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R E S E A R C H  P A P E R S

Physico-chemical and Rheological Properties* and Milling 
Quality of Indian Durum Wheats

A. R a h im , P. H a r id a s  R ao  a n d  S . R . S h u r p a l e k a r  
Central Food Technological Research Institute, Mysore

M anuscrip t Received: & Ju n e  1973
S tu d ie s  o n  p h y s ic o - c h e m ic a l  c h a r a c t e r i s t i c s  o f  f iv e  v a r i e t i e s  o f  d u r u m  w h e a ts ,  v iz . ,  Loca l red , B ijaga  

yellow , A m r it , B ijaga  red  a n d  c o m m e r c i a l  B ansi h a v e  i n d i c a t e d  w id e  v a r ia t io n s  i n  1000 k e r n e l  w e ig h ts  
(36.1-47.8 g). B ijaga  red  h a d  12 p e r  c e n t  n o n - v i t r e o u s  k e r n e l s  a s  c o m p a r e d  to  1.0 p e r  ce n t or  l e s s  f o r  th e  
r e m a i n i n g  v a r ie t i e s .  T h e  r a n g e s  f o r  t h e  h e c to l i t r e  w e ig h t  a n d  h a r d n e s s  e x p r e s s e d  a s  c r u s h in g  r e s i s t a n c e  
w e r e  73.5-77.0 k g  a n d  12.5-13.8 k g  p e r  g r a i n  r e s p e c t iv e ly .  T h e  c h e m i c a l  a n a ly s i s  o f  m aida  f r o m  d u r u m  
w h e a t s  i n d i c a t e d  v a r i a t i o n  i n  p r o t e in  (11.2-15.5 p e r  c e n t ) ,  w e t  g lu te n  (35.3-52.0 p e r  c e n t ) ,  f a l l in g  n u m b e r  
(431-487), p ig m e n t s  (1.85-2.53 p p m  a s  b e ta  c a r o te n e )  a n d  l ip o x id a s e  a c t iv i ty  (8 .7 -2 5 .5 //4 o 2/g /m in ) .

F a r in o g r a p h  s tu d i e s  h a v e  s h o w n  th a t  t h e  w a te r  a b s o r p t io n  f o r  a l l  th e  v a r i e t i e s  r a n g e d  f r o m  71 to  74 
p e r  c e n t  e x c e p t  63.7 p e r  c e n t  i n  c a s e  o f  L o ca l red. A m r i t  a n d  Loca l red  v a r i e t i e s  h a d  h ig h e r  m ix in g  t i m e  
(7.5-8.0 m in )  a n d  s ta b i l i ty  (8-12 m in )  a s  c o m p a r e d  to  t h e  lo w  v a lu e s  o f  2 a n d  3  m i n  r e s p e c t iv e ly  fo r  
B ijaga  red  w h ic h  a l s o  h a d  a  s ig n i f i c a n t ly  h ig h  m ix in g  to l e r a n c e  in d e x  o f  100 B .U . E x te n s o g r a p h  c u r v e s  
f o r  m aida  i n d i c a t e d  t h a t  r a n g e s  fo r  e x te n s ib i l i t y  a n d  r e s i s t a n c e  to  e x te n s io n  w e r e  105-168 m m  a n d  
390-520 B .U . r e s p e c t iv e ly .  T h e  r e s i s t a n c e  to  e x te n s io n  w a s  s ig n i f ic a n ty  h ig h  (1008 B .U .) f o r  L o ca l red.

T o ta l  s e m o l in a  y ie l d s  o n  th e  m o d if ie d  L a b o ra to ry  B u h le r  m i l l  w a s  53.7 p e r  c e n t  f o r  B a n si a n d  
44.1 p e r  c e n t  fo r  B ijaga  red.

With the onset of green revolution, the production 
of wheat in India has touched 26 million ton mark 
during 1971-72, more than double that of about 
12 million tons during 1966-671. With still higher 
targets for the coming years, India may face the 
problem of economical utilisation of surplus wheat. 
The production of durum wheats, concentrated 
mainly in the States of Madhya Pradesh, Gujarat, 
Maharashtra and Mysore, is estimated at about 
3 million tons. At present, mainly Canadian durum 
wheats have great demand in international market. 
Though this extra hard category of Indian ^iurum 
wheat is priced higher than hard as well as soft 
wheats, little scientific information is available on 
their' milling quality and suitability for processing 
into different products. As such, in years to come, 
the export possibility of durum wheats, highly priced 
in international market, is likely to prove an important 
avenue for the utilisation of the surplus. In this 
paper are presented the results of studies relating to 
physico-chemical and rheological characteristics and 
some aspects of milling quality of durum wheats, 
cultivated in South India.
Materials and Methods

Varieties of wheats: Samples of Bijaga red
(from Medium Research Station, Bijapur), Bijaga

yellow, Amrit and Local red (from Agricultural Re
search Station, Annigeri) were obtained from Uni
versity of Agricultural Sciences, Dharwar. For 
comparison, Bansi wheat purchased from local market 
was also included in the study.

Physical characteristics: Bushel weight and Hecto
litre weight were determined by AACC methods2. 
The contents of vitreous kernel and vulgare wheat 
were determined by visual examination. For 
1000 kernel weight, a representative sample of each 
variety was used in triplicate. Hardness of 10 
selected sound kernels of different varieties was 
determined using a Flat Crush and Ring Stiffness 
Tester (Gaydon, England) and was recorded as 
crushing resistance in kg per grain.

Chemical characteristics: Moisture, crude gluten, 
total ash, pigments and lipoxidase activity of different 
varieties of wheat were determined according to 
AACC methods2. Crude protein (N X 5.7) was 
estimated by Micro-Kjeldahl method. The Falling 
Number, an index of alpha-amylase activity, was 
estimated using Hagberg’s apparatus2.

Rheological properties: For evaluating the rheologi
cal properties, the atta used was obtained by grinding 
cleaned durum wheat in Kamas Hammer Mill (Type 
Slaggy 200A) using a sieve with 0.8 mm apertures.

1
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The maida was obtained by milling 2 kg samples 
of durum wheat in a Buhler laboratory mill, model 
MLU-202. Farinogram and extensogram characte
ristics of atta and maida from different wheats were 
studied using Brabender farinograph and extenso- 
graph according to AACC methods2.

Semolina milling quality: For milling of durum 
wheats for semolina, the Buhler laboratory mill, 
model MLU-202 was modified. The following 
modifications were tried to arrive at conditions of 
maximum yield of semolina from Bansi variety. 
The reduction rolls were kept open. Five clearances, 
i.e. 0.45 , 0.40, 0.35, 0.30 and 0.25 mm were tried 
for the break rolls Br  For break roll B3, the clear
ances adjusted were 0.15, 0.20, 0.30 and 0.40 mm. 
A standard steel gauge was used for the adjustment of 
clearances. One kg samples of Bansi wheat were 
conditioned to 18 per cent moisture by adding calcu
lated quantities of water in a 2 kg capacity tin container. 
The period of conditioning was 4 hr during which 
the containers were shaken at an interval of 15 min. 
Additional 0.5 per cent of water was added just before 
milling as described by Black and Bushuk3.

The combined overtailings from the finer sieves 
at break rolls B1, B2 and B3 were collected as semolina 
fraction. The flour and the bran obtained from 
different break rolls were also collected separately. 
The bran was sieved mechanically in a Buhler labo
ratory plane sifter and the semolina recovered was 
added to the combined semolina overtailings.

The combined semolina fractions were sieved 
mechanically to separate fine semolina from the coarse 
one. The overtailings from 60 mesh and 6XX 
(about 74 mesh) sieves formed the fine semolina 
fraction, while the coarse fraction consisted of the 
overtailings from 32 and 45 mesh sieves.

As clearances of 0.30 and 0.20 mm between break 
rolls Bx and B3 respectively resulted in maximum 
yields of fine semolina, the remaining varieties of 
wheats were milled for semolina using these operating 
conditions. The yields of semolina from different 
wheats under modified conditions of the Buhler 
mill are presented in Tables 5 and 6.

Results and Discussion
Physical characteristics: The results on the 

physical, chemical and rheological characteristics of 
the wheat samples as well as those of maida and atta 
are presented in Tables 1,2 and 3. The thousand kernel 
weight indicated that Bijaga red and Local red varie
ties are comparatively short grains, while Amrit 
variety consisted of larger grains. The commercial 
Bansi and the Bijaga yellow varieties rank in between 
Amrit and Bijaga red or Local red varieties. The 
hectolitre weights of Bansi, Local red and Amrit 
were somewhat higher than that of Bijaga yellow or 
Bijaga red. Except for the Bijaga red variety con
taining as high as 12 per cent non-vitreous soft 
kernels, the remaining varieties were almost free 
from soft wheat kernels. The hardness of the

T able 1. physical  characteristics o f  durum  w heats*
Variety Bushel Hectolitre 1000 ker- Vitreous Crushing

wt. wt. nel wt. kernels resistance
lb kg g o//o kg/grain

Bansi 61.5 77.0 41.5 99.6 13.8
Local red 61.0 76.0 36.5 99.4 12.7
B ijaga yellow 59.5 74.0 42.0 99.0 12.7
A m rit 61.0 76.0 47.8 99.8 12.8
Bijaga red 59.0 73.5 36.1 88.0 12.5

* Free from vulgare wheat

T able 2. c h em ic a l  characteristics  of  d uru m  w heats*

Variety Product M oisture
%

Protein
%

B ansi A t ta 10.0 15.9
M a id a 12.1 14.6

Local red A t ta 10.0 13.1
M a id a 13.1 12.2

B ijaga  yellow A tta 10.5 13.6M a id a 11.7 12.5
A m rit A tta 10.0 16.6M aida 12.1 15.5
B ijaga  red A tta 8.9 13.4

M a ida 9.1 11.2
•Figure* expressed on 14% moisture basis t as beta

W et gluten
%

Total ash
%

Fallingnum ber Pigm entsf
ppm

Lipoxidaseactivity
Mlo2/g/m in

32.8 1.27 561 2.72 23.5
46.0 0.68 434 2.50 15.2
31.8 1.29 633 3.02 30.0
43.3 0.61 469 2.53 12.0
31.5 1.49 572 2.17 36.6
43.7 0.67 431 1.88 13.8
42.1 1.35 675 2.59 47-752.0 0.77 487 1.91 25.5
31.6 1.52 527 2.19 26.435.3 0.68 448 1.85 8.7

•carotene
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T a b l e  3 . r h e o l o g ic a l  p r o p e r t i e s  o f  d u r u m  w h e a t s — f a r i n o -

GRAPH STUDIES
Variety Product W ater ab

sorption
Doughdevelop.
tim e

Stab
ility Mixingtolerance

index
% m in m in B.U.

B ansi A t ta 70.6 6.0 4.5 70
M aida 74.0 7.5 4.5 70

Local red A tta 66.6 5.0 9.0 80
M a ida 63.7 8.0 12.0 60

b ijaga  yellow A tta 65.3 3.5 4.5 60
M a ida 73.0 4.5 4.5 70

A m rit A tta 72.8 5.0 8.0 60
M a ida 74.0 7.5 8.0 60

Bijaga red A tta 65.0 3.0 9.0 25
M aida 71.0 2.0 3.0 100

giain was maximum for the Bansi wheat and lowest 
for the Bijaga red variety. Amrit, Bijaga yellow 
and Local red have values in between, in that order.

Chemical characteristics: Atta as well as maida 
from Amrit variety contained maximum protein, 
while the protein contents of Local red, Bijaga red 
and Bijaga yellow were in a comparable range though 
lower than that of Bansi or Amrit varieties. The 
gluten content followed a similar pattern as protein 
content. In view of its high gluten content, Amrit 
variety may be effectively incorporated to improve 
the bread making quality of maida obtained from 
indigenous wheats. Maida from Bansi or Local red 
varieties contained significantly higher amounts of 
pigments as compared to Bijaga yellow, Amrit and 
Bijaga red. As such, they appear to be more suitable 
for use in pastry goods. The falling number was 
maximum for Amrit followed by Local red. Bansi 
and Bijaga yellow varieties had significantly low fall
ing number. It is interesting to note that Amrit 
variety which scores over other varieties with respect 
to important chemical characteristics has nearly 
three times the lipoxidase activity as that of Bijaga 
red, and nearly twice as high as Bijaga yellow, Local 
red or Bansi. Such high lipoxidase activity in Amrit 
is likely to be a disadvantage during long term storage 
or processing into different products. However, 
all these values are comparatively lesser than those 
reported for durum wheats grown in Western 
countries4.

Rheological properties: The data presented in 
Table 3 show that maida from all the varieties had 
exceptionally high water absorption ranging between 
71 and 74 per cent, the only exception being Local 
red for which water absorption was 64 per cent. The 
dough development time for Bansi, Local red and 
Amrit was significantly higher than that of Bijaga

yellow or Bijaga red. It is interesting to note that 
Local red variety had exceptionally high dough 
stability of 12 min. In case of Amrit, the dough 
stability (8 min) was significantly higher than those 
of Bansi, Bijaga yellow or Bijaga red. Bijaga red 
variety had a significantly lower mixing tolerance 
index of 100 Brabender units as compared to 60 to 
70 for the remaining varieties. The Farinograph 
studies indicate that Local red and Amrit varieties 
have excellent dough characteristics followed by Bansi 
variety. The Bijaga red had poor mixing time, 
stability as well as tolerance.

It is interesting to note that only in the case of 
Bijaga red, the stability for maida was significantly 
less than the corresponding value for atta. In 
contrast, the atta samples of the remaining varieties 
had lesser dough development time and lesser or 
equal dough stability as compared to their correspond
ing values for maida.

The Extensograph studies (Table 4) have indicated 
that for all the varieties, the extensibility was higher 
in the case of maida as compared to corresponding 
values for atta. The resistance to extension for 
maida from Local red variety was nearly double that 
of corresponding values for the rest of the varieties. 
The Amrit and Bansi varieties had significantly higher 
resistance (510 to 520 B.U.) than those (392 to 440 
B.U.) of Bijaga yellow and Bijaga red. The ratio 
of resistance to extensibility—an index of dough 
consistency—practically followed the same pattern as 
resistance to extension. The area of the extensogram 
which gives a -fair idea about the strength of the 
flour was comparable for Bansi and Amrit varieties. 
It was significantly higher for Local red variety as 
compared to that of Bansi or Amrit. Comparatively 
the Bijaga red had a poor strength, half as that of

T a b l e  4 . r h e o l o g ic a l  p r o p e r t i e s  o f  d u r u m  w h e a t s  
e x t e n s o g r a p h  s t u d ie s

Variety Product Extensi- Resistance Area
bility(E)

mm
(R) to  extension 

B.U.
R/E sq cm

B ansi A t ta 115 570 5.0 82
M a ida 143 520 3.6 110

Local red A tta 105 1040 10.0 , 136
M aida 120 1008 8.4 146

B ijaga  yellow A tta 98 420 4.3 55
M aida 143 443 3.1 90

A m rit A t ta 125 615 4.9 128
M aida 168 510 3.0 118

B ijaga red A t ta 93 335 3.6 46
M a ida 105 390 3.7 56
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Bansi or Amrit variety. Thus, the Extensograph 
studies also substantiated the conclusions drawn 
from the Farinograph studies. It may be concluded 
that Bijaga red and Bijaga yellow varieties have 
comparatively poor rheological properties, while Local 
red, Bansi and Amrit have the desirable properties 
in that order.

Semolina milling: As seen in Table 5, the optimum 
conditions for semolina milling in a Buhler labo
ratory mill are 0.30 and 0.20 mm clearances for 
break rolls B, and B3 respectively. This is evident, 
when the flour yi'eld and total semolina yield are 
taken into consideration.

The results on the yield of semolina using these 
clearances for different varieties of wheat are presented 
in Table 6. The total yields ranged between 44 and

T a b l e  5 . EFFECT OF MODIFICATION OF BREAK ROLLS ON
THE YIELD OF SEMOLINA FROM BANSI WHEAT

Break rolls clearance 
(mm) (mm)

Fine
semolina*

Coarse T otal FlourJ 
semolinaf semolina

b 3 % % % %
0 . 4 5 0 . 4 0 1 7 . 9 1 5 . 6  3 3 . 5 7 . 9
0 . 4 5 0 . 3 0 2 7 . 3 2 2 . 6  4 4 . 9 1 0 . 3
0 . 4 5 0 . 2 0 3 1 . 4 1 7 . 4  4 8 . 8 1 0 . 8
0 . 4 0 0 . 2 0 3 7 . 2 1 5 .1  5 2 .3 1 1 .3
0 . 3 5 0 . 2 0 3 9 . 2 1 1 . 2  5 0 . 4 1 5 . 6
0 . 3 0 0 . 2 0 4 1 . 0 1 2 . 7  5 3 . 7 1 6 . 4
0 . 2 5 0 . 2 0 4 0 . 1 1 3 . 0  5 3 .1 1 8 . 9
0 . 3 0 0 . 1 5 3 9 . 3 1 3 . 4  5 2 . 7 1 9 . 5

* Overtailings of 6 0  mesh and 6 x x  sieves 
f  Overtailings of 3 2  and 4 5  mesh sieves 
I  Throughs and overtailings of l O x x  sieves

T a b l e  6 . YIELD OF SEMOLINA AND FLOUR FROM DURUM
WHEATS*

Variety Fine semolina** Coarse Total
semolinaf semolina FlourJ

%
B ansi 4 0 . 9 1 2 . 8  5 3 . 7 1 6 . 4
Local red 3 7 . 2 1 0 . 5  4 7 . 7 1 6 . 5
B ijaga yellow 3 9 . 6 1 0 . 6  5 0 . 2 1 6 .1
A m rit 3 7 . 8 1 0 . 0  4 7 . 8 1 6 . 4
Bijaga red 3 5 . 5 8 . 6  4 4 . 1 2 0 . 0

* Clearances at Bj and B3 are 0 . 3 0  and 0 . 2 0 mm res-
pectively

** Overtailings of 6 0  mesh and 6 x x  sieves 
f  Overtailings of 3 2  and 4 5  mesh sieves 
t  Overtailings and throughs of l O x x  sieves

54 per cent with Bijaga red having the lowest yield. 
The semolina yield, apart from other factors, depends 
mostly on the hardness of the grain. It can be seen 
from Table 1, the value for the hardness of the grains 
was maximum for the Bansi, which gives the highest 
yield of semolina, while that of the Bijaga red gave 
the lowest values for both the semolina yield and 
hardness. Thus hardness of the grain can be 
taken as one of the criteria for good semolina yield. 
It is however likely that, in view of the differences 
in their physico-chemical properties, the above 
mentioned modifications of the Buhler laboratory 
mill for semolina milling, though found optimally 
suitable for Bansi wheat, may not be optimum for 
other varieties milled.

This study brings out the need for processing 
different varieties of durum wheats for semolina 
milling in a mill, wherein the milling operations 
can be carried out under comparable conditions 
with respect to the clearance between the break or 
reduction rolls. Local red and Amrit varieties appear 
promising in view of their chemical characteristics 
and rheological properties. However, it may be 
concluded that as compared to Bansi variety which 
is an accepted variety for semolina milling, Local red, 
Bijaga yellow as well as Amrit varieties have shown 
great possibilities for improving th e ' bread making 
quality of indigenous wheats or for semolina milling 
for use in different traditional foods and pastry goods.
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P r e s e r v e d  chapaties o n  s to r a g e  g r a d u a l ly  lo s e  t h e i r  f r e s h  f la v o u r .  C a rb o n y l c o m p o u n d s  p la y  a n  i m p o r t a n t  
r o l e  i n  th is .  T h e  c h a n g e s  i n  to ta l  c a r b o n y l  c o m p o u n d s  o n  s to r a g e  a t  0-5°C, a m b i e n t  t e m p e r a t u r e  a n d  
50°C a r e  r e p o r te d .  T h e  q u a n t i t a t iv e  e s t im a t i o n  o f  s a t u r a t e d  a n d  u n s a t u r a t e d  c a r b o n y ls  b o th  i n  f r e s h  
a n d  s to r e d  chapaties i s  d e s c r ib e d .  T h e  c o n c e n t r a t i o n  o f  s a t u r a t e d  c a r b o n y ls  w a s  f b u n d  to  d e c r e a s e  a n d  
th a t  o f  u n s a t u r a t e d  o n e s  i n c r e a s e d .  M a jo r  c a r b o n y ls  i n  f r e s h ly  p r e p a r e d  chapaties i n c l u d e  a c e to n e ,  p ro -  
p a n a l ,  e t h a n a l ,  d i a c e ty l  a n d  a c e to in .

Chapaties have been successfully preserved in 
ready-to-eat form for more than six months in this 
laboratory for feeding troops. Though preserved 
chapaties remain free from microbial deterioration their 
organoleptic properties like flavour and texture are 
affected during storage and are not relished by troops. 
The present investigation was undertaken to study 
the flavouring compounds of fresh chapaties and the 
changes that take place during storage.

Although no information is available on flavouring 
compounds of chapaties the chemical constituents of 
bread flavour have been well investigated2. Rothe 
and Thomas3 have emphasized that carbonyl com
pounds formed during baking by sugar-amine 
interactions are principally responsible for bread 
flavour. Wiseblatt and Kohn4 have identified ace
taldehyde, acetone, crotonaldehyde, diacetyl, for
maldehyde, furfural, • hexanone-2, heptanone-2, iso- 
butanal, methylglyoxal, methylethylketone, n- 
valeraldehyde and pyruvic acid in bread aroma. 
The type of amino acid has been reported to affect 
the kind of carbonyl compounds formed during 
reaction with sugar in Maillard reaction where as 
the sugar type influences the amount of carbonyls 
both in model systems and bread6"7. Reynold8 has 
emphasized the importance of Strecker degradation 
during baking and has shown that aldehydes formed 
by this reaction are found both in crust and crumb 
of bread. In this reaction o^Ldicarbonyl com
pounds react with amino acids forming aldehyde 
having one carbon atom less than the parent amino 
acids.
R —C O  R — C — O H
R '—C O + R ’ -C H —N H —------------ + R '— C — H

C O O H  R '—C H O  + N H .+ C O ,

Carbonyl compounds can also be produced from 
oxidation of lipids during baking and addition of 
lipoxidase to fat component of dough has been 
reported to improve the flavour of bread*. 
Besides carbonyls, alkylpyrazines have also been 
recently identified and have been reported to in
fluence the aroma of baked products10.

The present paper describes the results of prelimi
nary investigations on separation and identification 
of carbonyl compounds present in fresh and preserved 
chapaties.
Materials and Methods

Preparation and storage of chapaties: Chapaties
were prepared from wheat flour (atta) (500 g), water 
(300 ml), salt (10 g), sorbic acid (2.4 g) and vanaspati 
(50 g) by the method described previously by Rao et 
al.1. Two chapaties were packed in paper/Al foil (0.02 
mm)/polythene (150 gauge) laminate pouches and ten 
such packets were stored at 0-5°C, room temperature 
and 50°C. Similarly chapaties were also prepared 
by incorporating 0.1 per cent Embanox-6 and stored 
at room temperature along with the samples without 
Embanox. Initially and after 1, 3, 5, 7, 10 and 15 
days, one packet of each type was removed and 
powdered separately. Powdered samples (10 g) were 
shaken with carbonyl free benzene (50 ml). Total 
carbonyl content in benzene extracts was determined 
by the method of Henick et al.11 by measuring the 
colour intensity in a Klettsommerson photocolori
meter using Filter No. 4 8  (4 8 0  m p).

Isolation of carbonyls as 2,4-dinitrophenylhydrazones: 
Powdered samples of fresh and three months old 
chapaties (without Embanox-6) that had been stored 
at room temperature were separately extracted with 
carbonyl free chloroform. The chloroform extract

S
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was refluxed with 1 per cent 2, 4-dinitrophenyl- 
hydrazine solution in 5N sulphuric acid for two 
hours. The chloroform layer was repeatedly washed 
with 2N sulphuric acid for removal of unreacted 
dinitrophenylhydrazine followed with water and dried 
over anhydrous sodium sulphate. Dried extract was 
concentrated and made upto a known volume with 
methanol.

Separation of 2,4-dinitrophenylhydrazones (DNP 
HS) by thin layer chromatography on silica gel G: 
Glass plates (20x20 cm) were coated by pouring an 
uniform slurry of silica gel G (7 g) and water (20 ml) 
on them and tilting these from side to side. The 
plates were dried at room temperature and activated 
at 120°C for two hours before using. A known 
volume of 2,4-dinitrophenylhydrazone solution was 
applied in the form of a streak and the plates were 
developed in a solvent system consisting of carbon 
tetrachloride: cyclohexane: ethylacetate (10:2:1). 2, 
4-Dinitrophenyl hydrazones of ethanal, propanal, 
butanal, hexanal, octanal, acetone, ethyl methyl ketone, 
cyclohexanone, furfural, crotonaldehyde, diacetyl 
and acetoin were also applied along with the experi
mental samples. Fig. 2 is a typical chromatoplate 
showing the resolution of 2,4-dinitrophenylhydrazones 
of carbonyls present in fresh and stored chapaties. 
For quantitative estimation, the different bands were 
scrapped and extracted with methanol. The con
centration of hydrazones was determined colori- 
metrically17 in alkaline medium (Table 1).

Separation of 2,4-dinitrophenylhydrazones by thin 
layer chromatography on magnesia-celite: The plates 
were coated by spreading an uniform slurry of magnesia 
(3 g), celite (1 g), water (15 ml) and dried at room 
temperature for 48 hr. Experimental samples 
along with the known 2,4-dinitrophenylhydrazones 
were applied and the plates developed in a solvent 
system consisting of chloroform: hexane (3:1). The 
method was essentially that of Schwartz et al.12 with 
minor modifications. A typical chromatoplate is 
shown in Fig. 3. For quantitative estimation of 
saturated and unsaturated carbonyls the coloured 
bands were scrapped from the plate and extracted 
with methanol. The concentrations of hydrazones 
in methanol extracts were measured colorimetrically 
in alkaline medium17 (Table 2).

T a b le  2 . c o n c e n t r a t io n  o f  s a t u r a t e d  a n d  u n s a t u r a t e d  c a r 
b o n y l s  IN FRESH AND STORED CHAPATIES SEPARATED ON MAGNESIA- 

CELITE PLATE

T otal carbonyls %
Band No. Fresh Stored

1 6.9 19.2
2 10.1 20.2

3 + 4
(unsaturated carbonyls)

4.1 10.3

S
(saturated carbonyls)

78.9 50.4

T a b l e  1 . R f  v a l u e s , c o n c e n t r a t io n  a n d  t e n t a t iv e  i d e n t if ic a t io n  o f  c a r b o n y l s  i n  f r e s h  a n d  s t o r e d  (3 m o n t h s ) c h a p a t ie s .

Band
Rf values Con. (% ) of total 

carbonyls Colour on silica gel G Colour with 
alcoholic K O H M ajor com ponent

num ber Fresh Stored Fresh Stored Fresh Stored Fresh Stored identified

1 0.06 0.00 7.29 6.90 Brownish
orange

Brownish
orange Blue Blue Diacetyl1.2

2 0.06 0.06 4.34 4.06 a it Violet Violet Acetoin1
■ 3 0.18 0.18 1.45 1.67 >> „ Blue Blue Dicarbonyl2
4 0.40 0.40 2.20 1.60 it »» Violet Violet —
4(a) — 0.44 — 2.50 — tf - it —
5 0.50 0.50 1.82 2.00 Yellow Yellow Violet It Ethanal1.2
6 0.60 0.60 77.57 75.80 it it it it A cetone+P ropanal+ C rotonal'dehyde1.2
7 0.70 0.71 1.87 1.72 it it » t> Ethylmethyl ketone1-2
8 0.81 0.82 2.03 1.40 if it JJ it Heptanal or H eptanone-2
9 0.90 0.91 1.47 0.80 H i) it tt Nonanal

M ethod of detection: 1, Rf value; 2, colour with alcoholic K O H .
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.Results and Discussion

The changes in total carbonyls in chapaties stored 
at different temperatures are depicted in Fig. 1. It 
is seen that total carbonyls in chapaties remain 
practically constant during first two days but decrease 
to a significant extent during next three days. On 
subsequent storage a definite increase in their con
centration is observed upto fifteen days. The initial 
decrease was minimum in samples stored at 0-5°C 
and maximum in samples stored at 50°C indicating a 
temperature dependent secondary interaction of 
carbonyls in stored chapaties. Similar changes in 
total carbonyl content of bread have been observed 
by Lorenj and Maga13. They have described initial 
losses due to volatilization and oxidation of the 
carbonyl compounds in bread. However in the 
present study the chapaties were packed in foil lami
nates and losses due to volatilization may not be 
significant. The initial decrease in carbonyls may 
therefore be due to oxidation or their secondary 
interactions with amino compounds. Since on sub
sequent storage an increase in carbonyl concentration 
has been observed the secondary interaction with 
amino groups is most likely. A mechanism involving 
carbonyl and amino groups may be depicted as 
follows in which an /3-unsaturated compound may 
be regenerated.
R—CH—NHa+R'.CHg.CHO----- ►  R'.CH,—CH=N—CH—R

COOH COOH+R'.CHO
R'—C—CHO R'—C—CH-N—CH—R

II COOHR'—CH---------- R"—CH

STORED AT DEFFERENT TEMPERATURES

A similar reaction mechanism has been suggested 
for reaction between n-heptanal and tyrosine ethy- 
lester by Day et al.u  This is further supported by 
the increased concentration of unsaturated carbonyls 
in stored chapaties (Table 2).

The resolution of 2:4-DNPHS of carbonyl com
pounds present in freshly prepared and 3 months 
stored chapaties is shown in Fig. 2. The Rf values, 
concentration of each band and their colour on silica 
gel G and with alcoholic potassium hydroxide and 
the tentative identification of major compounds of 
the bands are presented in Table 1. The 2 :4-DNPHS 
of carbonyls present in freshly prepared chapaties 
could be resolved into nine bands. However, major 
portion (75-78 per cent) was present in 6th band. 
The Rf value of this band corresponded to that of 
acetone, propanal and crotonaldehyde. This band 
on further resolution on magnesia celite plate gave 
two spots, one corresponding to saturated carbonyls 
and another feeble red spot corresponding to 2-enals 
indicating slight amounts of -unsaturated aldehyde. 
The colour intensity of the red bands obtained from 
SC8 was much higher than that from FCg (Fig. 3) 
indicating higher percentage of unsaturated carbonyls 
in the sixth band in the stored chapaties.

The bands No. 1 and 3 gavebluecolourwithalcoholic 
KOH indicating dicarbonyl compounds. The Rf 
value of band No. 1 corresponded to that of diacetyl. 
Since on silica gel G, the 2:4-DNPHS are resolved 
due to difference in their chain length, the band No. 3 
may be higher homologue of diacetyl. The bands 
4 and 4 (a) had brownish orange colour on silica gel 
G and gave violet colour with alcoholic KOH. 
Their Rf values did not coincide with any of the 
carbonyls tested. The bands No. 8 and 9 had yellow 
colour on silica gel G plate and gave violet colour with 
alcoholic KOH. The Rf value of band No. 8 was 
inbetween hexanal and octanal. Therefore the com
pound may be either heptanal or heptanone. The 
band No. 9 had higher Rf value than that of octanal. 
Since carbonyls having more than eight carbon atoms 
are possible only by degradation of unsaturated 
fatty acids, it may be nonanal, which could be formed 
by oxidation of oleic acid.

The separation of 2:4-DNPHS on magnesia- 
celite plate is shown in Fig. 3. On magnesia-celite, 
the 2:4-DNPHS are separated due to differential 
adsorption coefficients of ketones, saturated aldehydes, 
°(/?-mono unsaturated aldehydes and 2,4-diunsaturated 
aldehydes. Schwartz et al.12 have demonstrated the 
separation of carbonyl compounds in the above classes. 
However, in the present study saturated aldehydes2

. -------m i n t i n '^ « ™
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F C S C A B C D E F G  H I J K L
Fig. 2. T h in  layer chrom atogram showing the resolution of 2:4-Dinitropheny! hydraiones of 
various carbonyl compounds.
FC, F resh  chapati; SC, stored chapati (3 m onths); A, ethanal; B, propanal; C, butanal; D, 
hexanal; E, octanal; F, acetone; G , cyclohexa none; H, crotonal dehyde; I, furfural; J, ethyl 
methyl ketone; K , diacetyl; L , acetoin. Adsorbent: Silica gel G; Irrigating solvent; carbon 
tetrachloride cyclohexane-ethyl acetate (10:2:1); system; ascending.
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Fig. 3. T h in  layer chrom atogram showing the separation of 2:4-D NPHS of carbonyls on 
m agnesia—celite (3:1) plate.
Legend same as under Fig. 2; M , 2:4—hexadienal; FC , and SC, bands No. 6 of FC and SC 
respectively of silica gel plate (Fig. 2). Irrigating solvent; chloroform—hexane (12:42); 
system; ascending.
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and ketones could not be separated. °(/3-mono-and 
diunsaturated aldehydes could be separated, but in 
case of experimental samples considerable overlap
ping of bands was observed and therefore both 2-enals 
and 2,4-dienals were estimated as total unsaturated 
aldehydes. The concentration of saturated and un
saturated carbonyls both in freshly prepared and 
stored chapaties are presented in Table 2. It is 
seen that concentration of saturated carbonyls de
creased from 78.9 to 50.4 per cent, where as that of 
unsaturated carbonyls increased from 4.1 to 10.3 per 
cent during three months storage of chapaties at 
room temperature. The band No. 2 gave blue 
colour on magnesia-celite plate while band No. 1 had 
brownish yellow colour and remained at base. The 
Rf value and colour of band No. 2 were similar to
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M e a s u r e m e n t  o f  in d u c t i o n  p e r io d  b y  t h e  w e ig h in g  m e th o d ,  a n d  o f  o x y g e n  u p ta k e , r e f r a c t i v e  in d e x  a n d  
TB A  a n d  p e r o x id e  v a lu e s  a t  r o o m  t e m p e r a tu r e  a n d  a t  S0=lC, a l l  p o in te d  to  t h e  a n t io x id a n t  a c t iv i ty  o f  p u r e  
L -p roV ine i n  f r e s h  s a r d i n e  o il .  A t 0 .02  p e r  c e n t  l e v e l  i n  t h e  o il ,  p r o l in e  w a s  a s  e f f e c t iv e  a s ,  B H A  a n d  a t  0.1 
p e r  c e n t  le v e l  i t  w a s  m u c h  m o r e  e f f e c t iv e  t h a n  B H A . A d v e r s e  c o lo u r  a n d  o d o u r  c h a n g e s  a t  0.1 p e r  c e n t  
l e v e l  w e r e  l e s s  n o t i c e a b le  a t  0 .02  p e r  c e n t  le v e l .  P r o l in e  i s  n o n - to x ic  a n d  i s  t h e  f i r s t  r e p o r te d  a n t i o x i 
d a n t  w i th  a  p y r r o l id in e  s t r u c tu r e .

Frozen or dried fish products become rancid as a 
result of the oil present in them, which is highly 
susceptible to oxidation. Stabilisation is essential 
to ensure palatability. Some proteins, including 
defatted fish protein concentrate, were earlier reported 
by Sen and Padival1 to have a stabilising effect on 
sardine oil. Fish protein hydrolysate was found even 
more effective than the concentrate in this regard 
(unpublished work2). Bishov, et al? reported that 
hydrolysed vegetable proteins stabilised the fat in’ 
soup powder.

Protein hydrolysates are mixtures of peptides and 
amino acids, each of which would differ in their 
antioxidant effectiveness. Individual amino acids 
have been reported4’5 to exhibit antioxidant activity. 
Initial screening in sardine oil showed that methionine, 
phenylalanine, alanine, leucine, isoleucine and tryp
tophan have slight antioxidant effect only at high 
concentrations of 1 and 5 per cent. Proline had 
significant antioxidant activity even at 0.1 per cent, 
and follow-up studies are here reported.
Materials and Methods

Chromatographically pure L-proline was used as 
the test antioxidant in these experiments. The 
sardine oil (FFA 0.1-0.5 per cent as oleic acid, IV 
145-165) used as a medium was rendered in the 
pilot plant from fresh oil sardines (Sardinetta longiceps).

Induction periods were determined by the method 
of room temperature storage, weighing and plotting 
used by Olcott and Einset6 and slightly modified by 
Sen and Padival.1 To ensure thorough incorporation 
of proline, which is only slightly oil-soluble, aliquots 
of proline in 60 per cent alcohol were measured into 
cuvets in duplicate, the solvent evaporated on a water 
bath, and 3 ml of oil added in small quantities with 
stirring and warming. In this series of experiments

sardine oil was used (a) as obtained, (b) after heating 
at 212°C for 5 min to destroy hydroperoxides, filter
ing and cooling, and (c) after heating on a waterbath 
at 90°C for 2.5 hr following addition of the antioxidant. 
The method was also used to compare BHA and 
proline for their antioxidant effectiveness at two con
centrations (0.02 and 0.1 per cent).

Changes in the refractive index7 determined at 
40°C were determined following storage of the oil 
containing 0.1 per cent proline at room temperature 
for 59 days, in triplicate.

Protection factors were determined by noting the 
time taken for the manometric absorption of 80 /“I 
of oxygen by 2 ml of the test sample (Tt) and'the 
control (Tc) at 40°C in a Warburg respirometer 
using a vibration speed of 100-120 per min. There
after the protection factor was calculated at T t-Tc/Tc. 
Sardine oil was heated at 212°C for 5 min to destroy 
hydroperoxides, and 20 ml each added to several 
petridishes of 10 cm diameter containing proline, 
which was thereafter incorporated with slight warm
ing. The dishes carrying this layer of oil were 
kept exposed at room temperature, and the oils tested 
manometrically for oxygen absorption after 1, 8, 16 
and 22 days of storage.

Both peroxide values (as O.D./mg oil) and TBA 
values (1000 X  O.D./mg oil) were determined by 
earlier methods1 on controls and proline-containing 
(0.1 per cent) sardine oils which were held for upto 
15 days at 50°C.
Results and Discussion

Proline at 0.1 per cent level prolonged the induction 
period, as determined by weight increase, under all 
the three conditions studied. In the oil as such, the 
increase in induction period was from 228 to 546 hr, 
in the oil heated at 212°C for 5 min to destroy hydro
peroxides, it was from 288 to 1230 hr, and in the oil
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heated at 90°C for 2.5 hr after antioxidant incorpo
ration, it ranged from 150 to 1100 hr. Proline shows 
up better in a peroxide-free oil, as is to be expected. 
The superior effect following fairly prolonged heating 
after antioxidant addition could be due to increased 
incorporation of proline, which at room temperature 
is only slightly oil-soluble, either by physical solu
bilisation or by solubilisation following chemical 
reaction with the components of the oil.

When storage of all three types of oils was continued 
for 62 days, the controls turned very viscous, while 
the treated samples had not changed very greatly. 
In  triplicate experiments, sardine oil itself, on keeping 
at room temperature rapidly increased in refractive 
index from 1.4727 to 1.4800, as calculated from graphs, 
on the 22nd day, while with 0.1 per cent proline, it 
took 59 days to reach this figure/

Protection factors were determined manometrically. 
Immediately after addition of 0.1 per cent proline, 
the negative protection factors obtained (-0.33 and 
-0.52 in duplicate experiments) revealed a pro
oxidant effect. With storage of the oil containing 
the added proline for 8 days, the values turned positive 
(2.91, 1.60) and after 16 days a strong antioxidant 
effect was seen (protection factors 40.0, 31.1). After 
22 days the protection factors fell again (7.1, 7.1), 
perhaps as a result of antioxidant destruction.

Fig. 1 shows the changes in peroxide value and 
TBA value of sardine oil held at 50°C without and 
with 0.1 per cent proline for 15 days. The 
suppressive action of proline is evident. The charac
teristic drop in the curves after a maximum indicate 
more rapid transformation than formation of the 
compounds being measured.

Proline was next evaluated in comparison with the 
well-known antioxidant BHA at concentrations of
0.02 and 0.1 per cent of each by the storage at 50°C 
and weighing procedure. The induction peroids 
obtained were:

Control for all experiments—135 hr 
With 0.02% BHA—215 hr 
With 0.1% BHA—285 hr 
With 0.02% proline—285 hr 
With 0.1% proline—1275 hr
At the lower concentration, both BHA and proline 

have a slight and similar antioxidant effect. At the 
higher (0.1 per cent) concentration BHA shows little 
protection improvement, but proline is many times 
as effective. However, at the higher concentration, 
adverse colour and odour changes were seen to be 
induced in the oil by proline. These changes were 
much less evident at the lower concentration, but 
this aspect calls for further study.

a*

a°

u
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Fig. 1. Changes in  TB A  values and peroxide values of sardine 
oil with and w ithout proline.

Changes in TBA values: (a) Sardine oil; (b) sardine oil with
0. 1 .per cent proline.

Changes in  peroxide values, (c) sardine oil; (d) sardine oil 
with 0.1 per cent proline.

Unlike BHA and BHT, proline is non-toxic at 
any concentration. It is present in high proportions 
in such proteins as gliadin, zein and gelatin, while 
its synthesis is also known. If found suitable, it 
may be possible to obtain it at a low price for use 
as an antioxidant.

This may be the first report of antioxidant potency 
for a substance such as proline carrying a pyrrolidine 
structure, and further synthetic approaches on this 
basis seem possible.
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Effect of Homogenization and Pasteurization on Surface 
Tension and Curd Tension of Buffalo Milk

C . P a r s a d , S . M . K u l k a r n i , B . G . L a d k a n i  a n d  C . A . M u l a y ,
N a tio n a l D a ir y  R esea rch  In s t itu te , K arn al

M anuscrip t R eceived: 7 J u n e  1973
S tu d y  w a s  c a r r i e d  o u t  to  f in d  o u t  th e  e f f e c t  o f  h o m o g e n iz a t io n  a n d  P a s te u r iz a t io n  o n  s u r f a c e  t e n s io n  
a n d  c u r d  t e n s io n  o f  b u ffa lo  m ilh .  T h e  s e q u e n c e s  p r a c t i s e d  f o r  h o m o g e n iz a t io n  w a s  p r i o r  (H P P ) a n d  a f t e r  
(H A P ) p a s t e u r i z a t i o n .  P a s t e u r i z a t i o n  w a s  d o n e  b y  h o ld e r  m e th o d  a n d  h e a t in g  to  h ig h  t e m p e r a t u r e  u n d e r  
la b o r a to r y  c o n d i t io n s .
A v e ra g e  s u r f a c e  t e n s io n  o f  r a w  b u ffa lo  m i l k  w a s  o b s e r v e d  to  b e  45.95 d y n e s /c m  a t  30°C w h ic h  i n c r e a s e d  
b y  0.89 a n d  0 .81%  i n  c a s e  o f  p a s t e u r i z a t i o n  b y  h o ld e r  m e t h o d  a n d  b e a t in g  to  h ig h  t e m p e r a tu r e  r e s p e c t i 
v e ly . O v e r-a l l  i n c r e a s e  i n  s u r f a c e  t e n s io n  w a s  8 .08%  fo r  d o u b le  s ta g e  a g a in s t  5 .01%  f o r  s in g le  s ta g e  
h o m o g e n iz a t io n .
C u rd  te n s io n  o f  r a w  b u ffa lo  m i lk  w a s  o b s e r v e d  to  b e  44.54 g. P a s te u r iz a t io n  b y  h o ld in g  m e t h o d  a n d  h e a t in g  
to  h ig h  t e m p e r a tu r e  r e s u l t e d  i n  r e d u c t io n  i n  c u r d  t e n s io n  v a lu e s  b y  32.5 a n d  28.1%  r e s p e c t iv e ly .
O v e ra l l  a v e r a g e  r e d u c t io n  i n  c u r d  t e n s io n  w e r e  73.1 
t i o n  r e s p e c t iv e ly .

S u rfa ce  te n s io n  is  o n e  o f  th e  im p o r ta n t p h y s ica l  
p ro p ertie s  o f  m ilk . S u rfa ce  te n s io n  m ea su re m e n ts  
h a v e  b e e n  carried  o u t  fo r  d e term in a tio n  o f  a d u ltera tion , 
fo a m in g  a b ility , e m u ls io n  s ta b ility , ra n c id ity  d e v e lo p 
m e n t an d  b a c ter io lo g ic a l g ro w th  in  m ilk .1 S u rfa ce  
te n s io n  o f  co w  m ilk  ran ges b e tw e e n  4 0 -6 0  d y n e s /c m  
w ith  an  average o f  4 6 -4 7 .5  d y n e s /c m  at 20 °C  as 
rep o rted  b y  J en n es  a n d  P a tto n .2 T h e  su rfa ce  te n s io n  
v a lu es  o b ta in e d  b y  T r a u b e ’s S ta la g m o m e tr ic  m eth o d  
w ere  4 9 .6  d y n e s /c m  at 27 °C  fo r  b u ffa lo  m ilk  as 
rep o rted  b y  C h an d a n  and  D a stu r3 w h erea s  S h arm a4 
a n d  S a t P arkash5 rep o rted  4 6 .2  an d  4 4 .5 8  d y n e s /c m  
a t 2 7 °C  re sp ec tiv e ly  b y  u s in g  D u N o u y  r in g  m e th o d .6 
H e tr ick  an d  T r a c y 7 rep o rted  d ecrea se  in  su rface  
te n s io n  fro m  4 4  to  35 d y n e s /c m  in  case  o f  raw  h o m o 
g e n iz e d  m ilk  w h ic h  w a s  a ttr ib u ted  t o  in crea sed  
l ip o ly s is . T r o u t  e t  a l 8. a n d  o th e r  w ork ers rep o rted  
in crea se  in  su rfa ce  te n s io n  o n  p a steu r iza tio n  a n d  
h o m o g en iza tio n .

C o w  or b u ffa lo  m ilk  fo rm  co m p a ra tiv e ly  m u c h  
to u g h e r  cu rd  th a n  h u m a n  m ilk  in  th e  s to m a ch . 
H o m o g e n iz a t io n  o f  m ilk  is  co m m o n ly  p ra c tised  to  
red u ce  th e  cu rd  te n s io n  m ak in g  it  su ita b le  fo r  in fa n t  
fe e d in g . H il l  regard s cu rd  te n s io n  o f  30  g  o r  u n d er  
as so ft  cu rd  m ilk . A v era g e  cu rd  te n s io n  v a lu es  o f  
raw  co w  an d  b u ffa lo  m ilk  are rep o rted  in  b e tw e e n  
5 0 -7 0  g  an d  4 0 -4 5  g  re sp ec tiv e ly . S p u r9 o b serv ed  
average cu rd  te n s io n  o f  11.6 a n d  11.2 g  fo r  h o m o g e 
n iz e d  grad e A  a n d  grad e B  m ilk  re sp ec tiv e ly . A  
n u m b e r  o f  research  w o rk ers h a v e  rep o rted  red u ctio n  
in  cu rd  te n s io n  d u e  to  h o m o g e n isa tio n  o f  m ilk .

72.7%  f o r  s in g le  a n d  d o u b le  s t a g e  h o m o g e m z a -

I n  th e  p r e se n t in v es tig a tio n , th e  w o rk  o n  su rface  
te n s io n  a n d  cu rd  te n s io n  h as b e e n  carried  o u t  to  
f in d  o u t  th e  e ffec t o f  h o m o g e n iz a tio n  a n d  p a steu r iz 
a tio n  o n  b u ffa lo  m ilk .

M aterials and M ethods
R a w  m a te r ia l :  B u lk  b u ffa lo  m ilk  fr o m  th e  e x p e r i

m en ta l d a iry  o f  th e  N a tio n a l D ia r y  R esea rch  In s t itu te ,  
K a rn a l w a s u se d  in  th e  ex p er im en t.

S ta n d a r d i s a t io n :  R a w  b u ffa lo  m ilk  sa m p les  w ere  
s ta n d a rd ised  to  6 p er  cen t fa t w ith  bufralo  sk im  m ilk .

1. H o ld e r  p a s t e u r i z a t i o n :  S ta n d a rd ized  m ilk  w as  
h e ld  in  a  w a terb a th  at 80 °C  so  as to  ra ise  th e  tem p era 
tu re  o f  m ilk  to  63°C  in  a b o u t 5 m in . L a ter , th e  m ilk  
w as h e ld  in  a n o th er  w a terb a th  m a in ta in ed  at 63°C  
fo r  a p e r io d  o f  30  m in .

2 . H ig h  te m p e r a tu r e  h e a t in g :  S ta n d a rd iz ed  m ilk  
w a s h e ld  in  a w a terb ath  m a in ta in ed  a t 8 0 °C  s u c h  
th a t m ilk  w a s a llo w ed  to  c o m e  to  tem p era tu re  o f  
73 °C  w ith in  15 m in  a n d  m a in ta in ed  a t th is  tem p era 
tu re  fo r  15 sec .

T h e  se q u e n c e  o f  h o m o g e n iz a tio n  w as as fo llo w s :
( i )  H o m o g e n iz a t io n  a fter  p a steu r iza tio n  (H A P )

( i t )  H o m o g e n iz a t io n  p r io r  to  p a steu r iza tio n  (H P P )
M ilk  w a s h o m o g e n iz e d  w ith  R a n n ie  P is to n  ty p e  

h o m o g e n iz e r , th e  p ressu re  fo r  th e  first a n d  s e c o n d  
sta g e  b e in g  180  k g /c m 2 a n d  4 0  k g /c m 2 r e sp e c t iv e ly .

S ta n d a rd ized  raw  m ilk  sa m p les  w ere  p r e h e a te d  to  
6 0 -6 3  C  b e fo r e  h o m o g e n iz a t io n  and  th e n  p a steu r ized
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(h ig h  tem p era tu re  h e a tin g  or H o ld e r ). T h e  s e c o n d  
lo t  o f  m ilk  sa m p les  w ere  p a steu r ized  (h ig h  tem p era 
tu r e  h e a tin g  or  H o ld e r ) a n d  later  h o m o g e n iz e d  at 
6 0 -6 3 °C . A ll  sa m p les  w e r e  c o o le d  a n d  m a in ta in ed  
at 4 -6 °C  fo r  a m in im u m  p e r io d  o f  3 h r  p r io r  to  d e ter 
m in e  th e  su rface  te n s io n .

M e th o d  o f  d e te r m in in g  s u r fa c e  te n s io n :  d u  N o u y 9 
ten s io m e te r  w a s u se d  fo r  th e  d e term in a tio n  o f  su rfa ce  
te n s io n  v a lu es  o f  m ilk  sa m p les  tem p ered  to  30°C .

A fter  s ta n d a rd iz in g  o f  th e  d u  N o u y  ten s io m eter  
th e  su rface  te n s io n  o f  m ilk  sa m p les  w a s d e term in ed  
as fo llo w s:

A  sm a ll q u a n tity  o f  m ilk  sa m p le  w as ta k en  o n  a 
w a tch  g la ss  a lrea d y  r in sed  w ith  th e  m ilk  sa m p le . 
T h e  w a tch  g la ss  w a s  k e p t o n  th e  c ircu lar  ta b le  a n d  
h e ig h t  w as ad ju sted  su c h  th a t th e  liq u id  le v e l  w a s  
b r o u g h t a b o u t o n e  c e n tim e te r  b e lo w  th e  r in g . T h e  
p o in ter  an d  th e  m a in  sca le  w ere  ad ju sted  to  zero . 
T h e  m ilk  le v e l w a s ra ised  b y  m ea n s o f  th e  screw  till  
th e  r in g  d ip p e d  in  th e  m ilk  sa m p le . T h e  to r s io n  
h ea d  w as tu r n e d  u n til  th e  in d e x -lin e  w as again  
o p p o site  th e  re fe ren c e  lin e . T h e  m ilk  le v e l w as  
s lo w ly  lo w e red  a n d  at th e  sa m e t im e , to r s io n  h ea d  
w as tu rn ed  so  th a t in d e x  lin e  a n d  re feren ce  l in e  
rem a in ed  o p p o site  to  each  o th er . T h e  s ta g e  at 
w h ic h  th e  r in g  su d d e n ly  le f t  th e  l iq u id  le v e l  in d i
ca ted  th e  su r face  te n s io n  in  d y n e s /c m  o f  m ilk  sa m p le . 
T h e  r in g  w a s c lea n ed  b e fo re  each  d e term in a tio n  b y

r in s in g  w ith  d is t i lle d  w a ter  a n d  th e n  w ith  p e tro le u m  
e th er  a n d  fin a lly  w ith  a lc o h o l.

M e th o d  o f  d e te r m in in g  c u r d  te n s io n :  T h e  m eth o d  
a d o p ted  b y  C han drasek hara10 e t  a l .  w as u se d  in  th e  
ex p e r im e n ts . F if ty  m l o f  m ilk  sa m p les  w ere  tak en  
in  b eak ers a n d  th e  tem p era tu re  w a s b r o u g h t to  3 7°C , 
cu rd  te n s io n  k n ife  w a s  p la ced  in  ea ch  o f  th e  b eak ers  
a n d  2  m l o f  0 .2  p er  c e n t  H a n se n  ren n e t s o lu t io n  w ere  
a d d ed  ra p id ly  to  th e  m ilk . T h e  m ilk  in  ea ch  o f  th e  
b eak er w a s stirred  a n d  th e  b eak ers p la ced  in  th e r m o 
sta tica lly  co n tro lled  w a ter  b a th  at 3 7 °C . A fte r  th ree  
h o u rs h o ld in g  a t 3 7 °C , th e  cu rd  te n s io n  w a s d e term in ed  
b y  lo a d in g  th e  p a n  w ith  lea d  s h o ts  t i l l  th e  cu rd  
te n s io n  k n ife  cu t i t s  w a y  th ro u g h  th e  cu rd . T h e  
lea d  sh o ts  w ere  w e ig h e d  to  d e te r m in e  th e  cu rd  
te n s io n .

Results and D iscussion
F r o m  th e  s ta tistica l a n a ly sis  p r esen te d  in  th e  T a b le  1 

i t  is  o b serv ed  th a t p a steu r iza tio n , h o m o g en iza tio n  
a n d  th e  se q u e n c e  o f  h o m o g e n iz a tio n  h a d  sig n if ica n t  
e ffec t in  in crea s in g  th e  su rfa ce  te n s io n  o f  m ilk . 
O vera ll h o ld e r  p a steu r ized  u n h o m o g e n iz e d  a n d  h o ld er  
p a steu r ised  h o m o g e n ise d  m ilk  in cre a sed  th e  su rface  
te n s io n  to  a greater e x te n t  as co m p a red  to  co rresp o n d 
in g  trea tm e n t o f  p a steu r isa tio n  b y  h ig h  tem p era tu re  
m e th o d . O v erall d o u b le  sta g e  h o m o g en iza tio n  
in crea sed  su rface  te n s io n  m o re  e ffe c tiv e ly  th an  d id

T able 1. surface tension of (30°C, dynes per cm) buffalo milk  under different methods of pasteurisation,
STAGES AND SEQUENCES OF HOMOGENIZATION (13 REPLICATES)

Homogenization

H.A.P.
H .P.P. 
Average 
Increase %

C .D .
Analysis of variance
Between treatm ents
Between sequence of homogenizatiatt
Interaction

Unhomogenized Homogenized
Holder pasteurization H .T .H .

Raw milk Pasteuriza
tion holder H .T .H . Single Double Single Doublestage stage stage stage

44.85 45.29 45.22 46.59 48.14 46.77 48.27
47.05 47.42 47.42 50.03 51.26 49.77 50.98
45.95 46.36 46.32 48.31 49.70 48.27 49.63

Overall 0.89 0.81 5.14 8.16 5.05 8.01
HAP 0.89 0.82 3.88 7.33 4.28 7.65
H PP 0.79 0.79 6.33 8.95 5.78 8.33

- ---- — 0.J7
F

145.6*
728.7*
271.1*

* Significant at 1% level; CD: Critical difference; H T H : High tem perature heating
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T able 2. curd tension (g) of buffalo m ilk  under different methods of pasteurization, stages and sequences of
HOMOGENIZATION (13 REPLICATES)

U  nhomogenized Homogenized

Sequence of hom ogenization Raw milk Pasteurization 
H older H .T .H .

HAP 44.62 31.92
H PP 44.46 28.15
Average 44.54 30.04
Percentage Overall 32.5
Reduction HAP 28.4

H PP 36.6
Analysis of variance C. D =1.38
Between treatm ents
Between sequence of hom ogenisation
Interaction

•  Significant at 1 % level. H T H : H igh tem perature heating

H older pasteurization H .T .H .
Single Double Single Double
stage stage stage stage

33.23 13.15 12.31 13.15 12.31
30.85 11.77 10.77 11.92 11.15
32.04 12.46 11.54 12.54 11.73
28.1 72.0 74.1 71.8 73.6
25.5 70.5 72.4 70.5 ’ 72.4
30.6 73.5 75.7 73.2 74.9

<F>
715.74*
19.36«

1.3«

s in g le  sta g e  h o m o g e n isa tio n  so  a lso  o v era ll H P P  
trea tm e n t o f  m ilk  re su lte d  in  in crea sed  su rface  te n s io n  
v a lu es  as co m p a red  to  H A P  trea tm en t. T r o u t  et al.s 
a n d  a n u m b e r  o f  w ork ers h a v e  rep o rted  in crea se  in  
su rfa ce  te n s io n  o n  p a steu r isa tio n  and  h o m o g en isa tio n  
o f  co w  m ilk . T h e  in crease  in  su rfa ce  te n s io n  o f  m ilk  
o n  h o m o g e n isa tio n  m ig h t b e  d u e  to  th e  fa t g lo b u le  
m em b ra n e  w h ic h  b e c o m e s  d isp e rsed  in  th e  p la sm a  
(p erh a p s d en atu red ) as a resu lt o f  h o m o g e n iz a tio n  and  
th e  n e w  m em b ra n e  fo rm ed  d u e  to  th e  a d so rp tio n  o f  
p la sm a  p r o te in  o n  th e  in creased  fat su r face , co m p o se d  
o f  th e  sa m e or d ifferen t en zy m es , p r o te in s , lip id s , e tc .,  
p ro p o rtio n a l to  th e ir  a b u n d a n ce , m o b ility  an d  ab ility  
to  a ffect th e  su rfa ce  te n s io n . W e b b  an d  J o h n so n 11 
a ttr ib u te  th e  in crea se  in  su rface  te n s io n  o n  h o m o 
g en iza tio n  o f  m ilk  to  red u c tio n  in  th e  a m o u n t o f  free  
fa t o f  h o m o g e n iz e d  m ilk .

F r o m  th e  s ta tistica l an a lysis  p r e se n te d  in  T a b le  2 , 
i t  is  o b serv ed  th a t p a steu r isa tio n , h o m o g en iza tio n  
a n d  th e  s e q u e n c e  o f  h o m o g e n iz a tio n  h a d  sig n if ica n t  
e ffec t o n  red u c in g  th e  cu rd  te n s io n  o f  m ilk . O verall 
h o ld e r  p a steu r ise d  u n h o m o g e n ise d  an d  h o ld er  
p a steu r ise d  h o m o g e n ise d  m ilk  re su lte d  in  low er  
cu rd  te n s io n — th a n  d id  th e  co rre sp o n d in g  lo ts  treated  
b y  h ig h  tem p era tu re  trea tm en t. O vera ll d o u b le  stag e  
h o m o g e n isa tio n  H P P  trea tm en ts  w ere  m o re  e ffec tiv e  
in  red u c in g  cu rd  te n s io n  th an  s in g le  stage and  H A P  
trea tm e n ts .

R ao  et al.u  n o t ic e d  o n ly  10 p er  c e n t red u c tio n  in

cu rd  te n s io n  o f  h o ld e r  a n d  h ig h  tem p era tu re  trea t
m en t as a g a in st 3 .2 5  a n d  2 8 .1  p er  c e n t  in  th e  h o ld e r  
a n d  h ig h  tem p era tu re  m e th o d  r e sp e c tiv e ly  n o te d  in  
th e  p r e se n t s tu d y . K e lly 13 n o te d  a lm o st eq u a lly  e ffe c 
t iv e  red u ctio n  o f  cu rd  te n s io n  b o th  b y  s in g le  and  
d o u b le  s ta g e  h o m o g e n iz a tio n  w h erea s  th e  p r e se n t  
resu lt in d ica te d  th at d o u b le  sta g e  h o m o g e n iz a tio n  
red u ced  th e  cu rd  te n s io n  to  a grea ter  e x te n t (7 3 .8  p er  
cen t) as co m p a red  to  s in g le  s ta g e  (7 1 .9  p e r  c e n t) .  
H e n d e r so n 14 rep o rted  5 0  p er  c e n t r e d u c tio n  in  cu rd  
te n s io n . W h ereas K ra u s et al.15 o b serv ed  6 1 .5  p er  
c e n t red u ctio n  in  cu rd  te n s io n  o n  h o m o g e n iz in g  m ilk  
at 2 5 0 0  lb /s q  in  (17 5  k g /c m 2) p ressu re . B a b co ck 18 
o b serv ed  th a t p ressu re  in  e x c e ss  o f  2000 lb /s q  in  
a p p ea red  to  b e  o f  l it t le  p ractica l v a lu e  in  fu r th e r  r e d u c 
in g  th e  cu rd  te n s io n . S o m m e r17 a ttr ib u ted  th e  re d u c 
tio n  in  cu rd  te n s io n  o f  h o m o g e n iz e d  m ilk  to  th e  
in crea se  in  n u m b e r  o f  fa t g lo b u le s  serv in g  as p o in ts  o f  
w ea k n ess  in  co a g u lu m . A c c o r d in g  to  W o lm a n 18 th e  
a d so rp tio n  o f  p r o te in  o n  th e  in crea sed  fa t su rface  o n  
h o m o g e n isa tio n  w a s th e  m ajor fa cto r  in  lo w e r in g  th e  
cu rd  te n s io n .
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Total Chlorine Determination in Organochlorine Insecticides
V .  L a k s h m i n a r a y a n a

C en tra l P la n t P r o te c tio n  T r a in in g  In s t itu te , H y d era b a d

M anuscrip t Received: 1 February 1973
A  s im p le  p r o c e d u r e  fo r  t h e  d e t e r m i n a t io n  o f  to ta l  c h lo r in e  i n  a ld r in ,  e n d r in ,  d i e l d r i n  a n d  l i n d a n e  
f o r m u la t io n s  u s in g  x y le n e  a n d  m e t a l l i c  s o d iu m  a n d  th e  e s t im a t i o n  o f  th e  r e s u l t i n g  c h lo r id e  e le c tro *  
m e t r i c a l l y  i s  d e s c r ib e d .

O n e  o f  th e  m o st co m m o n ly  u se d  m e th o d s  o f  lib era t
in g  o rg a n ica lly  b o u n d  ch lo r in e  fro m  co m p o u n d s  is  
th e  w e ll  k n o w n  S te p a n o v ’s m e th o d  u s in g  m eta llic  
s o d iu m  a n d  iso p r o p y l a lc o h o l. T h is  m e th o d  is  
a p p lica b le  to  o rg a n o ch lo r in e  in se c t ic id e s  and  th e ir  
fo rm u la tio n s . H o w e v e r , th is  m eth o d  h as so m e  d is 
a d v a n ta g es . O n e  is  th e  n e ed  to  u se  a large a m o u n t  
o f  so d iu m  (u su a lly  2 -3  g ) and  a n o th er  is  th e  o ccu rren ce  
o f  large b lan k s.

B eck m a n1 has n o te d  th a t m a n y  o f  th e  o rg a n o ch lo r in e  
in se c t ic id e s  m a y  b e  d e ch lo r in a ted  w ith  s o d iu m  w ith 
o u t  iso p r o p y l a lc o h o l m ere ly  b y  u s in g  a h y d ro ca rb o n  
s o lv e n t  w ith  a b o ilin g  p o in t  a b o v e  110°C . A t  th is  
tem p era tu re  w h ic h  is  a b o v e  th e  m e lt in g  p o in t  o f  
th e  so d iu m  su ff ic ien t a c tiv ity  is  a ch iev ed  so  th a t m o st  
o f  th e  in se c t ic id e s  y ie ld  so d iu m  ch lo r id e . T h e  
a d v an tages o f  a  m e th o d  b a sed  o n  th is  o b serv a tio n  is  
th a t a sm a ll a m o u n t o f  s o d iu m  (a b o u t 0.2 g ) h a s  to  
b e  u se d  an d  it  a lso  re su lts  in  lo w  b lan k s.

D e ta ils  o f  th e  m e th o d  fo r  th e  d e term in a tio n  o f  
to ta l ch lo r in e  in  a ld rin , en d r in , d ie ld r in  an d  lin d a n e  
b a sed  o n  th e  a b o v e  o b serv a tio n  h a v e  b e e n  w ork ed  
o u t and are d e sc r ib ed  b e lo w . T h e  ch lo r id e  is  
estim a ted  b y  an  e lec tro m etr ic  m eth o d .

M aterials and M ethods
S o d iu m :  P rep are  fin e  g ra in  b y  h e a tin g  a b o u t  

5 g  o f  so d iu m  w ith  5 0 m l x y le n e  in  a flask  u n d e r  a 
reflu x  c o n d en se r  u n til  th e  s o d iu m  m e lts . R e m o v e  
th e  h eat, d isc o n n e c t th e  flask , lo o s e ly  s to p p er  w ith  a 
cork , co v er  w ith  a c lo th  and  sh ak e v ig o r o u sly  w h e n  
so d iu m  is d iv id ed  in to  sm a ll gra in s.

S o lu t io n  1 (f o r  re fe r e n c e  c e l l ) :  D is s o lv e  10 g  o f  
p o ta ss iu m  n itra te  a n d  14 g  o f  s o d iu m  o x a la te  in  o n e  
litr e  o f  d is tilled  w a ter  a n d  add  25  m l o f  0 .1 N  s ilv er  
n itra te . T h e  p r ec ip ita te  fo rm ed  sh o u ld  b e  sh a k en  
u p  in to  th e  so lu t io n  w h e n  p o u r in g  in to  th e  re feren ce  
c e ll. A n  e x c e ss  o f  s ilv er  o x a la te  app ears d esirab le . 
T h e  so lu t io n  sh o u ld  b e  s to red  in  a dark b o tt le .

S o lu t io n  2  ( p la t in g  s o lu t io n ) :  D is s o lv e  25  g
o f  p o ta ss iu m  n itra te  in  a litr e  o f  0 .1 N  su lp h u r ic  acid  
and  ad d  1 d rop  o f  0 .1 N  s ilv er  n itra te . S to r e  in  a 
b r o w n  b o ttle .

G a lv a n o m e te r :  S p o t reflec tin g  g a lv a n o m eter . 
R e s is ta n c e  5 0 0  o h m s g iv in g  a fu ll  sca le  d e fle c tio n  at 
1 m icro a m p ere . A  su ita b le  in s tr u m e n t is  m a n u 
fa ctu red  b y  M /s . U m a tso n , A n g a p p a n a ick er  street, 
M a d ra s. 3
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E le c tr o d e s :  P u re  s ilv er  w ire  1 m m  d iam eter .
T a p p in g  k e y
R e fe r e n c e  e le c tr o d e :  I t  co n s is ts  o f  a g la ss tu b e

co n str ic ted  at o n e  en d  as in  F ig . 1. T h e  c o n s 
tr ic ted  en d  is  p lu g g e d  w ith  a sm a ll filter  p ap er  w ad  
a n d  th e  c e ll f illed  a b o u t tw o  th ird s  o f  its  v o lu m e  w ith  
th e  so lu t io n  1. T h e  tu b e  is  fitted  w ith  a cork  
carry in g  th e  s ilv er  w ire .

P r o c e d u r e :  W e ig h  in to  a 2 5 0  m l R . B . flask  w ith  
a stan d ard  g ro u n d  g la ss n eck  a q u a n tity  o f  th e  fo r
m u la tio n  c o n ta in in g  2 5 -4 0  m g  a ctiv e  in g red ie n t  
accu ra te ly . E m u ls io n  co n cen tra te  fo rm u la tio n s  can  
b e  d irec tly  w e ig h e d  o u t  in to  th e  flask  an d  in  th e  ca se  
o f  lo w  co n cen tra tio n  d u sts  th e  a ctiv e  in g red ie n t can  
b e  ex tra c ted  w ith  x y le n e  an d  an  a liq u o t tak en  for  
th e  d e term in a tio n . A d d  10 m l x y le n e  and  0 .2  g  o f  
so d iu m  a n d  reflu x  u n d er  a co n d e n se r  fo r  30  m in . 
R e m o v e  th e  h e a t a n d  ad d  c a u tio u sly  th ro u g h  th e  
c o n d en se r  15 m l o f  iso p ro p y l a lc o h o l and  h e a t t ill  
all th e  so d iu m  d isso lv e s  (a b o u t 10 m in ). S to p  h ea t
in g . W a sh  d o w n  th e  co n d en se r  w ith  25 m l o f  w ater. 
D isc o n n e c t  th e  flask an d  add  ca u tio u s ly  5 m l (20 v /v )  
h y d ro g en  p e ro x id e  an d  w arm  th e  flask to  d estro y  
th e  ex c e ss . A d d  a d rop  o f  p h e n o lp h th a le in  and  
n e u tra lise  w ith  2 N  n itr ic  acid . A d d  ab ou t 10 m l in  
ex cess .

T r a n sfe r  th e  co n ten ts  o f  th e  flask to  a 2 5 0  m l b eak er  
a n d  titra te  w ith  stan d ard  s ilv er  n itra te  (0 .0 5  N )  
e lec tro m etr ica lly  as d e scr ib ed  b e lo w .

C arry  o u t a b lan k  for  th e  reagen ts b y  o m ittin g  th e  
sa m p le .

Fig. 1. Reference electrode
C: Plastic connectors; SW: 1mm dia. Silver wire; CP: Cotton 

plug; gt: Glass Tube; CK: Cork

E le c tr o m e tr ic  c h lo r id e  d e te r m in a t io n : T h e  p roced u re  
is  b a sed  o n  th a t d e sc r ib ed  b y  N o r th r u p 2. I t  d e p en d s  
o n  th e  u se  o f  a re feren ce  c e ll  in  w h ic h  a s ilv er  e le c 
tro d e  is  su sp e n d e d  in  a m e d iu m  c o n ta in in g  a sm a ll  
b u t co n sta n t co n cen tra tio n  o f  s ilv er  io n s . T h e  re
feren ce  ce ll is  c o n n ec te d  th ro u g h  a su ita b le  b r id g e  
m ed iu m  to  th e  titra tio n  ce ll. W h e n  th ere  is  n o  
ex cess  o f  s ilv er  io n s  in  th e  la tter, a g a lv a n o m eter  
jo in in g  th e  tw o  e lec tro d es  (b o th  s ilv er ) sh o w s  a 
d eflec tio n . A s  so o n  as a s lig h t  e x cess  o f  s ilv er  io n s  
eq u a l to  th a t o f  th e  re feren ce  c e ll is  e s ta b lish e d  in  
th e  titra tio n  ce ll, th e  p o ten tia ls  o f  th e  tw o  h a lf -c e lls  
b a la n ce  o n e  a n o th er  a n d  th e  g a lv a n o m ete r  retu rn s  
to  zero . W ith  a su ita b le  g a lv a n o m eter  th is  is  a v ery  
se n s it iv e  arran gem en t.

T h e  e lec tro d es  are im m ersed  in  th e  so lu t io n  
co n ta in in g  th e  ch lo r id e  a n d  c o n n e c te d  to  th e  g a lv a n o 
m eter  th ro u g h  a ta p p in g  k ey  as in  F ig . 2 . T h e  so lu tio n  
is  su ita b ly  s tirred  a n d  titra ted  w ith  stan d ard  (0 .0 5 N )  
s ilv er  n itra te  so lu t io n  u n til n o  d e fle c tio n  in  th e  g a lv a 
n o m eter  is  o b serv ed  o n  m o m en ta r ily  d e p ress in g  
th e  key . T h e  k ey  m u st b e  d e p ressed  m o m en ta r ily  
to  a v o id  p o la r isa tio n  o f  th e  c e ll. T h e  s ilv er  n itra te  
m u st b e  a d d ed  s lo w ly  fro m  th e  b u re tte  w ith  a ll th e  
resista n ce  in  c ircu it u n til th e  d e fle c tio n  o f  th e  g a lv a n o 
m eter  is a b o u t 1 sm a ll d iv is io n  fro m  zero , w h e n  th e  
resista n ce  is  cu t o u t a n d  th e  titra tio n  is  co m p le te d .

S o m e  p r e c a u t io n s :  T h e  re feren ce  c e ll so lu tio n  
m u st b e  ch a n g ed  d a ily , th e  b o tt le  b e in g  sh a k en  b e 
fo re  a d d in g  th e  so lu t io n  to  th e  ce ll so  th a t th e  la tter  
co n ta in s  so m e  o f  th e  s ilv er  o x a la te  p rec ip ita te  as 
w e ll as th e  so lu tio n .

T h e  titra tio n  e lec tro d e  m u st  b e  le ft  in  d is t i lle d  
w a ter  d u rin g  sh o rt p er iod s o f  rest a n d  th e  referen ce  
e lec tro d e  a lw ays in  th e  re feren ce  c e ll  so lu tio n . A t  
n ig h t  ‘p la tin g  s o lu t io n ’ sh o u ld  b e  p u t in to  a 2 5 0  m l  
b eak er and  th e  tw o  e lec tro d es  co n n e c te d  w ith o u t  
an y  res ista n ce  in  c ircu it.

T h e  e lec tro d es  m ay  req u ire  o cca s io n a l c lea n in g  
w ith  fin e  em ery  p a p er  after w h ic h  th e y  s h o u ld  b e  
le f t  in  th e  p la tin g  so lu tio n  o v ern ig h t . C a lc u la tio n  
in  d o n e  as fo llo w s:

Fig. 2. C ircuit diagram
IE: Indicator electrode: RE: Reference electrode; 

K: Key; G: Galvanometer
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3.545(V—Vj) x  n x f

Active ingredient % =  ---------------------------
W

W here, V = m l of standard silver nitrate consum ed by the reac
tion.

V != m l of standard silver n itrate  consumed by the blank 
n= norm ality  of silver n itrate 
f= 1 .79  for endrin or dieldrin (HEOD )
=  1.72 for aldrin (H H D N )
=  1.367 for lindane 

W =w eight of sample taken
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M anuscrip t Received: 6 Ja n u a ry  1973
I m m e r s io n  o f  w h e a t  g r a in s  i n  a c e to n e  fo r  24 h r  a n d  a n a ly s i s  o f  th e  e x t r a c t  a s  s u c h  b y  g a s - l iq u id  c h r o 
m a to g r a p h y  g a v e  a l m o s t  q u a n t i t a t iv e  r e c o v e r y  o f  p i r im ip h o s m e th y l ,  a  p o te n t i a l  g r a in  p r o t e c ta n t .  T h is  
m e t h o d  w a s  f o u n d  s u i ta b le  fo r  t h e  e s t im a t i o n  o f  i n s e c t i c i d e  o n  a  s in g le  g r a in .  G r a in  to  g r a in  v a r ia t io n  
i n  th e  d e p o s i t  o f  th e  i n s e c t i c id e  o n  w h e a t  t r e a t e d  w ith  t h e  P A U  g r a in  t r e a t in g  m a c h i n e  w a s  s tu d ie d .  
T h e  v a r ia t io n  i n  d e p o s i t  r a n g e d  f r o m  0 45 to  1.90 p  g  p e r  g ra in .  A n  o p t im u m  s a m p l e  s iz e  f o r
r e s id u e  e s t im a t i o n  o f  t h e  i n s e c t i c id e  w a s  c o n s id e r e d

T h e  d istr ib u tio n  o f  a g ra in -p ro tec ta n t in  a gra in  
m a ss is  o f  grea t im p o rta n c e  fr o m  th e  p o in t  o f  v ie w  o f  
its  e ffe c tiv e n ess  as w e ll  as its  r e s id u e  im p lic a t io n  1'3. 
R ecen tly , B in d ra  e t  a l 4. d e v e lo p e d  a s im p le  m a ch in e  
(P A U  gra in  trea tin g  m a ch in e) fo r  th e  ap p lica tio n  
o f  g ra in -p ro tec ta n ts. T h e  p r esen t s tu d ie s  w ere  
carried  o u t  to  ascerta in  th e  e x te n t o f  var ia tion  o f  
in se c t ic id e  in  g ra in  m a ss  trea ted  w ith  th is  m a ch in e . 
T h is  in c lu d e d  th e  e s tim a tio n  o f  th e  in se c t ic id e  o n  
s in g le  g ra in  b asis  an d  th e  d e term in a tio n  o f  an o p tim u m  
sa m p le  s iz e  fo r  th e  in se c t ic id e  res id u e  s tu d ie s . T o  
a v o id  var ia tio n s in  e s tim a tio n s  d u e  to  q u ick  d e g r a d a 
tio n , th e  re la tiv e ly  s ta b le  in se c tic id e  p ir im ip h o sm eth y l  
(2 -d ie th y l a m in o -6-m e th y l p y r im id in -4 -y l-d im e th y l  
p h o sp h o ro th io n a te ) w a s  p u r p o se ly  c h o se n 5. I t  is  a 
n ew  o rg a n o p h o sp h o ru s  in se c t ic id e  h a v in g  lo w  m a m 
m alian  to x ic ity  (2 0 5 0  m g /k g  b o d y  w e ig h t)  a n d  h as  
a lso  b een  fo u n d  to co m p a re  fav o u ra b ly  w ith  m a la th io n  
as a g ra in -p ro tec ta n t6.

to  b e  10 g.

M aterials and M ethods
T e c h n iq u e  f o r  th e  e s t im a t io n  o f  th e  in s e c tic id e  on  

s in g le -g r a in  b a s is :  W h ea t g ra in s (v a r ie ty  K a l y a n
S o n a )  w ere  trea ted  s in g ly  b y  to p ica l a p p lica tio n  
u s in g  H a m ilto n  m icro sy r in g e  w ith  1 p \  o f  th e  a ce to n e  
so lu t io n  (1 m g /m l)  o f  te ch n ica l g ra d e  p ir im ip h o s 
m eth y l* . E ach  trea ted  gra in  w a s  k e p t sep a ra te ly  in  
a te s t  tu b e  fo r  2 4  o r  4 8  h r . T h e  gra in  w as th en  
cru sh ed  w ith  th e  h e lp  o f  a  g la ss  ro d  and  w as r in sed  
w ith  a n oth er  2  m l o f  a ce to n e . T h e  v o lu m e  o f  th e  
fin a l ex tra ct w a s red u ced  to  2 m l fro m  w h ic h  an  
a liq u o t o f  2  p i  w a s in jec ted  in to  P ack ard  g a s  c h r o 
m a to g rap h  (M o d e l 7 6 2 4 ) u s in g  p y re x  g la ss  c o lu m n  
p ack ed  w ith  10 p er  c e n t D C  2 0 0  o n  8 0  to  100 m esh  
gas ch ro m  Q . T h e  f la m e-io n iza t io n  d e tec to r  m o d i
fied  b y  co a tin g  w ith  K C 1 w a s em p lo y ed . T h e  o p er a t
in g  c o n d itio n s  o f  th e  G L C  w ere  e ssen tia lly  th e  sa m e  
as d e sc r ib ed  b y  C h aw la  and  K alra’ . T h e  tem p era tu re  
o f  th e  c o lu m n , in je c tio n  b lo ck  a n d  d e tec to r  w ere

* IC I Plant Protection Ltd*, Berks, U.K.
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2 0 0 , 2 1 0  an d  2 2 0 °C  resp ec tiv e ly . T h e  flow  rates  
o f  g a se s  w ere  m a in ta in ed  at 100 m l/m in  fo r  n itro g en  
(carrier gas), 4 0  m l/m in  for  h y d ro g en  an d  200 m l/m in  
fo r  air. T h e  ch ro m a tog ra m s o b ta in e d  w ere  com p ared  
o n  th e  b a s is  o f  p eak  h e ig h t  w ith  stan d ard s o f  k n o w n  
co n c en tr a tio n  in je c te d  u n d e r  id en tica l o p era tin g  c o n 
d itio n s . T h e  c o n s is te n c y  o f  th e  resp o n se  w a s ch eck ed  
b y  rep ea ted  in jec tio n s  o f  stan d ard s.

Treatment of wheat bulk and sampling fo r  residue 
analysis: A b o u t 5 0  kg o f  w h e a t w as trea ted  at 10 p p m  
w ith  p ir im ip h o sm e th y l (A c te ll ic  R , 50  p er  cen t e .c .)  
e m p lo y in g  th e  P A U  g ra in  trea tin g  m a ch in e  as p er  
p r o c ed u re  d e sc r ib e d  b y  B in d ra  et all . Im m ed ia te ly  
a fter  trea tm e n t, a b o u t 100 g ra in s w ere  ra n d o m ly  
p ick ed  w ith  th e  h e lp  o f  fo rcep s  and  th e  in sec tic id a l  
d e p o s it  w a s e s tim a te d  as d e sc r ib ed  a b ov e.

S a m p le s  o f  1, 5 ,1 0  an d  2 0  g  w ere  tak en  an d  cru sh ed  
in  a W ile y  m ill  th ro u g h  2 0 -m e sh  s ie v e . T h e  cru sh ed  
g ra in s  w ere  im m e r se d  in  a ce to n e  ( 1 :5) a n d  k e p t o v er 
n ig h t . T h e  s lu rry  w a s filtered  u s in g  W h a tm a n  
N o . 1 filter  p ap er  h a v in g  a layer  o f  an h y d ro u s so d iu m  
su lp h a te  fo llo w e d  b y  w a sh in g s  w ith  5 -1 0  m l o f  a ceto n e . 
T h e  c o m b in e d  ex tract w a s m a d e  to  a su ita b le  v o lu m e  
a n d  an  a liq u o t ran g in g  fro m  1 to  2 /d  w as in jec ted  
in to  th e  G L C  fo r  an a lysis .

Results
T h e  so lu t io n  o f  p u re p ir im ip h o sm e th y l g a ve  a 

s in g le  p eak  w ith  re te n tio n  t im e  o f  6 .5  m in . A  lin ear  
re sp o n se  in  p ea k  h e ig h t  w a s  o b serv ed  in  co n cen tra tio n  
ra n ge o f  0 .1  to  2 0  pg  u sed . T h e  b lank  ex tra ct o f  th e  
s in g le  w h e a t gra in  d id  n o t  g iv e  an y  in ter fer in g  p eak  
w h erea s  th e  ex tra ct fro m  th e  in se c tic id e  trea ted  s in g le  
g ra in  ga ve  m ea su ra b le  re sp o n se  (F ig . 1). T h e  
reco v ery  o f  in se c tic id e  ra n ged  fro m  85 to  95 p er  cen t. 
I t  w a s fo u n d  th at th e  d e p o s its  o f  p ir im ip h o sm e th y l  
o n  a s in g le  g ra in  ran ged  fro m  0 .4 5  to  1 .9 0  pg, th e  
m ea n  b e in g  0.93/xg. G r een  et al.1 and T y le r  and  G r een 2, 
h o w ev er , fo u n d  a m u c h  w id er  ran ge o f  d e p o s its  
(0 .1  to  4 2 4  p p m  o f  b r o m o p h o s) in  th e  case  o f  e q u ip 
m e n t u se d  b y  th e m  for  th e  trea tm e n t o f  th e  g ra in s. 
T h e  resu lts , th ere fo re , sh o w ed  th at th e  trea tm en t  
w ith  th e  P A U  g ra in  trea tin g  m a ch in e  g a ve  m u c h  
m o re  u n ifo rm  in sec tic id a l d e p o s it  o n  w h eat gra in .

T h e  resu lts  fu rth er  revea led  th a t th e  e s tim a tio n  
o f  p ir im ip h o sm e th y l in  a sa m p le  o f  10 and  20 g  g ave  
a lm o st th e  sa m e co e ffic ien t o f  v a r ia tio n  (T a b le  1). 
T h e  res id u es  o b ta in e d  w ith  th e  sa m p le  s iz e  o f  10 and  
2 0  g  ran ged  fro m  0 .2  to  10.3  p p m  (w ith  m ea n  v a lu e  o f
9 .2  p p m ) and fro m  0 .3  to  10 .7  p p m  (w ith  m ean  v a lu e  o f
9 .0  p p m ) re sp ec tiv e ly . H o w ev er , th e  sm a ller  sa m p les  
o f  1 an d  5 g  resu lted  in  greater  varia tion . T h e  resu lts , 
th e r e fo r e , su g g e s t  th at th e  sa m p le  s iz e  o f  lO g , i s

P P l M t P H C ^ ' M p _ T H y L  E X T R A C T

Fig. 1. Chromatograms of standard solution and extracts 
of control and treated wheat samples

o p tim u m  fo r  th e  e s tim a tio n  o f  in se c tic id a l d e p o s it s /  
res id u es  o n  g ra in s. I t  is  m o st lik e ly  th a t th e  o b se r 
v a tio n s  m a d e in  th e  case  o f  d is tr ib u tio n  o f  p ir im ip h o s 
m e th y l m a y  h o ld  g o o d  for o th e r  g ra in  p ro tec ta n ts  
as w e ll.

T h e  im m e r s io n  o f  cru sh ed  g ra in s  in  a c e to n e  fo r  
2 4  h r g a v e  a lm o st q u a n tita tiv e  recov ery  o f  th e  res id u es  
o f  p ir im ip h o sm e th y l ev en  a fter  a m o n th  o f  th e  trea t
m e n t. T h e  ex te n s io n  o f  th e  im m e r s io n  p e r io d  fro m  2 4  
h r (9.4 p p m ) to  4 8  h r  (9 .71  p p m ) d id  n o t su b sta n tia lly  
im p ro v e  th e  recov ery  o f  th e  re s id u es  in  th e  sa m p les  
ex a m in ed . C o m p a ra tiv e  ex tra c tio n  o f  th e  re s id u es  b y  
S o x h le t  app aratus a lso  g ave  s im ila r  recov ery  (9 .7  to
1 0 .2  p p m  ; b a sed  u p o n  3 sa m p les). T h e  r e p ro d u c ib ility  
o f  th is  te ch n iq u e  w as ch eck ed  b y  th e  fo r tifica tio n  o f  
th e  filtered  ex tra ct w ith  th e  in se c tic id e  p rior to  th e  
estim a tio n  b y  G L C . T h e  a m o u n t o f  th e  in s e c t ic id e  
ra n g ed  fr o m  7 .5  to  8 .0  p p m , w ith  a m ea n  o f  7 .7  p p m .

T able 1. estimates op pirimiphosmethyl residues in  different
SAMPLE SIZES OF TREATED WHEAT

Replicates Sample size 
g

Residue
range

(ppm) M ean± S .D . Coefficient 
of variation

63 Single grain 0.45-1.90 0.93±0.38 40.9
10 1 6.19-9.10 7.31 ±0.84 11.5
8 5 7.20-10.05 9.26±0.90 9.7
8 10 8.20-10.25 9.18±0.73 8.5
8 20 8.3-10.70 9.02±0.74 8.2
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T h e  coe ffic ien t o f  va r ia tio n  w as o n ly  2 .6 8  p er  cen t. 
T h u s , i t  can  b e  in ferred  th at th e  im m e r s io n  te c h n iq u e  
is  e q u a lly  su ita b le  fo r  th e  ex tra c tio n  o f  th e  in se c tic id e  
res id u es  fro m  g ra in s.
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Storage Fungi Associated with Rice Weevil 
( S i t o p h i l u s  o r y z a e  L.)*

A . N .  R a g u n a t h a n , D . S r in a t h  a n d  S . K . M a ju m d e r  
C en tra l F o o d  T e c h n o lo g ic a l R esea rch  In s t itu te , M y so r e

M a n u scrip t R eceived: 29 M a y  1973
I n  r i c e  w e e v i l s ,  ( Sitophilus oryzae  L) s to r a g e  f u n g i  w e r e  p r e s e n t  in t e r n a l l y  i n  g ru b s ,  p u p a e  a n d  a d u l t s  b u t  
n o t  i n  e g g s . A m o n g  th e  i n s e c t  s ta g e s  s c r e e n e d ,  g ru b s  w e r e  f o u n d  to  c a r r y  m o r e  s p e c ie s  o f  f u n g i .  T h e  
n u m b e r  o f  a d u l t  w e e v i l s  a s s o c ia t e d  w i th  t h e  f u n g i  d o e s  n o t  v a r y  a c c o r d in g  to  t h e  c o m m o d i t y  i n  w h ic h  
t h e  in s e c t s  w e r e  b r e e d in g  ( w h e a t  6 7 ; S o r g h u m  6 6 ; a n d  r i c e  55 p e r  c e n t) .
H o w e v e r  t h e  m o s t  f r e q u e n t ly  o b s e r v e d  f u n g a l  s p e c ie s  w a s  d i f f e r in g  a c c o r d in g  to  fo o d  m a t e r i a l .  A . flavus 
w a s  d o m in a n t  i n  w e e v i l s  f r o m  r i c e  a n d  w h e a t ,  w h e r e a s  A . restrictus w a s  d o m in a n t  i n  w e e v i l s  f r o m  
s o r g h u m . T h e  s p e c ie s  o f  i n t e r n a l  f u n g i  i s o la te d  f r o m  r i c e  w e e v i l  a l s o  i n c l u d e  A . candidus, A . ruber, A .
niger, A .  fum iga tus, A .  ochraceus, A .  chevalieri, Pénicillium

T h e  r ice  w e e v il, Sitophilus oryzae L . is  th e  m o st  
c o m m o n  p e st  in  so rg h u m , w h e a t and r ice  u n d e r  
tro p ica l c o n d it io n s . I t  is  s ta ted  th at th e  sto red  
p r o d u c t p e sts  can  act as v e c to r s  o f  s to ra g e  fu n g i1. 
H o w e v e r , th ere  is  n o  in fo rm a tio n  availab le  o n  th e  
ty p e  o f  fu n g i a sso c ia ted  w ith  S . oryzae. In  th is  
in v e s tig a tio n  th e  a sso c ia tio n  o f  s to ra g e  fu n g i w ith  
d ifferen t s ta g es  o f  S . oryzae a n d  th e  p a ttern  o f  m y -  
coflora  p r esen t w ith  th e  a d u lt w e e v ils  liv in g  in  d ifferen t  
c o m m o d it ie s  lik e  so rg h u m , w h e a t an d  rice w ere  
u n d ertak en .

M aterials and M ethods
T h e  in fe s te d  gra in s w ere  so ak ed  in  w a rm  w ater  

(4 0 -4 5 °C ) fo r  5 m in , d ra in ed  o f f  an d  co v ered  w ith  
acid  fu c h s in  so lu t io n  (acid  fu c h s in , 0 .5  g; g la c ia l  
a ce tic  acid , 5 0  m l; w a ter , 9 5 0 m l) fo r  2  to  5 m in . T h e n  
th e  sta in  w as p o u r e d  o ff  a n d  th e  gra in s w ere  w a sh ed

* This research has been financed in part by a grant made b;

rugulosum  a n d  Amblyosporium  s p e c ie s .

in  tap  w a ter  to  rem o v e  e x c e ss  d y e . T h e  e g g  p lu g s  
ta k e th e  s ta in  w h ic h  is  d eep  ch erry  red 2. T h e  g ra in s  
h a v in g  eg g  p lu g s  w ere  fu r th e r  so ak ed  fo r  20 m in  
in  w a ter  to  fa c ilita te  ea sy  reco v ery  o f  e g g s , g ru b s  
a n d  p u p a e .

T e n  sa m p les  ea ch  o f  so rg h u m , w h e a t an d  r ice  
h a v in g  n atu ra l in fe s ta tio n  o f  S . oryzae  w ere  o b ta in e d  
fro m  co n su m ers  a n d  m ark et. F r o m  each  sa m p le  
a d u lt in se c ts  a n d  th e ir  d ifferen t sta g es  o f  d e v e lo p m en t  
w ere  c o lle c te d  as m e n tio n e d  earlier. T h e  in se c ts  
w ere  first w a sh ed  w ith  soap  in  ru n n in g  w a ter  for  
tw o  m in u te s , su rfa ce  s te r iliz e d  fo r  o n e  m in u te  
in  1 p er  ce n t s o d iu m  h y p o ch lo r ite , r in sed  in  ster ile
7 .5  p e r  c e n t  so d iu m  ch lo r id e  s o lu t io n  a n d  cu ltu red  
o n  m a lt sa lt agar (m a lt ex tra ct, 2 p er  cent; so d iu m  
ch lo r id e , 7 .5  p er  cen t; agar, 2  p e r  cen t) C za p ek ’s agar  
a n d  p o ta to  d e x tro se  agar w ere  a lso  u s e d  in  o n e  
ex p e r im e n t, as d ifferen tia l m ed ia  to  iso la te  fu n g i from
the U SD A  Agricultural Research Service under P .L . 480.
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d ifferen t sta g es  o f  r ice  w e e v il. T h e  p e tr id ish es  w ere  
in cu b a ted  at ro o m  tem p era tu re  (25 to  2 8 °C ) and  th e  
fu n g a l co u n ts  w ere  m a d e  a fter five  d ays.

Results and D iscussion
( i )  F u n g i p r e s e n t  in  d i f f e r e n t  s ta g e s  o f  d e v e lo p m e n t  

o f r ic e  w e e v i l :  W e e v ils  b r eed in g  in  w h e a t w ere  u se d  
fo r  th is  e x p e r im e n t. T h e  d ifferen t s ta g es  o f  in se c t  
su c h  as eg g , g ru b , p u p a  and  a d u lt w h e n  p la ted  o n  
th ree  d ifferen tia l m ed ia  sh o w ed  th a t fu n g i w ere  
p r e se n t in tern a lly  in  a ll e x c e p t  th e  eg g . W ith  th e  
th ree  d ifferen tia l m ed ia  u se d  v i z .  m alt sa lt agar, 
C za p ek ’s agar and  p o ta to  d e x tro se  agar, th e  in tern a l 
fu n gi recov ered  are as fo llo w s . W h e n  m a lt sa lt agar 
is  u se d  as th e  m ed iu m , 83 p er  c e n t o f  a d u lt in sec ts , 
63 p er  c e n t o f  p u p a e , an d  4 2  p er  cen t o f  g ru b s  
record ed  th e  p resen ce  o f  fu n g i. In  th e  sa m e ord er  
34-5 a n d  19 p er cen t o f  in se c ts  h ad  fu n g i w ith  
C za p ek ’s agar m ed iu m , an d  18, 60  an d  38 p er  cen t  
o f  in se c ts  h a d  fu n g i w ith  p o ta to  d ex tro se  agar 
m e d iu m . N in e  sp ec ie s  o f  A s p e r g i l lu s ,  o n e  ea ch  o f  
P e n ic i l l iu m  an d  A m b ly o s p o r iu m  w ere  iso la ted  fro m  
g ru b . T h e  p u p a  an d  a d u lt w ere  each  h a v in g  six  
sp e c ie s  o f  A s p e r g i l lu s  (T a b le  1). A m o n g  th e  m ed ia  
u se d  m alt sa lt agar w a s su p er io r , p e rm ittin g  th e  
g ro w th  o f  o sm o p h illic  fu n g i su c h  as A s p e r g i l lu s  
r e s tr ic ta s  a n d  A .  c h e v a l ie r i ,  b e s id e s  th e  o th er  
sa p ro p h y tic  fu n g i.

(i i ) I n te r n a l  f u n g i  f r o m  w e e v ils  b r e e d in g  in  so rg h u m ,  
w h e a t  a n d  r ic e :  T h e  sto rag e fu n g i w ere  iso la ted  
fro m  2 5 -1 0 0  p e r  cen t o f  a d u lt w e e v ils  b r eed in g  in  
so rg h u m . A s p e r g i l lu s  r e s t r ic ta s  w a s fo u n d  to  o ccu r  
p r e d o m in e n tly  fo llo w e d  b y  A .  c h e v a l ie r i ,  A .  c a n d id u s ,  
A . f l a v u s ,  A .  ru b e r  and P e n ic i l l iu m  ru g u lo su m . T h e

T able 1. species of internal fungi isolated from different 
stages of S .  oryzae on differential media

Egg grub Pupa Adult
Aspergillus fla vu s1 >2-3* 
A . ochraceus1’2-3 
A . sydozuiL 2 
A . candidusL 3 
A . restrictas1 
A . versicolor2 
A . niger3 
A . terreus3 
A . tam ari1
Penicillium rugulosum1 
Amblyosporium  sp.1

A . flavus1’2 
A . restrictus1 
A . terreus1 
A . chevalieri1 
A . ochraceus2>3 
A . candidus2>3

A . fla vu s1’ 2»3 
A . candidus1’ 2 
A . ochraceus1’2 
A . chevalieri1 
A . versicolor3 
A . niger3

* 1. M alt—salt agar 2. Czapek’s agar
3. Potato-dextrose agar

T able 2. internal fungi of S . oryzae adults breeding in
WHEAT, SORGHUM AND RICE

Sample Wheat Sorghum Rice
1 64 74 28
2 74 25 92
3 86 60 58
4 72 36 25
5 100 34 58
6 91 94 ' 74
7 44 98 20
8 32 100 22
9 46 '74 94

10 60 68 78
Range 32-100 25-100 20-94
Average 67 66 55

T able 3. fungal species isolated from S . oryzae  adults 
breeding in wheat, sorghum and rice

Fungi isolated W heat Sorghum Rice
A . flavus + + +
A . chevalieri 4- + +
A . candidus + 4- +
A . restrictus 4- + +
A . ruber 4- 4- 4-
A . niger + — —
A . fum igatus — — 4-
A . ochraceus — 4- 4-
P. rugulosum + + 4-
Amblyosporium  sp. + — —

+  Fungal species isolated; —Fungal species not isolated

w e e v ils  b r eed in g  in  w h ea t h a d  in tern a l fu n g i to  an  
e x te n t o f  3 2 -1 0 0  p er  cen t. A .  f l a v u s  w as th e  co m m o n  
sp ec ie s  iso la ted , b e sid es  A .  r e s tr ic tu s  A .  r u b e r , A .  
c h e v a l ie r i ,  A .  n ig e r ,  A .  c a n d id u s , P .  ru g u lo su m  and  
A m b ly o s p o r iu m  sp . T h e  in c id e n ce  o f  fu n g i in  w e e v ils  
o b ta in e d  fro m  rice v a r ied  fro m  2 0 -9 4  p er cen t. A s  in  
th e  case o f  w h e a t A .  f l a v u s  w a s th e  p r ed o m in en t  
sp ec ie s  fo llo w e d  b y  A .  r e s tr ic tu s ,  A .  n ig e r , A .  c a n d id u s ,  
A .  f u m ig a tu s ,  A .  o c h ra c e u s  and  P .  ru g u lo su m  (T a b le  2  
a n d  3).

T h e  in tern a l fu n g i o f  a d u lt w e e v ils  g rew  o u t  m o st  
co m m o n ly  th ro u g h  th orax  a n d  anal reg io n  and  le ss  
c o m m o n ly  th ro u g h  sn o u t (F ig . 1). A t  a la ter  sta g e  
th e  fu n g i a lso  g rew  fro m  in ter  seg m en ta l reg io n s  o f  
th e  a b d o m en  in  th e  a d u lt w e e v ils . In  th e  ca se  o f  
g ru b s and  p u p a e  fu n g a l g ro w th  is n o t  r estr ic te d  to  
a n y  sp ec ific  reg ion .

T h e  im p o rta n ce  o f  in tern a l fu n g i o f  th e  s to r e d  
p r o d u c t p e sts  can  b e  stressed  w e ll  b y  th e  e x is te n c e  
o f  s e le c tiv e  a sso c ia tio n  o f  fu n g i a n d  in se c ts . S ik o -  
row sk i3 h as s ta ted  th at T r ib o liu m  c o n fu su m  can  
b reed  w e ll  w ith  m y c e liu m  and  sp o res  o f  A s 
p e r g i l lu s  v e r s ic o lo r  as so le  fo o d . T h e  a sso c ia tio n  o f



A. gíaucus g ro u p  fu n g i w ith  Sitotroga 
cereallela w a s s tu d ie d  b y  M isr a  et al}  
A ga rw al et alh h a v e  c o n c lu d e d  th a t Sito- 
philus granarius o n  w h e a t, w a s  th e  m a in  
ca u se  in  tra n sferr in g  A  restrictus to  h e a lth y  
g ra in s. T h e y  h a v e  iso la ted  A. restrictus an d
A. repens as in tern a l fu n g i fro m  a d u lt  
w e e v ils . T h e  fu n g a l sp e c ie s  lik e  A. flavus 
an d  A. ochraceus, w h ic h  are k n o w n  to  
p ro d u ce  m y c o to x in s  w ere  a lso  fo u n d  in  
th is  s tu d y  to  b e  carried  in ter n a lly  b y  th e  
r ice  w eev il. T h u s  th e  o ccu rren ce  o f  in ter 
n a l fu n g i o f  in se c ts  w ill  revea l d e fin ite  
p o ss ib ilit ie s  o f  tra n sm ittin g  su c h  fu n g i to  
h ea lth y  g ra in s.

T h e  o b serv a tio n  o f  Aspergillus sp . as th e  
p red o m in a n tly  a sso c ia ted  fu n g i w ith  th e  
in se c ts  th an  th e  o th e r  sa p ro p h y te s  lik e  
Penicillium in v ite s  fu rth er  s tu d ie s  o n  th is  
su b jec t. T h e  p r esen ce  o f  fu n g i ev e n  in  
th e  p r e -e m e r g e n c e  s ta g e  o f  p u p a  is  in ter e s t
in g  to  n o te , as th e  h is to ly t ic  ch an g es  in  
th e  p u p a  d o  n o t se e m  to  h a v e  a n y  e ffec t  
o n  th e  su rv iv a l o f  fu n g i. T h e  ty p e  o f  fu n g i  
a sso c ia ted  w ith  w e e v ils  b r e e d in g  in  r ice , 
so rg h u m  and  w h e a t w ere  sim ilar , ex c e p t 2 
th a t A. ruber w as n o t  o b serv ed  in  w e e v ils  
b r eed in g  in  r ice . H o w e v e r , th e  m o s t  fr e 
q u e n tly  o b serv ed  fu n g a l sp ec ie s  in  a d u lt S. 
oryzae d iffered  a cco rd in g  to  th e  c o m 
m o d ity . A. flavus w a s p r ed o m in a n tly  
o b serv ed  in  w e e v ils  fro m  r ice  a n d  w h eat, 
w h erea s  A. restrictus w as p r ed o m in a n t  
in  w e e v ils  fro m  so rg h u m .

B e s id e s  fu n g i, b acteria  an d  y ea sts  w ere  
a lso  o b se r v e d  in  th e  v ar iou s s ta g es  o f  th e  
r ice  w e e v il  e ith er  a lo n e  or in  c o m b in a tio n s  
w ith  fu n g i. P a n t an d  F ra en k el, h a v e  s ta ted  
a b o u t th e  sy m b io t ic  r e la tio n sh ip  o f  in se c ts  
lik e  Stegobium paniceum and  Lasioderma 
serricorne w ith  y ea s t  lik e  o rg a n ism s. U n lik e  
y ea sts  a n d  b acteria6 w h ic h  c o u ld  m u ltip ly  
in  in se c ts , th e  sa p ro p h y tic  fu n g i are ap p are
n t ly  carried  in  th e  a lim en ta ry  ca n a l o f  th e  
in se c t , m ech a n ica lly , a lo n g  w ith  th e  fo o d .
I t  is  lik e ly  th a t so m e  o f  th e  sp o res  are 
d ig e s te d  a n d  u t il ise d  b y  in se c ts . T h is  h as  
b e en  p ro v ed  at lea st in  T. confusum w h ic h  
can  c o m p le te  its  l ife  cy c le  o n  fu n g u s  fo o d .3 
H o w ev er  u n d e r  n a tu ra l c o n d it io n  fu n g a l  
sp o res  are o b serv ed  in  th e  p e lle ts  o f  m a n y  
s to red  p ro d u c t p e sts , rev ea lin g  th a t a ll th e  
fu n g a l m ateria l w a s n o t  co n su m e d  or  
u t ilise d  b y  th e  in sec ts .

PUNGI

Fig. 1. Internal fungi present in different stages of rice weevil
1. A dult weevils showing conidial and cleistothecial stages of Aspergllus ruber.
2. G rub 3. Pupaofrice weevil showing g io s s th o i  A . fla vu s and A .  candidus

ASSOCIATED WITH RICE WEEVIL
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F u rth er  w o rk  o n  th e  p re feren ce  o f  r ice  w e e v il  to  

sto ra g e  fu n g i an d  th e ir  b r eed in g  h a b its  w ith  v a r io u s  
fu n g i are u n d e r  p rogress.
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Quality Characteristics of Three Improved Varieties of
Wheat in the Punjab

K . S . G i l l , K . L . S e h g a l  a n d  M . S . G il l  
P u n jab  A g r icu ltu ra l U n iv e r s ity , L u d h ia n a

M anuscrip t R eceived: 28 Ju n e  1973
T h r e e  improved wheat varieties namely W G  357, K alyansona  and W G  377 tested in replicated trials at five different locations in the Punjab were studied for their various quality characteristics. The difference due to varieties Were significant for grain moisture, protein, ash, pearling index, PelshenJte value and develop
ing time indicated by mixographs but were non-significant for rest of the characteristics. The differences 
due to locations were significant for all the characteristics except pearling index, flour moisture, developing angle and width of the curve in mixograph, stability in alveograph and loaf weight. The variety W G  
357 had higher protein content, pearling index, Pelshenke value and loaf volume than K alyansona  and W G  
377. The quality characteristics of K alyansona  and W G  377 were also satisfactory.

T h e  P u n jab  is  an  im p o rta n t w h e a t g r o w in g  s ta te  in  
th e  co u n try . T h e  w h e a t p r o d u c tio n  h as in cre a sed  fro m
1 .9  m illio n  to n n e s  in  1 9 6 5 -6 6  to  5 -6  m ill io n  to n n e s  in
1 9 7 1 -7 2 . T h e  v a r ie ty  Kalyansona h a s o c c u p ie d  a b o u t  
8 0  p er  cen t o f  th e  to ta l area u n d e r  w h e a t in  th e  S ta te . 
R e cen tly , tw o  n e w  va r ie tie s, WG 357 an d  WG 377 
h a v e  b e en  d e v e lo p ed  an d  re lea sed  fo r  g en era l c u ltiv a 
t io n  in  th e  S ta te . T h e  q u a lity  ch arac ter istic s  o f  th ese  
tw o  w h e a ts  as com p a red  w ith  th o se  o f  Kalyansona are 
rep o rted  in  th is  p ap er.

M aterial and Methods
T h r e e  v a r ie tie s  n a m e ly  Kalyansona, WG 357, and  

WG 377 w ere g ro w n  in  co m p a ra tiv e  tria ls at f iv e  lo c a 
t io n s  (L u d h ia n a , G u rd asp u r , S am rala , J u llu n d u r  C ity  
a n d  J u llu n d u r  C a n tt.)  in  1 9 7 0 -7 1 . T h e s e  v a r ie tie s  
w ere  so w n  in  th e  first fo r tn ig h t o f  N o v e m b e r  a n d  th e  
cro p  w a s  ap p lied  th e  r e c o m m e n d e d  d o se s  o f  fe r t iliz e r s  
(N 5 0 , P  25 and  K  12 p er  a cre). T h e  n o rm a l cu ltu ra l 
a n d  irr igatio n  p ra c tices  w ere  fo l lo w e d 1. F o r  q u a lity  
a n a ly sis , a ran d om  sa m p le  fro m  th e  p r o d u c e  o f  each  
v a r ie ty  at ea ch  lo c a t io n  w as tak en , d r ied  in  th e  su n  and  
k e p t free  o f  an y  in se c t  in fe s ta tio n . T h e  sa m p les  w ere  
a n a ly se d  for  th e  fo llo w in g  q u a lity  ch arac ter istic s .

M o is tu re , ash and  b ak in g  ch aracter istic s  w ere  
d eterm in ed  a cco rd in g  to  th e  m e th o d  o f  A A C C 2. 
N itr o g e n  w a s  estim a ted  b y  K je ld a h l m e th o d 3 and  
th e  p r o te in  w a s ca lcu la ted  b y  m u lt ip ly in g  it  w ith
5 .7 1 .

P e lsh en k e  v a lu e  (w h o le  w h e a t-m e a l fe rm e n ta tio n  
t im e  te s t)  w ere  e s tim a ted  b y  th e  m e th o d  o f  W e lsh  
a n d  N o r m a n n 4 a n d  th e  p ear lin g  in d e x  w a s d e term in ed  
a cco rd in g  to T a y lo r  et al5. S e d im e n ta tio n  te s t  
w as carried  o u t  b y  th e  m e th o d  o f  P in k n ey  et al6. 
a n d  Z e le n y 7.

Milling quality (flour recovery percentage): T h e  
c lea n ed  sa m p le  o f  w h e a t g ra in  w a s te m p e r e d  to  
15 p er  ce n t m o istu re  c o n te n t a n d  k ep t o v e r n ig h t  
at roo m  tem p era tu re  b e fo re  b e in g  m ille d  in  a 
B rab en d er  Q u a d eru m at ju n io r  flou r m ill.

Mixographic characteristics: M ix o g ra m s w e r e
p rep a red  o n  a N a t io n a l-S w a n so n -W o r k in g  M ix o g r a p h  
u s in g  35 g  flou r (1 4  p er  cen t m o is tu r e  b a s is )  a t 65  
p er  c e n t a b so rp tio n  sp r in g  se tt in g  te n s io n  a t 10. 
C a lcu la tio n s fo r  v a r iou s m ix o g ra p h ic  ch a ra c ter istic s  
w ere  m a d e fo llo w in g  th e  m e th o d s  o f  S w a n so n  and  
J o h n so n 8 a n d  M e h d i et al.9
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Alveograpkic characteristics: T h is  te s t  w as p e r 

fo r m e d  acco rd in g  to  th e  m e th o d  o f  K e n t  J o n es  and  
A m o s 10.

Results and D iscussion
T h e  data  o n  d ifferen t q u a lity  ch aracter istic s  are 

g iv e n  in  th e  T a b le  1. T h e  g ra in s  o f  a ll th e  th ree  
im p ro v ed  w h e a t v a r ie tie s  w ere  o f  a m b er  co lo u r , 
th o se  o f  WG 357 b e in g  b o ld , a ttra c tiv e  an d  lu stro u s. 
T h e  in itia l m o istu re  c o n te n t o f  1 1 .02  p er  c e n t in  
WG 377 w as s ig n if ic a n tly  h ig h e r  th an  th e  o th e r  tw o  
varie tie s. T h e  d ifferen ces  in  flo u r  m o istu re  co n ten ts  
w ere n o t s ig n if ica n t, b e c a u se  th e  gra in s w ere  tem p ered  
to  15 p er  c e n t  m o istu re  b e fo re  m illin g .

T h e  p r o te in  c o n te n t v a r ie d  b o th  fo r  w h o le  w h eat  
grain s a n d  w h e a t flour. T h e  m ea n  p r o te in  c o n te n t o f  
w h o le  w h e a t w a s  h ig h e r  in  WG 357 (1 3 .4 4  p er  cen t)  
as co m p a red  to  th o se  o f  Kalyansona and WG 377 
(1 2 .2 8  an d  1 2 .9 4  p er  c e n t re sp e c tiv e ly ) . T h e  m ean

v a lu es  fo r  w h e a t flo u r  p r o te in s  fo llo w e d  sim ila r  
p attern .

T h e  d ifferen ce  in  th e  a sh  c o n te n t  o f  w h o le  w h e a t  
g ra in  as w e ll  as w h e a t flo u r  w ere  ra th er  sm a ll. 
WG 377 h a d  s ig n if ica n tly  lo w e r  a sh  c o n te n t in  th e  
w h ea t g ra in  b u t s ig n if ic a n tly  h ig h e r  in  th e  w h e a t  
flou r th a n  th e  o th e r  tw o  v a r ie tie s .

T h e  p ear lin g  in d e x  w h ic h  is  a m ea su re  o f  gra in  
h a rd n ess  w a s s ig n if ica n tly  g reater  a t 5 p e r  c e n t  le v e l  
in  ca se  o f  WG 357 as co m p a re d  to  Kalyansona an d  
WG 377.

T h e  m ea n  P e lsh en k e  v a lu e  o f  1 0 1 .6  fo r  WG 357 w as  
s ig n if ica n tly  h ig h e r  th a n  th e  o th e r  tw o  v a r ie tie s  
{Kalyansona, 8 4 .4  m in  a n d  WG 377, 8 1 .6  m in ). 
B u t th e  sed im en ta tio n  v a lu es  d id  n o t  v a ry  s ig n if ica n tly  
in  th e  th ree  v a r ie tie s .

F lo u r  recov ery  p e rcen ta g e  w a s h ig h  (7 2 .7  to  7 4 .5 )  
in  a ll th e  th ree  v a r ie tie s . T h e  d ifferen ces  w ere , 
h o w ev er , n o t s ig n ifica n t. T h e  m ix o g ra p h ic  charac
ter is tic s  d id  n o t v ary  s ig n if ica n tly  e x c e p t  fo r  th e  m ix in g

T able  1: q u a l it y  c h a r a c t er ist ic s  o f  t h r ee  im pr o v e d  v a r ie tie s  o f  w h e a t  a n d  t h e ir  m ea n  values w it h  r e spe c t  t o  l o c a t io n

Location
Characteristic W G  357 K a ly a n

S o n a
W G  377 C.D. at

5%* Samrala ■
Ju llundur 

City C antt
G urdas-

pur L udhiana C.D. at 
5%

A ■ G rain
M oisture (% ) 10.8 10.8 11.0 0.21 10.8 11.3 10.7 10.9 10.60 0.30Protein (%) 13.4 12.3 12.9 0.42 13.8 12.4 12.7 12.5 13.1 0.59Ash (%) 1.S4 1.58 1.50 0.05 1.52 1.55 1.53 1.49 1.63 0.07Pearling index 42.5 33.4 33.1 2.27 34.3 36.3 39.0 '  34.7 37.3 N .S.Pelshenke value (min) 101.6 84.4 81.6 9.4 88.3 79.0 79.71 95.3 103.7 13.3

B . F lour
M oisture (%) 13.6 13.2 13.4 N.S. 13.5 12.8 13.7 13.5 13.3 N .S.Protein (% ) 11.4 10.5 10.9 0.54 11.6 10.7 11.2 11.3 10.0 2.01Ash (%) 0.64 0-64 0.70 0.14 0.60 0.72 0.65 0.63 0.71 0.18
Flour recovery (%) 74.0 72.5 74.5 N.S. 75.2 74.6 77.4 73.0 68.2 4.54
Sedim entation value (ml) 23.1 23.3 19.7 if 22.4 23.8 22.5 24.0 17.5 N .S.

C . M ixographic characteristics
Developing tim e (min) 2.34 2.74 2.70 0.42 2.60 3.00 2.23 2.40 2.73 0.76
H eight of the peak (cm) 6.74 6.68 7.24 N .S. 7.50 6.23 7.47 6.97 6.27 0.72
Developing angle 33.6 27.0 32.2 28.3 25.0 36.3 31.3 35.3 N .S.
W eakening angle 22-8 20.4 25.4 25.7 15.0 32.3 21.0 20.0 6.12
M ixing tolerance angle 123.6 130.8 121.6 126.0 140.0 109.3 127.7 123.7 14.92
Developing area (cm1) 19.6 24.0 24.4 27.0 22.3 22.3 24.7 17.0 3.83
W idth of the curve at 

peak R M  value
0.90 0.80 0.88 » 0.93 0.83 0.80 1.03 0.83 N.S.

D . A lveograpkic characteristics
Baking strength (area in  

cm2)Stability (height P  in mm)
24.8 24.6 29.3 N .S . 29.4 22.6 27.2 28.3 26.9 2.86
80.6 83.7 102.3 100.1 83.2 74.8 97.3 92.3 N .S.

Extensibility (length L  in
mm)

L /P  ratio
57-5 55.5 52.5 »> 51.3 35.7 79.3 54.3 55.2 12.63

0.77 0.67 0.54 » 0.53 0.38 1.09 0.62 0.65 1.00
E. B aking characteristics

Loaf weight (g) 137.0 140.0 141.0 • N.S. 139.3 142.0 137.3 138.7 139.3 N.S.
Loaf volume (ml) 487.5 457.5 456.2 >» 471.7 440.0 503.3 453.3 467-3 34.75

* N .S : N o t significant
4
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t im e  w h ic h  w as s ig n if ica n tly  lo w e r  in  ca se  o f  W G  
5 5 7 '’(2 .3 4  m in ) th a n  th e o th e r tw o  v a r ie tie s  (Kalyansona ,
2 .7 4  an d  W G  377, 2 .7 0  m in ).

N o  sig n if ica n t d ifferen ces  w ere  o b serv ed  in  a lv eo -  
g ra p h ic  ch aracteristic s  and th e  lo a f  v o lu m e s .

T h e  d ifferen ces d u e  to  lo c a t io n s  w ere  s ig n if ica n t  
fo r  a ll th e  ch aracters s tu d ie d  e x c e p t  fo r  p ear lin g  
in d e x , d o u g h  sta b ility  (P  v a lu e ) and  b ak in g  q u a lity .

T h e  p e rcen ta g e  o f  gra in  a n d  flou r  p r o te in  o f  w h e a t  
g ro w n  w a s at Sam rala  s ig n if ica n tly  h ig h e r  th a n  at 
o th e r  lo ca tio n s. T h e  p ercen ta g e  o f  a sh  b o th  in  th e  
g ra in  an d  th e  flou r w a s s ig n if ica n tly  le ss  at G u rd asp u r  
th a n  at o th e r  lo ca tio n s. T h e  P e lsh en k e  v a lu e  w as  
s ig n if ica n tly  h ig h e r  at L u d h ia n a  th a n  o th e r  lo c a tio n s  
e x c e p t  G u rd asp u r  w h erea s  th e  flou r  recovery  w a s th e  
low est a t th is  p lace . P ro b a b ly  o n  a cco u n t o f  h ig h e r  
p r o te in  c o n te n t at S am rala  th e  v a lu es  o f  h e ig h t  o f  th e  
peak , m ix in g  to lera n ce  an d  d e v e lo p in g  area in  th e  
m ix o g ra p h s  an d  b a k in g  s tren g th  as d e term in ed  in  th e  
a lv eo g ra p h  w ere  a lso  h ig h e r  at th is  lo c a t io n  th an  
o th e rs . T h e  v a lu es  for  d e v e lo p in g  t im e  and  m ix in g  
to lera n ce  w ere  m a x im u m  at J u llu n d u r  c ity  b u t th e  
v a lu e  o f  w ea k en in g  a n g le  w as th e  lo w e st  at th is  p lace . 
T h e  v a lu e  o f  e x te n s ib ility  o f  th e  d o u g h  an d  L /P

ratio w ere  th e  h ig h e s t  at J u llu n d u r  C a n tt th a n  o th e r  
lo c a tio n s  and  co rre sp o n d in g ly  th e  lo a f  v o lu m e  w as  
also  th e  m a x im u m  at th is  loca tio n .
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RESEARCH NOTES

IDENTIFICATION OF BEEF FROM 
OTHER MEATS BY DISC ELECTRO

PHORESIS METHOD
The identification of beef from sheep and goat meat em
ploying disc electrophoresis on acrylamide gels is described. Beef can be identified in fresh condition using the 
myoglobin pattern of bands, which was found to give totally three myoglobin bands—one major and two minor bands» 
whereas goat and sheep meat gave only two bands, one major and the other minor band.

C o ok  an d  S tu r g e o n 1 id e n tif ie d  h o rse  m ea t, p ork  
a n d  b e e f  b y  th e  u se  o f  g a s  ch ro m a to g ra p h y  o n  th e  
u n sa p o n ifia b le  m a tter , first fra c tio n a ted  b y  c o lu m n  
ch ro m atog rap h y . H il l  et al,2 a p p lie d  e lec tro p h o res is  
u s in g  agar g e l as th e  su p p o r tin g  m e d iu m  in  th e  
id en tific a tio n  o f  fish  sp e c ie s . T h o m p s o n 3 e m p lo y e d  
starch  g e l zo n e  e lec tro p h o res is  fo r  id en tific a tio n  o f  
an im al sp e c ie s . M a ck ie4 an d  C h u 5 u se d  d isc  e le c tr o 
p h o resis  fo r  th e  id en tif ic a t io n  o f  fish  sp e c ie s , w h ile  
C o w ie8 e m p lo y e d  th in -s la b  p o ly a cry la m id e  g e l e le c tr o 
p h o resis  fo r  th e  sa m e p u rp o se . H o y e m  a n d  T h o r s o n 7 
id en tifie d  sp e c ie s  o f  m ea t b a sed  u p o n  th e  m igra tio n  
o f  th e  m y o g lo b in  b a n d s.

T h e  p r esen t in v e s tig a tio n  w as u n d erta k en  to  d e te c t  
p r esen ce  o f  b e e f  b e c a u se  r e lig io u s  restr ic tio n s  p r o h i
b it  its  u s e  b y  a large se c t io n  o f  th e  p o p u la tio n  in  
In d ia  an d , at th e  sa m e tim e , o th e r  m ea ts  are a d u ltera ted  
w ith  b e e f  b e ca u se  b e e f  is  m u c h  ch ea p er  as co m p a red  to  
o th e r  m eats.

R ep resen ta tiv e  sa m p les  o f  fr e sh  m e a t fro m  cattle , 
g o a t a n d  sh ee p  w ere  c o lle c te d  a t s la u g h ter  h o u se . 
F iv e  gram  o f  m ea t free d  fr o m  fa tty  t is su e  w a s h o m o 
g e n ized  w ith  5 m l o f  d is t ille d  w a ter  an d  th e  h o m o 
g en a te  w as ce n tr ifu g e d  at a b o u t 3 0 0 0  rp m  fo r  15 m in . 
A liq u o ts  o f  th e  su p ern ata n t w ere  u sed  fo r  d isc  
e lec tro p h o res is , acco rd in g  to  th e  m e th o d  d escr ib ed  
b y  D a v is8 w ith  s lig h t  m o d ifica tio n s . T h e  d isc  
e lec tro p h o res is  w as c o n d u c te d  at ro o m  tem p era tu re  
(2 6 -2 8 °C ) b y  p a ss in g  a cu rren t o f  5 m illia m p eres  
an d  2 3 0  v o lts  p er  tu b e  fo r  a p e r io d  o f  50  m in . T h e  
s ize  o f  p o ly a cry la m id e  c o lu m n  w a s  6 .5  cm  lo n g  a n d
0 .5 5  cm  d iam eter . T h e  g e ls  (7 .5  p er  ce n t p o ly a 
cry la m id e) w ere  p rep a red  b y  th e  sa m e m e th o d  as 
g iv en  b y  D a v is ;  th e  p H  o f  th e  buffer  so lu tio n  
(tr is -g ly c in e ) w a s  8 .3 .

S ix  tria ls w ere  c o n d u c te d  fo r  each  k in d  o f  m eat.
B ro w n ish  m y o g lo b in  b a n d s  ca n  b e  ea sily  rec o g n ised

T able 1. R b values o f  m y o g l o b in  bands i n  d iffe r e n t  m eats

Species of meat Concentration
0*1)

RbMajor
band

values* M inor
bands

Goat 100 0.72 — 0.81
»» ISO 0.7S — 0.80

Beef 100 0.72 0.16 0.80
*> ISO 0.72 — 0.81

. Sheep 100 0.73 — 0.80
»» 150 0.70 — 0.80

•Average of six trials for each concentration

d u r in g  a n d  after, e le c tro p h o res is  w ith o u t  sta in in g  
w ith  A m id o  B lack . T h e  m ig r a tio n  rates (R b v a lu es)  
o f  m y o g lo b in  b a n d s co m p a red  w ith  th e  m ig ra tio n  
rate o f  b r o m o p h en o l b lu e  (tra ck in g  d y e ) are g iv e n  
in  th e  T a b le  1. V ery  lit t le  d ifferen ce  in  R b v a lu es  
o f  m ajor a n d  m in o r  b a n d s w a s o b se r v e d  in  d ifferen t  
m ea ts . T h e  p r o te in  co n c en tr a tio n  o f  th e  ex tra ct  
w a s sta n d a rd ized  b e fo re  e lec tro p h o res is  a n d  ev en  
b y  in creasin g  th e  a m o u n t o f  p r o te in  lo a d e d  in to  th e  
g e l, i t  w as fo u n d  to  h a v e  n o  e ffec t o n  th e  R b v a lu es  
o f  th e  m y o g lo b in  b a n d s.

T w o  m y o g lo b in  b a n d s w ere  c o m m o n  to  a ll th e  
th r e e  sp ec ie s  o f  m ea ts  and  th e  R b v a lu e s  o f  ea ch  ty p e  
o f  b an d  w as a lm o st sa m e in  th e  d ifferen t m ea ts . 
T h e  R b v a lu es  o f  th e  m ajor m y o g lo b in  b a n d  ra n g ed  
b e tw e e n  0 .7 0  to  0 .7 5  a n d  th a t o f  m in o r  b a n d  b e tw e e n
0 .7 9  to  0 .8 2 . I n  th e  ca se  o f  b e e f, a n o th er  ex tra  
m in o r  b an d  ap p eared  in  a d d it io n  to  th e  tw o  b a n d s , 
w h ic h  are c o m m o n  to  a ll th e  m ea ts . T h is  n e w  b a n d  
w a s fo u n d  o n  th e  to p  o f  th e  m ajor b a n d  w ith  an R b 
v a lu e  ran g in g  b e tw e e n  0 .1 5  to  0 .1 8 , w h ic h  w a s fo u n d  
sp e c if ic  to  b e e f  o n ly .

T h e s e  resu lts  in d ica te  th a t b e e f  can  b e  id en tif ie d  
in  fre sh  c o n d itio n  u s in g  th e  m y o g lo b in  p a ttern  o f  
b a n d s , w h ic h  w a s fo u n d  to  g iv e  to ta lly  3 m y o g lo b in  
b a n d s— o n e  m ajor and  tw o  m in o r  w h erea s  g o a t  
a n d  sh ee p  m ea t g a v e  o n ly  tw o  b a n d s— o n e  m ajor  
a n d  a n o th er  m in or .

W e are th an k fu l to  M r  D .  N a ra y an a  R ao  for  h is  
v a lu a b le  a d v ice  a n d  a ssis ta n ce  in  th is  w ork .
Central Food Technological M . N . M o o r ja n i
Research I n s t i t u t e ,  M ysore. P- P u t ta r a ja ppa
7 ‘bm p 1973 M lSS M .S. VASANTHA
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TOXICITY OF ETHYLENE OXIDE TO 
THE ADULTS OF TYROPHAGUS 

PUTRESCENTIAE (SCHRANK) 
ACARINA, ACARIDAE

Ethylene oxide is an effective fumigant for control of
T .  purescentiae.

T o x ic ity  o f  e th y le n e  d ib ro m id e , m e th y l b r o m id e  
a n d  p h o sp h in e  to  th e  sto ra g e  m ite  Tyrophagus 
putrescentiae (S ch ra n k ) h a s  b e e n  rep o rted 1’4. N o  
w o rk  h o w e v e r  h as b e e n  rep o rted  o n  th e  to x ic ity  o f  
e th y le n e  o x id e  (E O ), a n o th er  im p o r ta n t fu m ig a n t  
to  T. putrescentiae. U n lik e  m e th y l b rom id e , E O  d o es  
n o t  im p a rt a n y  ta in t to  th e  trea ted  fo o d stu ff.

T h e  m ite s  w ere  reared  as rep o rted  earlier4. T h e r e  
w ere  fo u r  d o sa g es  w ith  5 rep lica tes  fo r  ea ch  d o sag e. 
T h ir ty  to  fo r ty  tw o  m ite s  w ere  e x p o se d  in  sp ec ia l  
g la ss  c e lls  in s id e  2 .5  litr e  g la ss d esicca to rs . E th y le n e  
o x id e  w a s p ressu re  filled  in to  an  a ll g la ss  20 m l  
g a s- t ig h t  sy r in g e  fro m  a 500  g  ca p a c ity  s ta in less  
s te e l le c tu r e -b o tt le  w ith  a f in e -c o n tr o l n e e d le  v a lv e  
a n d  th e  req u ired  d o se  in jec ted  th ro u g h  a s e p tu m  cap  
o n  th e  d esicca to r  l id  u n d e r  a s lig h tly  red u ced  p ressu re . 
A tm o sp h e r ic  p ressu re  w a s resto red  im m e d ia te ly  b y  
o p e n in g  th e  s to p -c o c k  o f  th e  d esicca to r . A fte r  an  
e x p o su r e  p e r io d  o f  2 h r  th e  m ite s  w ere  h e ld  in  p la stic  
h u m id ity  b o x e s  for  4 8  hr b e fo r e  record in g  th e  
m o rta litie s , w h ic h  w a s  d o n e  u n d e r  a b in ocu la r  
m icro sco p e .

T h e  m o rta lity  re sp o n ses  a ga in st th e  d o sa g es  w ere  
sta tistica lly  ev a lu a ted  b y  th e  m e th o d  o f  L itch fie ld  
a n d  W ilc o x o n 3. T h e  data  are s h o w n  in  T a b le  1.

T h e  resu lts  as d em o n stra ted  b y  th e  L D 50 (3 .8  m g/1) 
a n d  L D 95 (7 .6  m g/1) v a lu es  sh o w  th a t E O  is  m ore  
to x ic  th a n  e ith e r  m e th y l b r o m id e  or p h o sp h in e  to
T. putrescentiae a d u lts , b u t le ss  to x ic  th a n  e th y le n e  
d ib ro m id e . C o rresp o n d in g  L D 50 o f  m e th y l b ro m id e , 
p h o sp h in e  an d  e th y le n e  d ib ro m id e  w ere  1 3 .8 , 5.1  
a n d  0 .3  m g/1 re sp ec tiv e ly 4.

T able  1 . t o x ic it y  o f  e t h y l e n e  o x id e  t o  Tyrophagus
putrescentiae ADULTS

A t 95% Confidence limits
U pper Lower

3.8 mg/1 3.9 3.3
LDfi5 7.6 mg/1 9.5 6.1
Slope function 1.5 1.7 1.3

Tem p: 26±1°C; R. H . 80%

E th y le n e  o x id e  is  w e ll  k n o w n  for  its  m ic r o b ic id a l  
e ffec t apart from  its  to x ic ity  to  in se c ts  a n d  h e n c e  is  
u se d  fo r  fu m ig a tio n  o f  sp ic e s , fru its , e t c .3 I t  h a s  a 
h ig h e r  v a p o u r  p ressu re  (1 0 9 5  m m  H g  a t 2 5 °C ) th a n  
e th y le n e  d ib ro m id e  (15 m m  H g  a t 2 5 °C ) a n d  h e n c e  
p en etra tes  b e tte r  in to  c o m m o d itie s . T h is  s tu d y  
h as sh o w n  th a t E O  h o ld s  o u t  p r o m ise  as an e ffe c tiv e  
fu m ig a n t fo r  th e  co n tro l o f  T. putrescentiae in fe s t in g  
fo o d  c o m m o d itie s  in  p r e feren ce  to  e ith e r  m e th y l  
b r o m id e  o r  p h o sp h in e .

T h e  a u th o rs th an k  M r  S . K . M a ju m d er , C h a irm an  
o f  th e  D isc ip lin e  o f  In fe sta tio n  C o n tro l a n d  P e s tic id e s  
fo r  g u id a n ce  a n d  D r  B . L . A m la , D ir e c to r  o f  th e  
I n s t itu te  fo r  k in d  en co u ra g em en t.
Central Food Technological M . M uthu
Research Institu te, M ysore B. V. H iranniah
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DRAINAGE THROUGH COFFEE 
EXTRACT FOAM

Some investigations by photography of drainage through foams obtained from coffee extract are reported. Various theoretical models have been put forth by different workers 
to describe the interstitial flow for specific type of foams. 
The theoretical model put forth by Brady and Ross, for foam drainage through thin vertical channels, bounded by non- rigid and parallel planes has been found to be valid in this study.

E ssen tia lly  a ll th e  cu rren t k n o w -h o w  o n  fo a m  p r e 
p a ra tio n  is  em p ir ica l a n d  lea rn ed  b y  tr ia l a n d  error1"3. 
N o  d e fin ite  co n c lu s io n s  can  b e  a rrived  a t reg a rd in g  
th e  re la tio n sh ip  b e tw e e n  th e  g e o m e tr ic  s tr u c tu r e  o f  
fo a m s a n d  o th er  p h y s ica l p aram eters, o n  th e  b a s is  o f  
th e  e x is t in g  sta te  o f  k n o w le d g e  in  th is  f ie ld .4
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t io n s  b e tw e e n  V 0 ( th e  in itia l v o lu m e  o f  l iq u id  in  foam ) 
and V , (th e  v o lu m e  o f  liq u id  d ra in ed  o u t  in  t im e , t) 
h a v e  b e en  su g g e s te d 1. L iq u id  flo w  in  c ircu lar  ca p il
la r ie s  w a s s tu d ie d  th eo re tica lly  an d  ex p e r im e n ta lly 5. 
M a th e m a tica l ex p r ess io n s  fo r  th e  d ra in ag e rate  
(d V /d t)  in  term s o f  V , V 0, a n d  t, h a v e  b e en  a sse m b led  
b y B ik e r m a n 1. T h e o th e r th e o r e t ic a lm o d e lfo r d r a in a g e  
m akes a n u m b e r  o f  s im p lify in g  a ssu m p tio n s  su ch  
as in ter stitia l flo w  th ro u g h  vertica l ch a n n e ls6 w ith  
rig id  w a lls . T h e  ch a n n e ls  m ig h t e ith e r  b e  su b sta n tia lly  
circu lar6’7’8 o r  b o u n d e d  b y  p a ra lle l p la n e s9-11.

A b o u t 7 0 0  m l o f  co ffee  ex tra c t w ere  w h ip p ed  in to  
a fo a m  and th e  d ifferen t variab les lik e  s o lu b le  so lid s  
c o n ten t (2 0 -5 0  p er  cen t) , d ifferen t fo a m in g  agen ts  
su c h  as so d iu m  ca rb ox y  m e th y l c e llu lo se  (1 -3  p er  cen t), 
gu a r g u m  (1 -3  p er  cen t) an d  g ly ce ry lm o n o stea ra te  
(1 -5  p e r  cen t) a n d  th e ir  v a r io u s  co m b in a tio n s, 
tem p era tu re  va r ia tio n  (J 0 -5 0 °C ), ag ita tor  sp ee d  
(5 0 0 -1 0 0 0  rp m ) and  t im e  o f  a g ita tio n  (1 5 -6 0  m in )  
o n  fo a m  sta b ility  w ere  s tu d ie d  a n d  th e  fo a m  fo rm ed  
u n d er  o p tim u m  c o n d itio n s  w a s s e le c te d  fo r  th e  p h o to 
g ra p h ic  s tu d y  o f  d rain age m o d e l fo r  th is  p articu lar  
case.

F o r  a ty p ica l ex p e r im e n t, fo a m  w a s  fo rm ed  b y  
stirr in g  a b o u t 7 0 0  m l o f  a  co ffee  ex tra c t c o n ta in in g  
30  p e r  c e n t s o lu b le  so lid s  an d  3 p er  c e n t g ly cery l  
m o n o stea ra te  (G M S ) , fo r  3 0  m in  at a sp ee d  o f  6 5 0  
rp m  a n d  at 30°C . S tirr in g  w a s s to p p e d  an d  fo a m  w as  
tra n sferred  b y  a sp a tu la  in to  th e  sq u are  g la ss  v e s s e l  and  
w a s im m e d ia te ly  tra n sferred  to  th e  o v e n  a t 50°C . 
P h o to g ra p h s  o f  th e  fo a m  w ere  ta k e n  at regu lar  in 
terv a ls  t i l l  140 m in . T h e  p h o to g ra p h s  w ere  d e v e lo p ed , 
en la rg ed  and  th e  h e ig h t  o f  th e  fo a m  and  liq u id  
se tt le d  o u t  in  th e  g la ss  v e s se l, at a  p a rticu lar  t im e  w as  
record ed .

A  to ta l o f  2 0  o b serv a tio n s  w ere  m a d e. I t  w a s  
o b serv ed  th at t i l l  7 0  to  80  m in  th e  a m o u n t o f  liq u id  
d ra in in g  th ro u g h  th e  fo a m  is  m o re  an d  afterw ard s  
th e  a m o u n t o f  l iq u id  d ra in in g  th ro u g h  th e  fo a m  is  
v ery  sm a ll a n d  th e  fo a m  m a y  b e  c o n s id e red  sta b le  
an d  u s e d  fo r  d r y in g . A  p lo t  o f  t  vs. 1 /(V 0-V )2, is  a  
s tra ig h t l in e . I t  m ea n s th a t th e  m a th em a tica l e x 
p r ess io n  fo r  th e  v o lu m e  o f  l iq u id , V , e x u d e d  th ro u g h  
th e  fo a m  d u rin g  t im e  t is

1 /(V 0-V )2~ 1 / V 02 =  2  kt (a)
an d  d rain age rate is  g iv e n  b y :

d V /d t  =  k .(V 0-V )8 (b)
F o r  th e  s ta b le  fo a m  o f  c o ffe e  ex tra c t so  p rep ared , 
u n d er  g iv e n  c o n d it io n s  o f  fo a m in g  at 50°C  i .e . o v e n  
tem p era tu re,

k =  46.6 X 10-6 (c)

T h e  ex p e r im e n ta l data  fits  th e  em p ir ic a l eq u a tio n
(a) w h ic h  m a k es d ra in age  a th ird  o rd er  rea c tio n . 
I t  is  v a lid  fo r  d ra in ag e p rop er , w ith o u t  b u rstin g  o f  
b u b b le s . T h u s  th e  m e c h a n ism  fo r  d ra in ag e  s tu d ie d  
se e m s  to  b e  in  a g reem en t w ith  th e  o n e  p r o p o se d  
b y  B rad y  and  R o ss10.

D r y in g  s tu d ie s  revea l th a t fo a m -m a t d ry in g  o f  
th is  fo a m  after 30  m in  y ie ld s  a fa ir ly  g o o d  p r o d u c t  
w h ic h  is  p o ro u s, can  b e  ea s ily  r e c o n stitu te d  and  
fo r tified  w ith  f la vo u r .12
D epartm ent of Chem. Technology; A. J. C h a n d a k
U niversity of Bombay, Bombay. M . R. C h iv a t e
17 A u g ust 1973
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FRACTIONATION OF FATTY ACIDS OF 
SARDINE OIL BY UREA ADDUCT METHOD

An efficient method for fractionation of fatty 
acids according to degree of unsaturation is 
described.

F a tty  a c id s  o f  th e  sa rd in e  o il  o b ta in e d  fr o m  o il  
sa rd in e  (Sardinella longiceps) is  a  m ix tu re  o f  sa tu rated  
to  h ig h ly  u n sa tu ra ted  fa tty  a c id s  h a v in g  ca rb o n  ch a in  
le n g th  o f  C 14 to  C 24. G o p a k u m a r et al1, h a v e  u se d  
g a s liq u id  ch ro m a to g ra p h y  fo r  q u a lita tiv e  and  
q u a n tita tiv e  a n a ly sis  o f  th e  c o m p o n e n ts  o f  fa tty  
a c id s  in  l ip id s  o f  o il  sa rd in e  w h e r e in  o i l  w a s  fra c tio n a t
e d  in to  p h o sp h o lip id s  a n d  tr ig ly c e r id e s  a n d  th en  
co n v er ted  in to  m e th y l esters  o f  fa tty  a c id s . R ecen tly  
K o tw a l et al2, h a v e  sp lit  th e  o il  a n d  th e n  d is tilled  
u n d e r  v a c u u m  to  g e t  tw o  fra c tio n s;  o n e  is  rela tive ly
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le s s  u n sa tu ra ted  C 18 fra c tio n  a n d  th e  o th e r  h ig h ly  
u n sa tu ra ted  fra ctio n . T h e s e  tw o  fra c tio n s w ere  
su b je c te d  to  gas liq u id  ch ro m ato g ra p h y  fo r  fu rth er  
s tu d y  o f  th e  fa tty  ac id s. U r e a  a d d u c t m eth o d  has  
n o t  y e t  b e e n  u se d  fo r  fa tty  a c id s  o b ta in e d  fro m  sard in e  
o il. H e n c e  a n  a ttem p t h as b e e n  m a d e  to  a p p ly  
th is  m e th o d  fo r  fra c tio n a tin g  fa tty  acid s o f  th e  sard in e  
o il  a lso .

A h m e d  et al3, h a v e  tr ied  seg reg a tio n  o f  fa tty  a cid s  
o f  co d liv er  o i l  b y  urea  in c lu s io n  m e th o d  b u t th e  m eth o d  
fo llo w e d  b y  M eh ta 4'5 fo r  fra c tio n a tio n  o f  fa tty  acid s  
o f  m u sta rd  o il  an d  h y d ro g en a ted  v e g e ta b le  o i l  w a s  
fo u n d  to  b e  m o re  co n v en ien t. F a tty  a c id s  o f  th e  
sa rd in e  o il  w ere  p rep ared  b y  alk ali h y d ro ly s is  and  
su b jec ted  to  fra c tio n a tio n  b y  u rea  in c lu s io n  m eth o d . 
M e h ta  in  h is  p ro ced u re  h as tak en  5 0  g  fa tty  acid s, 
10 g  u rea  and  75 m l m eth a n o l, w h erea s  in  th e  p roced u re  
a d o p ted  h ere  in stea d  o f  75 m l o f  m eth a n o l, 150 m l 
m eth a n o l w a s tak en  a lo n g  w ith  12.5 g  urea.

S a rd in e  o i l  w e ig h in g  4 6 0  g  (5 0 0  m l) w a s ta k en  in  a 
p y re x  beak er and  w as h ea ted  o n  w a ter  b a th  and  
s tirred  v ig o r o u sly  a fter a d d in g  20 p er  c e n t  cau stic  
so d a  so lu t io n  in  sm a ll q u a n titie s  at a t im e , t i ll  
h o m o g e n e o u s  so lu tio n  w a s fo rm ed  and  w as a lk alin e  
to  litm u s  p ap er. T o  th is  en o u g h  q u a n tity  o f  co m m o n  
sa lt w as a d d ed  an d  soap  w as p rec ip ita ted  w h ic h  w as  
filte red  th ro u g h  B u ch n er  fu n n e l. S o a p  w as  
h y d r o ly se d  to  fa tty  acid s b y  u s in g  d ilu te  su lp h u r ic  
acid . F a tty  acid s w ere  w a sh ed  w ith  w a ter  to  m ake  
fr e e  fro m  m in era l a c id  a n d  d r ied  over  an h yd ro u s  
so d iu m  su lp h a te . Y ie ld  w a s 8 1 .95  p er  cen t.

F o r  fra c tio n a tio n  o f  fa tty  acid s, 150  m l m eth a n o l  
w as a d d ed  to  5 0  g  fa tty  acid s and  th e n  12.5 g  o f  urea  
w a s a d d ed  an d  th e  m ix tu re  w a s w a rm ed  o n  w ater  
b a th  t i l l  h o m o g e n e o u s  so lu t io n  w as o b ta in e d . T h is  
w a s k ep t a s id e  o v ern ig h t and  so lid  fo rm ed  w a s filtered  
th r o u g h  s in tere d  g la ss fu n n e l. A d d u c t  w a s scrap ed  
in to  a b eak er an d  w as d e co m p o sed  b y  h o t  w ater. 
F a tty  acid s lib era ted  w ere  ex tra cted  b y  p e tro leu m  
e th er  and s o lv e n t  w a s rem o v ed  u n d er  red u ced  
p ressu re  a n d  d r ied  o v er  an h y d ro u s so d iu m  su lp h a te .

O n  th e  first d a y  w h e n  12.5  g  urea w a s a d d ed  to  
th e  m ix tu re  o f  fa tty  acid s an d  m eth a n o l th ere  w as  
n o  a d d u c t fo rm a tio n  b u t  o n  th e  s e c o n d  d ay  w h e n  
a d d itio n a l 12 .5  g  o f  urea  w a s  a d d ed  th ere  w as a d d u ct  
w h ic h  w as sep arated  as m e n tio n e d  ab o v e . T o  th e  
filtra te  o b ta in e d  o n c e  a ga in  12 .5  g  u rea  w a s  a d d ed  
a n d  th e  p ro ced u re  w a s rep ea ted  t i l l  7  ad d u cts  w ere  
o b ta in e d . A fte r  7 th  ad d u ct, th e  filtra te  w a s  h ea ted  
w ith  12 .5  g  u rea  an d  th e  m ix tu re  w a s k e p t o v ern ig h t  
in  th e  refr igerator  (8- 10°C ) an d  8th  a d d u c t fo rm ed  
w a s sep a ra ted , a n d  th e  rem a in in g  a lc o h o lic  so lu t io n  
w a s  ex tra c ted  b y  p e tro le u m  e th er  to  sep arate  th e  fa tty  
a c id s  w h ic h  rem a in ed  u n rea cted  w ith  u rea.

T able 1. per  cent y ield , io d in e  value and ph y sic a l  properties

SI. No. Description Yield
%

Iodine value Condition at R .T .

1. Fatty acids
/ O

150.3 Sem i solid
2. Adduct (1) 7.76 30.6 Solid
3. Adduct (2) 12.42 48.3 »>
4. Adduct (3) 10.98 54.4 J >

5. Adduct (4) 13.34 90.0 }>
6. Adduct (5) 16.40 156.4 L iquid
7. Adduct (6) 12.06 163.1 >>
8 . Adduct (7) 1.20 — J l

9. Adduct (8) 4.06 205.8 >>
10. Filtrate 10.52 304.9 >>

R .T .= 3 0 —35°C.

P er  c e n t  y ie ld , io d in e  v a lu e  a n d  p h y s ica l p r o p er tie s  
are g iv e n  in  T a b le  1.

T h is  m e th o d , in  g en era l, is  fo u n d  to  b e  v e r y  e ffic ien t  
in  fra c tio n a tin g  th e  fa tty  a cid s a cco rd in g  to  th e  d eg ree  
o f  u n sa tu ra tio n . T h e  io d in e  v a lu e  o f  th e  fa tty  a c id s  
o f  th e  o il w as 1 50 .3 , w h ic h  w h e n  fra c tio n a ted  in to  
8 g ro u p s, th e  io d in e  v a lu e  o f  ea ch  g ro u p  ra n g ed  
fro m  3 0 .5 6  to  3 0 4 .9 . T h e  first fo u r  a d d u c ts  w ere  
so lid  at ro o m  tem p era tu re  a n d  h a d  th e  io d in e  v a lu e  
3 0 .5 6 , 4 8 .3 0 , 5 4 .41  a n d  8 9 .8 8  resp ec tiv e ly . T h e s e  
m a y  b e  co n s id e red  as sa tu rated  fa tty  a c id s  a n d  th e ir  
p ercen ta g e  y ie ld  in  th is  p articu lar  o i l  w a s  4 4 .5  p er  cen t. 
R est o f  th e  a d d u cts  w ere  h ig h ly  u n sa tu ra ted  an d  
th e ir  io d in e  v a lu es  w ere  1 5 6 .4 , 1 6 3 .1 , 2 0 5 .8  and
3 0 4 .9  resp ec tiv e ly .

C F T R I Fish Technology G. D. R evankar
Experim ent Station 
M angalore 
4 M a y  1973
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A  S P O T  T E S T  F O R  D E T E C T IO N  O F
A R G E M O N E  M E X IC A N A  S E E D S  I N  

M U S T A R D  S E E D S
A  s im p le  c h e m ic a l  t e s t  in v o lv in g  t h e  d e t e c t i o n  
o f  o i l  a d u l t e r a t i o n  o f  m u s t a r d  s e e d s  i s  g iv e n

M u sta rd  seed s  are g en e ra lly  a d u ltera ted  w ith  th e  
to x ic  se e d s  o f  Argemone mexicana p la n t w h ic h  g ro w s



Fe a s ib il it y  o f  u s in g  g e r b e r  f a t  t e sY Fo r  r a p id  e s t im a t io n  o f  f a t  i n  k h o a

w ild ly  an d  a b u n d a n tly . A lth o u g h  th e  argem oQ e  
se e d  is  s im ila r  in  s iz e  a n d  co lo u r  to  th a t o f  m u stard  
se e d , i t  can  b e  d ifferen tia ted  w h e n  e x a m in e d  u n d e r  a 
m a g n ify in g  g la ss  b y  its  ro u g h n ess  o f  su rfa ce  in  c o m 
p a riso n  w ith  m u sta rd  se e d s , w h ic h  are sm o o th . 
S o m e tim e s , fu rth er  e v id e n c e  b a sed  o n  ch em ica l  
m eth o d s  are n e e d e d  w h e n  sa m p les  co n ta in in g  co n ta m i
n a ted  a rg em o n e  se e d s  d o  n o t  su ffice  fo r  co n v en tio n a l  
ch em ic a l te s ts . T h e  au th or su g g e s ts  in  th is  p resen t  
co m m u n ic a t io n  a s im p le  m e th o d  w h ic h  d e tec ts  ev e n  a 
s in g le  se e d  o f  Argemone mexicana iso la ted  fro m  a 
su sp e c ted  b a g  o f  m u sta rd  seed .

T h e  m eth o d  c o n s is ts  o f  p la c in g  th e  su sp e c te d  seed  
o f  Argemone mexicana in  b e tw e e n  th e  tw o  h a lv es  o f  a 
h a lf  fo ld e d  filter  p a p er  W h a tm a n  N o . I . T h e  se e d  is  
p ressed  b y  m ea n s o f  a p a p er  w e ig h t  w h ic h  b u rsts  w ith  
a so u n d , lea v in g  tw o  sta in s o f  o il o n  th e  tw o  s id e s  o f  
th e  filter  pap er.

O n e  sp o t is so ak ed  w ith  co n cen tra ted  H C1 a n d  te s te d  
w ith  D r a g e n d o r ff’s reagen t1, th e  s e c o n d  sp o t w ith  
co n cen tra ted  n itr ic  a c id 2 (A .R .) . T h e  sp o t te s ted  
w ith  D r a g e n d o r ff’s  reagen t sh o w s  an  ora n g e  red  
co lou r , w h ile  th e  s p o t  te s te d  w ith  n itr ic  a c id  sh o w s  
an  o ra n g e  y e llo w  to  cr im so n  co lou r  d u e  to  a lk a lo id s  
p r esen t in  Argemone mexicana s e ed s. T h e  p o s it iv e  
resu lts  in  b o th  th e  te s ts3 p e r fo rm ed  s im u lta n eo u s ly  
is  con firm a to ry  fo r  th e  p r e se n c e  o f  Argemone mexicana 
se e d s  in  m u stard  se e d s . M u sta rd  se e d s  d o  n o t  g iv e  
s im ilar  reactio n s.

Central Food Laboratory P. K . Bose
Calcutta
20 M a rch  1973
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FEASIBILITY OF USING GERBER FAT 
TEST FOR RAPID ESTIMATION 

OF FAT IN K H O A
T h e  G e r b e r  m e t h o d  a d o p te d  f o r  c h e e s e  can . b e  u t i l i s e d  fo r  
r o u t in e  f a t  e s t im a t i o n  f o r  khoa  s in c e  t h e  r e s u l t s  a r e  a lm o s t  
i n  c lo s e  a g r e e m e n t  w i th  th e  M o jo n n ie r  g r a v im e t r i c  f a t  
e s t im a t i o n  m e t h o d .

C o n v en tio n a l g ra v im etr ic  m e th o d  lik e  R o e se —  
G o ttlie b  and M o jo n n ie r1 fo r  d e term in a tio n  o f  fa t in  
K hoa  are q u ite  e x p e n s iv e  and  t im e  c o n su m in g . I t

w as th erefore , th o u g h t o f  in v e s tig a tin g  th e  p o ss ib ility  
o f  u s in g  G erb er  fa t te s t  c o m m o n ly  a d o p ted  fo r  m ilk  
a n d  so m e  o f  th e  d airy  p r o d u c ts , fo r  rap id  estim a tio n  
o f  fa t in  khoa.

C o w  a n d  B u ffa lo  m ilk  p r o d u c e d  at N a tio n a l D a iry  
R esearch  In s titu te , K a rn a l w a s u se d  fo r  th e se  e x p e r i
m en ts . T h e  b u lk  c o w  a n d  b u ffa lo  m ilk  w a s u se d  as 
su c h  sep a ra te ly  fo r  khoa m a k in g . I n  o th e r  lo ts , th e  
sa m e co w  a n d  b u ffa lo  m ilk  w a s h o m o g e n ise d  at 
6 0°C  at 2 0 0  k g /s q  cm  w ith  R a n n ie  h o m o g e n iz e r  p rior  
to  p rep ara tio n  o f  khoa. Khoa  w a s  p rep a red  b y  th e  
m e th o d  r ec o m m en d e d  b y  D e  an d  R a y 2.

Khoa  fro m  co w  an d  b u ffa lo  m ilk , b o th  h o m o g e n ise d  
a n d  u n h o m o g e n ise d  w a s w e ig h e d  sep a ra te ly  in  3 g  
q u a n tity  in  G e rb er  c h e e se  b u ty ro m eter . E ig h t  m l 
o f  d is tilled  w ater  w a s a d d ed  to  ea ch  o f  th e  b u ty ro m eter . 
T h is  w a s fo llo w e d  b y  v ery  s lo w  a d d itio n  o f  G erb er  
su lp h u r ic  a cid  in  10 m l q u a n tity  (rap id  a d d it io n  resu lts  
in  ch arrin g  o f  th e  c o n ten ts). N e x t ,  1 m l o f  a m y la lco h o l  
w a s a d d ed  to  each  b u ty ro m eter  a n d  th e  b u ty ro m eters  
w ere  h e ld  in  w a terb a th  at 6 5 °C  fo r  3 0  m in . L a ter , th e  
b u ty ro m eters  w ere  ce n tr ifu g e d  in  G erb er  cen tr ifu g e  
fo r  10 m in  an d  again  h e ld  in  w a terb a th  a t 6 5 °C  fo r  5 
m in  b e fo re  n o tin g  th e  read in gs. S im u lta n e o u s ly  fa t  
p e rcen ta g e  w a s a lso  d e term in ed  o n  th e  co rresp o n d in g  
lo ts  o f  khoa sa m p le s  b y  M o jo n n ie r  m eth o d .

F r o m  T a b le  1, i t  is  c lea r  th a t th e  G erb er  m e th o d  
sh o w s  s lig h t ly  lo w er  resu lts  th a n  th e  M o jo n n ie r  
m e th o d  o f  fa t e s tim a tio n  b o th  fo r  h o m o g e n ise d  and  
u n h o m o g e n ise d  co w  a n d  b u ffa lo  m ilk  khoa. O n ly  
o n e  sa m p le  o f  u n h o m o g e n ise d  b u ffa lo  m ilk  khoa 
sh o w e d  h ig h er  v a lu e  o f  0 .3  p er  c e n t b y  G erb er  m eth o d  
as co m p a red  to  v a lu e  o b ta in e d  b y  M o jo n n ie r  m eth o d  
w h ic h  m a y  b e  a ttr ib u ted  to  ex p e r im e n ta l error. 
E x c e p t  fo r  tw o  sa m p les , d ifferen ce  b e tw e e n  G erb er  
a n d  M o jo n n ie r  m e th o d s  w a s  le ss  th an  1 .0 0  p e r  cen t. 
T h e  e x tr e m e  d ifferen ce  b y  th e  tw o  m e th o d s  w a s  o n ly  
1 .4  p e r  cen t.

H o m o g e n ise d  co w  a n d  b u ffa lo  m ilk  khoa sh o w e d  
lo w e r  fa t v a lu es  th a n  th e  co rre sp o n d in g  khoa p rep a red

T able 1. com parison  o f  gerber and  m o jo n n ie r  fat  d eterm ina 
t io n  METHOD ON HOMOGENISED AND UNHOMOGENISED COW AND 

BUFFALO MILK KHOA
M ethod Cow milk K h o a Buffalo milk K h o a

(Fat% ) (Fat% ) (Fat%) (F at% )
Unhomoge Homoge Unhomoge Homoge

nised nised nised nised
Mojonnier 26.7 26.0 27.8 26.5
Gerber 26.5 25.0 27.0 26.0
M ojonnier 25.9 23.7 38.2 37.0
Gerber 25.5 23.0 38.5 36.5
M ojonnier 30.5 28.6 35.4 33.6
Gerber 30.0 27.5 34.0 33.0



3 0  jo u r n a l  o f  Fo o d  s c ie n c e  a n d  t e c h n o l o g y , v o l . l i ,  ja n u a r y - fe b r u a r y  1 9 7 4
fro m  u n h o m o g e n ise d  m ilk  b o th  b y  M o jo n n ie r  and  
G erb er  m eth o d . T h e  ex trem e d ifferen ce  w a s 2 .5  
p er  cen t b e tw e e n  h o m o g e n ise d  an d  u n h o m o g e n ise d  
m ilk  khoa fat.

W e  are g ra te fu l to  S h r i M . R . S r in iv a sa n , 
D e p a r tm e n t o f  D a ir y  T e c h n o lo g y , N a tio n a l D a ir y  
R esea rch  In s t itu te , K arn a l fo r  h is  v a lu a b le  g u id a n ce .
National D airy Research B. G. L adkani
Institu te, Karnal C. A. M ulay
22 December 1972
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EFFECT OF CERTAIN PRESERVATIVES ON 
FOOD SAMPLES PRESERVED FOR 

ANALYSIS

b e  d e c o m p o se d  b y  b acteria  o r  m o ld . S u c h  sa m p le s  
are d ec la red  u n fit fo r  a n a ly sis  a n d  rejected .

S o , for  th e  p ro p er  m a in ten a n ce  o f  th e  p e r ish a b le  
fo o d  sa m p les , u se  o f  a su ita b le  p r eserv a tiv e  is  a m u st. 
F o r  m ilk  sa m p les , a d d itio n  o f  fo rm a lin  is  a c o m m o n  
p ractice .

In  th is  s tu d y , th e  p reserv a tiv e  e ffec t o f  sev era l  
p reserv a tiv es  o n  fo o d  sa m p les  k e p t a t ro o m  
tem p era tu re  is  co m p a red . T h e  sa m p les  e x a m in e d  
are b rea d , channa, khoa a n d  c h e e se  w h ic h  are d e 
co m p o se d  at a fa st rate.

B read , c h eese , channa and  khoa  sa m p le s  w ere  
c o lle c te d  fro m  th e  m arket. E a ch  sa m p le  w a s  d iv id e d  
in to  se v e n  parts. E a ch  p art w as sp ra y ed  w ith  
d ifferen t p reserv a tiv es  a n d  b o tt le d  in  a d ry  g la ss  ja r  
im m ed ia te ly  a fter  sp ra y in g . T h e n  th e  b o tt le s  w e r e  
sto red  a t ro o m  tem p era tu re  (2 5 °-3 7 °C ) a n d  e x a m in e d  
v isu a lly  ev ery  d ay  fo r  m o ld  g ro w th , ch a n g e  o f  co lor , 
p r o d u c tio n  o f  o ily  su b sta n ce , e tc . P reserv a tiv e s  
u s e d  are lis te d  in  T a b le  1. R esu lts  are su m m a r ised  
in  T a b le  2 .

F o r m a l in  w a s  f o u n d  to  b e  a n  e f f e c t iv e  p r e 
s e r v a t i v e  f o r  fo o d  s a m p le s  u s e d  f o r  a n a ly s i s T a b l e  1 . c o n c e n t r a t io n s  o f  p r e s e r v a t iv e s  u s e d  in  fo o d s 

Preservatives Concentration
P reserv a tiv es  are g en era lly  u se d  in  fo o d  d u rin g  

i t s  p rep a ra tio n  to  a v o id  sp o ila g e . T h e  fo o d  sa m p les  
c o lle c te d  b y  fo o d  in sp e c to rs  fo r  an a ly sis  are req u ired  
to  b e  k ep t fo r  a lo n g  tim e . T h e  t im e  v a r ies  fro m  
3 to  6 m o n th s  an d  so m e tim e s  ev en  lo n g er . T h e  
fo o d  sa m p les , e sp e c ia lly  so m e  p rep ared  fo o d s  w h e n  
th u s  reach  th e  lab o ra tory  fo r  a n a ly sis , are fo u n d  to

Sorbic acid 
Acetic acid 
Formalin 
Formalin 
M ercuric chloride 
Sodium benzoate 
Hydrogen peroxide

0.5 per cent (alcoholic) 
4% (aqueous) 
as it is
4 %
0.5% (alcoholic) 
0.5% (aqueous)
3 % (aqueous)

T a b l e  2 . p r e s e r v a t iv e  e f f e c t  o f  d i f f e r e n t  c h e m ic a l s

Keeping quality
Preservative used

Bread C hanna K hoa C heese

Sorbic acid > 1 0  m onths 1 m onth 2 days 1J m onths
Acetic acid 20 days 5 m onths 7 days 7 days
Form alin > 10  months > 1 0  m onths > 1 0  m onths > 1 0  m onths
Form alin 4% 5 m onths 4 m onths 9 days 7 days
M ercuric chloride > 1 0  m onths 10 days 5 months* A bout 2 months
Sodium  benzoate 1 m onth 20 days 3 days 3 m onths
H ydrogen peroxide 4 days 2 days 3 days 7 days
D ried bread (at 100°C for 4 hr.) > 1 0  months

* After th a t the colour changed to  light brown which lasted for more than 10 m onths.
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P ro m  th e  e x p e r im e n t, fo rm a lin  (0.1 m l p er  25 g) 

Is fo u n d  to  b e  th e  b e st  p reserv a tiv e  fo r  fo o d  sa m p les . 
D r ie d  b read  d o es  n o t  req u ire  a n y  p reserv a tiv e . S o , 
su rface  sp ray in g  o f  th e  c o lle c te d  sa m p les  w ith  fo rm a lin  
and  im m ed ia te  b o tt lin g  w ill  p reserv e  th e  sa m p les  
fo r  a co n s id era b le  le n g th  o f  tim e .
Central Food Laboratory S m t  G .  M u k h e r j e e
Calcutta T . V. M a t h e w
75 M a y  1973

ANTI-OXIDANT EFFECT OF A SPICE 
MIXTURE ON SARDINE OIL

T h e  a n t io x id a n t  e f f e c t  o f  a  s p ic e  m ix tu r e  a n d  i t s  o le o r e s in  
o n  s a r d in e  o il  w a s  s tu d ie d  i n  m o d e l  s y s te m .  I t  w a s  fo u n d  
th a t  b o th  o f  t h e m  h a v e  a n t io x id a n t  e f fe c t ,  t h e  l a t t e r  b e in g  
m o r e  e f fe c t iv e .

N o n -d e fa t te d  fish  flour fo r  h u m a n  c o n su m p tio n  
w ith  5 -6  p er  cen t fat co n ten t, p rep ared  fro m  o il 
sard in e fish  (Sardinella longiceps) w h e n  m ix e d  w ith  
a sp ic e  m ix tu re  w a s fo u n d 1 to  b e  co m p a ra tiv e ly  free  
from  ra n c id  o d o u r  a n d  flavou r b o th  in itia lly  and  
also d u rin g  sto ra g e  fo r  a b o u t s ix  m o n th s  at 2 8 -3 3 °C . 
A g a in st  th is  b a ck g ro u n d  a n d  in  th e  a b sen ce  o f  any  
rep o rted  s tu d y  o n  th e  efficacy  o f  sp ic e s  in  retard in g  
th e  d e v e lo p m e n t o f  ran c id ity  in  fish  o ils , th e  a n tio x i
dan t e ffec t o f  th e  sp ic e  m ix tu r e  w ith  resp ec t  
to  sa rd in e  o il  w a s s tu d ied .

G o o d  q u a lity  sp ic e s  n a m e ly  c in n a m o n  lea ves, 
c in n a m o n  bark, red  c h illie s , tu rm er ic , d r ied  g in ger , 
b lack  p ep p er , c lo v e , cu m in  an d  m u sta rd  seed s w ere  
p o w d ered  a n d  m ix e d  in  eq u a l q u a n titie s . F o r  p r e 
p a r in g  th e  o leo resin , 5 g  o f  th is  sp ic e  m ix tu re  w as  
tak en  in  100 m l o f  95  p e r  c e n t e th y l a lc o h o l, h ea ted  
to  b o ilin g , k ep t o v e r n ig h t at roo m  tem p era tu re , 
filte red  a n d  w a sh e d  th r ic e  w ith  20 m l a lc o h o l each  
tim e . T h e  so lv en t w a s  r em o v ed  b y  d is tilla tio n .  
T h e  o le o r e s in  th u s  ex tra c te d  w a s 1 5 .7  p er  c e n t  o f  
th e  w e ig h t  o f  th e  sp ic e  m ix tu re  ta k en .

S a rd in e  o il  w as p rep a red  a cco rd in g  to  S e n  and  
P a d iv a l2. B e fo re  u s in g  it  fo r  th e s e  e x p e r im e n ts  it  
w a s h ea ted  to  2 1 2 °C  fo r  five  m in u te s  to  d estro y  b u ilt  
u p  p ero x id es .

T h e  sp ic e  m ix tu re  a t 0 .5  p er  c e n t a n d  2 .0  p er  cen t  
lev e ls  b y  w e ig h t  o f  th e  sa rd in e  o i l  w a s tak en  in  cu v e ts  
c o n ta in in g  th e  o il. I n  an o th er  se t , th e  sa m e q u a n titie s  
o f  sp ic e  m ix tu re  w a s  a d d ed  to  sa rd in e  o il , w a rm ed  
at 4 0 -5 0° C  fo r  3 hr, f iltered  a n d  a liq u o ts  o f  filtered  
o il w as ta k en  in  cu v e ts  fo r  th e  s tu d y . I n  a th ird  
s e t  o n ly  th e  o le o r e s in  at d ifferen t le v e ls  w ere  te s ted .

T h e  w e ig h in g  m e th o d  o f  O lc o tt  and E in set*  as 
m o d ifie d  b y  S e n  a n d  P a d iv a l2 fo r  m ea su r in g  a u to x i-  
d a tio n  o f  th e  o il a t 50°C  w a s fo llo w e d . T h e  t im e

req u ired  to  h a v e  0 .5  p er  c e n t in cre a se  in  w e ig h t ,  
w o rk ed  o u t g ra p h ica lly , w a s ta k en  as th e  in d u c tio n  
p erio d .

F o r  corrob orativ e  ev id e n c e , th io b a rb itu r ic  acid  
(T B A )  v a lu e4 an d  p e ro x id e  v a lu e5 o f  th e  sa m p les  
s to red  at 50°C  w ith  1 p e r  ce n t o le o r e s in  w ere  d e ter 
m in ed .

In  each  se t  o f  ex p e r im e n ts  b u ty la ted  h y d ro x y  
a n iso le  (B H A ), 0 .0 2  p er  c e n t  a lo n g  w ith  c itr ic  acid , 
0.001 p er  cen t w a s u se d  as a re fe ren c e  a n tio x id a n t.

T h e  in d u c tio n  p er io d s  o f  th e  sy ste m s  w ith  sp ice  
m ix tu re  a n d  its  o le o r es in  at d ifferen t le v e ls  are re 
p o r ted  in  T a b le s  1 a n d  2 . A t 0 .5  p er  c e n t le v e l  th e  
a n tio x id a n t e ffec t o f  th e  sp ic e  m ix tu re  w a s v ery  l im ite d  
b u t w as m o re  at 2 .0  p er  ce n t le v e l. T h e  co m p o n e n ts  
for a n tio x id a n t e ffec t app ear to  b e  s o lu b le  in  sa rd in e  
o il , fo r  th e  in d u c tio n  p er io d s  e ith e r  w ith  (i) o il  
c o n ta in in g  th e  sp ice  m ix tu re  or (i i) o il  trea ted  w ith  
sp ice  m ix tu re  a n d  filtered , w ere  m o re  or le ss  th e  
sam e.

T h e  o le o r es in  c o n stitu te d  1 5 .7  .per ce n t b y  w e ig h t  
o f  th e  sp ice  m ix tu re . H o w ev er , 1 p er  c e n t o f  th e  
o le o r es in  in  sa rd in e  o il g a v e  an in d u c tio n  p er io d  o f  
2 0 7  h r  as co m p a red  w ith  an  eq u iv a le n t q u a n tity  
o f  th e  sp ice  m ix tu re  w h ic h  w a s ca lcu la ted  to  b e  162 hr. 
T h u s  th e  o le o r es in  ap p ears to  b e  m o re  e ffe c tiv e  th an  
th e  sp ic e  m ix tu re . T h is  co u ld  b e  d u e  to  th e  sp ic e  
m ix tu re  co n ta in in g  p r o -o x id a n ts  in so lu b le  in  a lco h o l.

T a b l e  1. in d u c t i o n  p e r io d  o p  s a r d in e  o i l  w i t h  s p ic e  m i x t u r e
AND ITS ALCOHOLIC EXTRACT

Description

Sardine oil'
-  „  + B H A + C A

,, +0 .5  %  Spice mixture 
„  + 2 .0  % Spice mixture 
„  4-0.5 % Spice mixture, heated in oil 
„ + 2 .0  %
„ +0 .1  % oleoresin 
,, + 1 .0  % oleoresin 
C A = C itric  acid

Induction period 
(hr)
108
186
113
123
114
124 
140 
207

T aBLB 2. INDUCTION PERIOD OF SARDINE O IL W ITH  OLEORESIN
OF SPICE MIXTURE
Description Induction period (hr)

Sardine oil 74
„ + B H A + C A 122
,, +0 .1  % oleoresin 92
„ +0.3 % oleoresin 122
„ +0 .5  % oleoresin 136
,, + 1 0  % oleoresin 170

5
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T aBLE 3 . PEROXIDE VALUE AND TBA VALUE3 OF THE SARDINE OIL  
MIXED W ITH  BHA AND OLEORESIN OF 

SPICE MIXTURE

Period of Sardine oil S .0+ 0 .0 2%  
BHA

S.O +1.0%
oleoresinstorage

(days) PV TBA PV TBA PV TBA
1 0.02 1.37 — — — —
2 0.03 31.0 0.03 20.0 0.03 32.7
3 0.07 47.8 0.07 35.8 0.04 12.6
4 0.16 251.1 0.09 117.1 0.09 37.5
5 0.24 323.3 0.17 152.0 0.12 95.1
6 0.32 465.8 0.32 214.8 0.12' 205.1
7 0.68 958.3 0.48 562.0 0.25 629.2
8 1.11 879.6 0.53 539.5 0.38 601.2
* P.V. =  O .D./m g of oil T B A =T B A /kg  of oil

I t  m a y  a lso  b e  se e n  th a t 1 p e r  c e n t  o le o r es in  and  
0 .0 2  p er ce n t B H A  h av e e q u iv a len t e ffect.

T h e  ch a n g es  in  p ero x id e  a n d  T B A  v a lu e s  d e term in ed  
d a ily  w ith  o il  sa m p les  c o n ta in in g  th e  o le o r e s in  a n d  
s to red  at 50 °C  sh o w n  in  T a b le  3 co n firm  th e  ab ove  
tren d  o f  resu lts .

F r o m  th is  s tu d y  it  app ears th a t th e  sp ic e  m ix tu re  
u se d  h as a n tio x id a n t a c tio n  o n  sa rd in e  o il w h ic h  is  
co n sid era b ly  m o re  in  th e  o le o r es in  d e r iv e d  fro m  it.

C F T R I Fish Technology G. D. R e v a n k a r
Experim ent Station D . P. S e n

M angalore 
9 M a y  1913
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BOOK REVIEWS

Food For Peace: b y  R o b e r t  G . S t a n l e y , G o rd o n  
and  B reach , S c ie n c e  P u b lish er s , In c . N e w  Y ork, 
P aris an d  L o n d o n , 1973, p p . x i i i + 3 5 5 ,  P r ice  £ 4 -1 5 .

T h e  b oo k  a im s at c k r if y in g  o n e  a sp ec t o f  th e  U .S .  
fo re ig n  a id  program  b y  ev a lu a tin g  th e  ro le  an d  rev iew 
in g  th e  h is to ry  o f  U .S .  agr icu ltu ra l co m m o d itie s  in  
w orld  d e v e lo p m en t. I t  a n a lyses cu rren t d is tr ib u 
tio n  m eth o d s , p ro b lem s a n d  p o te n tia l fu tu re  p rogram s  
in v o lv in g  U .S .  agricu ltu ra l ex p o rts  u n d er  d o n a tio n  
or co n cessio n a l sa les  a g reem en ts . T h e  b o o k  d iscu sse s  
th e  o rig in , fu n c tio n s , su c c e sse s  a n d  fa ilu res o f  P .L .  
4 8 0  w h ic h  th o u g h  in it ia lly  a v e h ic le  to  h e lp  th e  U n ite d  
S ta tes  d isp o se  o f  its  ag r icu ltu ra l su rp lu se s  is at p resen t  
m u c h  b road er in  sco p e  co v er in g  a sp ec ts  lik e  fer tilizers , 
to o ls , se e d s , e d u c a tb n  and  m ea n s o f  p o p u la tio n  
con tro l. I ts  e c o n o m ic  co n se q u e n c e s  b o th  in  U .S .A .  
and  abroad  are far  r ea ch in g  an d  d iv erse  co v er in g  
sta b ility  o f  loca l cu rren cies, fo re ig n  ex ch a n g e  reserves, 
in fla tion , co m m o d ity  p r ice s , in c e n tiv e s  to  in crease  
agricu ltu ral p ro d u c tiv ity , p o p u la tio n  co n tro l and  
g en era l ov era ll e c o n o m ic  g ro w th .

B eca u se  o f  d isp o sa l o f  its  su rp lu s  a gr icu ltu ra l 
p rod u ce , sa v in g s  o f  storage sp a ce , d o llar  sa v in g s  in  
p r o v is io n in g  fo r  its  d ip lom atic  m iss io n s  ab road  and  
dollar  ea rn in g s in  fr e ig h t  ch arges, P . L . 4 8 0  arran ge
m en ts  cer ta in ly  com ferred d is t in c t ad v a n tag es  to
U .S .A . A t th e  sa m e t im e , to  th e  e x ten t it  m ad e  
d e v e lo p in g  c o u n tr ie s  slack  in  efforts to  a tta in  se lf-  
su ffic ien cy  in  fo o d , t t  e arra n g em en t w a s n o t  b en efic ia l  
to  th em .

T h e  b o o k  is  a g o o d  a tte m p t to  rev iew  sev era l  
a sp ects  o f  w o r ld  fo o d  p r o b lem  w ith  em p h a sis  o f  
U .S .  ro le  in  it.

B . S . B h a t ia

The Proceedings o f the 5th International Colloquium 
on the Chemistry o f Coffee b y  A sso c ia tio n  sc ien tifiq u e  
in tern a tion a le  du. cafe (A S IC ) 3 4 , rue d es  
R en au d es, 7 5 0 1 7  P aris.

I n  th is  C o llo q u L im  p a rtic ip an ts  from  G erm a n y , 
A u stria , B e lg iu m , B ra z il, C o lu m b ia , S p a in , U .K . ,  
F ran ce, U .S .A . ,  L a ly , N o rw a y , P o rtu g a l, S w e d e n . 
S w itzer la n d  an d  o th er  co u n tr ies  to o k  p art a n d  th e  
pap ers read  h a v e  b e e n  d o c u m e n te d  u n d e r  th e  h ea d s, 
— In fo rm a tio n  a n d  D o c u m e n ts , M e th o d s  o f  A n a ly sis  
an d  C h em ica l C o m p o s it io n , C h e m istry  an d  T e c h n o 

lo g y , O rga n o lep tic  a n d  P h y s io lo g ic a l a sp ec ts . D e ta ils  
o f  5 0  pap ers p r esen te d  o n  th e  a b o v e  c o llo q u iu m  are  
p r esen te d  in  th is  c o m p ila tio n .

T h e  fo llo w in g  are s o m e  o f  th e  su b je c ts  co v ered  
u n d er  m eth o d s  o f  a n a ly sis  an d  ch e m ic a l c o m p o s it io n .  
C h lo ro g en ic  acid  a n d  su b st itu te s , a n a ly sis  o f  s o m e  
ch aracter istic  o f  raw  co ffee  fro m  A n g o la , m in era l 
c o n stitu e n ts  o f  co ffee  in  A n g o la , ca ffe in e  c o n te n t  o f  
M o z a m b iq u e  co ffee , a n a ly tica l s tu d ie s  o f  co ffee  
cu ltiv a rs in  A n g o la , v a r ia tio n s in  co ffee  a sh  c o n te n t  
w ith  ro astin g , in flu e n ce  o f  ro a stin g  o n  su lp h u r  a m in o  
a cid s a n d  a m in o  a cid s in  co ffee . I n  o n e  p a p er  ca ffe in e  
ch lo ro g en a te  c o m p le x  o f  co ffee  h a s  b e e n  s tu d ie d  u s in g  
N M R . H y d ro ly s is  co ffee  g ro u n d s  h as b e e n  fo u n d  
to  b e  a g o o d  m ed ia  fo r  cu ltu r in g  o f  fu n g i.

A  stu d y  o f  th e  co ffee  d ry in g  floors in d ic a te d  th a t  
r ip en ess  o f  ch erry  and  d r y in g  m e th o d  are m o re  
im p o rta n t th an  ty p e s  o f  d r y in g  flo o rs  u se d . T h e  
c h lo ro p h y ll c o n ten t o f  in te g u m e n t h a s  b e e n  re la ted  
to  th e  fin a l raw  b e a n  co lo u r  in  co ffee . T h e  s tu d y  o n  
ferm e n ta tio n  u s in g  d ifferen t m e th o d s  in d ica te d  th a t  
alk ali trea tm en t and  so a k in g  u n d e r  s o d iu m  m e ta 
b isu lp h ite  w as fo u n d  to  b e  b e s t  fo llo w e d  b y  m ech a n ica l  
rem o v a l a n d  u n d er-w a ter  trea tm e n t in  th e  ca se  o f  
ro b u sta  co ffee . T h e  lo s s  o f  dry m a tter  fr o m  p a rch 
m e n t d u r in g  p r o c ess in g  o f  co ffee  h as b e e n  reported 
to  b e  1 p er  c e n t in  4 8  h o u rs  d r y -ferm en ta tio n . T h e  
lo s s  in  u n d e r  w a ter  so ak in g  is  as m u c h  as in  dry  
ferm en ta tio n .

I n  o n e  o f  th e  p a p ers th e  q u a lity  h as b e e n  co rre la ted  
w ith  p h y s ica l p ro p ertie s  o f  ro a sted  co ffee . A n  in te r e s t
in g  p a p er  o n  h is to lo g ic a l s tu d ie s  o n  stru c tu re  o f  
co ffee  d u rin g  ro a stin g  h a s  b e e n  p r esen te d . I t  w a s  
rep o rted  th a t p ressu re  ro a stin g  o f  co ffee  g iv e s  le ss  
ro a stin g  lo ss  and  h ig h e r  w a ter  ex tra ct.

A  ser ies  o f  p a p ers are p r e se n te d  o n  p h y s io lo g ic a l  
a sp ects  o f  co ffee  c o n su m p tio n  in  v a scu la r  d isea se , 
d ia b e tes  m e llitu s  and  e ffec t o f  ch lo r o g e n ic  a cid  o n  
th e  g ro w th  rate. I n  o n e  p a p er  it  w a s  s h o w n  th a t  
e t io lo g y  o f  can cer is  n o t  re la ted  to  ca ffe in e . N o  
s ig n if ica n t v a r ia tio n  w a s n o tic e d  in  free  fa tty  a c id  
a n d  free  g ly ce ro l, tr ig ly ce r id es  a n d  b lo o d  g lu c o se  
w ith  a n d  w ith o u t  ca ffe in e . O n ly  in  h ig h  d o se s  o f  
ca ffe in e  o v er  1000 m g  in  10 h o u rs  seem  to  in flu e n ce  
th e  m eta b o lism . N o  c lea r  in d ic a tio n  o f  m eta b o lic  
rea rran g em en t d u e  to  co ffee  in g e s t io n  h a s  b e e n  in d i
ca ted .

33
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I n  o n e  o f  th e  p ap ers th e  p r esen ce  o f  ca rb ox y lic  

a cid  h y d ro try p ta m id es  in  su rfa ce  layer h a s  b e en  
rep o rted  and  it  w a s c o n c lu d e d  th a t th e  c o n te n t  o f  
th e  a b o v e  is  an  in d ica tio n  o f  th e  fresh n ess  o f  co ffee  
b ean .

F r o m  th e  a b o v e  it  can  b e  seen  th at th ere  h as b e e n  a 
co n sid era b le  research  a c tiv ity  c o n n ec te d  w ith  co ffee . 
T h e  O rg a n iser s-A sso c ia tio n  S c ien tif iq u e  In tern a tio n a le  
d u  C afe , P aris  sh o u ld  b e  co n g ra tu la ted  fo r  arranging  
su c h  an In tern a tio n a l g a th er in g  an d  p r esen tin g  u se fu l  
in fo rm a tio n  o n  v a r io u s a sp ects  o f  co ffee  research  
th a t are b e in g  u n d erta k en  in  d ifferen t parts o f  th e  
w o rld .

T h is  p u b lica tio n  w ill  b e  o f  grea t in ter e st to  all 
w o rk ers  in  th e  v a r io u s co ffee  resea rch  in s titu te s .

C . P . N a t a r a j a n

Evaluation o f Certain Food Additives and the Conta
minants Mercury, Lead, and Cadmium: Sixteenth  
Report o f the Joint F A O / W H O  Expert Committee 
on Food Additives. World Health Organization 
Technical Report Series, 1972, N o . 505; 3 2  p ages, 
price: 4 0 p , $ 1 .0 0 , S w . fr. 4 .- .  F ren ch , R u ssian , 
a n d  S p a n ish  e d it io n  in  prep aration . A v a ila b le  
th ro u g h  W H O  R e g io n a l O ffice, R in g  R oad , N e w  
D e lh i .
T h e  c o n ta m in a tio n  o f  fo o d  b y  cer ta in  m eta ls  is  

ca u sin g  in crea s in g  co n cern  to  h e a lth  a u th o r itie s  in  
m a n y  parts o f  th e  w o r ld . T h is  la te st rep ort o f  th e  
J o in t F A O /W H O  E x p er t C o m m itte e  o n  F o o d  A d d i
t iv e s  d ea ls  w ith  th e  p r o b lem s o f  c o n ta m in a tio n  b y  
m ercu ry , lead , and  ca d m iu m . T h e s e  are m ajor  
p o llu ta n ts, an d  th e  rep ort p o in ts  o u t  th a t i f  p o llu tio n  
w ith  th ese  m eta ls  is  a llo w ed  to  c o n tin u e  it  is  lik e ly  
to  resu lt in  th e  lo ss  o f  large so u rces  o f  fo o d  in  th e  
fo re seea b le  fu tu re .

T a k in g  each  o f  th e  m eta ls  in  tu rn , th e  rep ort  
ex a m in es  th e  so u rces  fro m  w h ic h  it  m a y  b e  d er iv ed , 
th e  lev e ls  in  d ifferen t fo o d s , and  th e  p o te n tia l h ea lth  
h azard s. I t  tak es in to  a cco u n t s ig n if ica n t le v e ls  in  
o th e r  m ed ia , su c h  as air a n d  w ater , b u t o ccu p a tio n a l  
e x p o su re  is n o t  d isc u sse d  ex c e p t in  a fe w  sp ec ia l  
cases.

F o r  a v a r ie ty  o f  reason s, w h ic h  are ex p la in ed  in  
th e  rep ort, th e  C o m m itte e  co n sid ers  it  in a p p rop r ia te  
to  a ttem p t to  s e t  a ccep ta b le  d a ily  in tak es fo r  h eavy  
m eta ls ; in stea d  it  a llo ca tes  a p r o v is io n a l to lera b le  
w eek ly  in tak e  fo r  each  o f  th e  m eta ls  co n sid ered . 
T h e  in tak es w ere  se t  o n  a w eek ly  b asis  b eca u se  
th e se  m eta ls  a ccu m u la te  in  th e  b o d y  a n d  b e ca u se  o f  
th e ir  u n e v e n  d is tr ib u tio n  in  th e  d a ily  d ie t. I n  v ie w  
o f  th e  p a u c ity  o f  data  o n  th e  p o ss ib le  h e a lth  effects

o f  th e  m eta ls  at th e  lev e ls  co n sk  
fig u res  c o u ld  b e  e s ta b lish ed .

M o n o g ra p h s  co n ta in in g  s u m  
b io lo g ic a l data  an d  to x ic o lo g ic a l  
w ith  co m m e n ts  o n  lev e ls  o f  th e  i 
a n d  m e th o d s  fo r  th e ir  analysis' 
sep a ra te ly .

T h e  rep o rt a lso  co n sid ers  b n e l  
am aran th  and  rev iew s th e  u se  0 
n a te  a n d  o c ty l g a lla te  in  th e  tres 
in  the lig h t o f  n e w  e v id e n c e  v h . . . ,  ^.dsis d o u b t on  
th e ir  sa fe ty . T h e  a ccep ta b le  dai 7  in tak e r e c o m m e n d e d  
for am aranth  earlier w a s rep la ce d  b y  a sm a ller , i s m p o -  
rary a ccep ta b le  d a ily  intake, t e n d in g  a rev iew  o f  
a d d itio n a l data . I t  is  r ec o m m en d e d  th a t o c ty l ga lla te  
sh o u ld  n o t  b e  u se d  in  b e v e ra g e s  a n d  th a t d ie th y ip y ro -  
carb on a te  sh o u ld  b e  u se d  o n ly  in  s o f t  d rin k s a n d  u n d e r  
sp ec if ied  c o n d itio n s . In  a d d itio n , a sp e c if ic a tic n  w as  
p rep ared  for caram el co lo u rs  (a m m o n ia  p rocess)  
se tt in g  lim ts  for th e  im p u r ity  m e th y lim id a z c le .

1971 Evaluation o f Some Pesticide Residues in Food, 
G e n ev a  W o r ld  H e a lth  O rgai za tio n , 1 9 7 2  (W H O  
P estic id e  R es id u e s  S er ies, N o .  1), 3 4 5  p a ges. P rice:  
£ 1 .9 0 , $ 4 .5 0 , S w . fr. 1 5 .-. F ie n c h  e d it io n  ir p r e 
paration . A v a ila b le  th ro u g h  w H O  R eg io n a l O ffice, 
R in g  R oad , N e w  D e lh i .
T h is  first v o lu m e  in  th e  W H O  Pesticide Residues 

Series co n ta in s, in  th e  fo rm  :-f m o n o g ra p h s , th e  
ev a lu a tio n s p rep ared  b y  th e  19C1 J o in t M e e t in g  o f  
th e  F A O  W ork in g  P a rty  o f  E x p er ts  o n  F em ic id e  
R es id u e s . T h e  p e st ic id es  con: .d ered  are: ch  o r d i-  
m efo rm , ch lo r fe n v in p h o s , 2 ,4 - D , e n d o su lfa n , f e n - l io n ,  
o m eth o a te , th ia b en d a zo le , t r ic h o r fo n , tr ich lo rcn a te , 
ca rb on  d isu lfid e , carb on  te trach  © ride, 1,2- d ic h b r o e -  
th a n e , e th y le n e  o x id e , h y d ro g en  p h o sp h id e , and  
m e th y l b ro m id e .

E a ch  m o n o g ra p h  co n ta in s, as ap p rop ria te , in fo r 
m a tio n  o n  th e  id e n tity  o f  th e  p e st ic id e , su m m a ries  
o f  b io c h e m ic a l a n d  to x ic o lo g ic a l s tu d ie s , a tCKico- 
ffigical ev a lu a tio n , an a cco u n t -if  res id u es  in  fo o d  
and th e ir  ev a lu a tio n , r ec o m m en d a tio n s  fo r  to lera n ces, 
tem p o rary  to lera n ces  o r  p ract c a l res id u e  lim its , 
a n d  b ib lio g ra p h ica l referen ces^  A n n e x e s  to  th e  
v o lu m e  in c lu d e  an in d e x  to  d o c u m e n ta tio n  a i d  a 
su m m a ry  o f  r ec o m m en d a tio n s  co n c ern in g  a ccep ta b le  
d a ily  in ta k es; to lera n ces  a n d  p ractica l r e s id u e  l i m i t s ,  
as o f  N o v e m b e r  1 971 ; th e  1971 ac l i t io n s  a n d  a m e n d 
m en ts  to  th e  19 67  g lo ssa ry  last p u b iish e d  in  its  e n tir e ty  
in  th e  rep ort o f  th e  19 69  jo in t  m e e tin g  ( W ld 3.1th 
Crg. techn. Rep. Ser., 1 970 , N o . -  5 8 ); a n  e x c e r p t  o n  
fu m ig a n ts  from  th e  1971 rep ort; a n d  an  ev a lu a tio n  
o f  lin d a n e ,
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o f Processing Methods, b y  V u k o v , K ., (T ra n sla ted  
in to  G erm a n  b y  D r  A lfred  F a lv a y ). A k ad em ia i 
K ia d o , B u d a p est, 1972 , p p . 458 .

T h is  m o n o g ra p h  rep resen ts  a c o m p ila tio n  o f  th e  
a u th o r’s  research es  w h ic h  b e g a n  n e a r ly  tw e n ty  years  
ago in  a H u n g a r ia n  su g a r  fa c to ry , an d  w ere  later 
c o n tin u e d  in  th e  R esea rch  I n s t itu te  fo r  th e  S u g ar  
In d u str y  at B u d a p est.

In  th e  first p art o f  th e  b oo k , th e  m o st im p o rta n t  
p h y sica l an d  ch em ic a l p ro p ertie s  o f  th e  su gar b e e t  
have b e en  se le c te d  a fter  a sta tist ica l ev a lu a tion , th en  
d efin ed  u n a m b ig u o u s ly , an d  m ea su red  b y  m o d ern  
m eth o d s . T h e  data  so  o b ta in e d  h a v e  b e e n  u se d  to  
ch aracter ize  th e  te c h n ic a l q u a lity  o f  th e  su gar b ee t, 
a n d  to  w o rk  o u t  ( in  th e  th ird  part) th e  m o s t  a p p rop ria te  
p r o c ess in g  te c h n o lo g y  for an y  g iv e n  q u a lity  o f  
b e e t.

I n  th e  s e c o n d  p art o f  th e  b oo k , th e  in flu e n c e  o f  
v a r io u s  v a r ie ta l and  en v iro n m en ta l fa cto rs  o n  th e  
p h y s ic a l an d  c h e m ic a l p ro p ertie s  o f  th e  su g a r  b e e t  
h as b e e n  d e sc r ib ed  in  d e ta il. In fo rm a tio n  h as b e en  
c o lle c te d  fro m  th e  te ch n ica l litera tu re  o n  th e  d ifferen t  
c lim a tic  a n d  e c o lo g ic a l ch aracter istic s  o f  d ifferen t  
areas o f  cu lt iv a tio n , as w e ll  as p rev a len t ag ricu ltu ra l 
an d  s to ra g e  p r a c tic e s , an d  th e  e ffec t o f  a ll th e s e  o n  a 
v a r ie ty  o f  p a ra m eters su c h  as res is ta n ce  o f  c u ttin g ,  
m o d u lu s  o f  e la st ic ity , d iffu s io n  c o n sta n t fo r  sa cch a ro se , 
b e e t  y ie ld  a n d  su g a r  c o n te n t, m in era l su b sta n ces , 
n itr o g e n  co m p o u n d s  p articu lar ly  a m in o -n itro g en

co n ten t, in v er t su g ar co n ten t, c o n te n t  o f  o th e r  c o m 
p o n e n ts , n o n -su g a r  c o n te n t in  raw  b e e t ju ic e , a n d  
p ith  co n ten t.

T h e  th ir d  part o f  th e  b o ok  d e sc r ib es  th e  v a r io u s  
te c h n o lo g ic a l o p era tio n s, a n d  h o w  th e y  ca n  b e  a d ju sted  
to  m a x im ize  su g a r  recov ery . T h e  a u th o r  h a s  a lso  
w o rk ed  o u t  th e  e ffe c t o f  s iz e  o f  th e  a p p aratu s o n  
su g ar recov ery , a n d  h o w  to  arrive at th e  o p tim a l s iz e  
in  each  case . T h e  fo u r th  p art is  rea lly  a ser ie s  o f  
a p p en d ices  d e sc r ib in g  e le v e n  lit t le  k n o w n  m e th o d s  o f  
m ea su r in g  th e  various p h y s ica l a n d  ch em ic a l p ro p ertie s  
o f  su g ar b e e t. A  lis t  o f  13 49  litera tu re  re fe ren c es ,  
a n o th er  lis t  o f  sy m b o ls , a n d  a su b jec t in d e x  c o m p le te  
th e  b oo k .

T h o u g h  th e  a u th o r h im s e lf  w o u ld  n o t  lik e  to  cla im  
th a t h is  b o ok  is  a c o m p e n d iu m  o f  in d u str ia l su gar  
ch em istry  o r  su gar tech n o lo g y , s t ill , h e  h as su cc eed e d  
in  co v er in g  all th e  tech n ica l in fo rm a tio n  th a t h as  
a ccu m u la ted  in  th e  p ast tw e n ty  years, and  p resen ts  
n e w  a sp ects  and in ter -re la tio n sh ip s  th a t h a v e  co n tr i
b u te d  so  m u c h  to  th e  rec en t a d v an ces o f  b e e t  su gar  
tech n o lo g y . T h e  b o o k , th ere fo re , s h o u ld  b e  o f  great  
h e lp , as regard s b o th  th eo ry  a n d  p r a c tice , to  a ll th o se  
w h o se  w ork  is  c o n n e c te d  w ith  th e  q u a lity  o f  su gar  
b e e ts , v iz ., p la n t b reed ers , b e e t  g ro w ers , ch em ists , 
te c h n o lo g is ts , p r o c ess in g  en g in eers , d e sig n e rs , e tc .

S o  far as In d ia  is  co n c ern e d , th is  b o o k  w il l  a rou se  
o n ly  a l im ite d  in terest, b e ca u se  o f  th e  v ery  sm a ll 
area u n d e r  su g a r b e e t . W o u ld  i t  b e  to o  id le , p erh ap s, 
to  h o p e  for th e  a p p ea fa n ce  o f  a s im ila r  w o rk  o n  su g a r
cane?

K . M . D a stu r



NOTES AND NEWS

Salt treatm ent for paddy
S tu d ie s  u n d erta k en  at th e  P a d d y  P r o c e ss in g  

R esea rch  C en tre , T iru v aru r  (T a m il  N a d u ) h av e  
sh o w n  th a t sa lt  can  w ith d ra w  w a ter  fro m  p a d d y  
w ith o u t  en ter in g  th e  k ern el, can  p r ev en t a b so rp tio n  
o f  w a ter  b y  th e  p a d d y  and  can  a lso  arrest sp ro u 
t in g  w ith o u t  red u c in g  th e  u lt im a te  g erm in a tin g  
ca p a city . A p p lic a t io n  o f  th e  f in d in g s  to  p a rb o ilin g  
an d  d ry in g  o f  p a d d y  has sh o w n  r e d u c tio n  in  co s t  o f  
fu e l  and  p r ev en tio n  o f  sp o ila g e  o f  h ig h  m o istu re  
p a d d y . A lso , a sp ray  o f  sa lt  s o lu t io n  o n  th e  ears 
o f  m a tu re  p a d d y  r ip en ed , red u ced  in  m o is tu r e  and  g o t  
th e m  ready for  h a rv est w ith in  tw o  days after  
a p p lica tio n .

First All India Carcass Utilisation Conference
T h e  first A ll- I n d ia  C o n fer en ce  o n  C arcass U t i l is a t io n  

w as h e ld  fro m  7 th  to  9 th  N o v e m b e r , 1 9 7 3  in  th e  
A n im a l B y -p r o d u c ts  P la n t, G a n n avaram , A n d h ra  
P ra d esh , org a n ized  b y  th e  M in is tr y  o f  A g r icu ltu re , 
G o v e r n m e n t o f  In d ia  in  co lla b ora tio n  w ith  th e  G o v t  
o f  A n d h ra  P ra d esh . I t  h as b e en  p o in te d  o u t  th at  
th ere  are n ea r ly  3 4 3 .7  m ill io n  liv e sto ck  p o p u la tio n  
in  th e  co u n try  (1 9 6 6 ) an d  it  has su b sta n tia lly  in creased  
b y  n o w . T h e  average d eath  rate a m o u n ts  to  8 p er  
c e n t in  ca se  o f  large an im als an d  4  p er  cen t in  case  
o f  sh e e p  an d  g o a ts. T h e r e fo r e , it  m a y  b e  sta ted  
th at n ear ly  2 8 .8  m ill io n  carcasses o f  th e  fa lle n  an im als  
are a va ila b le  in  th e  co u n try  p er  year an d  m o st o f  th ese  
ca rcasses are n o t p ro p er ly  u t iliz e d . E c o n o m ic  lo ss  
to  th e  co u n try  d u e  to  im p ro p er  u t ilisa tio n  o f  th ese  
d ea d  an im als app ears to  b e  n ear ly  R s  5 0 0  m illio n .  
I f  th e se  carcasses are e ffe c tiv e ly  u t ilise d , i t  can  
p r o d u c e  a b o u t 3 m illio n  to n n e s  o f  m e a t-c u m -b o n e  
m ea l w ith  th e  availab le  p r o te in  o f  n ear ly  50  p er  cen t  
v a lu ed  at R s  3 00  m illio n , apart fro m  o th er  b y -p ro d u c ts  
l ik e  ta llo w , h id es , h o rn s, h o o f, e tc . T h is  can  v ery  
w e ll serv e  as a ch ea p  so u r c e  o f  p r o te in  su p p le m e n t  
fo r  p o u ltry  and p ig  fe e d  and  w o u ld  h e lp  th e  rearing  
o f  th e  ca lve s. T h e  C o n fer en ce  fo c u se d  a tten tio n  
o f  a ll co n c ern e d  o n  th e  e c o n o m ic  im p o rta n ce  o f  th is  
p ro g ra m m e an d  m a d e  co n cre te  rec o m m en d a tio n s  
to  h ig h lig h t  th e  im p o rta n ce  o f  s e tt in g  u p  m o re  carcass  
u tilisa tio n  cen tres  in  d ifferen t parts o f  th e  co u n try  
to  g en era te  w ea lth  fro m  w a ste .

<
Sea w ealth o f Karnataka

W ea lth  is  flo a tin g  a lo n g  th e  3 2 0  k m . c o a stlin e  o f  
K arn ataka. B u t at p r esen t o n ly  a m o d e st a m o u n t

o f  it  reach es th e  sh ores . In  h u n d red s  o f  h a m le ts  
d o ttin g  th e  sea -fro n t o f  K arn ataka, o v er  a lakh o f  
p e o p le  d e p en d  o n  fish in g  for a liv in g .

A  litt le  le ss  th an  10 per cen t o f  th e  co u n tr y ’s m arin e  
fish  ca tch  (1 1 .5  lak h  to n n es) is co n tr ib u te d  b y  th e  
S ta te  (1 9 7 0 ). I t  has v a st p o te n tia l for  in la n d  fish er ies  
to o . T o  d e v e lo p  fish eries, b o th  m arin e a n d  in la n d , 
in  th e  recen t p ast s ig n if ica n t in it ia t iv e s  h a v e  b e en  
taken . A  d e ep -sea  fish in g  cen tre  is b e in g  e s ta b lish e d  
at M a n g a lore . T h e  S ta te  F ish er ie s  D e v e lo p m e n t  
C o rp o ra tio n  located  h ere  is  h a v in g  p la n s  to  ex te n d  
large sca le  a ssista n ce  to  th e  fish erm en . B e s id e s  
se llin g , p u rch a sin g  and  d is tr ib u tin g  fish , th e  C o rp o 
ra tio n ’s fu n c tio n s  in c lu d e  m a n u fa ctu re  a n d  h ire  o f  
fish in g  b o a ts , f ish in g  in  h ig h  seas, sto rag e and tran s
p o rta tio n  o f  fish .

S in c e  1951 to  1 9 69  over  fiv e  crores o f  ru p ees  h a v e  
b e en  in v e s te d  for d e v e lo p in g  fish er ies  in  K arnataka. 
S tarted  as a m in o r  sch e m e  o f  in la n d  fish er ies  d e v e 
lo p m e n t at Sorab a , S h ikaripu ra , at a co s t  o f  R s 3 .3  
la k h s in  1951 , in  th e  cu rren t p la n  th is  sec to r  a ttracted  
as m u c h  as th ree  crores o f  ru p ees . W ith  th e  a d v en t  
o f  m ech a n ised  fish in g , fish  ca tch  h as in crea sed  b y
3 0 ,0 0 0  to n n e s  a year. A b o u t 6 ,0 0 0  p e o p le  h a v e  
g o t  em p lo y m e n t as a resu lt. T h e  ch a n g e  th is  has  
b r o u g h t a b o u t in  th e  fish  ex p o rts  h as b e en  s iz ea b le . 
F ro m  R s A lak h s it  has sh o t u p  to  R s  A crores in  1 9 7 2 -  
73.

Toned and Double Toned
I s  to n e d  m ilk  a n oth er  n am e for w a tered  m ilk?  

A c tu a lly  it  is  a m ix tu re  o f  w h o le  m ilk , sk im  m ilk  
p o w d er  and  w ater. T h e  sk im  m ilk  p o w d e r  ‘to n e s  
u p ’ th e  n o n -fa t  so lid  lev e l to  th e  o r ig in a l le v e l  o f  
c o w ’s m ilk . I t  a lso  re d u c e s  th e  fat p e rcen ta g e .

T h e  term  to n e d  w as a d o p te d  b y  th e  B o m b a y  
M ilk  S c h e m e  w h e re  th e  m ilk  w a s in tr o d u c e d  fo r  
th e  first t im e  in  1946. A  sp ec ia l n o m en c la tu re  
w as n e cessa r y  as th e  p r o d u c t  c o u ld  n o t  b e  d e sc r ib e d  
as w h o le  m ilk  or stan d ard  m ilk . S o o n  th e  p r o d u c t  
w as in tro d u ce d  in  C a lcu tta , D e lh i  a n d  M ad ras.

T o n e d  m ilk  is  on e o f  th e  a n sw ers to  t h e  in creased  
d e m a n d  in  b ig  c it ie s  as s u c h  m ilk  d o u b le s  th e  v o lu m e .  
T o n e d  m ilk  w ill  c o n t in u e  to  b e  s u p p lie d  to  large  
m e tr o p o lita n  c it ie s  u n t i l  m ilk  p r o d u c t io n  in cre a se s  
e n o r m o u s ly , w h e n  w h o le  m ilk  ca n  b e  s u p p lie d .

D o u b le  to n e d  m ilk  is  a p r o d u c t  o f  a  d e a l b e tw e e n  
In d ia  a n d  th e  U N I C E F . D o u b le  to n e d  m ilk  h a s
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a /a t  c o n te n t  o /  1.5 p er  c e n t  o r  h a l f  t h e  fa t c o n te n t  
o f  to n e d  m ilk . I ts  so lid  c o n te n t  is  h ig h e r  th a n  th at  
o f  to n e d  m ilk . M ilk  is  v a lu e d  fo r  its  p r o te in s  and  
b o th  to n e d  and  d o u b le  to n e d  m ilk  are n o  lo n g er  as 
ch ea p  as th e y  u se d  to  b e . S k im m e d  m ilk  p o w d er  
w h ic h  is  m a in ly  im p o rted , h a s  g o n e  u p  in  p r ice .

Composite Fish Culture
T h e  fru gal C h in e se  w ere  th e  first to  ex p e r im e n t  

w ith  c o m p o site  fish  cu ltu r e — th e  c o m b in e d  farm in g  
o f  c o m p a tib le  fish  sp e c ie s . N o w  c o m p o s ite  fish  
cu ltu re  h as b e c o m e  fa sh io n a b le  in  m o st A s ia n  and  
F a r E a stern  c o u n tr ie s  o n  th e  lin e s  o f  th e  C h in e se  
sy stem .

T h e  a sso c ia tio n  o f  sp ec ie s  w ith  n o n -c o m p e t it iv e  
fe e d in g  h a b its  r e su lts  in  th e  o p tim u m  u t il isa t io n  o f  
fish  fo o d  an d  sp a ce  ava ila b le  in  th e  p o n d s . T h e  
m o st fa v o u red  sp e c ie s  in  In d ia  fo r  c o m p o s ite  fish  
f ir m in g  are th e  In d ia n  m ajor ca rp s; th e  C atla  w h ich  
feed s  o n  p la n k to n , th e  K oh u  w h ic h  fe e d s  o n  a lgae  
an d  th e  M r ig a i w h ic h  su b s is ts  o n  s e m i-r o tte d  v e g e 
ta b le  m a tter  and  d e tr itu s . R e c e n tly , th e  co m m o n  
carp , th e  s ilv er  carp a n d  grass carp  h a v e  a lso  b een  
in c lu d e d  in  th e  m ix e d  fish  farm in g .

E x p er im en ts  o n  c o m p o s ite  f ish  cu ltu r e  h a v e  b een  
g o in g  o n  fo r  th e  la s t  23  years at th e  p o n d  cu ltu re  
d iv is io n  o f  th e  C en tra l In la n d  F ish er ie s  R esea rch  
In s t itu te .

T h e  In d ia n  C o u n c il  fo r  A g r icu ltu r a l R esea rch  is 
fo llo w in g  u p  th e  w o rk  d o n e  b y  th e  C en tra l In la n d  
F ish e r ie s  R esea rch  I n s t itu te  b y  b r eed in g  In d ia n  and  
e x o tic  fish es  u n d e r  d ifferen t so il  c o n d itio n s . S ix  
cen tres , o n e  ea ch  in  A n d h ra  P rad esh , H aryan a, 
M ah arash tra , T a m il  N a d u , U t ta r  P ra d esh  an d  W est  
B e n g a l h a v e  b e g u n  to  fu n c tio n .

Controlling the D esert
T h e  In d ia n  D e s e r t  is  th ree  an d  a h a lf  t im e s  the  

area o f  P u n ja b  a n d  H aryan a  p u t to g e th er . T w e n ty -  
m illio n  In d ia n s  d e p e n d  o n  th e  d esert for  su sten a n ce .  
T h e y  are o u t-n u m b e r e d  b y  th e ir  ca ttle  b y  th ree  
m illio n . R esea rch  h a s  e s ta b lish e d  th a t th e  d e se r t  is 
p a rtia lly  m a n -m a d e . T h e  sca rc ity  o f  w a ter , v e g e ta 
t io n  a n d  fu e l lea d s to  th e  ov er  e x p lo ita tio n  o f  n a tu ra l  
reso u rces  lea d in g  to  s o il  e ro s io n  a n d  in fe r til ity .

C on trary  to p o p u la r  b e lie f  th e  d eser t is  n o t ‘m a rch 
in g ’ a lth o u g h  th ere  h a v e  b e e n  loca l ch a n g es  in  the  
v o lu m e  o f  sa n d  in  th e  d esert. S carc ity  o f  w ater  is  
th e  m a in  in su r m o u n ta b le  facto r  fo r  ag ricu ltu ra l 
p r o d u c tio n  in  th e  arid  zo n e . T h e r e fo r e , th e C en tra l 
A rid  Z o n e  R esea rch  In s t itu te , J o d h p u r  h a s  ev o lv ed

m e th o d s  fo r  p r e d ic tin g  th e  so il m o istu re  u n d e r  n a tiv e  
grasses a n d  th e  rate at w h ic h  w a ter  p en etra tes  th e  
sa n d y  so il. T h e  In s t itu te  c o n d u c ts  in v estig a tio n s  
o n  th e  d isp ersa l o f  ra in w ater. S in c e  th e  in filtra tion  
rate is  v ery  h ig h  in  sa n d y  tra cts , th e  ru n o ff is  barely  
5 p er  c e n t o f  th e  ra in fa ll. D e ta ile d  w o rk  is  d o n e  o n  
p r e v e n tin g  w ater  lo s se s  th r o u g h  eva p ora tion  and  
seep a g e . S u rv ey s  h a v e  lo c a ted  areas w h e re  n e w  
‘N a d is ’ ca n  b e  co n str u c ted  fo r  s to r in g  th e  ra in w ater. 
T h e  In s t itu te  has a lso  d e v e lo p e d  a  te c h n iq u e  w h ich  
en a b les  g eo lo g is ts  to  lo ca te  sh a llo w  u n d e rg ro u n d  w ater  
reso u rces  fro m  an in terp reta tio n  o f  aeria l p h o to g ra p h s  
o f  b u r ied  d ra in ag e sy stem s.

Techniques o f desert control: A ffo resta tio n , e s ta 
b lish m e n t o f  p a stu res  a n d  g ra ssla n d s, sh e lter  b e lts , 
w in d -b rea k s  a n d  s a n d -d u n e  s ta b ilisa tio n  in crease  
th e  y ie ld s  o f  fo o d , fo d d er  a n d  fu e l u p  to  3 0 0  p er  cen t. 
M o d e r n  agricu ltu ral te c h n iq u e s  h a v e  a lso  b e e n  ev o lv ed  
to  a id  th e  farm er: co n to u r  b u n d in g , su b so ilin g ,  
fa llo w in g , strip  cro p p in g  a n d  w a ter  h a rv estin g .

D eveloping Grasslands
T h e  co u n try  has em b ark ed  o n  a m a ssiv e  p rog ram m e  

fo r  in crea s in g  th e  su p p ly  o f  m ilk . F o r  th is , ex o tic  
d airy  ca ttle : th e  J ersey , th e  B ro w n  S w is s  a n d  th e  R ed  
D a n e  are b e in g  im p o rted . T h e  c ro ss-b re ed s  h a v e  to  
b e  fe d  a d eq u a te  q u a n tit ie s  o f  n u tr it iv e  fo d d ers  to  
m a in ta in  th e  rem ark ab le in creases  in  m ilk  p r o d u c tio n .  
T h is  h as sh o w n  u p  th e  sh o rta g es  o f  co n c en tr a ted  feed s  
an d  g reen  fo d d ers . In d ia  p r o d u c es  a th ird  o f  its  
g reen  fo d d er  an d  a q u arter  o f  its  cro p  res id u e  
req u irem en ts  a n d  o n ly  a se v e n th  o f  th e  n ecessa ry  
fe e d  co n cen tra tes. N o  w o n d e r  m a ln u tr itio n  o f  ca ttle  
is  so  ram p an t th at it  is n o t e v e n  n o ticed . I t  is  th e  
m ajor reaso n  for  th e ir  p o o r  p er fo rm a n ce .

D u r in g  th e  F o u r th  F iv e  Y ear P la n  a sc h e m e  has  
b e e n  la u n c h ed  fo r  th e  e s ta b lish m e n t o f  s e v e n  reg io n a l  
s ta tio n s  fo r  fo ra g e  p r o d u c tio n  a n d  d e m o n stra tio n  in  
th e  d ifferen t a g ro -c lim a tic  z o n e s  o f  th e  co u n try . 
T h e  p r im a ry  o b je c tiv e  o f  th e  s ta tio n s  is  to  b r in g  th e  
la te st resea rch  fin d in g s  a lo n g  w ith  th e ir  p ack age o f  
p ractices  to  th e  k n o w le d g e  o f  th e  fa rm in g  c o m m u n ity .  
T h e  U n ite d  N a tio n s  D e v e lo p m e n t  P ro g ra m m e h as  
agreed  to  a ss is t in  th e  early  e s ta b lish m e n t o f  th e se  
s ta tio n s  b y  su p p ly in g  m o d er n  e q u ip m e n t a n d  so m e  
tech n ica l k n o w -h o w . T h e  p r o jec t is  e x p e c te d  to  
c o m m e n c e  fro m  A p r il 1974 .

A Portable Grain Drier
M o u n ta in s  c f  gra in  are tra n sp o rted  a fter  ev ery  

h a rv est sea so n  for  d ry in g . I t  c o sts  R s  4 0  p er  to n  to  
d ry  th e  gra in . N o w  D r  S . K . P in g le  a n d  S h r i N . V . K .
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R ao h a v e  in v e n te d  a p o rtab le  gra in  dr ier  w h ic h  u ses  
y a d d y  h u sk  for g en era tin g  h eat. A s  a resu lt, d ry in g  
rates h a ve b een  red u ce d  to  R s 6 p er  to n n e  an d  tran s
p o rt c o sts  h a ve b e c o m e  n e g lig ib le . T h e  n e w  b lo w er  
is  v ersa tile . I t  can  dry g ra in  w h ic h  h as a lread y  b e en  
stack ed  in  b a gs b y  ch a n g in g  an  a tta ch m en t. A  grain  
p u rifier h as a lso  b e e n  d ev e lo p ed . T h e  p u rifier has a
3 -to n  p er  h ou r  ca p acity  w h ich  ca n  b e  o p era ted  o n  
e le c tr ic ity  or p etro l. T h e  p u rifier can  b e  d o ck ed  w ith  
th e  gra in -d r ier . T h is  c o m p o s ite  u n it  w h ic h  co n s is ts  
o f  o n e  h o t  a ir -b lo w er  an d  tw o  p u rifiers, dries and  
p u rifies  3 to n n es  o f  gra in  p er  h o u r  an d  co sts  o n ly  
R s 1 2 ,00 0 .

T h e  sc ie n t is ts  o f  th e  F o o d  C o rp o ra tio n  o f  In d ia  
h a ve b e e n  w o rk in g  o n  th e  ‘F o o d c r o p  P u rifier  and  
F o o d c r o p  D r ie r ’ for  th e  la s t  tw o  years. T h e  tw o  
m a ch in es  h a v e  b e e n  a ss ig n e d  to  th e  N a tio n a l R e 
sea rch  and  D e v e lo p m e n t  C o rp o ra tio n  w h ic h  w ill  en ter  
in to  ag reem en ts  w ith  co m m erc ia l m a n u fa ctu rers  for  
p ro d u c in g  th e  e q u ip m e n t fo r  p rocu r in g  a g en c ies , 
r ice -m ille r s , co -o p e ra tiv e  so c ie t ie s  an d  farm ers.

Indian Scientists Develop Space Age Food In
Australia

A n  In d ia n  sc ie n tis t  is  w o rk in g  w ith  a g ro u p  o f  
A u stra lia n  research ers o n  th e  d e v e lo p m e n t o f  sp a ce  
age fo o d  at a u n iq u e  e sta b lish m en t in  A u stra lia ’s is la n d  
S ta te  o f  T a sm a n ia .

D r  S u b b a ia h  V en k ataram an  is  h ea d  o f  th e  fo o d  
te c h n o lo g y  se c tio n  at th e  A rm ed  F o rces  F o o d  S c ie n c e  
E sta b lish m en t at S c o ttsd a le , T a sm a n ia . D r  V en k ata 
ram an is en g a g ed  in  resea rch  an d  d e v e lo p m e n t in  
d eh y d ra tio n , co m p r essio n  an d  p a ck a g in g  o f  fo o d  for  
th e  A u stra lia n  a rm ed  fo rces . H o w e v e r , w ork  at 
th e  e s ta b lish m e n t a lso  h as im p o r ta n t s ig n if ica n ce  
fo r  c iv ilia n s  in  m a n y  co u n tr ie s , p articu lar ly  th e  
d e v e lo p in g  n a tio n s .

R ecen tly , D r  V en k ataram an  h ea d  a p a p er  o n  d ifferen t  
a sp ects  o f  h is  w o rk  to  m o re  th a n  7 0  rep resen ta tiv e s  
o f  m ajor A u stra lia n  fo o d  m a n u fa c tu r in g  co m p a n ie s  
a n d  th e  a rm ed  serv ice s  d u r in g  a th r e e -d a y  co n v en tio n  
o n  th e  freeze  d ry in g  o f  food .

Australian Scientists D evelop Space Age Food
R esea rch  s c ie n t is ts  in  A u stra lia  are d e v e lo p in g  sp a ce  

age fo o d  p r o c ess in g  te c h n iq u e s  w ith  im p o rta n t s ig n i
fica n ce  for co u n tr ies  h it  b y  n a tu ra l d isa sters  su c h  as 
flo o d s , earth q u ak es a n d  fa m in e .

T h e  w ork  is  b e in g  d o n e  a t th e  A r m e d  F o rces  
F o o d  S c ie n c e  E s ta b lish m e n t a t S c o ttsd a le , in  th e  S ta te  
o f  T a sm a n ia , a n d  it  is  co n c e r n e d  w ith  th e  d eh y d ra tio n , 
c o m p r e ss io n  and  p ack ag in g  o f  fo o d .

E sta b lish e d  b y  th e  A u stra lian  G o v e r n m e n t in  
1 958 , th e  A rm ed  F o ic e s  F o o d  S c ie n c e  E sta b lish m e n t  
is  co n tr o lle d  b y  a D irec to r , D r  R . C . H u tc h in so n ,  
w h o  is  a lso  th e  D e fe n c e  F o o d  S c ie n c e  A d v iser  to  
th e  A u stra lia n  G o v ern m en t.

W h ile  th e  p r im e  o b je c tiv e  o f  th e  e s ta b lish m e n t is  
to  p ro d u ce  im p ro v ed  ty p e s  o f  fo o d  fo r  th e  A u stra lian  
a rm ed  fo rces , w ork  b e in g  d o n e  b y  its  resea rch ers  
has w id e  c iv ilia n  sig n ifica n ce .

F o o d  d eh y d ra tio n  te c h n iq u e s  o f  w o r ld  im p o r ta n c e  
are b e in g  d e v e lo p ed  at th e  e s ta b lish m en t, a n d  s c ie n tis ts  
b e lie v e  th a t m u c h  o f  th is  sp a ce  a g e  fo o d  w ill  b e  o f  
im m e n se  v a lu e  in  th e  fu tu re  to  m e d ic a l tea m s c o m 
b a tin g  flo o d s , earth q u ak es, fa m in es  a n d  s im ila r  
d isa sters.

B e ca u se  o f  red u ce d  w e ig h t  a n d  b u lk , co m p r e sse d  
d eh yd rated  fo o d  w ith  a h ig h  n u tr it io n a l v a lu e  is  
ea sily  tra n sp o rta b le  a n d  h as a lo n g  sto ra g e  l ife  ev e n  
u n d er  th e  m o st ex trem e  co n d itio n s .

A  m arked tren d  to w a rd s d eh y d ra ted  fo o d  w as a lready  
ev id e n t in  m an y  co u n tr ies , a n d  fo reca st th a t w ith in  10 
years th ey  w o u ld  fo rm  a su b sta n tia l p art o f  fa m ily  d ie t .

T h e  A u stra lian  G o v e r n m e n t in te n d s  to  a llo w  th e  
p ro d u c ts  a n d  resu lts  fro m  th e  e s ta b lish m e n t to  b e 
co m e availab le  to  a m u c h  w id er  g ro u p  o f  A u stra lian s  
th an  th e  a rm ed  serv ices .

A N ew  NMR Book o f Polym ers Published by
Sadtler
S a d tler  R esearch  L a b ora tor ies, I n c ., P h ila d e lp h ia , 

a n n o u n ces  th e  p u b lica tio n  o f  a n e w  b o o k  on  th e  a n a lysis  
an d  c la ss ifica tio n  o f  p o ly m ers  b y  n u clea r  m a g n e tic  
reso n a n ce  sp ec tro sc o p y . I t  is  e n t it le d  The Sadtler 
Guide to the N M R  Spectra o f Polymer a n d  is w r itten  
b y  W . W . S im o n s  and M . Z an ger. T h e  p r ice  is  $  
2 4 .5 0 .

N ew  Infrared Spectra Collection o f Polym er
Additives
S a d tler  R esea rch  L a b o ra tor ies, In c ., P h ila d e lp h ia , 

a n n o u n ces  th e  p u b lica tio n  o f  a n ew  in fra red  re feren ce  
sp ec tra  c o lle c tio n  o f  p o ly m er  a d d itiv e s . T h e  c o lle c 
t io n  co n ta in s  3 0 0  sp ec tra  o f  v a r io u s ty p e s  o f  co m m erc ia l 
p ro d u cts  w h ic h  are u sed  as a d d itiv es  in  th e  p r o d u c tio n  
a n d  p r o c ess in g  o f  p o ly m ers. I n c lu d e d  are m a ter ia ls  
w h ich  are u se d  as a ccelera tors, a n tio x id a n ts , a n tis ta tic  
a gen ts , sta b ilizers  and  U V  ab sorb ers.

N ew  Infrared Spectra Collection o f  Toxic
Chem icals
S a d tler  R esearch  L ab ora tor ies, In c ., P h ila d e lp h ia , 

a n n o u n ces  th e  p u b lica tio n  o f  a n e w  in frared  re feren ce
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sp ec tra  c o lle c tio n  o f  to x ic  ch em ic a ls . T h e  co lle c tio n  
co n ta in s  3 00  sp ec tra  o f  su b sta n ces  w h ic h  are u se d  in  
in d u str ia l p ro cesse s  an d  w h ic h  are co n s id e red  to b e  
h e a lth  h azard s. T h e  co m p o u n d s  h a v e  b e en  se lec ted  
from  variou s so u rces  in c lu d in g  th e  T o x ic  S u b sta n ces  
L is t , 1972  p u b lish e d  b y  th e  U .S .  D ep a r tm en t o f  
H e a lth , E d u c a tio n  an d  W elfare . T h e  c o lle c tio n  is  
in te n d e d  to  p r o v id e  th e  to x ic o lo g is t  w ith  a s in g le  so u rce  
o f  in frared  sp ec tra  o f  to x ic  su b sta n ces  w h ich  are fre 
q u en tly  en co u n tered  in  an a ly tical s tu d ie s .

Indian Standards Institution
T h e  fo llo w in g  stan d ard s have b een  p u b lish ed :

IS .-1 3 2 0 -1 9 7 2  B ak er’s Y ea st R s. 6 .0 0
IS :[5 7 0 1  (P art V )-1 9 7 2 ]  C od e fo r  B reed 

in g , C are, M a n a g em en t and  H o u s in g  
o f  L a b o ra tory  A n im a ls  R s. 4 .0 0

I S :3 6 3 3 -1 9 7 2  T e a  R s. 5 .5 0
I S :2 1 2 8 -1 9 7 3  P arath ion  E th y l, T e c h n ic a l R s. 4 .0 0
I S :2 5 6 9 -1 9 7 3  M a la th io n  W ater  D isp e r s ib le

P o w d er  C o n cen tra tes  R s. 5 .0 0
I S :6 6 9 0 -1 9 7 2  R o tavator  B la d es  fo r  P o w er

T ille r s  R s. 5 .0 0
I S :1 6 6 8 -1 9 7 2  L o se n g e s  R s. 3 .0 0
I S :6 8 4 0 -1 9 7 2  C o d e  o f  P ractice  for  P re 

v e n tiv e  M a in ten a n ce  o f  A g r icu ltu ra l  
W h e e le d  T ractor . R s. 6 .0 0

I S :6 7 4 7 -1 9 7 2  C h e w in g  G u m  an d  B u b b le
G u m  R s. 3 .0 0

IS : 1 6 8 2 -1 9 7 3  C u p ro u s O x id e , T e c h n ic a l
(F u n g ic id a l G rad e) R s. 5 .5 0

I S :2 5 6 8 -1 9 7 3  M a la th io n  D u s t in g  P o w d ers  R s. 4 .0 0

39

r
3 S E

W i t h  t h e  b e s t  c o m p l i m e n t s

o f

HILL TILLER & Co.
M A N G A L O R E

L E A D IN G  E X P O R T E R S  O F  C O F F E E  A N D  C A R D A M O M S

" I

Partners: M. S. P . R a j a h  

M. S. P . R a j e s  
S. P a l a n i s a m y

Telex: R A JA H -212
R esidence: 7389 Post Box No.: 32

Telegrams: ‘R a ja h ’

I L , J



ASSOCIATION NEWS

Gardners Award
T h e  p ap er o n  ‘D iss ip a t io n  o f  M a la th io n  R es id u e s  

o n  M a iz e  G ra in  in  R ela tio n  to  D o s a g e — S to rag e  
C o n d itio n s  an d  B a k in g ’ b y  O . S . B in d ra  a n d  T .  S . 
S id h u , as g iv e n  o n  p a g e  2 9  o f  V o lu m e  9 , N o . 1 o f  
M a rch  19 7 2  h a s  b e en  se le c te d  for  th e  G ard n ers  
A w a rd  fo r  1973 , b y  th e  S e le c t io n  C o m m ittee .

Sem inar at CFTRI
A  S em in a r  o n  ‘P r o b le m s  o f  T e c h n o lo g y  T r a n sfer  

in  D e v e lo p in g  C o u n tr ie s’ b y  D r  H . A . B . P arp ia , 
S e n io r  O fficer o f  F A O  w as h e ld  o n  2 2 n d  N o v e m b e r  
1973 at C F T R I .

T w o  S em in a rs  o n  ‘E n z y m e s  in  B r e w in g ’ and  
‘C o n tin u o u s  F erm en ta tio n  in  B r e w in g ’ b y  D r  O lga  
B en d o v a , D irec to r , M a lt in g  and  B r e w in g  R esea rch  
In s t itu te , P ra g u e , C zech o slo v a k ia , w ere  h e ld  o n  
2 8 th  N o v e m b e r  1973 an d  3rd  D e c e m b e r  1973  
r e sp e c tiv e ly  a t C F T R I .

Sem inar on Food M achinery
T h e  A sso c ia tio n  (W estern  R eg io n ) h e ld  a sem in a r  

in  B o m b a y  o n  ‘F o o d  M a c h in e r y ’ o n  19th  and  
2 0 th  Janu ary  19 74 . I t  arran ged  an  e x h ib it io n  o f  
th e  ran ge o f  fo o d  m a ch in ery  th a t is p r esen tly  b e in g  
fa b r ica ted  in  th e  co u n try . T h e  sem in a r  fo cu se d  
a tten tio n  o n  th e  p r o b lem s fa c in g  th e  in d u str y  and  
su g g e s te d  p o ss ib le  rem ed ia l m ea su res  th a t w o u ld  
en a b le  th e  in d u stry  to  p la y  an a c tiv e  ro le  in  th e  years  
ahead .

T h e  o b je c tiv e s  o f  th e  sem in a r  w ere as fo llow s:
(1 ) T o  a sse ss  th e  p r e se n t a n d  a n tic ip a te d  d em a n d s  

o f  th e  fo o d  p rocesso rs  fo r  m a ch in ery  an d  e q u ip m en t  
ca ter in g  to  th e ir  sp ec ific  n eed .

(2) T o  fo c u s  a tten tio n  o n  th e  p r o b lem s in v o lv e d  
in  th e  fa b r ica tio n  o f  co n v en tio n a l and  so p h is tic a te d  
e q u ip m e n t as req u ired  b y  th e  fo o d  in d u stry .

(3 ) T o  s tress  th e  n e e d  fo r  e s ta b lish m e n t o f  in d i
g e n o u s  d e s ig n  fa c ilit ie s  fo r  d e v e lo p m e n t o f  ty p e s  o f  
fo o d  m a ch in ery  and e q u ip m e n t a n d  m o d ify  ex is t in g  
u n its .

(4 ) T o  ev a lu a te  th e  p e r fo rm a n ce  o f  th e  in d u stry  
so  far, to  iron  o u t  its  sh o r tc o m in g s  and  p r o m o te  a 
sm o o th  an d  rap id  d e v e lo p m e n t in  th e  fu tu re .

T h e r e  w a s a ctiv e  p a rtic ip a tio n  in  th e  sem in a r  b y  
a u th o r itie s , lea d in g  in d u str ie s , te c h n o lo g is ts , en g in eers , 
R  a n d  D  L a b o ra tor ies, th e  trad e a n d  o th er  a g en c ies .

Formation o f Bangalore Chapter
T h e  B a n ga lo re  C h a p ter  o f  th e  A sso c ia tio n  h a s  b e e n  

fo rm ed  w ith  M r M . R . C han d rasek h ara , P ro ject  
A d m in istra to r  an d  C o ord in a to r , M ilto n e  P ro jec t, 
B an galore  D a ir y , B a n ga lo re  as th e  C o n v en er  o f  th e  
A d  hoc co m m ittee .

N ew  M em bers
M r. D a lp a t S in g h  K h u rd iy a , A sstt . F r u it  P reser 

v a tio n  O fficer, D iv n . o f  H o r ticu ltu re  a n d  F r u it  
T e c h n o lo g y , I .A .R .I .,  N e w  D e lh i-1 2 .

M r. L a lit  K u m a r Sarda, D irec to r , Sard a F o o d  
P ro cess in g  E n t. P v t. L td ., P -1 8 , G reen  Park  
E x t., N e w  D e lh i-1 6 .

M r. K . K . A ch an k k u n ju , T e c h n o lo g is t ,  K erala  
F o o d  P ackers, P a llu ru th y , C o c h in -6 .

M r . N .  T .  K u ru v illa , 1 /5 8 , S h a n ti, G a rod ia  N a g a r , 
R ajaw ad i, B o m b a y -4 0 0  0 7 7 .

M r. V . W . P a d h ye , U lh a s  D a rsh a n , D era l (C .R ly ),  
D is t . T h a n a , M ah arash tra  S ta te .

M r. G o p a l K u m a r S r iv a tsa va , 1 2 2 , N e w  U n iv e r 
s ity  H o s te l, M a tu n g a , B o m b a y -19.

M r. G o d b o le  G o p a l T r im b a k , R o o m  N o . A -2 0 ,
V .J .T .I .  H o s te l ,  M a tu n g a , B o m b a y -19.

M r . L a m b ert R o d rig u es , F o o d s  a n d  F e rm en ta tio n  
S e c tio n , D e p t , o f  C h em ica l T e c h n o lo g y ,  
M a tu n g a , B o m b a y -19.

M r. M . M . A lex a n d er , D e p t , o f  C h em ica l T e c h y ,  
F o o d  T e c h n o lo g y  S e c tio n , M a tu n g a , B o m b a y -1 9 .

M r. R ajendra Y . A n g le , B /8, U n io n  H o u se , L .J .  
C ross, R oad  N o . 2 , M a h im , B o m b a y -4 0 0  0 1 6 .

M r. A ru n  K u m a r B h attach aryya , F o o d  S e c tio n , 
U .D .C .T . ,  M a tu n g a , B o m b a y -19.

M r. P u sh k ar S in g h  Bora, 1 4 0 , N e w  U n iv e r s ity  
H o ste l, M a tu n g a , B o m b a y -19.

M r. U p k a r  S in g h , A /4 , V .J .T .I .  H o s te l ,  M a tu n g a , 
B o m b a y -19.

M r . Ish w ara  C han dra S h u k la , A /3 2 , V .J .T .I .  
H o s te l ,  M a tu n g a , B o m b a y -19.

M r. P u la k  S e n , D - 1 7 1 3 ,  I .I .M . H o s te l, I . I .M .  
V asatrap u r, A h m e d a b a d -3 8 0  0 1 5 .

M is s  O fe lia  A . C ipriana, A / 18, In tern a tio n a l H o ste l, 
F A O  I F T T C  C F T R I , M y s o r e -5 7 0  0 1 3 ,
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As s o c ia t io n s  n e w s

M r. G . P rasan n ap p a , P ro te in  T e c h n o lo g y  D is c i
p lin e , C F T R I , M y s o r e -5 7 0  0 1 3 .

M r . G . R. M a n ju n a th , E - 3 ,  In tern a tio n a l H o s te l,  
C F T R I , M y s o r e -5 7 0  0 1 3 .

M r. G o v in d  V ith a l U tg i ,  C /o  D u k e  an d  S o n s  (P v t.)  
L td ., S u a d e r -B a u s  E sta te , O ff-S io n  T r o m b a y  
R oad, C h em b u r , B o m b a y -88 .

M r. G . S . S a n n a b h a d ti, I , R aju M a n s io n , V a lla b h  
B au g  L a n e , G arod ia  N a g ar , G h a tk op ar (E ast)  
B o m b a y -75 .

M r. R. H . S u ry a w an sh i, D - 8 0 /7 9 4 ,  M .I .G . C o lo n y , 
G an d h in aga r, B an dra  (E ast), B o m b a y -5 1 .

V ijay  V . K am at, S h esh a n k  Sea F o o d s  P v t. L td .,  
K asargod , (N . K an ara), K arnataka S tate .

M r. M . N . Saikia, G o v t. F r u it  P reserv a tio n  
F acto ry , D e p a r tm e n t o f  A g r icu ltu r e , P .O .  
V a iren g te , M izo ra m , U .P .

S m t. S h a n th i N a ra sim h an , C F T R I , M y s o r e -13.
M r. K . R . A gg a rw a l, H o u se  N o . 14 , S tr e e t  N o .  

15, J u llu n d u r  C a n tt., P u n jab .
M r. S . K . P atankar, C /o  M /s . K . C . Patankar, 

1 4 8 6 , D e sh p a n d e g a lli, B e lg a u m -5 9 0  0 0 2 .
M r. J. B . P atnaik , C /o  M r . R . B . P attan aik , R eb a  

C o lo n y , K afla  Bazaar, P .O . C u tta c k -2 , D is t .  
C u ttack  (O rissa ).

M r. D . N . K u lk a m i, C / 18, In te rn a tio n a l H o s te l,  
C F T R I , M y s o r e -5 7 0  0 1 3 .

M rs . A . V . S ave, 1 1 /2 3 4 , J. S . R oad , B o m b a y -4 .
M r. V . K . P atil, Sarthak  B u ild in g , P an d u ra n g  

W ad i, D o m b iv a li  (E ast) D is t .  T h a n a , T e l  : 
K alyan , M ah arash tra  S ta te .

M iss  L . Jh an gian i, N o . 2 3 , 2 n d  F lo o r , ‘ S a n g ita  
C olab a, B o m b a y -5 .

M iss  I. M . T a h ilia n i, Park  V iew , 7 /2 9 A , ‘ W e s t ’ 
S io n , B o m b a y -2 2 .

M r. K . V id ya ran ya  S h en o y , C F T R I  H o s te l ,  B -7 ,  
C F T R I , M y s o r e -5 7 0  0 1 3 .

D r . D . K . A gra w al, A .G . D iv is io n , I .V .R .I . ,  
Izatn agar, TJ.P.

M r. A u ro b in d o  S e n , M ah arash tra  D is t i l le r ie s  
L td ., A d d itio n a l In d u str ia l A rea , P .O . C h ik a l-  
th an a , D is t .  A u ran gab ad , M ah arash tra .

M r. B a lb ir  S in g h  Y ad av , B - l ,  In tern a tio n a l H o ste l, 
C F T R I , M y s o r e -5 7 0  0 1 3 .

M r. N .  B alak rish n an , M o d e r n  B ak eries In d ia  
L im ited , U p p a l, H y d e r a b a d -3 9 .

PRINTED IN  INDIA BY P. U,

M r. P . T . D a v is , A n d h ra  P ra d esh  S m a ll S ca le  
In d u str ia l D e v e lo p m e n t  C o rp ora tio n , I -B -1 7 4 ,  
F a te l M a id a n  R o ad , Sh ank ar B h avan , H y d era 
b a d -4 .

M r. P . V . P aram esw aran , 3 - 6 - 1 4 F /2 /1 ,  H im a y a t  
N a g a r , H y d era b a d -2 9 .

D r . N .  C handrasekhara, S c ie n tis t , C F T R I ,  
M y s o r e -5 7 0  0 1 3 .

M r. K . M an oh aran , D - 1 4 ,  In tern a tio n a l H o ste l,  
C F T R I , M y s o r e -5 7 0  0 1 3 .

M r. H arjeet S in g h  V ird i, C -1 4 , In te  n a tio n a l  
H o ste l, C F T R I , M y s o r e -5 7 0  0 1 3 .

M r. A n iru d d h a  S o m , C /1 2 , In tern a tio n a l H o s te l ,  
C F T R I , M y s o r e -5 7 0  0 1 3 .

M r. V . V . L . N a ra sim h a n , D - 1 3 ,  In te rn a tio n a l  
H o ste l, C F T R I , M y s o r e -5 7 0  0 1 3 .

M r. S an jiv  R ag h u n a th  M a ra th e , B lo ck  N o . 2 , 
B ld g . N o . 1, J a i-V ijay  H o u s in g  S o c ie ty , E x p ress  
H ig h w a y , V ile -P a r le  (E ast), B o m b a y -4 0 0  0 5 7 .

M r . R . N . D ix it ,  P ro ject C h e m ist, B an galore  
D a iry , H o su r  R oad , B a n g a lo r e -5 6 0  0 2 9 .

M r . A sh o k  K u m a r K a n ch a n , S /o  S h ri C h h a te  L a i 
K h o th a ri M o h a lla  G an j, P .O . T a lb e h a t, D is t .  
T h a n a , M ah arash tra  S ta te .

M r. C h arles A . W e s le y , P r in c ip a l, F o o d  C raft 
In s t itu te , B a n g a lo r e -1.

M r. S . Bhaskar, N o . 7 8 , “  S ree  S u d h a  ” , 3 7 th  
C ross, 9 th  B lock , Jayanagar, B a n g a lo re -1 1 .

M r. U .  V . S u llad m ath , P ro fesso r  o f  H o r ticu ltu re ,  
D iv is io n  o f  H o rticu ltu re , U n iv e r s ity  o f  A g ril. 
S c ie n c e , H e b b a l, B a n g a lo re -2 4 .

D r . N .  C . G a n g u li, D a ir y  C h e m ist and  H ea d , 
N .D .R .I . ,  K a m a l, H aryan a  S ta te .

M r. M o h a n  S in g h  A hu ja , 7 , R . B . R attan  C h an d  
R oad, T h e  M a ll, A m ritsar .

M r . M o rd e  C han drak an t E k n ath , 5 5 , V icto r ia  
B u ild in g , N e a r  R ani G an j, D r . A m b ed k a r  R oad, 
B o m b a y -2 7  D D .

M r . K an etk ar G ajanan V am an , C /o  N ila  P ro d u cts  
L td ., 9 8 , D a d a r  M a in  R o ad , B o m b a y -14 .

M r. Y ash aw an th a  K u m a r J. A sh er , P .O . B o x  N o .  
3 1 1 6 , M iss is s ip p i S ta te , M is s is s ip p i-3 9 7 6 2 ,  
U .S .A .

M r . S . K . S h arm a, M o d e m  B ak eries In d ia  L td ., 
L a w ren ce  R oad , In d u str ia l A rea , R in g  R oad, 
D e lh i-3 5 .
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T A T A  

P R O D U C T

f r e s h  a n d  g l o w i n g  w i t h

H A M A M

Get ihat Ham am  com plexion. Fresh. 
G low ing.R adiant. Ham am ’s rich, fragrant 
lather gently refreshes your skin as it 
clean ses. Use Ham am  daily. It alw ays 
keeps Its sh a p e —and lasts and la s ts ...

th e longer-lasting toilet so ap
CMTH-14.20J



¿ A  h a p p y ,  h e a l t h y  p a i r  o f  t w i n s
W o u l d  y o u  b e l i e v e  
w e  w e r e  j u s t  
1 . 7  k g .  a t  b i r t h ?

L o o k  a t  t h e  d i f f e r e n c e  A m u l s p r a y  
h a s  m a d e . . . 1 1  k g .  a t  8  m o n t h s !

A v ln a s h ’s  a ll over th e  
p la c e  all th e  t lm e ...  
cra w lin g  here , th e r e  
a n d  ev ery w h ere .
A n d  A n u ra g h  is  
n e v e r  far b e h in d .

The tw ins have a lot in com m on... Am ulspray and bouncing good health. 
Start your baby on Am ulspray from the very first week. Easy-to -digest 

Am ulspray offers balanced nutrition. Essential vitam ins and minerals. More and 
better-quality protein for optim um growth. No wonder mothers end doctors 

have such confidence in Am ulspray, the largest-selling baby food in India.

A m u lsp ray
a n  i d e a l  s u b s t i t u t e  f o r  m o t h e r ' s  m i l k

f t
2K -* KAIRA DISTRICT CO-OPERATIVE MILK PRODUCERS’ UNION LTD.. ANAND, GUJARAT.m ASP-AS
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R ig h t  n o w  s o m e w h e r e ,  s o m e b o d y  is  

a p p ly i n g  a  c o a t  o f  f re s h  p a in t .

Y o u  d o n ' t  e v e n  r e a l is e  i t  b u t  o u r  c a n s  

h a v e  b e e n  h e lp in g  t o  b r in g  y o u  t h e  t h in g s  

y o u  u s e  e v e r y  d a y :  p a in t s ,  b a b y  fo o d s ,  

c o s m e t ic s ,  f is h ,  f r u i t s ,  g h e e  a n d  v a n a s p a t i ,  

p h a r m a c e u t ic a ls ,  m o t o r - o i ls .  A l l  w i t h  

t h e i r  q u a l i t y  in ta c t .

O u r  w a y  o f  d o i n g  i t  is  w i t h  t h e  m o s t  

m o d e r n  t e c h n o lo g y .

W e  a r e  a n  a s s o c ia te  o f  t h e  w o r l d 's  la r g e s t  
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I N S T R U C T I O N S  T O  C O N T R I B U T O R S
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. T he 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. Super
scripts 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. 
N il 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 the titles of all scientific periodicals should strictly conform to those cited 
in the World List of Scientific Periodicals, Butterworths Scientific Publication, London, 1962.

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 the 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, Vol. II, 966.
(c) References to article in a book: Joshi, S. V. in The Chemistry of Synthetic Dyes, by

Venkataraman, K ., Academic Press, Inc., N ew  York, 1952, Vol. II, 966.
(d) Proceedings, Conferences and Symposia: As in (c).
(e) Thesis: Sathyanarayan, Y., Phytosociological Studies on the Calcicolous Plants of Bombay,

1 9 5 3 ,  Ph.D. thesis, Bombay University.
( / )  Unpublished work: Rao, G., unpublished, Central Food Technological Research Institute

Mysore. India.
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