee-Kramer shear press is

described. With this instrument some rheological properties of 
lard, margarine and shortening were measured. J. v. s.
6.32 An improved 2— thiobarbituric acid (TBA) procedure for the 

measurement of autoxidation in fish oils, T. C. Yu a n d  R. O. 
S innhuber, y. Am. Oil Chem. Soc., 1967, 4 4  (4), 256.
Air oxidation of lipid during TBA reaction produces misleading 

results, but can be controlled by adding antioxidants. The com
parative peroxide and TBA values in autoxidised menhaden 
oil is given.

J. V. S.
6.33 Study on the changes of lard added with antioxidants during 

heating, B. A. J. Sedlacek, Nahrung, 1967, 10 (2), 155. 
Antioxidants (propyl gállate, BHA, NDGA and dodecyl gallate)

added during heating upto 35 hours at 175±5°C underwent rapid 
breakdown. Only aldehydes in lard was lower as compared to 
lard without antioxidants. The other products are not influenced 
by the antionidants.

6.34 F o rm a tio n  o f  non v o la tile  decom position  p ro d u c ts  in  h ea ted  
f a t s  a n d  oils, E d w a r d  G. P e r k i n s , F d  T echn o l. C h a m p a ig n , 
1967, 21 (4), 611.
In deep fat frying of cotton seed oil, the polymeric material increased with progress in heating time. Alternate cycles of heating and cooling increased the deterioration of the oil. From thermally oxidised com oil, 20 compounds (mol. wt., 390 to 970) were isolated; one of them appears to be a phthalic ester. The presence of phthalic ester was also demonstrated in the oxidised synthetic triglycerides.

J. v . s.

6.35 C o m p o u n d s in  co tto n  seed o il th a t  cause p in k  d isco lou ra tio n  
in  s to red  eggs, Robert J ohn Evans, Selma L. Bandemer and J. A. D avidson, P o u lt. S c i . , 1967, 46 (2), 345.
A fraction of the cotton seed oil soluble in acetone and petroleum ether at 60°C gave a strong Halophen reaction, contained 3-4 per cent of sterculic acid and when fed to laying hens, the eggs obtained developed very pink whites and enlarged thick brown yolks during storage and contained increased levels of stearic acid. Separation of the fraction indicated that it contains either a fatty acid without a cyclopropenoid ring that causes ‘pink white’ discolouration and does not readily form a urea inclusion compound, or a fatty acid with a cyclopropene ring which is isomerized or substituted during the fraction procedure to the active agents for ‘pink white’ discolouration; these active agents are produced by the hen from the cyclopropene fatty acids during the metabolic process. Heat (100 to 250°C for 1 to 4 hr) destroyed the Halophen activity and pink white activity of cmde cotton seed oil, refined cotton seed oil and a mixture of corn oil and 

S te r c u lia  fo e tid a .
K. A. R.

7. Starch, Sugar and Confectionery
7.10 D ete rm in a tio n  o f  p ec tic  substances in  th e  presence o f  d ex tr in s , M. A. J o s l y n  a n d  T u n g - S c h a n - C h e n , J .  agric . F d  C h e m .,  

1967, 15 (3), 398.
Combination of calcium precipitation technique with calcium and colorimetric carbazole determination of galacturonic acid in the precipitate appears suitable for determination of pectic substances in the presence of dextrins.

b . s . N.
7.11 T h e  use o f  en zym es  in  dex tro se  a n d  s ta rch  s iru p  p ro d u c tio n , H. B a r f o e d , S ta r k e , 1967, 19 (1), 2.General article.
8. Spices and Condiments
8.8 P re se rv a tio n  o f  green  colour in  carda m om , C. P. N a t a r a j a n , S. K u p p u s w a m y , M. N. K r i s h n a m u r t h y , T h o m a s  D ’S o u z a  

a n d  K. K. G o p a l a n , In d ia n  S p ice s , 1967, No. 1 ,5 .
Treating the green coloured cardamom with 2 per cent washingsoda for 10 minutes before drying helps in the increased rate of drying and retention of green colour. The cost of alkali treatment works out to 4 to 5 paise per kilogramme.

K. A. R.
8.9 A  sim ple  a n d  r a p id  te st f o r  th e  de tec tio n  o f  a d u lte ra tio n  in  

ca rda m om  seeds, B. M. K u l k a r n i  a n d  J. S. P r u t h i , In d ia n  
F d  P a c k e r , 1967, 21 (1), 14.
Examination under an ordinary dissection microscope (x20) or under hand lens (7.5 cm diam. and focal length 10 cm) confirmed that E . ca rd a m o m u m  seeds had pitted surface and streaks, while 

E . a m m o m um  had smooth surface and were free from pits and streaks. These differences enabled detecting adulteration of former with the latter,
JC. A. R.



ABSTRACTS
8.10 R ea c tio n s  in v o lv e d  in  fo r m a tio n  o f  a  p in k  p ig m e n t in  onion  

purees, S .  S h a n n o n , M .  Y a m a g u c h i  a n d  F .  D .  H o w a d ,
J .  agric. F d  C h e m ., 1967, IS (3), 417.
A colourless ether soluble precursor in onion puree reacts with 

some amino acids of onions to form a second compound, colourless, 
but insoluble in ether. Reacting with formaldehyde or naturally 
occurring carbonyls, this then forms the pink pigment at pH 4.8.

B . S . N .

8.11 P recursors in v o lv e d  in  th e  fo r m a tio n  o f  p in k  p ig m e n ts  in  
onion purees, S. Shannon, M. Yamaguchi and F. D. H owad, 
J .  agric. F d  C h e m ., 1967, 15 (3), 423.
A preparation of allinase from garlic and a system of pyridoxal 

and Cu+2 which stimulates the catalytic action of allinase caused 
the formation of pigment precursors in the amino acid fractions 
from onions. The precursors formed were an ether soluble, 
ultra violet absorbing compound and one or more unidentified 
carbonyl compounds.

A . A.8.12 A  rev iew  o f  som e o f  th e  com m ercia l aspec ts  o f  c inn a m o n , 
Brian M. L awrence, P e r f. essent. O il  R e c ., 1966, 58 (4), 236. 
Review (botanical designation, nomenclature of cinnamon,

volatile oils in cinnamon of commerce, adulteration, etc.). 38 
references.
8.13 In crea sing  y ie ld s  a n d  red uc in g  storage losses o f  onion , S. N. 

R a o ,  M. R a m a  R a o  a n d  G .  G o p a l a k r i s h n a m u r t h y , In d ia n  
F m g . N . S . ,  1967, 17 (4), 14.
Storing onions in P a n d a v a s  (temporary structures prepared 

from wooden poles) bamboo th a ttie s  or sajja (P en n ise tu m  sp) or 
predrying onion bulbs in shade for four days or spraying the 
standing crop with maleic hydrazide at 3,000 p.p.m., 15 days prior 
to harvest, reduced the storage losses by 75, 66 and 39 per cent 
respectively.

K. A. R.
9. Meat, Poultry and Fish
9.59 E x tr a c tio n  o f  lip id s  f r o m  r a w  b ee f lean  b y  u sing  va rio us  

so lven t system s, Susie N. H agan, Elizabeth W. M urphy and 
L ydia M. Shelley, J .  A s s . o ff. A n a l .  C h em ., 1967, 50 (2), 250. 
Chloroform-methanol extraction yielded the same or greater

percentages of total fat from beef than by AOAC method. Acid- 
hydrolysis-Rohrig gave the lowest yield of total lipid and of 
phospholipid. Sample preparation method or drying method 
showed few significant differences in the proportion of total solids 
and of total lipids in the beef cuts analysed. j. v. s.
9.60 Ir ra d ia tio n  o f  r a w  m ea t (ch icken ) w ith  specia l reg a rd  to  th e  

s u r v iv a l o f  som e S a lm o n e lla  a n d  S ta p h y lo co ccu s  species, K. Incze 
and E. S. I dziak, H u s ip a r , 1967, 16 (2), 74.
Shelf life of eviscerated chicken irradiated with 0.5 Mrad 

increases three times in comparison to unirradiated samples. 
The dosage further assures the desired 10-8 fold decrease in 
numbers of Staphylococci and Salmonella e.

b . s .  N .

9.61 S tu d ie s  on  adhesion  o f  m ea t m a te r ia l on  casing in  fis h  sausage  
a n d  K a m a b o k o . I .  S o m e  tr ia l  to  e s tim a te  th e  degree o f  a dh esio n , 
M ichio Yokoyama, B u l l . J .  S o c . sci. F ish ., 1966, 32 (12), 1023. 
Keeping quality of sausage has been known to depend on the

degree of adhesion of meat to casings. Adhesion strength was 
measured by a specially designed tensile adhesion tester consisting 
of a tensile instrument, a tension meter, an amplifier and a recorder. 
The best condition for measuring adhesion strength was: sample

width, 3 cm.; measuring temperature, 30°C; the peeling angle, 90°; and peeling direction, clockwise.
J. v. s.

9.62 T h e  in fluence o f  tem p era tu re  on fis h , W. V y n c ie , F ish . N e w s  
In te r n a t . , 1967, 6 (4), 39.The influence of three temperatures (20°C, 15°C, 0CC) during 18 hours on the spoilage of Cod (G a d u s  m orh ua ) red fish (S eb astes  

m a r in u s  L) herring (C lu p ea  h arengus L) and dog fish (S q u a lu s  
a ca n th ia s L) was tested by means of following objective tests refractive index (RI) of the eye fluid, electrical resistance of fish flesh, total volatile bases, trimethylamine, volatile reducing substance (VRS) volatile acids and volatile ammonia. With dog fish, VRS and volatile ammonia determinations proved to be of real value for quality assessment, whereas in all others, other methods except refractive index successfully accomplished the assessment.

B. s. N.

9.63 S tu d ie s  on  d isco loura tion  o f  f i s h e r y  p ro d u c ts . I I .  In flu en ce  
o f  ex tra c ts  on d isco loura tion  b y  l ip id  o x id a tio n  o f  J a c k  M a c k e re l  
d a r k  m uscle, M osamichi, T oyomizer, T unemichi Yamazaki 
and H iroki N agakawa, B u l l .  J .  S o c . sci. F is h ., 1967, 33 (1), 27. 
Discolouration rate and TBA values were measured duringcold storage in leached and dialysed dark muscle mixed or not mixed with dark muscle extracts before freeze-drying. Muscle, dialysed or dark not mixed with extracts did not develop discolouration. Leached dark muscle containing extracts developed discolouration like untreated dark muscle. Low molecular weight fractions obtained from dark muscle extracts promoted discolouration and increased lipid oxidation. The browning test by heat processing of low molecular weight fraction of dark muscle extracts at 120°C for 1 hr with or without amino acids and sugars showed that it acts as an amino source and an accelerator in amino-carbonyl reaction.

J. v. s.

9.64 S tu d ie s  on re ten tio n  o f  m ea t co lour o f  f r o z e n  tu n a . I V .  
A cce le ra tio n  o f  d isco loura tion  o f  tu n a  m e a t b y  f r e e z in g  a n d  its  
re la tio n  to  s torage tem pera tu res, M osamichi G ito and S u s h m u  
H onma, B u ll .  S o c . sci. F ish . 1967, 33 (1), 33.Tuna meat frozen in polyethylene bags was stored at temperatures ranging from —3 to —10°C. In general, the inner parts discoloured more considerably than the samples of meat. Maximum discolouration occurred between —3 to -—4°C in the outer surface, and —6 to —7°C in the inner parts. This difference in temperature range for maximum discolouration (at inner parts and outer surface) was suspected to be due to the differences in the partial pressures of 0 2 between each portion of meat. Vacuum pack with aluminium foil laminated by polyethylene was superior in colour retention in the inner parts of meat.

j. v. s.

9.65 N e t  p ro te in  u t i l iz a t io n  o f  f i s h  p ro d u c ts— p re d ic tio n  using  a  
m o d ified  pep sin  d igest procedure , J u n e  O l l e y  a n d  P .  R .  P a y n e , 
F ish . N e w s  In te r n a t ., 1967, 6 (1), 34.
A measure of the available sulphur-containing amino acids may be obtained by digesting fish products used as animal feeds with 0.002 per cent pepsin. When corrected for the acid soluble material present, the value obtained is close to that of NPU of the product.

B. S. N .
9.66 F ish  p ro te in  concen tra te— p resen t s ta tu s  a n d  f u tu r e  p o te n tia l.  

I  a n d  I I .  P ro d u c tio n , cost, a p p lica tio n , B e r n a r d  W e in b e r g , 
F ish . N e w s  In te r n a t ., 1967, 6 (1), 16 (2), 35.Review. 15 references and 5 tables.
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9.67 D ra in e d  w e ig h t o f  f r o z e n  shrim p , J. C. W e r r e n  a n d  R. W. Weik, J. A ss . o ff. a na l. C hem ., 1967, 50 (3), 267.

Collaborative study. Results indicate good precision or withina laboratory repeatability. A water flow rate of 1-3 gallons/ minute was as accurate as the prescribed rate of 6 gallons/minute.
A. A.

9.68 A  s tu d y  o f  th e  n e t w eigh t a n d  d ra in ed  w e ig h t relatio?iship o f  
f r o z e n  shrim p  p ro d u cts , J. C. W erren, Arthur R. Johnson 
a n d  R. W. W eik , J. A ss . o ff. a na l. C h em ., 1967, 50 (5), 278. 
The method permits complete thawing of the shrimp and enablesthe analyst to evaluate the frozen and thawed product and to detect and estimate the severity of freezer burn (dehydration). It is better than AOAC method 10.008.

a . a .
9.69 M ea su rem en t o f  a p p lied  m echa n ica l p ressure d u r in g  processing  

o f  T u r k e y  rolls, P e t e r  M. V o is e y  a n d  M. M. A r e f , F d  Technol. 
C h a m p a ig n , 1967, 21 (4), 655.
The pressure applied to the meat during processing affects both the weight loss and the binding of meat pieces together. The optimum pressure had to be determined and an apparatus has been devised for this purpose. J. v. s.

9.70 T enderness a n d  ju ic in ess  o f  f r e e z e  d r ie d  ch icken  m ea t as re la ted  
to m a tu r i ty  o f  b irds, G. H. Wells a n d  L. E. D a w s o n , P o u lt. 
S c i . , 1966, 45 (5), 1004.
In evaluating the tenderness a correlation coefficient of 0.59 was obtained between sensory panel scores and Warner Bratzler shear values when cooked and rehydrated muscle was used, and the value was 0.80 for non-freeze-dried muscle. Tenderness decreased with age of birds. Sensory evaluations indicated juiciness to be directly related to tenderness.

K. A. R.
9.71 E ffe c t o f  iron  s id p h a te  on egg d isco loura tion  caused  b y  gossypol, A. R. K e m m e r e r , B. W. H e y w a n g , M. G. V a v ic h  a n d  E. T. 

S h e e h a n , P o u lt . S c i . , 1966, 45 (5), 1025.
Yolk discolouration in cold stored eggs caused by gossypol was prevented to a large extent by addition of ferrous sulphate to the rations of laying hens.

K. A. R.
9.72 M ic ro b ia l counts a n d  certa in  organic acids in  liq u id  a n d  fr o z e n  

w hole  eggs, L. E. Steinhauer, J. E. D awson, W. L. M akmann 
and R. J. W ilkinson, F d  T echno l. C h a m p a ig n , 1967, 21 (4), 
647.
Total plate counts of viable organisms and presence of lactic, acetic, formic and succinic acids were followed in freshly broken and blended liquid whole eggs stored at 16°C for 2 months. Number of microorganisms and the lactic acid content increased; succinic acid was detected in all eggs, formic and acetic acids present were only in traces. Results of examining commercial samples are also given.

9.73 F ish  p ro te in  c o n c e n tra te : H o w  m ad e— w hen used, F o o d  
E ng n g , 1967, 39 (5), 72.
A simple and fast solvent extraction process using whole fish which gives a colorless, tasteless free flowing and stable flour containing 85 per cent protein is described. The process developed by Bureau of Commercial Fisheries is engineered by Chicago Bridge and Ironco and is essentially a three stage counter current solvent extraction. The details furnished include changes and capacities of the three stage temperatures, and comparison of the key streams. A flowsheet of the process is also furnished.

M. C. B.

9.74 O x id a tiv e  ra n c id ity  in  fr o z e n  s to red  co d  fi l le ts , C. H. Castell, B. A. M oore, P. M. Jangaard and W anda E. N eal, J .  F ish . 
R es. B d  C a n a d a , 1966, 23 (8), 1385.
During frozen storage at —18° and —25°C the lipids in cod muscle did not undergo oxidation. They underwent a marked decrease in the ease with which they were oxidized by added Cu+ + , Fe++, or hemoglobin. This change preceded the protein denaturation that occurs in stored frozen muscle and appeared to be directly related to the formation of free fatty acids in the muscle. The addition of four pure saturated fatty acids had little or no effect on the development of rancidity in muscle, either in the presence or absence of added metal catalysts.

A. A.
9.75 D esicca tion  o f  f r o z e n  fish , J. W. Boyd, B. A. Southcott 

and G. F. Boothby, J .  F ish . R es . B d  C a n a d a , 1967, 24 (1), 211. 
Loss in weight from frozen fillets packaged in cartons withcellophane liners was approximately 1/10 the amount of weight lost from frozen fillets packaged without cellophane liners.

K. A. R.
9.76 A  ra p id  m e th o d  to  determ ine  s ta b ility  o f  sausage em u lsions  

a n d  th e  effects o f  processing tem pera tures a n d  h u m id itie s  on vario us  
characteristics o f  em ulsions, R. L. Saffle, J. A. C hristian, J. A. Carpenter and S. B. Z irkle, F d  T echnol. C h a m p a ig n , 1967, 21 (5), 784.
The emulsion stability test is fast, reliable and inexpensive. Some practical applications for the test are given. In general, the higher the humidity and temperature the greater was the possibility of emulsion breakdown especially with marginal formulations. The higher temperature and humidity treatments resulted in lower colour intensity and less uniformity of colour of Frankfurters. No significant differences were found for panel peeling scores among the six treatments but the mean panel scores were greater for the three lower humidity treatments than for any of the three higher humidity treatments.

A. A.
9.77 E ffe c t o f  in te rn a l a n d  oven  tem pera tu res  on ea tin g  q u a li ty  

o f  lig h t a n d  d a r k  m ea t T u r k e y  roasts, Irma M. H oke, Bernice K. 
M cgeary and M aria K. K leve, F d  T echno l. C h a m p a ig n , 1967, 21 (5), 773.
Cooking times of Turkey roasts of dark and light meat increased with increases in interval and decreases in oven temperatures. In dark meat, when internal temperature increased from 165° to 195° the juiciness of cooked meat decreased but quality scores for palatability factors increased. Only mealiness of roasted meat (light or dark) was changed by oven temperatures.

J- V. s.

9.78 T h e  in fluence o f  d isease on y ie ld  a n d  com position  o f  p o u ltr y  
m ea t, A. W. Brant, W. W. Sadler and H arriet L ewis, 
P o u lt. S c i. , 1967, 46 (2), 444.
The presence of disease in young chikens and turkeys had no effect on their eviscerated, trimmed and chilled weights; thaw and cooking losses, total bound and free moisture content; cooked skin, bone and meat yield; and proximate analysis of raw and cooked meat and pH of raw muscle; the effect was little on live weight and skin fat.

K. A. R.

9.79 S a n ita t io n  pra c tices  m  egg h a n d lin g  a n d  break in g  p la n ts  a n d  
th e  a pp lica tio n  o f  severa l d is in fec ta n ts  f o r  sa n itis in g  eggs, J. C. 
Ayres, A. A. Kraft, R. G. Board, G. S. T orrey and S. S. R i z k , 
J .  a pp l. B a d . ,  1967, 30 (1), 106.
Quarternery ammonium compounds hold promise for sanitising shell eggs, since they have a good germicidal action at alkaline
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pH values and at high dilution, they can be used at a high temperature, have a residual effect, and are less influenced by organic matter than most disinfectants. 32 references.

A. A.

9.80 F a c to rs  a ffe c tin g  th e  d isco loura tion  o f  h a r d  co oked  egg y o lk s , 
R o b er t  C. B a k er , J u n e  D a r fl e r  a n d  A b r a h a m  L if s h it z , 
P o u lt . S c i . , 1967, 46 (3), 664.
The discolouration was found to be due to FeS and caused by the combination of Fe++ released from the yolk, and H2S freed from albumen. High cooking temperature, long cooking time, pH of yolk, long storage before cooking both with and without change in quality, all influence the extent of discolouration. Following cooking, the amount of discolouration is influenced by method of cooling, cooling time and storage. Strain of chickens, size of egg, and egg quality variations within age of eggs had no effect on FeS formation.

A. A.

9.81 T h e  b a k in g  p ro p ertie s  o f  p a s te u r ize d  w ho le  egg, R. A . K n ig h t , K. M ea rs , T. L. P a r k in s o n  a n d  J. R o b b , J .  F d  T e c h n o l,  1967, 2(2), 143.
Pasteurization resulted in significant loss of baking quality in ‘sponge batter’ sponges but in ‘all-in’ sponges it was not significant. Performance of pasteurised egg in baked custards was slightly inferior to that of raw egg. Pasteurized egg stored at 12-16°F deteriorated after 30 weeks of storage when used to make products sensitive to egg quality whereas the raw egg maintained its quality. Pasteurized eggs gave satisfactory results in other baked products even after two years storage. It also showed no significant changes when held at 38-40°F for four days without continuous agitation. Loss in baking quality occurred when the pasteurisation temperature was raised above 148°F or due to the separation of fat when pasteurised egg was kept or transported without agitation.

K. A. R.

10. Milk and Dairy Products
10.42 T h e  chem ica l co m position  o f  b u ffa lo  m ilk . I .  G en era l com po

s itio n , M . H . Ab d e l - S a l a m  a n d  S . E l - S h ib in y , In d ia n  J .  
D a ir y  S c i . , 1966, 19 (3), 151.
Analysis of 18 buffalo milk samples and 72 individual samples.

10.43 T h e  ch em ica l com position  o f  b u ffa loes’ m ilk . I I .  E f fe c t  o f  
la c ta tio n  p er io d , M . H . A b d e l - S a l a m  a n d  S . E l - S h ib in y , In d ia n  
J .  D a ir y  S c i . , 1966, 19 (3), 155.
Stage of lactation of buffalo influenced the fat, lactose, total and whey protein, ash, total casein, ester, colloidal and soluble inorganic phosphorus, total and soluble calcium, magnesium, and citric acid, ionizable calcium, sodium, potassium chloride nonprotein nitrogen, acidity and pH values in buffalo milk samples.

B. s .  N .

10.44 S tu d ie s  on som e p h y s ic a l a n d  p h ysico -ch em ica l p ro p ertie s  
o f  E g y p t ia n  b u ffa lo ’s a n d  cow ’s m ilk . I .  F re e z in g  p o in t , A . A . 
H o f i , I .  D . R if a a t  a n d  M . A . K h o r s h e d , In d ia n  J .  D a ir y  S c i . ,  1966, 19 (3), 113.
Freezing point mean values of individual and herd buffalo’s milk were — 0.552°C and —0.558°C respectively and were lower than for cow’s milk (0.546°C and — 0.550°C). Samples of market milk had freezing depression range from 0.278°C — 0.575°C, with a mean value of 0.508°C indicating evidence for adulteration with water. Sterilization and boiling caused significant lowering in freezing point values in cow and buffalo milk.

B. S. N .

10.45 S tu d ie s  on  som e p h y s ic a l a n d  p h ysico -ch em ica l p ro p ertie s  o f  
E g y p t ia n  b u ffa lo ’s a n d  cow ’s m ilk . I I .  R e fr a c tiv e  in d ex , A. A. 
H o f i , I .  D .  R if a a t  a n d  M . A. K h o r s h id , In d ia n  J .  D a ir y  S c i. ,  1966, 19 (3), 118.
Refractive index values of individual and herd bulk buffalo’s milk were 1.34492 and 1.34542 respectively and found to be higher (1.34416 and 1.34435) than in cow’s milk. Refractive index values were significantlyJowered in both species by both sterilization and boiling. Adulteration with added water results in a lower refractive index value of 1.34383 in both species of market milk samples.

b . s. n .
10.46 S tu d ie s  on som e p h y s ic a l a n d  p h y sico -ch em ica l p ro p e rtie s  o f  

E g y p tia n  b u ffa lo ’s a n d  cow ’s m ilk . I I I .  V isco sity , A. A. H o f i , I. D . R if a a t  a n d  M. A. K h o r s h id , In d ia n  J .  D a ir y  S c i . , 1966, 19 (3), 122.
Viscosity values (at 20°C) of individual and herd buffalo’s milk were 2.3156 C.P. and 2.352 C.P. respectively and were higher than for cow’s milk (2.0114 C.P. and 1.9280 C.P.). A mean viscosity value of 2.2392 C.P. for market buffalo milk was lower than for that of individual and herd cow’s milk. Both sterilization and boiling yielded higher values for viscosity of milk for both these species.

b . s. n .
10.47 S tu d ie s  on som e p h y s ic a l a n d  p h y sico -ch em ica l p ro p e rtie s  o f  

E g y p t ia n  b u ffa lo ’s a n d  cow ’s m ilk . V . A c id i t y  a n d  h yd ro g en -io n  
con cen tra tio n , A. A. H o f i , I . D . R if a a t  a n d  M. A. K h o r s h id , 
In d ia n  J .  D a ir y  S c i . , 1966, 19 (3), 158.
Mean acidity and pH values obtained in this study were: buffalo-individual, 0.186 and 6.60; bulk 0.175 per cent and 6.58 and cow individual, 0.178 per cent, and 6.59; and herd bulk 0.172 per cent and 6.53 respectively. Market milk samples had 0.153 per cent and 6.65 as corresponding values. A significant lowering of pH of buffalo and cow milk samples on sterilization (at 120°C for 20 min.) and a slight increase in buffalo milk on pasteurization were observed. Pasteurization and boiling had very little influence in decreasing acidity of both cow and buffalo herd bulk milk, whereas sterilization resulted in significant increase in acidity in both species.

b . s . n .
10.48 N u tr i t io n a l  ev a lu a tio n  o f  m ilk  p rocessed  f o r  rem o v a l o f  

ca tion ic  rad ionuclides. C h em ica l a na lyses, R . E. I sa c k s , D .  G .  
H a z za r d , J u l iu s  B a r t h , J .  H .  F o o k s  a n d  L .  F .  E d m o n d s o n , 
f .  agric . F d  C h em ., 1967, 15 (2), 295.

10.49 R e la tio n  betw een  x a n th in e  d eh yd ra se  a n d  o x id a tio n  ta ste  
in  m ilk , F. K ie r m e ie r  & E. G r a s s m a n n , Z .  L eb en sm itte lu n ters .
u . F orsch ., 1967, 133 (5), 310.
The role of xanthine dehydrase in producing the oxidation taste in milk is disputed. Experiments on the oxidation of xanthine and adenine in the presence of this enzyme showed that the velocity of the reaction is increased by the addition of linoleic acid emulsion. These observations give rise to a discussion of the possible influence of reactions catalysed by xanthine dehydrase on the production of the taste defect in milk.

10.50 In flu en ce  o f  en h an ced  leucocyte  p re c ip ita tio n  on th e  chem ica l 
a n d  tech n ica l p ro p ertie s  o f  m ilk . V . In flu e n c e  on h ea t s ta b il ity , 
F . K ie r m e ie r , M . D ja f a r ia n  a n d  O . K ir c h m e ie r , Z .  L eb en 
sm itte lu n ters. u . F orsch ., 1967,133 (4), 208.
As leucocyte precipitation increases, the heat stability of milk

decreases. In the production of condensed milk, it is important
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that the coagulation time become shorter with increasing con
centration. In  mixed milk, heat stability varies with the per
centage of milk from udders whose secretion is seriously disturbed.

K. M. D.
10 .51  Influence o f enhanced leucocyte precipitation on the chemical 

and technical properties o f m ilk. V I I .  Influence on the suitability  
o f m ilk fo r  cheese making, F. K ie r m e ie r , E. R e n n e r  a n d  M. 
D ja fa r ia n , Z . Lebensmittelunters. u. Forsch., 1967 , 132 (6 ), 
3 5 2 -3 5 8 .
Enhanced leucocyte precipitation has the following characteristic 

effects: (1) yield of whey from curdled milk decreases as the 
California M astitus (CM) reaction increases.

(2) There is a definite relation between the CM  reaction of the 
milk and the consistency of rennet jelly made from it. W hen 
there is a distinct or strongly positive reaction, formation of jelly 
is scarcely noticeable.

(3) W hen Camembert cheese is made from the milk of animals 
with diseased udders, the cheese has a distinctly lesser consistency 
than the cheese made from the milk of healthy animals.

K. M. D.
10.52 Efficiency o f different mechanical m ilk can washing procedures, 

J. F o ley , T . P. W h e l t o n , and  M. O’Se’, Irish  J .  agric. Res., 
1967, 6 (1), 15.
W hen rotary interm ittent jet-type can washer was employed, 

the plate counts of 10-gallon milk cans after washing did not 
exceed 25,000 colonies/can and the cans were free from milky 
residues. Satisfactory results (<50,000 colonies/can) were 
also obtained from milk-soiled cans which had been held for 16 h r 
at ambient temperatures (120-16°C) before washing. Cans 
soiled with butter milk film were not always free from milky 
residues. Various 3-stage mechanical can washing treatm ents 
gave satisfactory cleaning and sterilisation of freshly tipped 10- 
gallon cans.

A. A.
10.53 N ew  autom ated methods o f m ilk  analysis fo r  f a t  and protein, 

M. G. O ’K eeffe , A u st. J .  D airy Technol., 1967, 22 (2), 64. 
T he Milko Tester M ark I I I  for fat is the well known M ark II

instrum ent with the versene added before homogenisation and 
the sample volume is reduced to 1.5 ml. T he instrum ent tests 
about 180 samples per hour and allows the data to be presented 
in punched card or on tape for modern processing. T he Pro-M ilk 
Tester is for protein and is based on the well known amido black 
method. I t can test 200 samples per hour and requires 2 ml. of 
sample and 10 ml. of dye.

K. A. r .
1 0 .5 4  Studies on some physico-chemical properties o f Egyptian  

buffalo’s and cow’s m ilk. V I. Gross composition, A. A. H o f i , 
I. D. R ifa a t  a n d  M. A. K h o r s h id , Ind ian  J .  D a iry S c i., 1966 , 
19 (4 ), 195.
Values for density (g/ml), S .N .F. (per cent) and fat (per cent) 

in case of buffalo’s milk, cow’s milk and market samples for both 
individual and herd bulk types from Cairo area are presented.

B. S. N.
1 0 .5 5  Studies o f some physical and  physico-chemical properties o f 

E gyptian buffalo’s and cow’s m ilk. V I . Inter-relationship between 
examined properties, A. A. H o f i , I. D. R if a a t  a n d  M. A. 
K h o r s h id , Ind ian  J .  D airy S c i., 1966 , 19  (4 ), 198.

1 0 .5 6  The release o f free  and bound sialic acid fro m  casein by rennet 
and trypsin, S. K. G u p t a  a n d  N . C. G a n g u l i, Ind ian  J .  D airy  
S ci., 1 9 6 6 , 19  (4 ), 2 20 .
A proteolytic enzyme releases more of sialic acid in free form 

than in bound form in casein, while sialic acid in bound form is

released by rennet. An unknown rennet preparation may pro
bably be characterised on this basis by testing for its sialidase 
activity and sialic acid release.

B. S. N.
11. Coffee, T ea  a n d  C ocoa
11.5 Occurrence o f m ilk coagulating and proteolytic enzymes in  

cacao, F. K iermeier, and M. Schmid , Z . Lebensmittelunters. 
u. Forsch., 1967, 133 (4), 217.
T he presence of a vegetable rennet and a proteolytic enzyme 

in cacao was demonstrated. T he content of these enzymes 
depends very much on the origin of the beans. Partial inactivation 
of the enzymes during the processing of beans could be proved 
by taking samples at different stages of manufacture of cocoa 
powder. Tem perature stability of the proteolytic enzyme was 
particularly noteworthy. Residues of milk-coagulating and 
proteolytic enzymes could be detected in six commercial samples 
of cocoa powder.

k . M. D.
11.6 Protein hydrolysis during cacao ferm entation  and  its depend

ence on interactions w ith  polyphenols under anaerobic and  aerobic 
conditions, B iehl, Z . Lebensmittelunters. u. Forsch., 1967, 
133 (3), 145-158.
Fermentation tests conducted in  v itro  w ith freeze-dried and 

acetone-dried powders of unfermented cacao beans showed that, 
under anaerobic conditions and in the presence of polyphenols, 
the solubility in water and hydrolysis of the cocoa protein are 
reduced by oxygen-independent tannins (flavotannins) but not 
completely suppressed. Interactions with polyphenols under 
aerobic conditions (quinone tannin), however, render the protein 
almost completely insoluble in water and hydrolysis is totally 
suppressed.

k . M. D.
12. F oo d  A dditives
12.19 Use o f potassium  sorbate and sodium benzoate in salted and  

sun-dried mackerel (Rastrelliger canagurta), D. P. Sen and J. R. 
Rangaswamy, J .  F d  Sci. Technol., 1967, 3 (4), 159.

12.20 Orange oil as a preservative fo r  fish  sausage, M . A. Krishna- 
swamy and T . M. Rudra Setty, B ull. J .  soc. S c i. Fish., 
1966, 32 (11), 972.
Orange oil compared well with sorbic acid and tylosin as p re

servatives for fish sausage. I t  is likely that oxygenated derivatives 
of D-limonene act as antimicrobial agents.

J .  v .  s .
12.21 The m ulti-determination o f  antioxidants in  lard, D onald 

F. M cCaulley, T homas Fazio, J ohn W. H oward, Frances 
M. D iciurio and Julian Ives, J .  Ass. off. anal. Chem., 1967, 
50 (2), 243.
T he procedure consists of vacuum sublimation of the antioxi

dants (BHA, B H T, Ionex-100, PF , T H B P and TD PA ) and 
determination by GC, UV, IR  and mass spectrom etry were used 
for identification and confirmation. Average recovery of th e  
antioxidants added to 4 g. lard at 100 p.p.m ., was 91 to 96 per cent.

a. a.
12.22 E ffect o f natural and synthetic antioxidants on the incidence 

o f muscle dystrophy o f carp induced by oxidised saury oil, T akeshi 
W atanabe, Yasunobu Matsuura and Yoshiro H ashimoto, 
B ull. j .  Soc. sci. F ish., 1966, 32 (10), 887.
Muscle dystrophy of carp (sekoke disease) is due to oxidised oil. 

M ethylene blue, BHA and ethyl gallate were ineffective for p re 
venting this disorder while DL-o£ tocopheryl acetate was effective.
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Muscle dystrophy was induced by oxidised saury oil of very 
low peroxide value and also by acetone-soluble liquids from dried 
silk worm pupae.

J .  v .  s .
12.23 Thin-layer chromatography o f some preservatives, H. 

W oidich, H . G nader, and E. G alinovsky, Z . Lebensm ittelun- 
ters. u. Forsch., 1967, 133 (5), 317.
A simple m ethod, suitable for examination of foods, is described 

whereby sorbic acid, benzoic acid, p-chlorobenzoic acid, p- 
hydroxybenzoic acid and its esters can be separated. After 
shaking the samples with ether-petroleum ether (1:1) and eva
porating the solvents, the preservatives were separated by chrom a
tography on a thin layer of polyamide containing a fluorescing 
substance and made visible by UV light.

K. M. D.
13. F ood A nalysis
13.32 Collaborative study o f  a method fo r  m ultiple organopos- 

phorus pesticide residues in  non -fa tty  foods, J ohn R. W essel, 
J .  A ss. off. anal. Chem., 1967, 50 (2), 430.
A multiple detection gas chromatographic method (potassium 

chloride thermionic plus electron capture) was tested for ronnel, 
ethion, trithion, diazinon, m ethyl parathion, and malathion in 
leafy vegetables (lettuce) and fruits (apples). Residues were 
present at the 0.5 and 5.0 p.p.m . levels. Average recoveries 
for the 7 residues at the 0.5 p.p.m ., level, were 88.7 per cent (by 
thermionic) and 91.2 per cent (by electron capture) from apples. 
At the 5.0 p.p.m ., level average recoveries were 89.0 per cent 
(thermionic) and 89.4 per cent (by electron capture) from lettuce. 
Residues in most instances were confirmed by T L C .

A. A.
13.33 Q uantita tive determination o f benzaldehyde in  flavours and  

cordials by u ltra  violet spectrophotometry and  2, 4—dirtitro- 
phenyldehydrazine precipitation, R ichard L. Brunelle, J .  
Ass. off. anal. Chem., 1967, 50 (2), 319.
T h e UV spectrophotom etric method (this journal, 1966, 49, 

215) with a modification (described in this paper) and also the 
2,4-dinitrophenylhydrazine precipitation method (this journal 
1966, 49, 504) after modification (described here) are recommend
ed for adoption as official final action as alternative methods.

J .  v .  s .

13.34 D etermination o f Potassium in fo o d  using the Technicon 
auto analyser flam e photometer and  solid prep sampler, R. V. 
Smith L . L . C iaccio and R. L . L ipchus, J .  agric. F d  C hem ., 
1967, 15 (3), 408.
By using the modified stirrer in the homogenizer of the appara

tus, complete extraction of potassium is feasible in 1 minute 
and 20 seconds by using warm (50°C) 0.5 N  ammonium acetate. 
T h e analytical data in case of tea for potassium as compared with 
conventional techniques is 1.51 ±0.03 per cent.

b . s .  N .

13.35 A  refractometric method fo r  the estimation o f f a t  in  cookies 
and bakery products, L. Courlios-Salvi and D. G. W eeden 
Cherny Jnd ., 1967, No. 13, 544.
T he refractometer estimates unbound lipid and yields identical 

results with those obtained by direct light petroleum  extraction.
K. a . R.

13.36 M ethods employed by the citrus concentrate industry fo r  
detecting diacetyl and acetyl m ethyl carbinol (A M C ), D . I., 
M u r d o c k , F d  Technol. Champaign, 1 9 6 7 , 21  (4 ), 6 43 .
Quality and stability of chemicals and reagents for Voges-

Proskauer reaction were examined. A method is suggested for 
estimating diacetyl in frozen concentrated orange juice.

13.37 Protein analysis o f meat products, K. M o h l e r  a n d  W .  
V o l l e y , Z . Lebensmittleunters. u. Forsch., 1967, 133 (3), 179. 
Use of sulphuric acid instead of hydrochloric acid for the

preparation of the hydrolysate required for hydroxyproline esti
mation makes it simpler to estimate enzymatically the L-glutam ate 
in the hydrolysate also. T he maximum error is ± 4  per cent and 
other amino acids do not interfere in this estimation.
13.38 Microbiological estimation o f biological values o f  proteins, 

N . G .  D o ip h o d e  a n d  D .  B. D e s a i, Ind ian  J .  med. R es., 1967, 
55 (5), 443.
A method for estimating biological values o f proteins of cereals 

and pulses, with the use of Leuconostoc mesenteroides showed 
general agreement with conventional methods.

K. a . R.
13.39 Gas chromatographic determinations o f  B -alanylhistidine  

dipeptides in soup preparations, A. C a r i s a m o , J .  Chrom atog., 
1967, 2 7  (1 ), 259.
T he spectrophotometric determination of B-alanylhistidine 

dipeptides in soup preparations is hindered by certain difficulties 
which cause an error of over 10 per cent. T his method based on 
GC is suitable for determining B-alanylhistidine dipeptides in 
soup preparations and enables the calculation of m eat extract 
content of these products.

J .  v .  s .

13.40 R a p id  methods fo r  determining copper content o f m ilk , 
S m i t h  A. C., J .  D airy S c i., 1967, 50 (5), 664.
Two rapid methods of precipitation involving the use of zinc 

dibenzyl dithiocarbamate (Arazate), which eliminates the need for 
pH  adjustment, have been compared with a dry-ashing procedure.

K. a . r .
13.41 M icro sedimentation test fo r  wheat, W . T . G r e e n a w a y

N . S. H u r s t , M. H . N e u st a d t  a n d  L a w r e n c e  Z e l e n i ,  Cereal 
Sci. Today, 1967, 11 (5), 197.
A scaled-down version of the standard sedimentation test given 

in Cereal Laboratory M ethods (7th Edition, M ethod 56-66), 
with some differences. I t  has been applied to 40 samples of 
wheat ranging in sedimentation value from  10 to  72 and in  protein 
content from 8.4 to 17.5 per cent.

J .  v .  s .
13.42 Estim ation o f residual carbohydrate in  brewers’ spent grains 

by acid hydrolysis a rapid process control measure, C. M a c fa r l a n e  , 
J .  Inst. B rew ., 1967, 7 3  (2), 175.
A straight borne correlation is shown between the results ob

tained by the proposed method and by the mashing method des
cribed by Lloyd-Lind. T he relationship of the residual car
bohydrate in the spent grains to the weight of m alt soluble solids 
obtained in the wort is deduced theoretically.

A . A .

13.43 A nalytica l methods fo r  the determination o f  physical p ro 
perties o f dried m ilk , J. H ejl and others, P rum ysl Potravin, 
1967, 18  (3), 168.
T he work covers the following methods for the detn of physical 

properties of dried milk, determination of bulk density, indirect 
method of determining the specific weight of particles by means 
of organic solvents, and microscopic method studying the per
centage of various fractions of particles.

A . A .

13.44 Development o f  citrus colorimeter, R ic h a r d  S. H u n t e r , 
F d  Technol. Champaign, 1967, 21 (6), 906.
An instrum ent has been developed for measuring the colour 

quality of orange and other citrus juices. For orange juices, the
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new instrum ent measures citrus redness. A scale can be added 
to measure the citrus yellow colour also. T he new U SD  A 
plastic cylindrical standards for orange juice colour are used to 
standardise the instrument.

J .  V. s .

14. Food M icrob io logy  a n d  F e rm e n ta tio n
14.40 Leaker spoilage in canned foods and  its prevention, K. C. 

D e, Ind ian  F d  Packer, 1967, 21 (1), 24.
General article.

14.41 Incidence o f  Salm onella and Shigella in  samples o f raw milk, 
R. S. S ingh a n d  I. P. Singh , Ind ian  J .  D a iry Sci., 1966, 19 (3), 
149.
About 205 pooled samples of raw buffalo milk were analysed. 

Two Salmonella and Shigella strains were isolated. Salmonella  
strains were typed as S . para typh i A . ,  (1, 2, 12:a:—) and S . newport 
(6, 8:e, h : 1, 2) one of Shigella strains was identified as S . flexeneri 
and the other remained untyped due to roughness of its colonies.

B. S. N.
14.42 Simultaneous determination o f volatile acids and sulfur 

dioxide in alcoholic beverages by microdiffusion, J o se ph  L. O w ades 
a n d  J o se ph  M . D o n o , J .  Ass. off. anal. Chem., 1967, 50 (2), 
307.
T his method avoids the troublesome distillation. Only small 

samples are required and many replicates can be analysed in one 
day.

J .  v .  s .

14.43 A  rapid  routine test fo r  coliform contamination in food ,
I .  F a r rell , G. G. J a y son , L. C . M cC o n l o u g h  a n d  D . G. P ir ie ,
J .  Sci. F d  A gric., 1967, 18 (4), 138.
T he new method makes use of radio active tracers and requires 

less tim e to confirm the presence of coliform contamination. The 
relationship has been established between the num ber of organisms 
originally present and the time required for their detection.

A. A.
14.44 M anufacturing digestible protein foods fro m  oilseeds and  

pulses by enzym e treatment, H. E b in e , Ja p a n  agric. Res. Q uart., 
1966, 1 (1), 21.
Review. Improvements needed during miso manufacture; 

production of new type miso of low salt and high protein, ferm enta
tion of pulses and the applications of enzyme production. Three 
references.

j. v .  s.
14.45 Biological value o f the protein o f the dried yeast powder, 

S urazynski A., C h u d y  J. a n d  A lek siejezy k  Z., J .  N u tr ., 
D ietet., 1967, 4 (2), 118.
T he production of yeast protein preparation on an industrial 

scale employing method of Janicki and Collaborators.
14.46 S tu d y  o f the prevention o f swelling miso. 3. Sw elling caused 

by Clostridium, H ir o s h i I t o  a n d  H id eo  E b in e , Rep. F d  Res. 
Inst. Japan , 1967, 22, 53.
T he num ber of Clostridia in different types of miso which 

swell during storage at 30°C were 102 to 10‘/g. Sorbic acid or 
D H A  could prevent swelling due to yeast but not swelling due 
to Clostridium. A strain isolated from white miso was classified 
as Cl. perfringens, a strain from barley miso as a variety of Cl. 
multifermentus, a strain from yellow miso as a variety of Cl. 
toanum  and a strain from light yellow miso and red sweet miso as a 
variety of C l. tertium.

J .  v .  s .

14.47 M ilk  clotting enzym e fro m  microorganisms. I . Screening 
test and identification o f the potent fungus, Kei Arima, Shinjiro 
Iwasaki and G akuzo T amura, Agric. biol. Chem. Ja p a n , 
1967, 31 (5), 540.
Out of some 800 strains of microorganisms, a potent fungus for 

milk clotting enzyme was isolated from soil and identified as a 
strain of M ucor pusillutus Lindt. Satisfactory results were obtained 
in cheese making experiments with this enzyme which could be 
produced effectively by solid culture on wheat bran at 30°C for 
70 hr. T he balance between milk clotting activity and proteolytic 
activity of this enzyme resembled very much to tha t of rennet.

A. A.

14.48 M ilk  clotting enzym e fro m  microorganisms. I I .  The enzym e  
production and  the properties o f crude enzyme, Shinjiro  Iwasaki, 
G akuzotamura and Kei Arima, Agric. biol. Chem. Japan , 
1967, 31 (5), 546.
From M ucor pusillus F 27, a microbial rennet (an acid protease) 

was obtained with high productivity by solid culture followed by 
water extraction. On salting out with am monium sulphate or 
mixing with water miscible organic solvents like ethanol, methanol 
or acetone, the enzyme may be precipitated. Its milk clotting 
activity is similar to that of calf rennet.

b . s. n .

15. Toxico logy
15.32 R eport on mycotoxins, A. D. Campbell, J .  A ss. off. anal. 

Chem., 1967, 50 (2), 343.
Covers the aflatoxin method with reference to peanut and 

peanut products, cottonseed products, corn and com  products, 
cocoa, coffee and tea. Other aspects relate to aflatoxin M, con
firmative methods for mycotoxin, estrogenic factor from Gibberella 
zeae and ochratoxins. Recommendations are given. J. v. s.
15.33 Fungistatic action o f aflatoxin B lt E. B. L illehoj, A. 

C iegler and H. H. H all, Experientia, 1967, 23 (3), 187. 
Growth of several species of Aspergillus and Pénicillium was

inhibited by aflatoxin B, when grown in a m edium (described 
in the paper); growth of some strains of A . terreus A .  ochraceus, 
A . niger and A . clavatus was not inhibited.

J. v. s.
15.34 Lim iting  temperature and  relative hum idity fo r  growth and  

production o f aflatoxin and fre e  fa t t y  acids by A .  flavus in sterile 
peanuts, U rban L. D iener and N orman D. D avis, J .  A m . O il 
Chem. Soc., 1967, 44 (4), 259.
T he limiting R. H. for aflatoxin production by A . fla vu s  was 

85 ¿T  per cent for 21 days at 30°C. T h e limiting low tem perature 
for visible growth and aflatoxin production by A . fla vu s  was 13±  
1°C for 21 days at 97-99 per cent R.H. Damaged kernels however, 
developed some aflatoxin in 21 days at 12°C. T he maximum 
tem perature for aflatoxin production was 41.5±1.5°C  for 21 
days at 97-99 per cent R.H. Fungus growth and sporulation at 
43 °C were equal to that at 40°C bu t no aflatoxin was produced.

A. A.

15.35 Collaborative study o f a  method fo r  the identification o f  the 
aflatoxin B ,  by derivative form ation, L eonard Stoloff, J .  
Ass. off. anal. Chem., 1967, 50 (2), 354.
Collaborative study by 19 laboratories. T he procedure based 

on the altered chromatographic behaviour of the aflatoxin after 
reactions with trifluoroacetic acid, formic acid/thionyl chloride, 
and glacial acetic acid/thionyl chloride was modified by an
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improved silica gel column clean up and a clearer definition of 
sources of difficulty.

A. A.
15.36 Estim ation o f aflatoxin M  in m ilk, I. F. H. Purchase and 

M. Steyn, J .  Ass. off. anal. Chem., 1967, 50 (2), 363.
15.37 Detoxification of aflatoxin in peanut meal by hydrogen 

peroxide, V. Sreenivasamurthy, H. A. B. Parpia, S. Srikanta 
and A. Shankar M urthy, J. A ss. off. anal. Chem., 1967,50 
(2), 350.
A new approach to destroy aflatoxin in toxic peanut meal. 

I t  involves heat treatm ent of the meal at 80°C for J  hour with 
H j0 2 at pH  9.5. T he destruction of aflatoxin is confirmed 
by biological tests, using Duckling and Duck embryos.

A. A.
15.38 S u rv iv a l o f Pathogens in  D ahi, N . P. T iwari and I. P. 

Singh , Indian J .  D airy Sci., 1966, 19, (3), 162.
T he pathogens differed in their rate of destruction; S a lm . 

p ara typh i and S h . dysenteriae were more susceptible than S ta p h , 
aureus and E. coli. In  view of the long survival of.pathogens at 
3-5°C and 22-25°C, dahi cannot be considered safe from the stand
point of transm itting infection.

b . s. N.

15.39 Studies on yellow  Pseudomonas infecting new ly cropped 
rice. 4. Fluorescent pigments produced by P . trifolii P . straminea, 
and P . alba nov. species, M orio M atsuno, Rep. F d  Res. Inst. 
Japan , 1967, 22, 1.
P. trifolii produced invisible fluorescent pigm ent (maximum 

absorption, 410 m/r; maximum fluorescence, pH  3. P. straminea  
and P . alba produced yellow or yellow green pigments (maximum 
absorption, 460-470 m p  maximum fluorescence pH , 7-9). T he 
effects of compositions and conditions of the growth media on 
the abilities of the organisms to produce the fluorescent pigment 
have also been investigated.

A. A.
15.40 T oxicity o f Aspergilli isolated fro m  groundnuts and  groundnut 

cakes, P. G. Choudhary and S. L. M anjrekar, Indian V et. J . ,  
1967, 44 (5), 359.
Of the 150 samples of groundnut cake in Bombay dock, 13 

per cent was infested by A . flavus  and 20 per cent with A . flavus  
oryzae, A . fum igatus, A . niger, Penicillium, R hizopus etc. T he 
infestation of A . flavus  and other fungi in white, injured and 
healthy nuts was 5 per cent whereas in damaged, discoloured nuts 
it was 57.5 per cent. Infestation of A . flavus  in white nuts was nil 
whereas in discoloured it was 26.25 per cent.

A. A.
15.41 Exam ination o f prepared foods in plastic package fo r  C l. 

botulinum, C. T achindo Jr, T . M idhra, G. S. N ygaard and 
H . L. Bodity, A p p l. M icrobiol., 1967, 15 (2), 426.
Low incidence of Cl. botulinum  was noticed in  a survey of 113 

plastic packaged foods which required little or no heating before 
consumption. Among several materials tested, only soybean 
cake and Turkey roll, supported growth and toxinogenesis in 
Cl. botulinum  type E.

b . s. N.
15.42 Toxicological studies w ith a hydrocarbon solvent S B P  

62/82, A. I. T . W alker and D. E. Stevenson, F d  Cosmet. 
Toxicol., 1967, 5 (1), 19.
Acute and subacute toxicity studies of the hydrocarbon solvent 

SBP 62/82 derived from petroleum have been carried out in rats 
and dogs. T he acute oral L D 60 in rats exceeded 20 ml./kg.

No adverse effects attributable to the solvent were noted after 
thrice weekly 1 or 5 ml./kg. of SBP to rats for 13 weeks, once 
weekly oral doses of 0.5 or 2.5 ml./kg. of a 20 per cent emulsion 
of SBP to rats for 26 weeks, or daily graded oral doses of 0-0.5 m l/ 
kg. of SBP to dogs for 24 weeks.

A. A.
15.43 Enterococci in  the atmosphere o f two p lants m aking dried  

m ilk, H. Jarchovska, P rum ysl P otravin , 1967, 18 (1), 33.
T he environment conditions and atmosphere in two plants 

manufacturing dried milk products have been checked for 10 
months for the presence of enterococci. T he Chirana ‘ S ’ 
Aeroskop and Petri dishes with selective culture m edium have 
been employed for sampling. T he results are presented in  six 
tables covering 102 analyses, and evaluated mathematically by 
applying statistical methods.

A. A.
16. In fes ta tion , P e s tic id e s  a n d  F u n g ic id e s
16.56 E valuation  o f some repellent cream form ulations against 

housefly and mosquito, S. H. Quadri, J. K. K rishna Rao and 
S. K. M ajumder, In t. Pest C ontr., 1967, 9 (2), 25.
Composition B consisting of petroleum base, 84 per cent, citral

10 per cent, clove oil, 5 per cent and K eam feria  galanga rhizome 
powder (Kaehura) 1 per cent was superior to composition A con
sisting petroleum base, 77 per cent oil citronella 18 per cent, 
clove oil, 4 per cent and K aem feria  galanga rhizome powder, 
1 per cent, against house flies and mosquitoes. However it was 
less effective against house flies as compared to standard cream 
C consisting petroleum jelly, 89 per cent and dimethyl pthalate,
11 per cent. T he formulations A and B were shown to be very 
pleasant in smell, without any discomfort or irritation. No toxic 
symptoms were observed while testing these creams against house 
flies on treated papers and against mosquitoes on hum an volunteers.

K. A. R.
16.57 O n the identification o f K h a p ra  bettle, Trogoderma grana- 

rium , Eizo M itsui, R ep. F d  Res. Ins t. Japan , 1967, 22 (8). 
T he position of Tr. varium  and Tr. inclusum  has been clarified

by morphological studies. A key for the identification of Tro
goderma for plant quarantine purposes is provided.

J .  v .  s .

16.58 Studies on the application o f rodent repellent to storage 
warehouse. 3. Tests on Efficiency o f paper grain bag treated w ith  
rodent repellent, T oyOAKI H arada, R ep. F d  Res. Inst. Japan , 
1967, 22(33).
Paper bags treated with rodent repellent Lam tarin (2-4 g./m* 

per bag) containing the antibiotic cycloheximide were tested in 
six warehouses. T he treated bags were mixed in 3 separate stacks. 
T he stacks mixed with treated bags were uneffected by rats while 
ordinary bag stacks showed rodent damage. T he success achieved 
was 100 per cent.

J .  v .  s.
16.59 Studies on fu m igan t ethylene oxide. V I I .  S ter iliza tion  

o f m ould injurious to the stored cereals and influence on germ ina
tion o f p lan t seeds, Osamu T suruta and Akiko Ishihara, Rep. 
F d  Res. Inst. Japan , 1967, No. 22, 147 (Food Sanitarian , 1966, 
7 ,(4), 298).
T he maximum efficiency of fumigant against parasitic moulds 

of stored cereals was found when fumigation was done for 2 hours 
with an ethylene concentration of 30 per cent in the chamber; 
and for 48 hours and 72 hours respectively with ethylene concen
trations of 0.8 per cent and 0.7 per cent. Seed germination was 
effected by fumigation in different ways with species.

J. V. s.
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16.60 R etention o f vaporized lindane by plants and  animals, D a v i d  

M . W h i t e a c r e  a n d  G e o r g e  W. W a r e , J .  agric. F d  Chem., 
1967, 15 (3), 492.
Chicken, rats, mice, frogs, fish and plants were exposed to 

vapourized lindane for 7 to 46 days. Nearly all animal tissues and 
plants showed significant storage of lindane, including egg yolk 
from test chicken. All the test fish died during exposure.

B. S. N.
16.61 T oxicity  o f six organophosphorus insecticides to fish, 

A. Sreenivasan and G. K. Swaminathan, Curr. Sci., 1967, 
36 (15), 397.
Review. 15 references and 3 tables.

16.62 A  review o f the problem o f the toxicity o f the pesticidal 
chemicals in  fo o d  in Ind ia , S. K. M a j u m d e r , Indian F d  Packer, 
1967, 21 (2), 54.
Review. 20 references.

16.63 R odent control o f stored grains, T . H a r a d a , Japan  agric. 
Res. Q uart., 1 (3), 22.
T h e chemicals used in Japan for rodent control and the degree 

of their success.
16.64 M oisture content, its significance and measurement in  stored 

products, S. W. P i x t o n , J .  S tored  Prod. Res., 1967, 3 (1), 35. 
Review. 18 references.

17. N u tritio n  a n d  B io ch em istry
17.42 Sym posium  on dietary carbohydrates in  man, A m . J .  clin. 

N u tr ., 1967, 20 (2), 65.
Contains 19 papers.

17.43 Feeding o f in fants w ith  fu l l  f a t  soyabean— rice diets, Po- 
c h a o  H u a n g , T a  C h e n g  T u n g ,  H u n g - C h i  L u e , C h i n - Y u n  
L e e  & H u o y a o  W e i ,  J .  trop. Pediatr. &  A fr . C hild  H lth , 1967, 
13 (1), 27.
Using a toasted and an extruded full fat soya bean flour, 2 kinds 

of protein rich soyabean rice-diets, AD M  and W enger formulae 
were prepared. These formulae, together with an American 
commercial full-fat soya product, Sobee and a cow’s milk formula 
were fed to infants (1-6J month old) for 6 months. Protein 
intake was 3.5 g/kg. body weight/day.
17.44 Feeding studies in  low-birth weight (L B W ) infants. I . 

Relationships o f dietary protein fa t ,  and electrolyte to rates o f  
weight gain, clinical courses and serum chemical concentrations, 
M. D a v i d s o n , S. Z. L e v i n e , C. H. B a u e r  a n d  M. D a n n , J .  
Pediatr., 1967, 70(5), 695.
Isocaloric formula (cow’s milk protein, com  oil, and dextri- 

maltose) were adjusted so that 6, 4, 3 and 2 g/kg./day of respective 
proteins were fed to infants (LBW). T he minim um intake 
of protein which was associated with consistently high rates of 
gain in weight (RGW) was 4 g/kg./day. Observations on two 
different dietary intakes of fat and minerals were also made in a 
limited num ber of infants. W ithin the range of variations in the 
daily intake of either fat or minerals there were no effects on gain 
in weight among the infants studied.

A. A.
17.45 Approaches to village level in fan t feeding. I. M u lti 

mixes as general foods, D .  B. J e l l i f f e , J .  trop. Pediatr. G f A fr .  
C hild  H lth , 1967, 13 (1), 47.
Principles and types of m ulti mixes.

17.46 V itam in  A  therapy in  children w ith  Kwashiorkor, Sheila 
M . Pereira, Alman Begum, T hilakavathy Isaac a n d  M ary 
E. D umm , A m . J .  clin. N u tr ., 1967, 20 (4), 297.

Single intra muscular injection of 100,000 I.U . of water miscible 
palmitate effected significant improvement in children suffering 
from kwashiorkar and severe vitamin A deficiency.

B. S. N.
17.47 V itam in  E  content o f in f  ant form ulas and cereals, M a r t h a  

W. D i c k s - B u s h n e l l  &  K a r e n  C. D a v i s , A m . J .  clin. N u tr ., 
1967, 20 (3), 262.
Six infant formulae and 10 infant cereals analysed respectively 

contained: 0.08-3.86 and 0.03-1.8 mg/100 g. of tocopherol: and 
0.08-1.06 and 0.03-049 mg/100 g. of alphatocopherol. D estruc
tion of tocopherol during processing was indicated. These low 
levels indicate the need of supplementation with tocopherol.

B. S. N.
17.48 A  study o f the diet pattern  o f the S in d h i com m unity in  

Bombay, M a y a  A d v a n e y , A l a m e l a  V e n k a t a r a m a n  a n d  
N. R a j e s w a r a  R a o , J . N u tr . D ietet., 1967, 4(2), 110.
Survey Report.

17.49 Patterns and trends in fo o d  consumption in  Ind ia , K. V i s w e s -  
w a r a  R a o , J .  N u tr . D ietet., 1967, 4 (2), 79.
Review. 19 references. 8 tables.

17.50 Association o f growth sta tus and the prevalence o f nutritional 
deficiency signs among pre-school children, S h a n t h a  M a h a d e v a n , 
T . P .  S u s h e e l a  a n d  M .  C. S w a m i n a t h a n , Indian J .  med. Res., 
1967, 55 (5), 497.
A report of survey conducted in twenty six villages covering 

1809 children between the ages of 1 to 5 years.
K. A. r .

17.51 Influence o f Socio-economic factors on the nutritional status 
and fo o d  in take o f pre-school children in  a rural community, 
R a j a m m a l  P .  D e v a d a s  a n d  P a r v a t h y  P .  E a s w a r a n , J .  N u tr . 
D ietet., 1967, 4 (2), 156.
Survery report. 6 references and 8 tables.

17.52 The nutrition and feeding o f industrial workers in  developing 
countries, M .  S w a m i n a t h a n , J .  N u tr . D ietet., 1967, 4 (2), 131. 
Review. 42 references and 11 tables.

17.53 N o n  enzym atic browning reactions in  smoked foods, Z e n o n  
Z i e m b a , J .  N u tr . D ietet., 1967, 4 (2), 122.
N on enzymatic browning in smoked foods is mainly due to 

carbonyl-amino reactions although the smoke carbonyls undergo 
caramelization in non-amino systems. Oxidative browning due 
to limited supply of air may also occur.

B. S. N.
1 7 .5 4  Chemical and biological evaluation o f the effect o f  ferm en

tation on the nu tritive value o f foods prepared fro m  rice and gram, 
R . R a ja l a k sh m i a n d  K. V a n a ja , B rit. J .  N u tr ., 1 9 6 7 , 21  (1 ), 
467 .
Id li, prepared from milled rice, dehusked black gram and 

K ham an  from dehusked and milled Bengal gram showed increased 
thiamine and riboflavine levels and a lower phytate content as 
a result of fermentation during their processing. Rats fed on 
both these products showed an increase in weight gain, nitrogen 
retention, thiamine and riboflavin levels of liver, haemoglobin 
content of blood and liver xanthine oxidase and succinic dehydro
genase activities in comparison with control group of rats.

B. s. N.
17.55 Protein quality o f feeding stuffs. 4. Progress report on 

collaborative studies on the microbiological assay o f  available 
amino acids, A. W. B o y n e , S. A. P r i c e ,  G. D. R o s e n  a n d  
J. A. S t o t t , B rit. J .  N u tr ., 1967, 21 (1), 181.
Available methionine and lysine in samples of whale, meat, 

fish, groundnut and soya bean meals and skim milk powder were



ABSTRACTS
assayed microbiologically with Tetrahym ena pyriform is  and 
Streptococcus zymogens. D ry  grinding of the meal and predigestion 
with specific levels of papain have been suggested as provisional 
methods for protein quality on the basis of these studies.

B. S. N.
17.56 The digestion o f  heat-damaged protein, M. C. N esheim 

a n d  K. J. Carpenter, B r i t .J .  N u tr ., 1967, 21 (2), 399.
Chicks killed and examined 3 hours after being fed a test 

meal containing heat-damaged cod flour (C36) showed much more 
nitrogen in gut; those fed freeze dried cod muscle showed little 
more nitrogen in intestine than those subsisting on N-free diet. 
I t  is probable that large quantities of heat damaged protein may 
remain undigested in small intestine, which may then get de- 
amineted by fermentation in caecum so that values for digest
ibility of nitrogen and of individual amino acids appear to be 
higher than the real level.

B. S. N.
.17.57 The short term prognosis o f severe prim ary infantile mal

nutrition, J. S. G a r r o w  a n d  M. C. P i k e , B rit. J .  N u tr ., 1967, 
21 (1), 155.

17.58 The concentration o f copper in the liver o f A frican  children 
w ith M arasm us, L . G o d e t t e  a n d  P. J. W a r r e n ,  B rit. jf. N u tr ., 
1967, 21 (2), 419.
T he copper content o f African children suffering from marasmus 

was not different from those suffering from other diseases. Only 
children suffering from Kwashiorkor had high copper content.

B. S. N.
17.59 D istribution o f carotene and f a t  in  liver, pancreas and  

body f a t  o f Ghanians, M a n d  D a g a d u , B rit. J .  N u tr ., 1967, 
21 (1), 453.
General.

17.60 Sym posium  proceedings— absorption o f  nutrients fro m  the 
intestine, Proc. N u tr . Soc., 1967, 26 (1), 1-67.

18. Food  P ro cess in g , P ack ag in g  a n d  E n g in e e rin g
18.41 Continuous quality control in grain processing, Y. P a m e r a n z  

and A. B. W ard, Cereal Sci. Today, 1967, 12 (4), 159.
Review. 83 references.

18.42 H ydrogenation and  bleaching control procedures, E. G. 
L a n t o n d r e s s , 3 . A m . O il. Chem. Soc., 1967, 44 (4), 154 A. 
Brief description of various hydrogenation control tests, refrac

tive index, congeal points, and Wiley melting point and their use 
in the quality control of hydrogenated oil.

J .  v .  s .

18.43 Refinements in  control viscometry, R. W. G o e t z , T . D. 
W h e e l o c k , H. F. C o n w a y  a n d  E. B. L a n c a s t e r , Cereal Sci. 
Today, 1967, 12 (4), 151.
A simple cooking viscometer developed at N orthren Laboratory 

utilises a pin mixer driven by electric m otor to stir a slurry or 
liquid sample in a brass cup placed in a water bath for tem perature 
control or for cooking starch and flour pastes. T he viscosity of 
a sample is determined in effect by measuring changes in mixer 
torque through an appropriate electronic circuit and recording 
instrument. Im provem ent made in this instrum ent have been 
reported here.

A. A.
18.44 A pplication  o f fre e ze  drying technique in the development 

o f service rations, B. S. B h a t i a  a n d  P. K. V i j a y a r a g h a v a n , 
Ind ian  F d  Packer, 1967,21 (1), 10.
Review. 21 references.

18.45 Spray drying dairy and food produts, C. H . A m u n d s o n , 
A s h r a e J .,  1967, 9 (3), 70.
Efficacy and advantages of spray drying dairy and food products.

18.46 Indigenous substitutes o f pa lm  oil in  tin  p la te  process, K. 
V e n k a t e s w a r a  R a o , G. S i v a  R a m i  R e d d y , B. P a n d u r a n g a  
R a o , B. A .  R .  S o m a y a j u l u  a n d  S .  D .  T h i r u m a l a  R a o , 
Ind ian  F d  Packer, 1967, 21 (1), 20.
Crude rice bran oil and mahua fat are found to be satisfactory 

substitutes to oil in hot dip tinning.
A. A.

18.47 The packaging o f fish  meal, R. J .  N a c h e n i u s , Fish. N ew s  
Interna t. 1967, 6 (2), 20.
General.

18.48 Bubble form ation in polystyrene containers filled  w ith  ja m , 
E. G. D a v i s , F d  Preserv. Q ., 1967, 27 (1), 19.
No bubbles were observed in containers with polyethylene 

closures, b u t containers with tin  plate closures developed bubbles. 
T here were no bubbles in packs with tin plate closures filled at 
140°F and stored at room conditions, or evacuated to 10 in. 
Hg and stored under a vacuum of 9 in. Hg. Pretreatm ent of con
tainers in either live steam or hot detergent solutions failed to 
remove the bubbles, but their character was altered.

K. A. R.
18.49 Design features o f peeler centrifuges, S t o h l m e i e r , Chem. 

Engng Progr., 1967, 48 (3), 65.
Besides the peeler type of centrifuges wherein the solids 

are discharged from the bowl by a ploughing or peeling device 
in an essentially batchwise operation, other types of centrifuges 
like Pusher, Helical convector, Vibratory and conical screw slide 
are also dealt in brief.

M. c . B.
18.50 Gas fired  p la n t in the fo o d  fac tory , A n t h o n y  J .  B u r t o n , 

F d  M fi, 1967, 42 (5), 48.
General.

18.51 Present status and fu tu re  prospects o f fo o d  irradiation, 
E. M. S o u t h e r n , F d  M f . ,  1967, 42 (1), 19.
Review. 38 references.

18.52 Preservation o f fresh  white fish  w ith  gamm a radiation, 
K. O s t q v a r  a n d  M. S l u s a l , J .  F ish Res. B d  Canada, 1967, 
24 (1), 9.
Fresh white fish (Coreyonus clupeaformis) irradiated with 150,000 

rads judged acceptable up  to 29 days of storage in ice. Fish 
treated with 75,000 rads were acceptable up to 22 days, those treat
ed with 300,000 rads though bacteriologically acceptable received 
lower sensory scores. Unirradiated samples were dominated 
by gram-negative micro-organisms belonging to the genera 
Pseudomonas, Achromobacter, and Flavobacteium. Samples treated 
with 150,000 rads showed survival of gram  positive micro
organisms belonging to the genera Corynebacterium  and M icro
coccus which were replaced by gram-negative micro-organisms 
after 29 days of storage.

K. A. R.
18.53 Som e recent developments in  the canning o f  foods, V. K. 

M a t h u r , K. R. D w a r a k a n a t h  a n d  B. S. B h a t i a ,  Indian F d  
Packer, 1967, 21 (2), 37.
Review. 26 references.

18.54 H ydrocolloid rheology in  the form ulation  o f  convenience 
foods, E l i s a b e t h  F a r k a s  a n d  M a r t i n  G l i c k s m a n , F d  Technol. 
Champaign, 1967, 21 (4), 535.
M outh-feel imparted by gums (hydrocolloids) is directly 

related to their rheological properties. Viscosity and shear can

199
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be used effectively to characterise mouth-feel of food products 
and to duplicate the texture of original food product by use of gums. 
Developmental work for matching texture is described for orange 
beverage and chocolate milk shake.

A. A.

18.55 Trends in paper board packaging, C . W. E n g ster , F d  
M f., 1967, 42 (1), 30.
T he use of coated, laminated, and varnish coated paper boards 

for packaging of food products are discussed.
B. S. N .

18.56 Fundamentals in  fr u it  juice concentration, H . A. C . T h ijs s e n , 
a n d  L . R. W. A. M id d e lb e r g , I .I .R .  Transaction {D e lft) , 
1966, 113.
T he various methods of concentrating the fruit juice like evapo

ration combined with distillation, crystallisation and the membrane 
processes of pre-evaporation, direct osmosis and reverse osmosis 
have been elaborated. T he relative merits of the various methods 
are also indicated.

M . C. B.

18.57 Effect o f different methods o f cooking and  storage on th e  
ascorbic acid content o f vegetables, S w a ra n  P a sr ic h a , Ind ian  
J .  med. R es., 1967, 55 (7), 779.

18.58 Effects o f agitation and temperature in deep f a t  fr y in g  o f  
potatoes. 11. Determination o f efficiency o f the deep fa t- fry e r , 
H . S tr o c k , C . O. B a ll  a n d  S. S . C h a n g , F d  Technol. Cham 
paign, 1967, 21 (4), 649.
Efficiency of the fryer in deep frying of potatoes, was tested 

by 2 methods. Both methods showed that throughout the frying 
medium at a controlled tem perature, agitation by releasing steam 
into hot fat resulted in a more uniform  distribution of heat than 
did non-agitation. This method of distribution, however, was not 
as efficient as agitation by circulation.

j .  v .  s .

18.59 E ffect o f freeze-drying on the quality o f longissimus dorci 
muscle o f pork, J . M . T o u m y  a n d  R . L . H e lm e b , F d  Technol. 
Champaign, 1967, 21 (4), 653.
Freeze-drying of raw chops caused toughening with individual 

variations. Both heavy and light loins appeared satisfactory for 
freeze-drying. Since all chops were cooked rapidly in a way not 
promoting tenderness, it is believed that revised cooking procedure 
could be used to offset the toughening effect of freeze-drying.

J .  v .  s .

18.60 Factors affecting film  thickness and  uniform ity on double
drum during dehydration o f sweet potato flakes, J. J. W a d sw o r t h , 
G . M . Z ieg ler  J r ., A. S. G allo  and  J. J. S pa d a ro , F d  
Technol. Champaign, 1967, 21 (4), 668.
I t is hypothised that the -film of sweet potato puree adhering to 

the surface of double drum -dryer is formed by two mechanisms 
and the film is described in terms of two layers. T he first layer 
adheres to the drum , by a ‘bum  on’ effect while the hot dm m  sur
face is in contact with the liquid puree. T he second layer is 
formed by puree which is forced through the spacing between the 
dm m s by the shearing force of the revolving drum s and by the 
hydrostatic force of the puree in the dryer. T he thickness of the 
puree film is effected significantly by changes in drum  spacing, 
drum  velocity, puree viscosity and level of puree in the dryer.

A. A.

18.61 Assessing suitability o f plastic film s fo r  pre-packaging  
fru its  and vegetables, T o m p k in s  R. G., F d  M f . ,  1967, 42 (4), 34.

T he advantages, disadvantages and problems involved are 
discussed; the need for avoiding hazards arising out of restricting 
ventilation is emphasised.

B. S. N.
18.62 T ota l extraction by solvent o f oil-bearing raw m aterials: 

a new continuous process, G. B. M a h t in e n g h i, Oléagineux, 
1967, 22 (5), 317.
T he new Donini-Garigoli method for the continuous extraction 

by solvent of all oily substances, notably from seeds, without the 
intervention of a continuous press and without the formation 
of fines. T he new counter current method has the following 
characteristics: (1) high extraction ratio due to the continuous 
rotary movement of the seeds in the solvent; (2) the movement 
of the seeds, at once vertical, rotative and oblique, rising in the 
apparatus and meeting the inverse movement of the curren t of 
solvent, which gives transversal extraction; (3) and continuous 
filtration of the miscella at different levels of the column, the 
formation of feed-back of fines being avoided.

A. a .
18.63 Solvent extraction milling, Cereal Sci. Today, 1967, 12 

(6), 219.
T he new method gives; up to 10 per cent higher yields of whole 

grains of superior quality than conventional milling methods. 
I t also provides in one process, rice oil and valuable proteins, not 
available till now by conventional milling. T h e flow chart for 
the process has been given. J. v. s.
18.64 Business potential o f R  and D  projects, G. T e p l it z k y , 

Chem. Engng, 1967, 74 (11), 136.
T he steps and procedure adopted for estimation of commercial 

economic worth of projects are described. Some of the aspects 
considered are cost estimates, feasibility analysis, market com
pétitives situation, product performance, patent situation, etc.

M. C. B.
18.65 R ela tive permeabilities o f p lastic film s to w ater and  carbon- 

dioxide, J o seph  T . W o o l l ey , PI. Physiol. W ash., 1967, 42 
(5), 641.
Materials tested were teflon, polyethylene, rubber dental dam, 

paraffine and rubber, oriented styrene, polycarbonate, polyvinylin- 
dine chloride, cellulose acetate, regenerated cellulose and polyethy
lene glj'col, and no materials was found to have a COa permeability 
as great as its water permeability.

J .  v .  s .
19. F ood T ex tu re  a n d  F lav o u r
19.22 Fish odours and the problems o f their removal, D . P. S e n ,  

J .  F d  Sci. Technol., 1967, 3 (4), 142.
Review. References 103.

19.23 F ru it aromas: A  survey o f  components identified, H . E . 
N u r sten  and  A. A. W il l ia m s , Cherny In d ., 1967, No. 12, 486. 
Review. 75 references.

19.24 E valuating  flavour and aroma, F d  M f .,  1967, 42 (1), 29. 
Describes the need and method employed for ‘assessing flavour

profile’ of food, pharmaceutical and cosmetic products.
B. S. N.

19.25 Volatiles fro m  grapes, V itis vinifera {Linn). C ultivar  
Grenache, K. L. S tevens, J. L. B o m b en  a n d  W. H. M c F a d d e n , 
J .  agric. F d  Chem., 1967, 15 (3), 378.
A large num ber of compounds have been identified, the most 

abundant being 1-hexanol, 3-m ethyl-l-butanol, trans-2 hexanol, 
hexanol and 1-heptanol.

A. A.
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M anufacturers of :

PSG
Electric Motors, Pumps, Diesel Engines, 
Electric Sirens, Baling Presses, Lathes, 
Hydraulic and Electrical Engineering, 

Laboratory Equipment, etc.
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A T T E N T I O N !
M ACHINERY A N D  EQ UIPM EN T

For Canning, Pharmaceuticals, and Cosmetic Industries

Rotary H ydro Bottle W ashing M achine

ROTARY FRUIT WASHER 
CAN PROCESSING MACHINE 
STRAIGHT LINE AND SINGLE 

LINE EXHAUSTERS 
CONVEYORS 
POWDER MIXERS

WATER DISTILLATION PLANT
FRUIT MINCER
RETORTS
ELEVATORS
SIFTERS
DAIRY MACHINERY PARTS

TANKS AND HAND TRUCKS, ETC.
The above machine items of are made to meet the customer’s specific requirements

For your requirements please contact :
D O -A L L  E N G IN E E R IN G  IN D U S T R IE S

8-F, Longford Road, BANGALORE-25



T A T A  
Q U A L IT Y  

C O M E S  F IR S T  
W IT H  T H E  

F A M IL Y !

T h e  T a ta  O il M ills  h a v e  c re a te d  a s p e c ia l p la c e  
fo rt h e m s e lv e s  in  h o m es th ro u g h o u t In d ia , s e r v 
ing the f a m ily  w ith  a w id e  ra n g e  of the  f in e st  
la u n d ry  and  to ile t s o a p s , c o o k in g  m e d ia , h a ir  
o ils  and  sh a m p o o . P e o p le  e x p e c t— and  g e t -  
p ro d u c ts  o f o u tsta n d in g  q u a lit y . Q u a lit y  that

c o m e s  fro m  m o dern p ro d u ctio n  te c h n iq u e s , 
c e a s e le s s  re s e a rc h  and a d e te rm in a tio n  to o ffe r 
the  c o n s u m e r a good b u y . N o w o n d e r T a ta  
p ro d u c ts  f ig u re  p ro m in e n tly  on the h o u s e w ife ’s 
sh o p p in g  lis t !

THE TATA OIL MILLS COMPANY LIMITED Factories at: E rn a k u la m , B o m b a y , C a lc u t t a , D e lh i.
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a lw ays in season
GOODNESS PRESERVED 
FRESHNESS PRESERVED

I M f t '

The largest canning organisation in India 

Offers the widest range of canned, bottled and 

dehydrated fruits and vegetables.

Leads in the export of canned fruits & Vegetables. 

Always In season— All the year round— Can the-best. 

Always at your service.

THE M ID L A N D  FRUIT & VEGETABLE P R O D U C T S (IN D IA )
S A L E S  O F F I C E :  O K H L A  I N D U S T R I A L  E S T A T E  N E W  D E L H I - 2 0 .
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Be fresh and gay!

DRINKFANTAORANGE

REAL ORANGE FLAVOUR
tastes so good...it's fun to be thirsty!
H e r e 's  th e  b e s t ta s t in g  w a y  to  q u e n c h  y o u r  t h i r s t . . .  w ith  o ra n g e  fla v o u re d  F a n ta  . . .  th e  d r in k  th a t  

ta s te s  so g o o d , it 's  f irn  to  b e  th ir s ty !  T h e re 's  d e lic io u s  o ra n g e  f la v o u r  in  e v e ry  s in g le  s ip ! S u n s h in e  

g o o d n e s s  in e v e ry  g o ld e n  d ro p !  A t h o m e , o n  th e  jo b , o r  o u t w ith  f r ie n d s , d r in k  o ra n g e  fla v o u re d  F a n ta !

Fanta Orange tastes best because it is bottled by your Coca-Cola Bottler.

B o t t l e d  u n d e r  a u t h o r i t y  o f  T h e  C o c a - C o l a  C o m p a n y  b y  PURE D R IN K S  P R IV A T E  LTD ., BO M BAY  
F O C M  i s



U N I C H E M
LABORATORIES LTD.,

BOMBAY-60.
V  .  . . . . . . . . . . . . . J
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ASP/ABF-S4/67A

“Can you guess 
what the vitamins 

in Amul are for?” 
baby asked.

Yes,
chorused the 

little animals:

A m u l M I L K  F O O D  
contains the 7 vitamins your baby needs
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Vanitin

SYNTHETIC 
VITAMIN

blended with Vitamin D2

the first choice of the Vanaspati Industry

E
€ 3 H S

D e v e l o p e d  b y  'R o c h e '  s p e c ia l l y  f o r  t h e  V a n a s p a t i  In d u s t r y ,  

V a n i t i n  o f f e r s  t h e  f o l l o w in g  i m p o r t a n t  a d v a n t a g e s :

•  P u r e ,  s y n t h e t i c  V i t a m i n  A — d i lu t e d  w i t h  r e f in e d ,  

p e r o x id e - f r e e  g r o u n d n u t  o i l

•  F r e e  f r o m  a n y  u n p le a s a n t  t a s t e  o r  o d o u r

•  E x c e l l e n t  s t a b i l i t y

•  C o n v e n i e n t  t o  u s e — p o u r s  e a s i ly  in t o  m ix in g  t a n k s

•  A v a i l a b l e  in  d i f f e r e n t  b a t c h - s i z e  c o n t a i n e r s  t o  

s u i t  y o u r  s p e c i f ic  r e q u i r e m e n t s

•  S u p p l i e d  d i r e c t ly  f r o m  V o l t a s ’ a i r - c o n d i t i o n e d  g o d o w n s

— pioneers and leaders in the synthesis of vitamins ROCHE PRODUCTS LIMITED, B o m b a y  3 4  ( W B )

S o le  D i s t r i b u t o r s :VOLTAS LIMITED
Bombay • C alcutta  * M adras* N ew  D elhi * Bangalore 
C ochin  • K anpur • Secunderabad • Ahmedabad
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C H A N D R A  C O R P O R A T I O N
Manufacturers of:

M U LTIPU R PO SE  FOOD
“ PIONEER HOUSE”, PEEEAMEDU

COMPOSITION
28 Grams of Multi-Purpose Food provides the following :

CALORIES 111.0 VITAMIN A (I.U.) 857.0 I
PROTEIN (G m s.) 12.0 VITAMIN B-l (m g.) 0.4 j
CALCIUM (M gs.) 190.0 VITAMIN B-2 (m g.) 1.0
PHOSPHORUS (m g.) 234-0 VITAMIN D (I.U.) 71.0 ;
IRON (m gs) 1.5 NICHOTINIC ACID (m g.) 4.0 !

gram s o f M ulti-purpose Food provide a M.P.F. has the advantage in  that it n eed s no ch a n ge l
Third o f d a ily  requirem ents o f Protein, in  food habits. It can  be incorporated in  a ll
V itam ins and M inerals and h a lf the daily  
req u irem en t o f ch ild ren

the food that is  usually  prepared at hom e. It is  
available in  two form s, n am elys, p iced  and plain.

Compliments from :
S R I  G . R . G O V I N D A R A J U L U

“ Pioneer House”, Peelamedu, COIMBATORE-4
........................................................................................................................................... iiiiiiiiimiiiiiramiiiiiiii!r]niiiiiiiiiiattiinmnii«{*»{«:imini!iiiQiHniiiiim3iii!ii«iiiiaiiiniiiiiii{niiiiiitiiiia!miii4iiNC]iiimi!iiiiaiiinimiiir]iiiimiiuiaH!iiiiiimnuiiiiiiiiiiaiiiiimittic

T I M - N E D O P T I F A ’ 
POCKET REFRACTOMETER

C a l i b r a t e d  t o  g iv e  d i r e c t  r e a d i n g s  o f  p e r c e n t a g e  o f  s u g a r  
o r  s o l u b l e  s o l id s  in  a  s o lu t io n ,  t h e  T I M - N E D O P T I F A  
r e f r a c t o m e t e r  c o m b i n e s  a c c u r a c y  w it h  s p e e d .T h is  c o m p a c t  
i n s t r u m e n t  is  f i t t e d  w i t h  a n  a d d i t io n a l ,  c o n t r a s t i v e  I l l u m i 
n a t i n g  p r i s m  t h a t  m a k e s  r e a d in g s  e a s ie r ,  f a s t e r  a n d  m o r e  
a c c u r a t e .  M a n u f a c t u r e d  u n d e r  l ic e n c e  as id  w i t h  o r ig in a l ,  
i m p o r t e d  o p t i c a l  c o m p o n e n t s  f r o m  N E D O P T I F A , H o l l a n d ,  
t h e  T I M - N E D O P T I F A  r e f r a c t o m e t e r  h a s  w id e  a p p l i c a t io n s  
in  f o o d  p r o c e s s in g ,  f r u i t  p r o d u c in g ,  s o f t  d r in k s ,  f r u i t  
j u ic e s ,  a d h e s iv e s ,  s i z in g  s t a r c h  a n d  lu b r ic a t i n g  o i ls .

d. T. JAGTIANI
N a t i o n a l  H o u s e ,  T u l l o c h  R o a d ,  A p o l l o  B u n d e r ,  B o m b a y - 1

héros' JTJ-3
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i f  you are in the food . jmm 
packaging industry jjffi

^m Ê È È Ê Ê Ê m È
; Ä 1

* 0 v '
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M LI
1

I N M A N  ■ ,. 
F O O D  \ 
P A C K E R  y
is a ‘must’ for you I
P ublished every tw o  m onth s, the Indian F ood  
Packer is  the official organ o f  the A ll-In d ia  F o od  
Preservers’ A sso c ia tio n . It offers you  :
R esearch and rev iew  papers on food  science and 
tech n o logy
N ew s and view s on export potentia ls and foreign  
m arkets
Incisive ed itoria ls on the d a y -to -d a y  prob lem s  
faced by the food  p rocessin g  industries
R eview s o f  the latest book s on fo o d  science and  
tech n o logy

Ir -

àJ i l l

l
Indian F ood  Packer com m and s a w ide c ircu la tion  
am ong the fo o d  processing and ancillary in d u s
tries, and the research and d eve lop m en t d ep art
m ents o f  the Central and State G overnm ents.

Su bscrip tion  R ates: Rs. 10/- per year 
Rs. 2 /- per copy  

F oreign : 17 sh. per year
postage
free

INDIAN FOOD PACKER
P ost Bag N o . 2, B an galore 16, India

Subscription Order Form
Starting immediately, please send me INDIAN FO O D  PACKER for one year at Rs.
N A M E  : ____________________________________

C O M P A N Y / I N S T I T U T I O N  N A M E  : 

T Y P E  O F  B U S IN E S S ' .  _________________

□
□
STREET.,

B IL L  M E

B IL L  M Y  C O M P A N Y

I 1 C H E C K  H E R E  IF  Y O U  W A N T  ' I N D I A N  F O O D  P A C K E R ’  

T O  B E  S E N T  T O  Y O U R  H O M E

CITY.. ZONE.. STATE..

JWr/KP/3015
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With the best Compliments of

MANIPAL POWER PRESS
Quality Printers and Process Engravers

Manipal, P . B. No. 4
S. K ANAR A, Mysore State

Telephone 44, Manipal
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Instructions to Contributors
1. Manuscripts of papers should be typewritten in double space on one side of the paper only. 

They should be submitted in triplicate. The manuscripts should be complete and in final form, since no 
alterations or additions are allowed at the proof stage. The paper submitted should not have been 
published or communicated elsewhere.

2. Short communications in the nature of letters to the editor should clearly indicate the scope of 
the investigation and the salient features of the results.

3. Names of chemical compounds and not their formulae should be used in the text. Superscripts 
and subscripts should be legibly and carefully placed. Foot notes should be avoided as far as possible.

4. Abstract: The abstract should indicate the scope of the work and the principal findings of the 
paper. It should not normally exceed 200 words. It should be in such a form that abstracting periodicals 
can readily use it.

5. Tables: Graphs as well as tables, both representing the same set of data should be avoided. 
Tables and figures should be numbered consecutively in Arabic numerals and should have brief titles. 
Nil results should be indicated and distinguished clearly from absence of data.

6. Illustrations: Line drawings should be made with Indian ink on white drawing paper preferably 
art paper. The lettering should be in pencil. For satisfactory reproduction, graphs and line drawings 
should be at least twice the printed size. Photographs must be on glossy paper and contrasty; two 
copies should be sent.

7. Abbreviations of all scientific periodicals should strictly conform to those cited in the World 
List of Scientific Periodicals, Butter Worths Scientific Publication, London, 1952. 8

8. References: Names of all the authors should be cited completely in each reference. Abbrevi
ations such as et al., should be avoided.

In the text, the references should be indicated by numbers placed above rhe line (superior). 
They should be numbered and included at the end of the article in serial order.

Citation of references in the list should be in the following manner.
(a) Research Paper: Menon, G. and Das, R. P., J. sci. industr. Res., 1958, 18, 561.
(b) Book: Venkataraman, K., The Chemistry of Synthetic Dyes, Academic Press, Inc., New York,

1952, Voi. II, 966.
(c) References to article in a book: Joshi, S. V. in The Chemistry of Synthetic Dyes, by

Venkataraman, K., Academic Press, Inc., New York, 1952, Voi. II, 966.
(d) Proceedings, Conferences and Symposia: As in (c).
(e) Thesis: Sathyanarayan, Y., Phytosociological studies on the Calcicolous plants of Bombay, 1953.

Ph.D. thesis, Bombay University.
( / )  Unpublished work: Rao, G., unpublished, Central Food Technological Research Institute,

Mysore, India.



Do you get this kind of service with the packages 
you buy?

É

Check.

» 1
Cannery layout service

Expert advice on canning technology

Guidance on the right kind of pack
age for your product
Evaluation of the usefulness of vari
ous finishes, internal lacquers, varni
shes, coatings and printing inks

Assessment of product / package 
compatibility, performance, shelf-life

Paper labels designed for the market

A  range of high-speed seaming 
machinery

Comprehensive after-sales service

You will, at Metal Box
Remember, too, that every Metal Box product and service 
is backed by the Com pany's long manufacturing experience 
in India plus the advanced know -how  of their associates— 
acknowledged world leaders in packaging.

METAL BOX f a
M eta l, P a p e r  an d  F lex ib le  P ackag ing .
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