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RESEARCH PAPERS

An Improved Method for Debittering Apricot Kernels
R. SCHAB AND S. YANNAI 

Israel Institute of Technology, Haifa, Israel
Manuscript Received: 19 December 1972

The process used at present for debittering apricot kernels is wasteful in terms of both tim e and 
water consumption. A new method is described, in which the peeled and coarsely ground kernels 
are soaked for 2 hr in slightly acid water (pH 6.5) at 55°C with nearly complete breakdown of the 
bitter principle, and the hydrolytic products—hydrocyanic acid and benzaldehyde—are removed 
by steam  distillation. Marzipan m ade with these debittered kernels was found to be as good 
organoleptically as that made with sweet almonds.

Although almonds and apricots are closely related 
botanically—both belong to the same genus (Prunus) 
—and their kernels are morphologically and chemically 
similar1, the former (as well as their products) are 
quite expensive, whereas the latter are relatively 
cheap and their kernels are mainly used—if at all— 
for oil extraction. The reason is that the kernels of 
many of the most important apricot varieties (like 
those of bitter almonds) contain, as bitter principle, 
appreciable amounts of the glucoside amygdalin 
which, on hydrolysis in the digestive system, releases 
hydrocyanic acid2. Unfortunately, the bitter taste is 
not a reliable deterrent against ingestion (especially by 
children), and cases of poisoning, some of them fatal, 
occur from time to time3'6. However, the kernels 
contain a built-in hydrolytic agent, and enzyme (or 
enzyme mixture) of the beta-glucosidase type known 
as emulsin,2’7 which can be utilised for debittering 
them; the resulting safe product is a substitute for 
sweet almonds in marzipan, bakery products, etc.

The conventional debittering technique (which 
consists in soaking the coarsely-ground kernels for 24 
to 48 hr, with frequent changes of the water), is 
wasteful in terms of both time and water consumption 
(especially where water is scarce), and appreciable 
quantities of water-soluble nutrients are lost in the 
process7. Apart from this, a pollution hazard is 
created through discharge of relatively large quantities 
of hydrocyanic acid into small streams. A further 
problem is another by-product—benzaldehyde. The 
latter, practically insoluble in water, dissolves in the 
kernel oil and is readily oxidised by air to form benzoic 
acid, whose presence is permitted by food regulations 
only in limited number of commodities, and even 
that at lower levels than in the present case. This

study was undertaken with a view to developing an 
improved process, free of the above drawbacks.
M aterials and Methods

Raw material: Apricot pits (of the principal local 
commercial variety1 Ra’anana’, obtained from a canning 
plant) were dried in the sun for one week, run through 
a jaw crusher adjusted so as to break the shells only, 
and the kernels separated in 20 per cent brine (d=
1.12—1.14).

Processing studies: 1. Optimal conditions of pre
treatment (soaking) to facilitate hand peeling pf the 
skins from the kernel. 2. Optimal conditions for 
enzymatic hydrolysis of amygdalin (temperature and 
pH of the medium and duration of the hydrolysis), 
with one part of peeled and coarsely-ground kernels 
soaked in 5 parts of medium (tap water, pH adjusted 
with hydrochloric acid).

Removal of hydrocyanic acid and benzaldehyde: The 
hydrocyanic acid and benzaldehyde were removed by 
steam distillation (1 hr) and collected in a receiver 
containing an excess of sodium hydroxide solution. 
The residual amygdalin (which served as the efficiency 
criterion of the process) was determined as the amount 
of residual hydrocyanic acid recoverable from the 
debittered product (Tables 2-4). (Initial HCN con
tent, 1800 ppm).

Assay of hydrocyanic acid: Two 4-5g samples of 
treated and untreated material (the former—with an 
admixture of 15 per cent sweet almonds, in order to 
restore the enzymatic activity destroyed by the steam 
distillation) were homogenised in 40 ml water, placed 
in tightly stoppered test tubes and kept in an 
incubator at 35°C for 24 hours (the optimum period
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for complete breakdown of amygdalin, according to 
a preliminary test). Two aliquots—depending on the 
expected content—were taken from each sample for 
hydrocyanic acid determination by the spectrophoto- 
metric method of Russell and Wilkinson8. (Checked 
and found satisfactory in terms of accuracy and re
producibility. Recovery of cyanide added at different 
levels in the form of potassium cyanide to aliquots 
of ground apricot kernels was close to 100 per cent).

Preparation of marzipans and organoleptic evaluation: 
The marzipan variants were prepared from a mixture 
of 40 parts ground kernels and 60 parts sugar, plus 
(per kg mixture) one beaten egg white, 20 ml glycerol, 
1 ml almond essence and 0.1 ml rose-water. The 
kernels used were as follows: A: 100 per cent sweet
almonds (used as a standard for comparison); B:
92.5 per cent sweet almonds and 7.5 per cent untreated 
apricot kernels; C: 100 per cent optimally debittered 
apricot kernels; D: 92.5 per cent debittered and
7.5 per cent untreated apricot kernels. (The 7.5 per 
cent admixture in B and D is the equivalent, in 
amygdalin content, of the 5 per cent admixture of 
bitter almonds used by some manufacturers for 
flavouring).

The marzipans were evaluated organoleptically by 
a panel of ten, and the results subjected to analysis 
of variance.
R esu lts an d  D iscu ssio n

Optimal pre-treatment: As seen from Table 1, 
the soaking time required for loosening the skins 
can be reduced considerably by raising the temperature 
of the water, and even more so by adding sodium 
hydroxide. The time saved by the latter treatment 
offsets both the cost of the sodium hydroxide and the 
further time required for subsequent washing, and the 
reduced absorption of water by the kernels in the 
shorter soaking period improves their grinding 
capacity.

Optimal temperature for amygdalin hydrolysis: Al
though previous experiments had shown that the 
efficiency of amygdalin breakdown increases with 
temperature, the 65°C limit was not exceeded, since
T able 1. in flu en c e  of tem perature  and  so d iu m  h y d r o x id e  on

SO A K IN G  T IM E  OF K ERN EL FOR S K IN  REM OVAL

Soaking medium 
Tap water 

»
>yNaOH solution 10

Temperature (°C) 
25 
55 
60 
55

Time required (min) 
150 
45 
30 
10

above it most enzymes9 (including the beta-gluco- 
sidases10’11,) undergo partial or complete inactivation. 
Results (Table 2) showed relatively small differences 
in breakdown throughout the temperature range used, 
but as the optimum temperature for longer assays with 
beta-glucosidases is lower than that for short ones10— 
all subsequent series were conducted at 55°C.

Optimal pH  for amygdalin hydrolysis: The pH 
range chosen was symmetrical about the natural level 
prevailing in homogenised apricot kernels. Results 
(Table 3) showed that although the differences in 
breakdown were again quite small, they were statis
tically significant (the least significant difference was 
found to be 7 ppm), and the pH for the next series was 
accordingly set at the optimum (6.5).

Optimal figure for amygdalin hydrolysis: Although
results (Table 4) showed that 90 min would suffice to 
ensure a low residual hydrocyanic acid content, a 2 
hr period is recommended as an extra safeguard.

Organoleptic evaluation: The marzipan prepara
tion A, B, C and D were evaluated for taste, odour

T able 2. e ffic ie n c y  o f  a m yg d alin  breakdow n  at d if fe r e n t  
TEMPERATURES

Temperature (°C) Residual (ppm) Amygdalin breakdown
%

55 1395 22.5
60 1377 23.5
65 1352 24.9
(Medium-tap water, pH—7.0, duration—15 min)

T able 3. effic ien c y  of am ygdalin  breakdow n  at  d iffer e n t
p H  LEVELS

pH Residual HCN (ppm) Amygdalin breakdown0//o5.5 1403 22.1
6.0 1388 22.9
6.5 1370 23.9
7.0 1400 22.2

(Medium—tap water; temp.—55°C; duration—15 min)
T able 4. effic ien c y  of A M Y G D A LIN BREAKDOW N AT D IF FE R E N T

DURATIONS

Time (min) Residual HCN (ppm) Amygdalin breakdown
0 1800 /onil

15 1370 23.9
30 965 45.3
45 595 66.9
60 295 83.6
90 102 94.3

120 18 99.0
150 12 99.3
(Medium—tap water, pH—6.5, temp.—55°C)
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T able 5. m a r zipa n  variants*— average o rga n oleptic  score
AND H Y D R O C Y A N IC  ACID C O N TE N T

Preparation Taste Odour Texture HCN(ppm)
A 6.1 6.7 6.6 nil
B 7.5 7.3 5.8 45.0
C 6.0 6.7 6.4 30.3
D 8.0 . 7.4 7.0 84.0

♦ Composition as in text.

and texture and scored on a scale of 1 to 10 for each 
parameter. Results are summarised in Table 5.

The statistical analysis showed that, so far as the 
organoleptic properties are concerned, the preparation 
made with the debittered kernels were at least as good 
as those made with sweet almonds (with or without 
flavouring).

In conclusion, the study showed that the proposed 
debittering technique is both efficient and economical. 
No sophisticated equipment is required, and the 
drawbacks in the conventional method are eliminated. 
Moreover, the hydrocyanic acid and benzaldehyde can 
be recovered from the distillate as by-products.
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Observations on the Sorption of Water Vapour by Rice and
Sorghum

J. R. R angaswamy
Central Food Technological Research Institute, Mysore

M a n u sc r ip t R ec e iv ed : 18 J u n e  1971; R e v ise d :  21 M a r c h  1973
The rate of sorption of water vapour by rice grain and sorghum at different relative hum idities are 
studied. Equilibrium moisture content of these grains at various relative humidities are determined.

The time required for the moisture content of grains 
to come to equilibrium with any relative humidity to 
which it is exposed is not only of scientific interest, 
but also of great commercial importance. During 
storage, relative humidity and temperature of storage 
will have greater influence on the keeping quality of 
grains. Both the equilibrium moisture (ME) content 
and the time required to attain it are important for 
investigations into nature of fungal and insect in
festation. Water vapour sorption and equilibrium 
moisture content in wheat and wheat products have 
been studied by other workers1’2. Ayerst3 employed 
a dew point apparatus for the determination of the 
water activity of stored foods, at two temperatures 
(25° and 35°C), over a range of moisture content.

He examined two varieties of sorghum in addition to 
other foodstuffs. It was found that at a given water 
activity sorghum Wiru showed a lesser percentage of 
moisture content than sorghum Bukura maleonba. 
Pixton and Sylvia4 have reported the time required 
for conditioning two varieties of wheat to equilibrium 
with specific RH at a constant temperature. They 
found that total time required for both varieties of 
wheat to reach complete equilibrium with controlling 
atmosphere, whether adsorbing or desorbing is 
approximately 30 days. Ninety per cent saturation is 
reached in shorter time in both varieties of wheat, 
when desorbing than when adsorbing.

This preliminary account describes the moisture 
content of rice and sorghum in equilibrium with
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different relative humidities and the time required to 
condition them to that moisture content.
M aterials and Methods

For desorption studies, rice (Oryza sativa) and 
sorghum (Sorghum vulgare) were initially conditioned 
to a constant moisture content by adding calculated 
amount of water to sorghum and storing in tightly 
covered containers at 3 to 4°C for over 10 days. The 
containers were shaken at intervals during storage. 
This facilitated to have uniform distribution of moisture 
in wet grains. For adsorption experiments the grains 
were similarly initially conditioned to a constant 
moisture content by prolonged drying in an air oven 
at 80°C till no further loss in weight was observed.

Accurately weighed sub-samples of sorghum and 
rice (approximately 5 g) from each conditioned bulk 
were exposed in desiccators to relative humidities from 
30 to 100 per cent. The relative humidity inside the 
desiccators at room temperature (27 to 28°C). was 
controlled by employing saturated salt solution5. 
The corresponding RH of the atmosphere inside the 
desiccators was obtained from tables5 for saturated 
salt solution. The grains were exposed in single 
layer in rectangular metallic boats with perforations 
on all sides. The boats were placed directly above the 
salt solution to avoid differences in relative humidity 
due to relative humidity-gradient.

The boats containing grains were weighed at an 
interval of 24 hours, till the weight was constant. 
The boats with grains were transferred back to 
desiccator without disturbing, after each weighing; 
and the weighing was continued for a further period 
of 10 to 15 days. It was found that there was no 
alteration in the final constant weight.

The initial moisture content of grains employed for 
sorption studies, initially conditioned, was determined 
by drying the grains at 105°C for 8 hours in an air oven. 
The final moisture content in equilibrium with a 
given RH (ME) was calculated based on the final 
constant weight and the initial weight of the grain.

While weighing at an interval of 24 hours, care was 
taken to see that there was no loss or gain in the weight 
due to exposure (as far as practicable) to atmosphere, 
by covering the boats with a tared petridish.
Results and  Discussion

Equilibrium moisture (ME) contents of rice and 
sorghum are shown in Table 1, while Table 2 shows 
the time in days required for equilibration.

Table 1 shows that ME of rice and sorghum by 
desorption process is generally more than that by 
adsorption process. This is in contrast to the observa

tions of Coleman and Fellows6 who found that moisture 
contents of all cereals in equilibrium with the same 
relative humidity were much the same. So the 
different samples of same grain in equilibrium with 
the same atmosphere do not necessarily have the 
same moisture content; in fact the difference appears to 
be surprisingly large in the range of 70 to 90 per cent 
relative humidity. This is particularly significant in 
the case of sorghum. Incidentally both ME and its 
influence on the keeping quality of grains are of 
utmost importance in this range of relative humidity 
from the point of view of grain storage. Hysteresis 
effect may partly explain the reason for such differ
ences7. As seen (Table 1) ME of rice at a given 
relative humidity (below 90 per cent RH) is more 
than the corresponding value for sorghum. This may 
be partly due to structural differences and capacity of 
grains to hold the free water.
Tadle 1. moisture contents (%) in equilibrium with specificRELATIVE HUMIDITIES BOTH BY ADSORPTION AND DESORPTION AT ROOM TEMPERATURE (27 TO 28°C)

Relative
(Values are on wet basis) 

Adsorption Desorption
humidity0//o

Rice Sorghum Rice Sorghum
30 7.6 6.0 8.5 6.9
SO 10.5 8.9 11.6 9.6
60 11.1 10.0 12.9 11.2
70 13.1 12.6 14.9 14.2
80 16.0 13.8 17.5 16.7
90 19.5 19.2 19.8 22.1
100 22.0 22.4 22.4 24.6

Table 2 shows that both in case of rice and sorghum, 
equilibration proceeds more slowly by adsorption than 
by desorption. Similar observations have been re
ported with two varieties of wheat by Pixton and 
Sylvia4. It is believed that the rate of adsorption 
is governed largely by the time taken for the moisture 
to diffuse up to the surface of the grains than the 
time required for the moisture to penetrate the kernel 
of the grains from its surface. Since the grains were 
spread in single layer to avoid the restriction for the

Table 2. days required to attain equilibrium moisture CONTENT BY DESORPTION AND ADSORPTION
Relative Adsorption Desorptionhumidity % Rice Sorghum Rice Sorghum

30 18 27 6 850 15 16 7 7
60 13 14 *7 770 13 12 5 780 13 12 5 790 6 9 2 5100 4 7 2 5
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water vapour to move to the surface of the grains from 
all the directions, time taken by the moisture to diffuse 
upto the surface of the grains has been minimised. 
On the other hand, as the equilibration proceeds to a 
constant moisture content by adsorption at any 
specific relative humidity, the rate of water vapour 
adsorption decreases, and the moisture content in
creases. This decrease during adsorption by bio
colloids such as those occurring in the grains is due to 
weakening of the forces that hold the water system at 
high moisture content. While just the reverse works 
during equilibration by desorption. During the 
initial stages, the rate of desorption is fast as the 
moisture is held loosely by forces of capillary attraction. 
As the equilibration proceeds the desorption rate 
decreases. Presumably the forces due to molecular 
attraction play a vital role. Since more rigorous con
ditions are needed to remove water attached 
by hydrogen-bond, ME of grains by desorption is 
generally more than that by adsorption. In the high 
humidity range, the rate of sorption of water vapour 
increases rapidly due to addition of moisture by 
capillary condensation.
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S t u d i e s  o n  S o y b e a n  E n r i c h e d  B r e a d
K iran  S urana , D ip a l i R oy a n d  S. P. N etke 

Veterinary College, Jabalpur
M a n u sc r ip t R e c e iv e d :  3  J u l y  1972

F o r t i f ie d  b r e a d s  w e r e  p r e p a r e d  u s in g  5, 10, 15 a n d  20 p e r  c e n t  s e m i f a t t e d  s o y f lo u r  (SSF). T h e  q u a l i ty  
s c o r e s  o f  t h e  b r e a d  c o n s id e r a b ly  d e c r e a s e d  w i th  t h e  in c o r p o r a t io n  o f  s o y f lo u r  a t  a l l  l e v e ls .  L o a f  
v o lu m e s  w e r e  a l s o  g r e a t l y  d im in i s h e d .  I t  w a s  f o u n d  th a t  b y  in c r e a s in g  t h e  w a te r  c o n te n t  f r o m  
60 to  70 p e r  c e n t  a n d  th e  y e a s t  c o n t e n t  f r o m  2 to  3 p e r  c e n t ,  th e  lo a f  v o lu m e  w a s  c o n s id e r a b ly  in c r e a s e d  
i n  b r e a d s  f o r t i f ie d  w i th  10 p e r  c e n t  SSF o r  10 p e r  c e n t  d e f a t t e d  s o y f lo u r  (D SF). L o a f  v o lu m e  o f  70 
p e r  c e n t  w a te r  a n d  3 p e r  c e n t  y e a s t  b r e a d  w a s  n o t  s ig n i f ic a n t ly  d i f f e r e n t  f r o m  th a t  o f  t h e  s t a n d a r d
b r e a d  o r  10 p e r  c e n t  SSF b r e a d ,  w h i le  i t  w a s  s lig h tl ;  
b r e a d .  T h e  a d d i t i o n  o f  ‘E m p le x ’ a lw a y s  g a v e  t h e

Nutritionists have always been tempted to improve 
the protein quality of cereal based diet, by blending 
it with some quantity of soybean meal, a vegetable 
protein source of superior quality protein. Such 
attempts in respect of leavened bread, however, have 
met with failure because of adverse effects of soybean 
meal on the loaf quality1’2’3. Bayfield and Swanson4 
could alleviate the adverse effect of incorporation of 
soyflour in bread by increasing the bromate, and 
reducing the fermentation period. Glycolipids and 
sucroesters have been successfully used to protect

f l e s s  t h a n  t h a t  o f  t h e  s t a n d a r d  f o r  10 p e r  c e n t  D S F  
b e s t  b r e a d s .

the loaf volume from the adverse effect of soyflour 
fortification5. The glycolipids however are un
economical while sucroesters are yet to be cleared 
for incorporation into food. Recently Tsen, Hoover 
and Phillips6 and Tsen and Hoover7 have shown that 
adding small amount of sodium stearoyl—2 lactylate 
and calcium stearoyl—2 lactylate could improve the 
loaf quality of soyflour containing breads and bring 
it in line with standard breads. These products 
however are not yet being manufactured in this 
country and therefore have to be imported. The
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Table 1. composition of various breads
Soybean breads

Ingredients 
Refined wheat

Standard 5%*SSF 10%SSF 15%SSF 20%SSF
flour (g) 100.0 95.0 90.0 85.0 80.0Soybean flour (g) 0.0 5.0 10.0 15.0 20.0Shortening (g) 5.0 5.0 5.0 5.0 5.0Sugar (g) 8.0 8.0 8.0 8.0 8.0Salt (g) 2.0 2.0 2.0 2.0 2.0Yeast (g) 2.0 2.0 2.0 2.0 2.0Water (g) 60.0 65.0 65.0 70.0 70.0Protein % 11.0 13.0 14.3 15.4 17.6

*SSF=Semifatted soyflour.
Table 2. composition of principle ingredients used in

the STUDY
Ingredients Refined wheat Moisture Protein Ash Crude-lipid

flourSemifatted 12.5 11.0 0.64 0.84
soyflour 8.1 47.3 7.84 13.60Defatted soyflour 8.0 50.2 6.58 0.00

object of the present study was to device other ways 
and means of improving the loaf quality of soyflour 
fortified breads.

M aterials and M ethods
The breads were prepared by straight dough 

method8. The recipe of the standard bread is 
furnished in Table 1.

Refined wheat flour and various types of soyflour 
used in the study were analysed for proximate con
stituents (Table 2) by AO AC methods9.

In experiment 1, soyflour fortified breads were 
prepared by incorporating upto 20 per cent semi- 
fatted soyflour (SSF) in the recipe, in place of wheat 
flour (Table 1). This increased the protein content of 
the bread from 11.0 to 17.6 per cent. The soyflour 
fortified breads so prepared had very poor loaf qualities. 
Various modifications of the basic recipe were there
fore attempted with the object of improving the loaf 
quality of soybean breads in subsequent experiments 
(Table 3). These studies were conducted using 10 
per cent semifatted and defatted soyflour.

All the breads prepared were evaluated by a panel 
of five persons on the basis of cell formation, texture, 
colour, taste and odour. The maximum score of 10 
was assigned to each of these criteria except the taste 
for which the maximum score was 20. The bread 
volume was measured by using mustard seeds.

Table 3. modifications in the recipe of the bread 
E x p e r im e n t  21. 60 per cent water (60w)2. 70 per cent water (70w)3. 80 per cent water (80w)
S u b s e q u e n t  e x p e r im e n ts1. 60 per cent water, 2 per cent yeast (60w, 2y)2. 70 per cent water, 2 per cent yeast (70w, 2y)3. 60 per cent water, 3 per cent yeast (60w, 3y)4. 70 per cent water, 3 per cent yeast (70w, 3y)5. 70 per cent water, 2 per cent yeast and 0.5 percent‘Emplex’* (70w, 2y, E)6. 70 per cent water, 3 percent yeast and 0.5 per cent‘Emplex’* (70w, 3y, E)7. Standard (no soyflour) (Std.)‘Emplex’.—Sodium stearoyl—-2 lactylate manufactured by Patco Products Div. of the C.J. Patterson Co. Broadway, Kansas City U.S.A.

In order to get statistically significant results each 
modification of the recipe was replicated several 
times. The data obtained was statistically analysed 
using Duncan’s new multiple range test10.
Results and Discussion

It is known that the loaf volume is determined by 
the volume of gas sealed in the bread and the elasti
city of the dough which in its turn depends upon the 
quality of gluten and moisture content8. It is possible 
that when soyflour is incorporated in the bread at the 
cost of refined wheat flour the quantity of gluten with 
desirable elastic quality is decreased. The studies 
reported by Tsen, Hoover and Phillips8 indicate that 
water requirements for dough making increases when 
soyflour is incorporated in the bread recipe. In 
experiment 2, therefore the quantity of water used 
for preparing dough was varied from 60 to 80 per cent. 
The dough obtained with 80 per cent water was very 
sticky and could not be made into a loaf. In sub
sequent experiments therefore 60 to 70 per cent water 
was used. The quantity of yeast used in the recipe 
was also increased to find out if it helped to improve 
the bread volume. Commercial dough conditioner 
‘Emplex’ which has been shown to restore the loaf 
volume of the soyflour fortified bread8, was used as 
one of the variations. The Emplex breads served as 
positive control5. In these studies each loaf was 
made using 50 g of refined flour or fortified flour. 
The studies showed that by increasing the water 
content of the SSF fortified bread to 70 per cent 
and keeping the yeast content at 3 per cent it was 
possible to completely overcome the adverse effect of 
soyflour on loaf volume (Table 4, Fig. 1). The 
quality score studies however indicated that only 
the ‘Emplex’ added breads were evaluated as equal
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Fig. 1. Breads from semifatted soyflours.Recipe from left to right: (1) 60w, 2y (2) 70w, 2y, E (3) 60w, 3y (4) 70w, 3y (5) 70w, 2y(6) 70w, 3y, E (7) Std.

Fig. 2. Breads from defatted soyflours.Recipe from left to right : (1) 60w, 2y (2) 70w, 2y (3) 60w, 3y (4) 70w, 3y (5) 70w, 2y, E(6) 70w, 3y, E (7) Std.
to the standard bread (Table 4). The panel could 
not be considered as biased against soyflour as it 
adjudged Emplex bread containing 10 per cent SSF 
as almost equal to standard bread. It would thus 
appear that apart from loaf volume, the Emplex 
improved other attributes of the 10 per cent SSF 
bread.

Studies similar to the above were repeated using 
defatted soyflour (DSF) instead of SSF for the forti
fication of the bread. As it was observed in the 
studies with SSF breads that the variations between 
replicates were very small, the number of replicates 
in the DSF bread study was reduced to two. It was 
noted that with each variation in. DSF bread, the

loaf volume changed (Table 5, Fig. 2). When DSF 
was used in fortification of the bread, the Emplex 
bread had significantly higher volumes than the other 
breads. This is in contrast with the results obtained 
with SSF breads. The SSF contained 13.6 per cent 
crude lipid, so the incorporation of SSF in a bread 
increased its lipid content by 1.28 per cent. It would 
thus appear that higher fat content in DSF bread 
would be necessary if the increase in water content to 
70 per cent and yeast to 3 per cent is to produce as 
good a loaf as that of Emplex added bread. It would 
be interesting to verify this hypothesis.

The quality scores earned by 10 per cent DSF breads 
were very similar to those for the corresponding

Table 4. effect of changes in bread recipe on the breadsCONTAINING 10 PER CENT SSF
Recipe* Replicates Volume Specific Quality score(ml) volume**60w, 2y 6 241.74;3.7 a 3.334=1.3 a 36.45±1.50 a70w,2y 6 281.74:1.6 b 3.894=0.5 b 38.034=2.08 a60w, 3y 6 316.74=3.1 c 4.354:0.5 c 40.104=1.60 a70w, 3y 6 337.54=1.1 c 4.664=0.8 d 42.954=1.10 a70w, 2y, E 4 337.54=1.3 c 4.754=0.01d 52.604=0.56 b70w,2y,E 4 343.74=5.5 c 4.824=0.1 d 55.354=0.98 bStd. 6 334.14=3.5 c 4.82=j=0.01d 57.704=1.30 b

*See Table 3.„ „  .„ , Volume in ml**Specific volume=,vr~-~rm----Weight in g.Values bearing the same alphabet did not differ significantly (P=.05) from each other.

Table 5. EFFECT OF CHANGES IN BREAD RECIPE ON THE BREADS CONTAINING 10 PER CENT DSF* *
Recipe** Volume (ml) Specific volumef Quality score60w, 2y 250.04=0.0 a 3.474=0.6 a 36.354=0.83 a70w, 2y 282.54=2.5 b 3.914=.003 b 38.494=0.77 a60w, 3y 302.54=2.5 c 4.194= .003 c 39.104=2.90 a70w, 3 y 342.54=2.5 d 4.754=.01 d 42.754=1.05 a70w, 2y, E 355.04=0.0 e 5.064=.55 e 52.604=2.60 b70w, 3y, E 362.54=2.5 e 5.074=.003 e 55.25=1=0.54 dStd. 350.04=0.0 f 5.004=0.0 e 57.604=0.98 b
^4*DSF=Defatted soyflour 
**See Table 3., „ .c , Volume in ml.TSpecifac volume=--------------Weight in g.Values bearing the same alphabet did not differ significantly (P=.05) from each other.

2
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variations in 10 per cent SSF breads. The Emplex 
breads were superior to other varieties in 10 per cent 
DSF bread, except the standard bread.
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T h e  d e g r e e  o f  b ro w n in g  d u r i n g  h e a t  s t e r i l i z a t io n  o f  chapaties in  p a r t i c u l a r  a n d  o th e r  a l l i e d  p r o d u c ts  
in  g e n e r a l  i n c r e a s e d  w i th  t h e  i n c r e a s e  o f  p r o c e s s in g  t i m e  a n d  t e m p e r a tu r e .  T h is  b r o w n in g  c o u ld  
b e  m e a s u r e d  s p e c t ro s c o p ic a l ly  a t  375 m /u  W h e n  chapaties w e r e  p r o c e s s e d  a t  15 a n d  20 p s i  f o r  10 to  
40 m in ,  t h e  r a t e  o f  i n c r e a s e  in  b ro w n in g  w a s  m u c h  h ig h e r  t h a n  t h a t  p r o c e s s e d  a t  10 p s i . T h e  
le v e l  o f  b o th  r e d u c in g  a n d  n o n - r e d u c in g  s u g a r s  a lo n g  w i th  f r e e  a m i n o  n i t r o g e n  d e c r e a s e d  a s  b r o w n 
in g  in c r e a s e d .  R e la t io n s h ip  b e tw e e n  c h e m ic a l  c o n s t i tu e n ts  o f  chapaties p r o c e s s e d  a t  d i f f e r e n t  t i m e  
a n d  t e m p e r a tu r e s ,  a n d  b r o w n in g  i s  d is c u s s e d .

The browning of certain foods, like chapaties and 
allied products, during baking, is recognised to impart 
attractiveness and to add a desirable undertone to the 
natural flavour. Recently, ready-to-eat foods like 
stuffed parottas, whole meal, etc. have been introduced 
in Service pack rations. These ready-to-eat foods 
were preserved by heat sterilization. During the 
course of studies on heat processing of stuffed parottas 
it was observed that brownness varied in degree when 
processed at different times and temperatures1. 
Though the initial brownness developed during baking 
of chapaties and other wheat products is desirable, the 
brownness produced during heat sterilization is not 
quite appealing. Sometimes the food items become 
too dark in colour, and nutritional values are lowered.

Very little information is available in the literature 
on the browning of chapaties occurring at high tem
peratures during sterilization. The paper reports 
the investigations on the rate of browning in chapaties, 
parottas, paries and steamed chapaties, developed

during their heat sterilization at different times and 
temperatures. The relationship between their chem
ical constituents and brownness is also reported.

M aterials and Methods
Chapaties, parottas, paries and steamed chapaties 

were made in two stages as indicated below:
(a) Preparation of dough discs: Dough was pre

pared by proper kneading of wheat flour 
(100 g) using 58 to 60 ml of water. Discs of 
13 cm diameter were uniformly rolled using 
25 g of the dough. 14 g of hydrogenated 
oil was added only to parotta dough.

(h) Baking of chapaties, parottas, puries and steamed 
chapaties: Chapaties were properly baked
initially on hot plate (180-200°C) and then 
puffed on open coil (250°C). Parottas were 
baked on hot plate only, using 8 per cent of 
hydrogenated oil (dough weight basis). Puries
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were deep fat fried in hydrogenated oil at 
180—200°C whereas steamed chapaties were 
baked in an autoclave at atmospheric pressure 
for 10 min.

Packaging and sterilization: All the food items 
were packed singly first in MST cellophane and then 
in laminated pouch (60 g BC paper/0.02 mm aluminium 
foil/150 gauge polythene) having a vent plugged with 
cotton and finally heat sealed2. Before heat sealing 
both MST and foil laminated pouches were properly 
pressed by hand to expel most of the air. These 
pouches were sterilised in a conventional autoclave 
at 15 psi, for 10, 20, 30 and 40 min. Chapaties were 
processed also at 10 and 20 psi, for 10-40 min.

Extraction of brown colour: Both polar and non
polar solvents were tried for extraction of brown 
colour of chapaties. The extracts with dilute ethanol 
and isoamyl alcohol were distinctly yellow in colour, 
whereas those of water and chloroform were colourless. 
Dilute ethanol and isoamyl alcohol were selected as 
possible solvents for extraction. In both the solvents 
absorbancy increased as wave length decreased, when 
measured on a Bausch and Lomb Spectronic 20 
colorimeter. Absorbancy was more in the extract of 
dilute alcohol than that of isoamyl alcohol at the same 
concentration. Dilute alcohol was finally selected 
as a solvent for extraction. In order to find out the 
optimum concentration of alcohol, various dilutions 
of alcohol were tried and 66 per cent concentration 
gave the best extraction in 60 min.

Using the above optimum conditions of extraction, 
2.5, 5, 7.5 and 10 g of the sample were extracted and 
the colour at 375 mp was measured. It was found 
to obey Bar’s law.

Estimation of brownness: Five grams of powdered
chapaties,parottas, puries and steamed chapaties were 
mashed with 10 to 20 ml of 66 per cent alcohol. The 
contents were transferred to a conical flask with 
10-15 ml of dilute alcohol and the flask was kept in a 
rotary shaker for 1 hr. After the extraction it was 
made upto 50 ml along with the food item, and the 
supernatant solution was centrifuged. The absor
bancy of the clear extract was measured at 375 mp.

Chemical analysis: Moisture, fat, reducing and 
non-reducing sugars and free amino nitrogen were 
estimated in chapaties before and after processing at 
different times and temperatures by using standard 
methods3.
Results and Discussion

Objective measurement of brownness: Subjective
ranking according to colour intensity is difficult. So 
absorption spectroscopy was investigated as a possible

objective measure of degree of brownness. Russel 
et aP have used a Beckmann Model DU—Spectro
photometer with a reflectance attachment for measuring 
brownness of bread crumb. The reflectance was 
measured at 600 mp. Larsen et al5 have utilised 
Hunter colour and colour difference meter for follow
ing the browning of bread crumb. The latter gave 
more accurate results. Ahmed et al6 have used 
absorbance at 490/500 mp for measuring progress of 
browning in bread crust and 278 mp for the inter
mediate compounds formed in Maillard reaction in 
crust formation. Pearson et al7 have used absorbance 
at 375 mp for measuring brownness developed on 
heating fresh pork which showed a correlation of 
0.95 with the objective colour measurements.

In our present studies the coloured extracts of 
chapaties and allied products in 66 per cent alcohol 
showed good absorbance at 375 mp and since reading 
could be readily made with Bausch and Lomb Spec
tronic 20 colorimeter, this wave length was arbitrarily 
selected for measuring colour development. Colour 
readings made at 375 mp were in accord with brownness 
judged visually. The absorbance of 66 per cent 
alcohol extract of fresh chapaties (5 g in 50 ml) was 
0.35±0.02 (mean of six batches in triplicate).

Comparative evaluation of brownness in chapaties, 
parottas, puries and steamed chapaties: The inten
sity of brownness varies in these four different food 
items prepared from wheat flour (atta). It can be 
observed from Table 1, that the absorbancy of parottas 
(0.4) was more than that of chapaties, puries and 
steamed chapaties. The absorbance of puries was 
slightly more than that of chapaties and steamed 
chapaties. This was in accordance with browning as 
judged visually. Increased browning produced in 
parottas may be due to the effect of hydrogenated oil 
to longer and intimate contact of the parotta with 
hot plate. With a view to find out the probable 
reason for increased brownness in parottas, chapaties 
were prepared with different levels of hydrogenated 
oil. From Table 2, it can be seen that there was no

Table 1. absorbance as a measure of brownness inCHAPATIES, PAROTTAS, PURIES AND STEAMED CHAPATIES
Food item Moisture % Fat % Absorbance*
C h a p a ties 23.8 0.64 0.35
P a ro tta s 26.5 13.39 0.41
P u rie sSteamed

27.6 15.36 0.38
ch a pa ties 47.6 0.65 0.36

*At 375 m p  of 3.5 g food item (moisture and fat free basis) in 50 ml of 66 per cent alcoholic extract.
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Table 2. effect of added hydrogenated oil to the dough ON brownness of baked chapaties
Observations made at hydrogenated oil levels of (%)

Nil 10 20 30
Moisture % 29.8 25.4 18.6 11.6
Fat% 0.64 8.23 15.89 21.27
Absorbance at 375 m p 0.37 0.36 0.36 0.37

appreciable increase in absorbance with increase 
of hydrogenated oil. The oil in between the hot 
plate and the outer most layer of parotta acts as an 
oil bath. The quantum of heat thus supplied to 
the parotta will be more as compared to chapati. 
The amount of heat received at different microlayers 
of parottas will vary resulting in different degrees of 
brownness at various depths. Besides the brown 
compounds at the outermost layer of parotta, formed 
as a result of heterogeneous reactions, being lipid 
soluble, gradually migrate from outermost layers 
towards the centre.

When chapaties were baked by steam at atmospheric 
pressure for 10, 20 and 30 min, it was observed that 
there was no appreciable increase in browning both 
visually and by absorbance. This may be due to 
high moisture content (47 per cent) of steamed 
chapaties.

In order to study the effect of time and temperature 
on browning of chapaties, parottas, paries and steamed 
chapaties, and to ascertain whether the absorbance 
could be used as a measure of degree of brownness,

Processing time in minutes
Fig. 1. Effect of time and temperature on browning of . . I chapaties

Table 3. absorbance of chapaties, parottas, puries andSTEAMED CHAPATIES PROCESSED AT 15 PSI FOR DIFFERENT PERIODS
Food item Absorbance* at indicated periods (min)

Control 10 20 30 40
C h a p a ties 0.34 0.35 0.37 0.44 0.51
P a r o tta s 0.41 0.42 0.44 0.48 0.54
P u rie s 0.37 0.39 0.43 0.48 0.53
Steamed ch a pa ties 0.36 0.37 0.38 0.42 0.41

*At 375 m/J. of 3.5 g food item in 50 ml of 66 per cent alcoholic extract.

the above food items were processed at 15 psi, for 
10, 20, 30 and 40 min. It is observed from Table 3, 
that there is an increase in absorbance with the pro
cessing time which is in accord with brownness in 
chapaties, parottas, and puries as j'udged visually. 
But in the case of steamed chapaties no significant 
difference could be noticed which may be again due 
to high moisture content.

Brownness in relation to chemical constituents: Since 
the same trend was observed in respect of degree of 
browning in processed chapaties, parottas and puries, 
the study on brownness in relation to chemical con
stituents was restricted to chapaties only. Chapaties 
were processed at 10, 15 and 20 psi for 10, 20, 30 and 
40 min and reducing sugar, non-reducing sugar, 
free amino nitrogen and brownness were estimated. 
The initial chemical composition of chapaties was: 
reducing sugars, 230—234 mg of maltose/10 g of 
sample, non-reducing sugars, 131-135 mg of sucrose/ 
10 g sample and free amino nitrogen, 0.34-0.38 mg/2g

Processing time in minutes
F ig . 2. Loss of reducing sugars during processing of 

chapa ties
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Processing time in minutes 
Fig. 3. Non-reducing sugars of processed chapa ties

of sample. The results are expressed on moisture 
free basis.

It can be seen from Fig. 1 that there is no appreciable 
difference in brownness produced at different tem
peratures initially upto 10 min. On longer processing 
the rate of browning increased with increase of time 
at all the three temperatures. However, there was 
a steep rise in brownness of chapaties processed at 
20 psi.

It is seen from Fig. 2, that there is gradual loss of 
reducing sugars in chapaties processed at 10 and 15 
psi, for 10 to 40 min, whereas at 20 psi, the rate of 
loss of reducing sugars after 20 min decreased. This 
may be due to the hydrolysis of non-reducing sugars 
which is shown in Fig. 3. The rate of loss of non
reducing sugars at 20 psi, (26 per cent) is much more 
than that at 10 and 15 psi (10 per cent). There was 
gradual loss in free amino nitrogen content (Fig. 4) 
upto 21 per cent in chapaties processed at 10 psi, 
for 10 to 40 min, whereas no free amino nitrogen 
could be estimated after 30 and 10 min at 15 and 20 
psi respectively.

From the data obtained it appears that in chapaties 
processed at 10 psi, upto 40 min, there is a direct 
relationship between the rate of browning as measured 
by absorption spectroscopy and the rate of decrease in 
reducing sugars, non-reducing sugars and free amino 
nitrogen whereas in chapaties processed at 15 psi, 
and 20 psi, no such relationship could be observed. 
At 15 psi, there was considerable loss of free amino 
nitrogen and its total destruction at 20 psi, after 10 
min in excess of that required for 1:1 sugar amino 
acid reaction postulated by Hodge. Similar observa
tion was made by Jones8 on browning of cod muscle 
preparation. Morimoto9 has also observed the de-

Fig. 4. Free amino nitrogen of processed ch a pa ties

crease in free amino acid content of bread crust 
during baking. The browning of chapaties increased 
even in the absence of free amino acids. It could be 
due to the reaction of intermediate compounds formed 
during browning with the free amino groups of 
protein molecules. These results suggest that there 
are few, if any, intermediates containing primary 
amino groups present in the reaction mixture which 
do not preclude their participation in browning re
action pathways, but if such compounds are present 
they must be in small amounts and presumably very 
reactive. Another reason for more browning even 
in the absence of free amino acids may be due to the 
caramelization of sugar. To confirm this chapaties 
were prepared with sucrose (5 per cent on atta basis). 
These chapaties along with control were processed 
at 20 psi for 30 min. The absorbance was measured 
at 375 m/i and it was observed that there was an 
increase of 12.5 per cent in absorbance of chapaties 
with sugar.

The loss of sugars during browning reaction may 
not be of much importance, but the loss of free amino 
nitrogen cannot be overlooked. So, it is in this 
direction further work on studying the mechanism of 
browning and measures to check it is in progress.
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A  m e t h o d  b a s e d  o n  t h e  c o m p le te  e x t r a c ta b i l i ty  o f  p ig m e n t  i n  10 p e r  c e n t  N a O H  w a s  d e v e lo p e d  fo r

X I__T 2a s s e s s in g  d i s c o lo u r a t io n  o f  w h i te  p o m f r e t .  T h is  w a s  c o m p u te d  b y  — ^ —  X 190 w h e r e  T l ,  T2 a n d  T3
a r e  p e r  c e n t  t r a n s m i t t a n c e  o f  t h e  e x t r a c te d  p ig m e n t  a t  420, 400 a n d  350 m ft. B ro w n in g  p o t e n t i a l  o f  
a lc o h o l  s o lu b le  c o m p o u n d s  w a s  a b o u t  4  t im e s  m o r e  t h a n  th a t  o f  to ta l  l ip id s  b u t  th i s  d e c r e a s e d  to  
n e a r ly  h a l f  i .e .,  2  t im e s  i n  p r e s e n c e  o f  e x te r n a l ly  a d d e d  s u g a r s  ( r ib o s e  o r  g lu c o s e ) .  D ip p in g  th e  f ish  
i n  w a t e r  a s  w e l l  a s  c o o k in g  t r e a t m e n t s ,  s u p p r e s s e d  t h e  d is c o lo u r a t io n .  H o w e v e r ,  th i s  c o u ld  b e  
c o m p le te ly  in h ib i te d  b y  v a c u u m  p a c k a g in g  a s  w e l l  a s  b y  h y d r o x y la m in e .  E ffe c ts  o f  s o m e  fo o d  
a d d i t iv e s  a n d  c h e m ic a l s  o n  t h e  d i s c o lo u r a t io n  h a v e  b e e n  d i s c u s s e d .

A new process termed as ‘dehydro-irradiation’ was 
developed in this laboratory1"3, for enhancing the 
shelf life of shrimps for a period of 4 months at 
ambient temperature storage. This process in
corporates principles of inactivation of enzymes by 
blanching fresh shrimps in brine solution, incorpora
tion of sorbic acid for control of moulds, reduction in 
water activity of the product by partial dehydration to 
35-40 per cent moisture and irradiation to control 
spoilage by bacteria. Two maj’or characteristics of 
the final product are its high reconstitutability and 
built in safety factor against microbial hazards. 
Efforts are now being made to enlarge the scope of the 
dehydro-irradiation process to other fish varieties of 
economic significance. Studies with Bombay duck 
(Harpodon nehereus) indicated that semi-dried lami
nates with excellent quality features can be developed 
by this process4.

White pomfret (Stromateus cinereus) with its high 
lipid content in the skin is prone to yellow discoloura
tion by irradiation6 as well as by prolonged frozen 
storage6. Development of yellow to brown dis
colouration in the fish is the major limiting factor which 
reduces markedly the acceptability of the product.

It was observed that measurement of the degree of 
discolouration of pomfret dried to 35-40 per cent 
moisture for shelf stabilisation by dehydro-irradiation 
process7 by (a) per cent reflectance of the surface8 
and (b) by extraction of the pigment in polar solvent5’9 
or solubilization of the pigment by trypsin hydrolysis10 
were not suitable. Because of uneven nature of 
discolouration of the pomfret fillets, the reflectance 
method was not applicable and the other two methods 
extracted the colour only partially.

This paper describes a method based on extraction 
of pigments of the fish in 10 per cent NaOH, adopted 
previously by Sule and Chippalkatti11, for extraction 
of colour from wool. As this method enables rapid 
screening of the effects of process variables, it may 
find more applications for development of com
bination treatments for dehydration of fishery pro
ducts. Limitations as well as advantages of alkali 
extraction method have been described.

Methods
The pigments from both fresh and dehydrated 

pomfret were completely extractable in 10 per cent
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sodium hydroxide, while at lower concentrations 
turbidity was noticed. Procedure for extraction of 
the pigments was as follows:

In view of the uneven nature of yellow discolouration 
of pomfret6’12 a minimum of 50 g of sample was taken 
for this analysis. The fish was disintegrated into 
small lumps of % to 1 cm size and representative 
samples (5 g) from this lot were taken and soaked in 
25 ml of 10 per cent sodium hydroxide. The time 
of extraction of the pigment varied from 7 to 16 hr 
depending upon the extent of discolouration of fish. 
Hence in all experiments, after soaking the sample in 
alkali for overnight, 100 ml of distilled water was 
added and filtered through Whatman filter paper 
No. 1. The extracted pigment was scanned for 
absorption maximum in the entire visible region 
using Beckman DU spectrophotometer. Extent of 
discolouration of the fish was assessed by the modified 
method of Toyomizu et aP. In this method, the 
discolouration rate of fish has been computed by 
using 100 where T1 and T2 are per cent tran
smittance at 410 and 450 m^ respectively. The 
modification of this method consisted in devising an 
appropriate arbitrary formula. For this purpose, 
per cent transmittance of the extracted pigment was 
taken at three arbitrary wavelengths viz. 350, 400 and 
420 m¡i from the straight line region of the absorption 
spectrum (Fig. 1). Browning of the fish was ex
pressed as discolouration index or the number which 
was calculated by the arbitrary formula.

For establishing the validity of this method, dis
colouration indices of the samples were compared to 
visual colour grading. The scale of subjective colour 
rating ranged from 1 to 6: where 1 represents trace 
yellow, 2—slight yellow, 3—moderate yellow, 4— 
bright yellow, 5—intense yellow, and 6— brownish red.

For comparing discolouration of undehydrated and 
dehydrated pomfret, discolouration index was cal
culated on 5 g dry weight basis. In all these ex-

Fig. 1. Absorption spectrum of yellow pigment extracted from pomfret

periments, fresh fish samples without any visible 
discolouration were used to determine the degree of 
discolouration of extracted lipids during the extraction 
procedure of 7-16 hr. These extracts however did not 
show any absorption over the wavelengths examined.

Isolation of alcohol soluble and lipid components of 
pomfret: For studying the individual contribution of
total lipids and alcohol soluble fraction of pomfret on 
the discolouration, these fractions were isolated by 
Bligh and Dyer’s method13. This isolation resulted in 
three fractions comprising of extracted fish, chloro
form (lipids) and methanol-water (sugar, amino acids 
and unknown compounds). Using these three frac
tions, besides glucose and ribose, eight other com
positional variations were obtained (Table 1). Brown
ing reactions of these mixtures were simulated by 
heating the samples at 60°C for 17 hr. Discolouration 
of these samples was determined as per the method 
described earlier.

Table 1. influence of compositional variations onDISCOLOURATION* OF POMFRET 
Variables Discolouration index

Normal composition (R+C+M) 48Alcohol solubles extracted (R + C) 11Lipids extracted (R+M) 42Alcohol solubles and lipids extracted (R) 8Lipids extracted and D-glucose (1 per cent) added 233 Alcohol solubles extracted and D-glucose (1per cent) added 123Lipids extracted and ribose (0.2 per cent) added 203Alcohol solubles extracted and ribose (0.2 percent) added 91
•Browning reactions in the samples were simulated by heating at 60° C for 17 hr.R=Extracted fish; C=Chloroform fraction; M=Methano 1 fraction.

Effects of process variables: For studying the effects
of packaging, environment and temperature during 
storage, pomfret fillets were shelf stabilized by dehydro
irradiation process7. This consisted in cooking pom
fret fillets in 20 per cent sodium chloride containing 
0.1 per cent propyl paraben, for 5 min followed by 
partial dehydration to 35-40 per cent moisture at 
60°C. Semi-dried pomfret was irradiated at 0.5 
Mrad. Storage life of dehydro-irradiated pomfret 
was observed to be 4 months at room temperature 
(20-34°C).
Results

Extractability of the pigments: The main difficulty 
in the objective evaluation of discolouration of pomfret 
was lack of solubility of the colour pigments in many
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solvents. It was observed that the pigments were 
insoluble in water and in many organic solvents like 
diethyl ether, pyridine, tetrahydrofuran, methanol 
and ethanol. Partial solubility of the pigments in 
other solvents was in the following decreasing order: 
glacial acetic acid, chloroform, benzene, petroleum 
ether and acetone. Solvent system consisting of 
acetone-hydrochloric acid-methanol (100:4:0.1), used 
by Koizumi and Matsura11 for extraction of pigments 
of tuna, however, extracted the pigments but only 
of non-dehydrated pomfret5.

Measurement of discolouration: Discolouration of
pomfret samples having varying degree of browning 
reactions was assessed visually as well as by absorption 
spectroscopy. Fig. 2 shows the comparison of the 
two methods. Based on the readings of per cent 
transmittance (T) of the extracted pigment at 350, 400 
and 420 m/r, three arbitrary formulae viz., A, B and C 
were computed. Discolouration indices of pomfret
did not increase proportionately with respect to visual f . (  400T -  350T „ \grading when formula A, ^ ---------------x 100 J
and B, ( - 4g0̂ 00T50~ x 10°) WCre USed' However’ 
formula C, loo) gave good correla-

Fig. 2. Comparison of discolouration of 
pomfret assessed visually and by arbitrary 

formulae. Three formulae were :
A, r400T-350T j00 IL 420T J ;
B, r420T-350Txloo | andL 400T J
c, I" 420T-4U0T x 100 “i where

JL 350T
T represents per cent transmittance at the wavelength shown by its prefix. Formula C and visual grading shows good correlation.

tion. Thus, this formula was used for assessment of 
discolouration of pomfret.

Effects of lipids and alcohol solubles: Table 1 shows 
the influence of total lipids and alcohol solubles on the 
discolouration of pomfret. Alcohol soluble com
pounds of fish contributed predominantly to for
mation of discolouration. Browning potential of 
these compounds was nearly 4 times more than 
that due to total lipids. However, in presence of 
externally added glucose or ribose, alcohol soluble 
compounds were about 2 times as effective as total 
lipids in causing discolouration of the fish. Dis
colouration indices of the samples containing 0.2 per 
cent ribose or 1 per cent glucose were almost identical 
when the samples were devoid of alcohol solubles or 
total lipids.

Physico-chemical treatments: Dip treatment of pom
fret fillets in water decreased the discolouration index 
from 43 to 27 (Table 2). Discolouration index of the 
fillets decreased appreciably when the fillets were 
cooked in water or brine, this was perhaps, due to 
leaching of precursors responsible for browning 
reactions. Discolouration of the fillets remained 
unaffected by FeS04 and Na2S. However, treatment 
of the fillets with ethylene diamine tetraacetic acid 
(EDTA), butylated hydroxytoluene (BHT), citric 
acid, potassium metabisulphite and sodium bisul
phite retarded browning reactions while sorbic acid 
and CuS04 augmented discolouration. Hydroxy- 
lamine treatment inhibited the browning reactions.

Table 2. influence of physico-chemical factors on THE DISCOLOURATION OF POMFRET*
Treatments Discolouration index

P h y s ica l
- 1. Control 432. Dipping in water (30 min) 273. Cooking in water (100°C, 5 min) 134. Cooking in 20 per cent brine (100°C, 5 min) 14

C h em ica l1. Sorbic acid (0.5 per cent, 60 min, pH 6.8) 752. Copper (0.1 per cent, CuS01; 15 min). 1503. Fe (0.1 per cent, FeS04, 30 min) 354. EDTA (0.5, 1 & 2 per cent respectively, 60 min) 145. Ascorbic acid (0.5 per cent, 15 min) 166. BHT (0.1 per cent, 60 min) 157. Citric acid (0.5 per cent, 30 min) 158. Pottassium metabisulphite (0.5 per cent) containing citric acid (0.2 per cent, 30 min) 139. Sodium bisulphite (0.5 per cent, 30 min) 1510. Sodium sulphide (0.5 per cent, 30 min) 3511. Hydroxylamine (0.5 per cent, 30 min) 6
♦ Discolouration of pomfret samples after the treatments was simulated by heating at 60°C for hr.
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Fig. 3 shows the relationship between the residual 

amount of hydroxylamine and the browning reactions. 
Storage time had pronounced effect on the degree of 
browning of control as well as treated samples. Re
sidual hydroxylamine content of the treated sample 
decreased sharply with increase in storage period. 
Depletion of hydroxylamine from the treated sample 
correlated with increased discolouration.

Storage temperature and packaging environment: 
Discolouration of pomfret was significantly affected 
by storage temperature (Fig. 4). Discolouration 
index of the samples increased gradually with storage 
period at ambient temperature (20-34°C). However, 
occurrence of browning reactions could be inhibited 
when the samples were stored at sub-room tem
perature (8°C).

Commercially available flexible packages were used 
for studying the effects of environment on the dis-

C-----O NO TREATMENTA-----A HYDROXYLAMINE TREATED*------ - HYDROXYLAMINE CONTENT

Fig. 3 Interrelationship between hydroxylamine content and discolouration index of shelf stabilized pomfret during storage. The fillets were dipped in 0.5% hydroxylamine for J an hour, prior to shelf stabilization by dehydroirradiation process.

S T O R A G E  P E R I O D ,  D A Y S

colouration. Browning reaction of fish could be 
completely eliminated only under vacuum packaging 
(Fig. 5).

Discussion
Chemical treatments: Non-enzymic browning re

actions are influenced by a variety of factors15’16. The 
relationship between precursors and the pigment 
formed can be elucidated using specific chemical 
compounds. Inhibition of browning reactions of 
pomfret by hydroxylamine was possibly due to 
blocking of free aldehyde and carbonyl groups (Fig, 
3 and Table 2). Nagaswa17 and Toyomizu et al18 
have also reported the suppression of browning of 
fishery products by hydroxylamine. Though ribose 
was very effective precursor for browning of pomfret, 
ribose (free or bound) contents of fish did not show 
any relationship with the degree of discolouration, 
Ribose content of the muscle tissue was about 2 times 
that of skin but the tissue was less susceptible to 
discolouration than the skin. This reveals that 
besides usual amino-sugar type of Maillard reactions, 
other types of chemical reactions also contribute 
significantly to the discolouration. Kumta and 
Kamat19 have demonstrated the participation of 
oxidized products of triglycerides and phospholipids 
in the browning reactions of pomfret.

O--O POLYETHYLENE. t---- A CAN□----0 PAPER/POLYTHYLENE«-. _  PAPER/ POLYETHYLENE/ALUMINUM /POLYETHYLENE 
A----A POLYETHYLENE/ CELLOPHANE

Fig. 4. Influence of storage temperature on the discolouration of shelf stabilized semi-dried pomfret.
Fig. 5. Effect of packaging environment on the discolouration of shelf stabilized semi-dried pomfret.

3
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Augmentation of the discolouration by copper 

sulphate can possibly be attributed to Cu++ions which 
are known to catalyze the browning reactions in 
fishery products20’21. This suggests the need for 
using Cu++ free sodium chloride in the dehydro
irradiation of pomfret. Further, since sorbic acid 
induced discolouration in pomfret, another antifungal 
chemical viz., propyl parahydroxy benzoate was used 
for shelf stabilization of semi-dried pomfret7.

E f f e c t  o f  p a c k a g in g :  While vacuum packaging of 
semi-dried pomfret resulted in inhibition of the 
discolouration and the presence of inert gas such as 
nitrogen inside the package did not control the brown
ing reactions but as to the contrary caused increased 
discolouration during storage (Fig. 5). This was 
perhaps, due to poor gas barrier properties of poly- 
ethylene-cellophane laminated pouches under humid 
conditions resulting in the diffusion of atmospheric 
oxygen inside the pouch.

D is c o lo u r a t io n  i n d e x :  Since the pigment of dis
coloured pomfret can be extracted in 10 per cent 
sodium hydroxide and this did not show any specific 
absorption maximum, therefore it is possible that 
this extracting procedure and method of assessment 
of discolouration may also be applicable to other fish 
varieties, especially where the pigment cannot be 
completely extracted in organic solvents or released 
by trypsin hydrolysis.

It may be noted that alkali extraction procedure 
solubilizes various types of pigments produced by 
different mechanisms. Hence, this method may not 
be applicable where mechanisms of discolouration and 
their pathways are being investigated. Nevertheless, 
the major advantage offered by this method is its 
usefulness in rapid screening of effects of the process 
variables which bring about discolouration in the 
fishery products. This approach has enabled 
successful development of dehydro-irradiation process 
for white pomfret7.
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RESEARCH NOTES

A NOTE O N THE FACTORS AFFECTING THE 
YIELD A N D  QUALITY OF CHHANA

T h e  b o i l in g  o f  h o m o g e n iz e d  m i lk  w i th  4.9 p e r  c e n t  
f a t  p ro v id e s  h ig h e s t  y ie ld  a n d  p e r c e n ta g e  r e c o v e r y  
o f  to ta l  s o lid s , f a t  a n d  p r o t e in  w ith o u t  a f f e c t in g  t h e  
q u a l i ty  o f  Chhana i n d ic a t in g  i t s  s u p e r io r i ty  o v e r  
o th e r  t r e a t m e n t  c o m b in a t io n s .  T h is  s e t  o f  c o n d i 
t io n  th e r e f o r e ,  a p p e a r s  to  b e  th e  b e s t  a n d  s u i ta b le  
f o r  p r e p a r a t io n  o f  Chhana f r o m K a n k r e j  c o w ’s  m ilk .

Chhana is an important base milk product for many 
of the Indian sweets. However, attempts to improve 
the quality and yield of this product are very limited1. 
Therefore, it was felt worth investigating the effects 
of homogenization, temperature and levels of fat on 
the yield, composition and quality of Chhana.

Chhana was prepared from 500 ml batches of milk 
of Kankrej cows following the procedure of De and 
Ray1 with certain modifications. The different treat
ments given to milk were (i) homogenization at 0 
and 100 kg/sq. cm {it) heat treatment at boiling 
and 82°C and (iii) fat content at 2.0, 3.6 and 4.9 per 
cent. These different treatments were given to milk 
in 12 possible combinations and 4 trials were conducted 
for each set of conditions. The estimations of total 
solids, proteins, lactose and ash in the samples of milk 
and whey were carried out by the methods recom
mended by AOAC2.

The fat estimation was carried out following standard 
Gerber method. To assess the quality of product 7 
member panel of judges was set and evaluation was 
done for colour, flavour and body and texture. The 
data were subjected to statistical analysis by analysis 
of variance and Bertlet’s test of homogenity of error 
variance as given by Cochran and Cox3.

The results of present study revealed that Chhana 
prepared from nonhomogenized milk having 4.9 per 
cent fat and heat treated to 82°C contained highest 
total solids (46.06 per cent) and fat (26.55 per cent) 
whereas the product prepared from homogenized milk 
with 2.0 per cent fat and heat-treated to boiling con
tained lowest total solids (38.71 per cent) and fat 
(12.92 per cent). Highest protein content (21.86 per 
cent) was observed in chhana prepared from non
homogenized milk with 2.0 per cent fat which was 
heat-treated to boiling whereas lowest protein (13.36 
per cent) was present in chhana prepared from homo
genized milk with 4.9 per cent fat subjected to 82°C

heat-treatment. The increased protein content in 
chhana with high temperature treatments of milk is 
expected because high fat and high temperature 
treatments of milk increase the formation of fat- 
protein complexes4’5. Highest lactose (3.93 per cent) 
was observed in chhana prepared after boiling the 
homogenized milk with 3.6 per cent fat and lowest 
(2.61 per cent) in the product prepared from non
homogenized milk with 4.9 per cent fat heat treated to 
82°C. Patton and Flipse6 and Nielsen et aT'., re
ported higher lactose content in protein fraction of 
heated milk than in proteins prepared from raw milk. 
Chhana from homogenized milk of 2 per cent fat heat 
treated to 82°C contained highest ash (2.14 per cent) 
as against the product prepared from nonhomo
genized milk with 3.6 per cent fat boiled to 82°C 
which contained only 1.22 per cent ash.

Statistical analysis of data revealed significant 
variations in total solids, fat and lactose in all treat
ments and interactions. Significant effects of homog
enization and percentage fat of milk on the percentage 
protein was observed. Ash content differed signi
ficantly due to different treatments and their inter
actions except homogenization X temperature and 
homogenization X temperature X  fat interactions.

Highest yield (20.36 per cent) of chhana and re
covery of total solids (61.44 per cent), fat (99.02 per 
cent) and proteins (93.64per cent) were recorded in the 
product prepared from homogenized milk of 4.9 per 
cent fat and heat-treated to boiling. Statistically all 
treatments and their interactions showed significant 
variations on yield of chhana and percentage recovery 
of ash. The high yield of chhana and the percentage 
recovery of various constituents under these set of 
conditions may be explained on the basis of the 
observations made by Fox et al4. and Loewenstein5 
who reported that higher fat in milk and higher 
heating temperatures increase fat-protein complexes 
and hence the yield of the product. The quality of 
chhana, prepared under all the treatment combinations 
did not exhibit significant differences when judged by 
the panel of judges for the physical characteristics 
of chhana like colour, flavour, body and texture.

D ep a rtm e n t o f  A nim al N u trit io n , G . E. J agtap
In s t i tu te  o f  A g ricu ltu re , A n an d  P. C. S hukla
10 November 1972
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CHANGES IN AM LA  ON FERMENTATION 
IN BRINE

8 p e r  c e n t  s a l t  p r e s e r v a t io n  g a v e  a n  a c c e p t a b le  p ro d u c t .

Amla, (Emblica officinalis) is found throughout 
India, in two varieties viz. smaller and bigger having 
J - l” and l- l /i"  diameters respectively. The average 
nutrient composition of amla pulp has been studied1. 
The fruit is rich in vitamin C, is sour and astringent 
and occasionally eaten raw. In combination with iron 
it is used as a remedy for anaemia, jaundice and dys
pepsia1. Preservation of amla is usually in the form of a 
preserve by curing it in brine and pricking before 
making it into a preserve. Curing results in complete 
loss of the vitamin C while the non-cured fruit can 
retain it to a small extent after storage at room tem
perature for two years2. In the present work, re
tention of different constituents after fermentation of 
amla in brine was studied.

The immature, raw fruits of small variety (J" 
diameter) were washed sufficiently under running 
water and weighed. These were placed in clean, 
dry screw capped glass jars. Brine of appropriate 
strength viz. 8 and 10 per cent was sterilised at 15 lb 
for 15 min, cooled and poured into the jars upto the 
neck and the jars were closed. After every 2-3 days 
the brine samples were removed. The exact salt 
concentration was adjusted by adding calculated 
amount of pure salt. After the fermentation period 
was over, pasteurisation of the jars at 65-70°C 
for 1 hr was carried out and the amlas were stored 
as such in the same jars. With the brine samples 
removed at intervals conventional methods were used 
for the determination of pH, salt3 and total acidity. 
Fermented amlas were also tested for moisture, ash, 
total acidity, volatile and non-volatile acids4, reducing 
sugars5 and ascorbic acid6 contents.

As shown in Table 1, at both the salt concentrations 
tried, acidity increased from 0.77 to 1.44 and 0.63 to 
1.39 respectively within 20 days of fermentation. 
Reducing sugars suffered a loss of almost 96 per cent

Table 1. changes in acidity, salt concentration and phDURING FERMENTATION* OF AMLA IN BRINE
Fermenta- Fermentation in Fermentation in 10 pertion period 8 per cent brine cent brinein days

Acidity Salt pH Acidity Salt pH
% % % 0//o % %

2 0.77 5.7 3.8 0.63 7.1 3.8
5 0.92 6.4 3.5 0.85 8.3 3.4
8 1.08 7.1 3.2 1.06 8.4 3.2

11 1.19 7.5 2.8 1.17 9.2 2.9
15 1.35 7.8 2.6 1.32 9.5 2.7
20 1.44 7.8 2.5 1.39 9.6 2.6
*Temperature of fermentation, 30-32°C.

Table 2. effect of fermentation* on nutrients of amla
Constituents Initial Fermented Fermented0//o in 8% salt in 10% salt
Moisture 86.9 88.0 88.4
Ash 0.68 0.57 0.54
Reducing sugars 7.40 0.32 0.30
Total acidity as lactic acid 0.34 1.44 1.39
Volatile acids as acetic acid Non-volatile acids as

0.029 0.182 0.165
lactic acid 0.29 1.167 1.143
Ascorbic acid 0.26 0.084 0.072

•Temperature of fermentation, 30-32°C; duration of fer
mentation, 20 days.

and ascorbic acid 68 and 72 per cent in 8 and 
10 per cent salt respectively as shown in 
Table 2. Volatile and non-volatile acids developed 
in both cases almost to comparable extents but more 
so in the 8 per cent sample. Evaluation for accept
ability of the products suggested that the 8 per cent 
product had an acceptable fermented flavour associated 
with mild original flavour but the 10 per cent product 
had a slight off flavour. In both the products fruits 
were soft, increased in volume and a few had burst 
open. Taste was a balanced salty sour, while 
colour had changed to reddish brown in both the 
cases. There was no visible growth and turbidity in 
both the products. On the whole the 8 per cent 
product was better than the 10 per cent product and 
it was accepted very well after washing it in water to 
remove some of the salt.

Bombay UniversityDepartment of Chemical Technology P. N. K o l iMatunga, Bombay 19. P. R. K u l k a r n i7 D ecem ber 1972
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ANTI-TESTICULAR EFFECT OF METANIL 
YELLOW IN GUINEA PIG

D a ily  in g e s t io n  o f  3 p e r  c e n t  M e ta n i l  y e l lo w  ( a  
c o m m o n ly  u s e d  n o n - p e r m i t t e d  fo o d  c o lo u r )  fo r  90 
d a y s  p r o d u c e s  d e g e n e r a t iv e  c h a n g e s  in  t h e  g a m e -  
to g e n ic  e l e m e n t s  o f  g u in e a  p ig  te s t is .  H o w e v e r ,  
lo w  d o s e s  (0.1 a n d  0.5 p e r  c e n t )  w e r e  s a f e  t i l l  t h e  
e n d  o f  3 m o n th s .

M e ta n il ye llow  (m o no azo ; C .I . A cid  yellow  36 
(13065), is th e  so d iu m  o r ca lc ium  sa lt o f [m  (p -a n ili-  
no ph eny l) azo] b en zen e  su lfo n ic  acid .

A lth o u g h  th e  lo n g -te rm  a d m in is tra tio n  o f dyes such  
as yellow  AB an d  O B , a t d iffe ren t levels in  th e  d ie t, 
has b een  re p o r te d  to  cause va ry ing  deg rees o f de
genera tive  changes in  ra t tes tis  b y  A llm ark  et a l 2 and  
H an sen  et al.3, li ttle  a tte n tio n  h as  b een  p a id  to  s tu d y  
th e  de le te rio u s effects o f m e tan il yellow  o n  gen ita l 
o rgans. T h e  p re se n t s tu d y  w as, th e re fo re , u n d e r 
tak en  to  in vestiga te  th e  effect o f m e tan il yellow  in  
gu in ea  p ig  testis.

I .T .R .C . C olony b re d  a d u lt m ale gu in ea  pigs, 
average w eigh t, 300 g, w ere u sed  in  th is  in v esti
g a tio n . A n im als w ere  fed  ro u tin e  lab o ra to ry  d ie t 
(H in d . L ev er L td ., In d ia ) an d  w a te r ad libitum and  
w ere  m a in ta in ed  u n d e r  u n ifo rm  h u sb a n d ry  con d itio ns 
th ro u g h o u t th e  ex p erim en ta l perio d .

T h e  anim als w ere  d iv id ed  in to  fo u r  g ro u p s  o f te n  
each. T h e  con tro l g ro u p  w as m a in ta in e d  on  ro u tin e  
lab o ra to ry  d ie t. T h e  o th e r  th re e  g ro u p s w ere  fed  
m e tan il yellow  K  (su p e rio r  q u a lity , fro m  M /s  D ad ajee  
D hak jee , B om bay, In d ia ) m ix ed  in  th e  d ie t a t 0.1, 
0.5 an d  3 p e r cen t levels respec tive ly , da ily  fo r 90 days. 
O n  an  average th e  an im als  con sum ed  50 g o f th e  
d ie t w h ich  w as m a in ta in ed  even  a f te r  th e  a d d itio n  o f 
m e tan il yellow .

C o n tro l and  ex p e rim en ta l an im als w ere  sacrificed 
24 h o u rs  a f te r  th e  last feed . T h e  tes tis  w ere  carefu lly  
d issec ted  o u t an d  fixed in  fresh ly  p re p a re d  10 p e r  cen t 
n e u tra l fo rm alin . S e ria l paraffin  sec tions o f  6^ 
th ick n ess  w ere  s ta in ed  w ith  h aem ato x y lin  a n d  eosin.

T h e  h isto log ical p ic tu re  o f th e  te s tis  o f th e  con tro l, 
0.1 a n d  0.5 p e r  c en t m e tan il yellow  fed  gu in ea  p igs 
show ed  ty p ic a l a d u lt fea tu re s  w ith  successive stages 
o f tra n sfo rm a tio n  o f th e  sem in ife ro u s e p ith e liu m  in to  
sperm atozo a . T h e  in te rs tit iu m  co n ta in ed  L ey d ig  cells 
an d  fib ro b las t- lik e  e lem en ts. T h e  v ascu larity  w as 
n o rm a l (F ig . 1).

I t  has been  tox ico log ically  classified u n d e r  th e  
category  C I I  by  th e  jo in t F A O /W H O  E x p e rt 
C o m m ittee  on  F o o d  A d d itiv es  m ean ing  th e reb y , 
co lou rs fo r w h ich  th e  available da ta  are in 
adeq uate  for eva lua tion  an d  fo r w h ich  v irtu a lly  
no  in fo rm ation  on  to x ic ity  is available. A ccord ing  
to  U .S . F o o d  an d  D ru g  A d m in is tra tio n , th is  colour 
has b een  k ep t u n d e r  th e  su b h e a d  E x t. D  and  C yellow  
N os. 1 and  2  i.e. ‘co lou r add itives  p rov isio nally  and  
p resen tly  su b jec t to  ce rtifica tion  by  th e  F D A  and  
p rov isionally  te s te d  fo r use  in  ex tern a lly  app lied  
d rug s and  cosm etics’.

T h e  p rev en tio n  o f F o o d  A d u lte ra tio n  C o m m ittee  
in  In d ia  has n o t in c lu d ed  m e tan il yellow  in  th e  lis t 
o f p e rm itte d  colours. F low ever, a su rvey  co n d u c ted  
by u s  has revealed  th a t th is  is one o f th e  m ost 
com m only  u se d  co lou rs in  v ario us foodstuffs1. F ig . 1. Testis of a guinea pig. Note typical adult features showing vigorous spermatogenesis. HE X 160.
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Fig. 3. Testis of a guinea pig treated orally with 3 per cent metanil yellow for 3 months. Note mono-, bi- and tetra-nucleate giant cells. HE x 700.
th e  dye has a d e le te rio u s effect on ly  on  th e  gam ete  
p ro d u c in g  system  an d  th e  h o rm o n e  p ro d u c in g  cells 
rem a in ed  u n a lte re d . F u r th e r  s tu d ie s  are  in  p rog ress .

T h e  a u th o rs  are  g ra te fu l to  D r  S. H . Z a id i, D ire c to r  
o f  th e  C en tre  fo r h is  keen  in te re s t in  th e  w ork . T h a n k s  
are  d u e  to  th e  P u b lic  A n aly st, U .P ., fo r h is  v a lu ab le  
h e lp  in  th e  su rvey  stu d ies . T ec h n ic a l assistance  o f 
M essrs  M u lk ra j, V . G . M isra  an d  G . B. T e w a r i is 
h ig h ly  ap p rec ia ted .

Industrial Toxicology Centre, S . K .  K h a n n aLucknow G. B. S i n g h
12 S ep tem b er  1972
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T h e  te s tis  o f 3 p e r  cen t m etan il yellow  fed  gu inea  
p ig s  show ed degenerative  changes. T h e  sem in iferous 
tu b u le s  w ere  red u ced  in  d iam e te r an d  sperm atogenesis  
w as no tab ly  affected ; th e re  w ere  h a rd ly  any  sp e rm a 
tozoa  in  th e  lu m en  o f  th e  tu b u le s . I n  30 to  50 p e r  cen t 
o f th e  tu b u le s , sperm atog enesis  w as a rre s te d  a t th e  
p r im a ry  sperm ato cy te  o r sperm atog on ia l stage an d  
th e re  w as ex tensive  d esq u am atio n  an d  s lo ug h in g  off 
o f  th e  sem in ife rou s e p ith e lia l e lem en ts. M o n o n u 
cleate  to  te tra n u c le a te  g ian t cells w ere  com m on  and  
th e  tu b u le s  w ere  devo id  o f lu m en  (F ig . 2  a n d  3). T h e  
L ey d ig  cells w ere n o rm al an d  fu n c tio n a l b u t  th e  b loo d  
vessels w ere  engorged . S ero us exu date  w as p re se n t 
in  th e  in te rs tit iu m  in  localized  areas.

T h e  resu lts  o f th e  p re se n t p re lim in a ry  s tu d y  show  
th a t  daily  in gestion  o f a h ig h  dose (3 p e r  cen t) o f  a 
com m on ly  u sed  food co lou r m etan il yellow , fo r 90 
days p rod uces degenerative  changes in  th e  gu inea  pig 
testis  w hereas low  doses (0.1 and  0.5 p e r  cen t) w ere 
safe t i ll  th e  en d  of th is  s tu d y . I t  is in te re s tin g  th a t

Fig. 2. Testis of a guinea pig treated orally with 3 per cent metanil yellow for 3 months. Note total necrosis of the seminiferous tubules and also sloughing off of seminiferous epithelial elements and giant cell formation. HE x 160.
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Phosphates in Food Processing: A n  In te rn a tio n a l 
S ym po siu m  on  P h o sp h a te s  in  F o o d  P ro cessing  he ld  
a t th e  U n iv e rs ity  o f G u e lp h , O n ta rio , C anada. 
Edited b y  J . M. D eman, et al. T h e  A V I P u b lish in g  
C om pany , In c . W es tp o rt, C o n n ec ticu t, U .S .A ., 
1971, p p . 242. P rice  $ 21.

In  rec e n t years, th e  u se  o f p h o sp h a te s  an d  p o ly 
p h o sp h a te s  in  food  p rocessing  in d u s try  is on  th e  
in crease  as a re su lt o f  th e  p ro fo u n d  effect o n  th e  
fu n c tio n a l p ro p e rtie s  o f food  p ro d u c ts . I n  sp ite  o f 
th e  large a m o u n t o f p u b lish e d  in fo rm a tio n  availab le  on  
th e  ch em istry  o f con d en sed  p h o sp h a te s  an d  th e ir  
effect on  th e  food  p ro p e rtie s , a com p reh ensiv e  review  
o f th e  ap p lica tio n s o f p h o sp h a tes , th e ir  in te rac tio n s  
an d  effects has been  lacking. As such  th is  p u b lica tio n  
h ig h lig h tin g  th e  p roceed in gs o f a sym p osiu m  organ ised  
on  th e  ro le  o f p h o sp h a te s  in  food  p ro cessin g  w ill 
p rov e  very  u se fu l, m ore  so because  o f th e  p a rtic ip a tio n  
o f th e  e x p e rts  in  th e  field . T h e  p roceed in gs have 
b e e n  su itab ly  d iv ided  in to  fo u r sections.

S ec tion  I  op en s w ith  a c h a p te r  devo ted  to  
charac te rise  th e  p h o sp h a te s  an d  p o ly p h o sp h a tes  from  
th e  v iew  p o in t o f  chem ica l s tru c tu re  an d  th e ir  ph y sico 
chem ical p ro p e rtie s  su ch  as te x tu re , consistency , 
u n ifo rm ity  an d  ap p earan ce , etc. T h e  m ain  food 
ap p lica tio n s su ch  as b ac te rio c id a l ac tion , chem ical 
leavening , cereal, d a iry  an d  an im al p ro d u c ts , etc. 
have also b een  desc rib ed . I n  th e  second  c h ap te r , a 
d e ta iled  acco un t o f th e  n o m en c la tu re  an d  m an u fac tu re  
o f o r th o -m e ta -  a n d  p o ly p h o sp h a tes  p re sen tly  used  
in  food  in d u s try  an d  few  o th e r  p o ten tia l ones have 
b een  covered . I n  C h a p te r  3, are  d esc rib ed  d iffe ren t 
aspects  o f analysis  o f n a tu ra l as w ell as ad d ed  p h o s
p h a te s  in  focds. D iffe ren t ch ro m ato g rap h ic  m eth o d s 
have b een  d e ta iled  qu alita tiv e ly  an d  qu an tita tive ly .

In te ra c tio n s  b e tw een  p h o sp h a te s  an d  in d iv id u a l 
food  co m p o n e n ts  fo rm  sec tio n  I I  o f th e  p roceed in gs. 
C h a p te r  4 d iscusses in  de ta il th e  in te rac tio n s  o f m ilk  
p ro te in s  w ith  p h o sp h a tes . A s p h o sp h a te  a d d itio n  
increases, th e  w a te r  h o ld in g  capac ity  o f  raw  as w ell 
as cooked m eats increases. T h e y  are  ex tensively  
u sed  in  p ro d u c tio n  o f  sausages, in  c u rin g  o f h am  
an d  fo r  im p ro v in g  th e  re h y d ra tio n  p ro p e rtie s  o f 
fro zen  m eat. A s such , c h a p te r  5 is dev o ted  to  th e  
in te ra c tio n s  b e tw een  p h o sp h a te s  an d  m ea t p ro te in s  
w ith  specia l re fe rence  to  (i) gen era l in fluence o f  ions 
o n  m ea t h y d ra tio n , an d  (it) in te rac tio n s  b e tw een

p h o sp h a te s  an d  m uscle  p ro te in s  in  sa lted  as w ell as 
u n sa lte d  m eat. In te ra c tio n s  be tw een  p h o sp h a te s  and  
p la n t p ro te in s  have b een  d iscussed  in  ch a p te r  6 u n d e r  
th e  fo llow ing heads:

(i) chem ical in te ra c tio n  be tw een  p h o sp h o ru s  and  
p e p tid e s  ;

(it) p ro te in , ca lc ium  an d  p h y tic  acid  in te rac tio n s  ;
(Hi) s tab ility  o f p h o sp h a te  e s te r  b o n d  in  p h o sp h a te  

p ro te in s  ;
(iv) co m p ara tive  ra tio s  o f N /P  in  an im al an d  p la n t 

p h o sp h a te  p ro te in s  ;
(w) p h ysica l effects o f p h o sp h o ru s  an d  calcium  on 

p la n t p ro te in s  ;
(vi) In o s ito l p h o sp h a tid e — p e p tid e  com plexes.

In te ra c tio n s  be tw een  p h o sp h a te s  an d  ge llin g  and  
th ick en in g  agen ts  have b een  d iscussed  in  d e ta il in 
c h a p te r  7. I n  recen t years p h o sp h a te s  along  w ith  
ge llin g  an d  th ick en in g  agen ts have b een  in  u se  to  
im p a rt ce rta in  desirab le  ch arac te ris tic s  to  v a rio u s food 
p rep a ra tio n s  su ch  as ice-cream s, f ru i t  a n d  vegetab le  
in d u s try , g e la tin -b ased  ch iffon desse rts , egg cu s ta rd  
p ro d u c ts , m ilk  p u d d in g s , etc.

S ec tion  I I I  is d ev o ted  to  th e  m o s t im p o rta n t aspect 
i.e . th e  u se  o f  p h o sp h a te s  in  food  p ro d u c ts . In  
c h a p te r  8 are d esc rib ed  th e  m od ifica tions o r th e  im 
p ro v e m e n ts  w h ich  a re  ach ieved  b y  u se  o f  s ta rch  
p h o sp h a te s  a n d  n o t th e  un m o d ified  sta rches. I n 
creased  p aste  v iscosity  an d  c la rity , red u ced  ten den cy  
to  je lly ing , in creased  su itab ility  to  freez in g  an d  th a w 
ing , in c reased  resis tan ce  o f s ta rch  p as te  to w ards 
b reak d o w n  u n d e r  stresses o f  shear, h e a t a n d  ac id ity  
fre q u e n tly  en co u n te red  in  food  p rocessing  are  som e 
o f  th e  m od ifica tions o r im p ro v em en ts  in  physical 
p ro p e rtie s  d iscussed . T h e  advan tages h ig h lig h ted  
w ith  th e  use  o f  s ta rch  p h o sp h a te s  in  food  p ro d u c ts  a re  
cho ice o f  consistency , b e tte r  te x tu re  o r  m o u th -fee l and  
avo idance o f  sep ara tio n  o f  in g re d ie n ts  an d  co n v en ien t 
ca rrie rs  o f  flavours. H is to ry , p re p a ra tio n  a n d  p ro 
p e r tie s  o f  in te rac tio n  p ro d u c ts  o f  s ta rc h  w ith  p h o sp h a te , 
d i-s ta rc h  an d  m any  s ta rch  p h o sp h a te  e s te rs  as w ell as 
th e ir  co m b in a tio n  are  also d iscussed . T h e  com m ercia l 
m e th o d s o f  p re p a ra tio n  an d  th e ir  uses in  foods have 
b een  stressed .

A s th e  la rgest s ing le  u se  for p h o sp h a te s  is in  th e  
m an u fac tu re  o f p a s te u rise d  p rocess  cheese, a ll th e

7 7
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related aspects have been rightly covered in detail in 
chapter 9. The matter is covered under the following 
heads:

(z) types of phosphate (ortho- and condensed), 
emulsifying salts used in processed cheese ; 

(it) the theory of emulsification: interactions of 
phosphate with calcium, protein and fat, 
the pH effects, the microscopic and histo- 
chemical evaluation of phosphates and 
emulsification ;

(Hi) methods of evaluating phosphates in process 
cheese: isolation and characterisation, phy
sical measurements, melting, hardness, 
rheological properties, chemical measure
ments such as pH, water content, etc. ;

(iv) effects of phosphates on physicochemical pro
perties of process cheese;

(w) effects of phosphate types on quality attri
butes of process cheese like type and age 
of natural cheese, time and temperature of 
processing ;

(vi) hydrolytic and biochemical stability of phos
phates in process cheese ;

(vii) phosphate defects like salt textures, darkening
of wrappers in process cheese ; and

(viii) comparison of phosphates with other process
cheese emulsifiers.

The general concepts applicable to the use of 
polyphosphates—mainly sodium tri-polyphosphates in 
high-protein red meat, poultry and seafood processing 
are presented in chapter 10. In chapter 11, are 
covered the use of phosphates in fruit and vegetable 
industry as acidifier, preservative, alkalizer, gelling 
agent, séquestrant, buffer dispersent, precipitant, 
adsorber, vegetable tenderiser, etc.

As baking industry is perhaps the largest consumer of 
phosphates and leavening is the most important single 
application, various phosphates used in the leavening 
process, their properties and their applications as well 
as other functional use of phosphates in baked goods 
along with their nutritional aspects are discussed in 
chapter 12 on the use of phosphate in cereal and 
baking industry. It has been emphasised that the 
wide variety of phosphate complex provide broad 
range of reaction rates and reaction temperatures 
with baking soda. Such a range of properties has been 
instrumental in the development of new products 
and processes for conventional and convenience 
baked goods.

Section IV on ‘Public health aspects of use of phos
phates in foods’ highlights occurrence, absorption,

metabolism and excretion of phosphates, phosphates 
as food additives, their quality, health hazards and 
frauds, technological justification and as dietary 
factors.

On the whole, the proceedings encompassed in this 
single publication of AVI is a boon to a food scientist 
and technologist working in the fields of dairying, meat, 
poultry and seafood products, processing of plant 
proteins, fruit and vegetable industry as well as 
cereal and baking industry. As such it is needless 
to emphasise its prominent place on the book-shelf 
of a food scientist or technologist.

S. R. Shurpalekar

Technology of Wine Making: by N. A. Amerine,
H. W. Berg and W. V. Cruess, AVI Publishing
Company, Inc. West Port, Connecticut, U.S.A.
3rd Edn. 1972, pp. 802. Price $ 28.
This is the third edition of the book under the 

present title but earlier to that the book was published 
under the name ‘The Principles and Practices of Wine 
Making’ with the sole authorship of Dr W. V. Cruess. 
In each edition steady improvement has been made in 
the book by incorporating ever increasing information 
in the scientific literature on the advances made in 
the fields of chemistry, microbiology and technology 
of wine making. In this latest edition the authors 
have made further modifications by eleminating some 
superfluous material and adding new ones to keep the 
book up to date. In the present edition major 
alterations have been made in two chapters viz. (1) 
molds and yeasts of grapes and wines and (2) legal 
restrictions on wine making. New classification of 
yeasts proposed by Lodder has been included along- 
with recent changes in the State and Federal regulations 
in U.S.A. on the legality of wine making.

The book has been split up into 20 chapters as in the 
earlier editions. The authors have obviously felt no 
necessity to rearrange these titles as yet. The first 
three chapters deal with the wine regions of the world 
giving the history of wine making and the types of 
wines manufactured in each country; the composition 
of grapes and the physico-chemical changes occurring 
during the ripening in the important varieties of 
grapes and the types of American wines alongwith 
their composition. Chapter 4 deals with the occur
rence, morphology and some other general properties 
of yeasts and molds which are considered vital in wine 
production. The chemistry of fermentation and 
certain other chemical aspects of yeast activity are 
presented in chapter 5 in addition to points of legal, 
biochemical and sensory importance pertinent to the
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Composition of wines. Chapter 6 gives the details of 
equipment used in winery operations, principles of 
their working and the over-all functioning of the 
winery. Individual chapters have been devoted to the 
production of different types of wines viz. red table 
wines, white table wines, sherry port and dessert 
wines, sparkling wines, vermouth and flavoured 
wines. Other fruit wines from apple, cherry, plum, 
pomegranate, pineapple, pear, oranges, grapefruit 
and various details about them are included in chapter 
14. Diseases of wines both of non-bacterial and 
bacterial types have been elucidated in two separate 
chapters. Definitions of different types of brandies 
manufactured in U.S.A. and various details connected 
with them form the subject matter of chapter 17. 
Greater emphasis on details has been given on the 
types of products made in U.S.A. because the book 
has been mainly written to cater to the needs of that 
country. Analytical procedures for the evaluation of 
wines in the laboratory have been given in chapter 19 
and the book ends with details on legal restrictions 
in wine making as prevalent in the United States.

Various other publications are available in the 
market on the individual types of wines and also on 
wines of different countries but in the present book 
the entire subject of wine making has been dealt with 
in a comprehensive way. The authors with their 
long experience in the field have presented various 
details in a simple and lucid style. The book is very 
well illustrated at various places which leaves a 
lasting impact of the subject on the minds of the 
readers. The book can be used as a text book for 
students undergoing training in fermentation techno
logy. Besides it will also form a useful addition on the 
library shelves of different wineries as well as personal 
collections of others interested in the art of wine 
making.

A large number of references given in the biblio
graphy at the end of each chapter are quite useful 
and the reader can consult the original papers if 
needed. Both the printing and the get up of the 
book are good.

J. C. Anand

Poultry Breeding and Genetics: Seminar papers, 1972,
pp. 123.
A compilation of papers presented by specialists 

during the Seminar on ‘Poultry Genetics and Breeding’ 
held at Centre of Excellence for Advanced Studies in 
Poultry Production, Indian Veterinary Research In
stitute, Izatnagar, U.P. during 19th-22nd of June 1972. 
The papers ranged from breeding for broiler or egg

production, influence of poly morphism and heterosis 
on breeding, selection based on egg production, feed 
efficiency, egg mass, social dominance, resistance to 
diseases, genetic effects of spermatazoa to a paper on 
the ‘Aseel’ breed of game bird of A.P. region. The 
papers discuss and correlate the results of the controlled 
experiments conducted by the authors and the data 
published in scientific literature.

The collection of papers would be very helpful 
to scientific workers involved in Poultry breeding 
and genetics. The Seminar was organised by the 
Division of Poultry Research, Indian Veterinary 
Research Institute in collaboration with UNDP.

B. R. Baliga

Commercial Chicken Production Manual: By Mack O.
North, The AVI Publishing Co., Inc., Westport,
Connecticut, U.S.A., 1972, pp. 645, Price $ 31.00.
In the Manual the author has tried to bring together 

the information available on various aspects of poultry 
rearing keeping in view the decision one has to take 
under different situations of managerial stress in 
relation to productivity. Throughout the book he 
has emphasized the practical aspects of the problem 
and has taken great pains to shape the book as a service 
manual and reference guide for poultry growers. 
While doing so he has made an attempt to elaborate, 
how one should proceed in handling various situations 
connected with drop in egg production, low feed 
conversion, decline in hatchability, production of poor 
quality chicks, sudden change in weather and other 
stress problems seen in a commercial poultry flock.

The book contains in total 45 chapters including 
one dealing with tables and publications. The 
chapter titles are—(1) modern breeds of chicken 
(2) structure of the chicken (3) formation of the egg 
(4) development of the chick embryo (5) chick hatcheries 
(6) hatchery equipment (7) maintaining hatching egg 
quality (8) factors affecting hatchability (9) operating 
the hatchery (10) hatchery management (11) poultry 
housing (12) poultry house equipment (13) brooding 
management (14) growing management (15) laying 
management (16) breeding management (17) cage 
management (18) lighting management (19) force 
molting (20) broilers and roasters (21) poultry genetics 
(22) genetic management (23) production standards 
(24) record management (25) digestion and meta
bolism (26) major feed ingredients (27) vitamins and 
trace ingredients (28) feed fundamentals (29) nutritive 
requirements for growth (30) nutritive requirements for 
egg production (31) nutritive requirements for hatching 
egg production (32) analysis of feed stuffs (33) poultry
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rations (34) feeding growing birds (35) feeding laying 
hens (36) feeding breeding birds (37) feeding broilers 
and roasters (38) bacteria, viruses, protozoa and fungi 
(39) developing immunity (40) drugs and antibiotics 
used in disease control (41) poultry diseases (42) 
parasites, insects, mites and rodents (43) disease 
prevention management (44) waste management and 
(45) Tables and publications.

The book contains many practical hints on various 
phases of management and is of great value for all 
those who are engaged in the practical field of poultry 
production.

P. C. Panda

Principles of Enzymology for the Food Sciences: By 
John R. Whitaker, Marcel D ekker, Inc., New 
York, 1972, pp. 636. Price $ 26.50.
The book consists of 25 chapters plus an 

index. The first 14 chapters, (426 pages) deal with 
basic enzymology and the other 11 with enzymes on 
practical or potential importance in food science. 
The basic enzymological aspects such as kinetics, the 
active sites, and various factors which affect enzyme 
activity have been covered in an easily understandable 
conceptual manner but with the necessary elementary 
mathematics. The effects of various factors such as 
the inhibitors, pH and temperature, which affect the 
rate of reaction, have been lucidly dealt with in detail. 
A chapter on limited proteolysis of physiologically

inactive proteins (zymogens, proinsulin, etc.) H 
quite interesting and so also the chapter on the functions 
of co-enzymes. Enzymes of practical value in food 
sciences have been discussed in more detail in chapters 
15 to 25 (190 pages) with reference to their basic 
enzymological properties. The two most important 
groups are hydrolases and oxido-reductases. The 
enzymology of many of the important and well- 
known enzymes from these two groups have been 
dealt with in depth including the mechanism of 
action in some cases.

The book is a valuable aid to anyone (biochemist 
or food scientist) who wants to understand the basic 
principles of enzymology since these have been lucidly 
explained. In the latter part dealing with enzymes 
of interest in food sciences, it is our opinion that in 
addition to the useful basic information already 
present, some information on immobilised or in- 
solubilised enzymes including their potentialities in 
industry and on the actual uses of the various enzymes 
of practical or potential value could have been 
included.

A very welcome feature is the inclusion of review- 
questions at the end of each chapter, which certainly 
help one in checking one’s understanding of the text 
material. The get-up is excellent and so also the 
figures, illustrations, etc. It is hoped that the book 
will be warmly received and widely read.

M. R. Raghavendra Rao

r 1Placem ent W anted

Dr D. B. Chawan of 19-5-9/2, Bahadurpura, 
Hyderabad 500002 has returned from U.S.A. after 
taking a doctorate in Food Science and Nutrition.
He has specialized in Microbiology, Biochemistry, 
Immunology, Virology and Food Technology. He 
has also solved some quality control problems for 
private industry. Seeks suitable placement in Food 

1 industry.

I !
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Sem inar on Processing, Preservation and M arket-
ing of Poultry and Poultry Products
A six-day seminar on processing, preservation and 

marketing of poultry and poultry products was organised 
by the Centre of Excellence for Advanced Studies on 
Poultry Production at Indian Veterinary Research 
Institute (IVRI) Izatnagar between 28th Dec. 72 to 
2nd Jan. 1973. Scientists from all over the country, 
representatives of Central Government, National and 
Agricultural Institutes and marketing organisations 
attended the symposium. Altogether 25 papers on 
various aspects of processing, preservation and market
ing of poultry were presented.
Workshop on Plantation Crops

The second annual Workshop on All India Co
ordinated Plantation Crops Improvement Projects was 
held from 4th to 7th December, 1972 at the Tagore 
Centenary Theatre, Trivandrum. Over 150 delegates 
from all over the country attended the workshop.
National Symposium on Plantation Crops

The National Symposium on Plantation Crops 
organised by the Indian Society for Plantation Crops, 
Kasaragod, was held from 8th to 10th December, 1972 
at Trivandrum. The Symposium was inaugurated 
by Sri C. Achutha Menon, the Hon’ble Chief Minister 
of Kerala. The Symposium was attended by 215 
delegates and by over 150 invitees and observers. 
There were in all eight Sessions. While papers 
dealing with specific subjects were presented in six 
sessions, panel sessions were devoted for discussion on 
topics of general interest to Plantation Crops. Dis
cussions on multiple cropping, hybrid vigour, concept 
of plant type, operational research, technological 
problems and economic research needs, with particular 
reference to plantation crops, were held.

A special lecture on ‘Modern Trends in Agricultural 
Technology’ was delivered by Dr M. S. Swaminathan.
Ram an Spectra

Sadtler Research Laboratories, Inc., of Philadelphia, 
announces the publication of a new continuing 
collection of Raman Standard Reference Spectra. 
The initial publication consists of three volumes and 
contains Standard Raman and Infrared Grating

Spectra of 1,200 compounds. The first 2,000 com
pounds in the collection will be systematically grouped 
into approximately fifty chemical classes. Many 
simple compounds are included in each chemical 
class to illustrate typical characteristics. Additional 
spectra will be published at the rate of 2,000 compounds 
per year and will be available on an annual sub
scription basis. The collection is comprehensively 
indexed to facilitate rapid retrival of spectral data.

1973 Subscriptions to Sadtler Standard Spectra
Collections
Sadtler Research Laboratories, Inc., Philadelphia,

U.S.A. announces publication of the 1973 subscriptions 
to Sadtler Standard Spectra collections. These sub
scriptions will supplement spectra previously pub
lished in the Sadtler Standard Infrared Prism, In
frared Grating, Nuclear Magnetic Resonance and 
Ultraviolet spectra collections.

The 1973 subscriptions include 2,000 IR Prism,
4,000 IR Grating, 2,666 NMR and 2,000 UV spectra. 
These spectra include many simple aliphatic, aromatic, 
alicyclic and heterocyclic compounds which have been 
selected from chemical catalogs such as Eastman, 
MCB, Aldrich, Fluka, Merck and other chemical 
manufacturing companies.

Each spectrum indicates the chemical name, mole
cular formula, structural formula, physical and optical 
constants (when available), source of sample, literature 
reference (when available), instrumentation and 
method of sample preparation. The Sadtler Total 
Spectra Index provides the most comprehensive 
indexing system available for published reference 
spectra.

The Diebold Group International, Inc.
The Diebold Group Inc., the management con

sulting firm, has joined The Diebold Group Inter
national, Inc. to extend its management practice to 
Asia, Africa, Australia, The Middle East and Latin 
America. The pattern of operation of The Diebold 
Group, Inc., founded in 1954, is to take as partners 
business and financial institutions deeply rooted in the 
communities to be served. Initially the four inter
national financial institutions it has as its partners in 
the Diebold Group International are:
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—Manufacturers Hanover Trust Company
—The Industrial Bank of Japan, Limited
•—Crown Agents
—Australia and New Zealand Banking Group 

Limited

Earlier precedents were set by Diebold in forming 
its partnership with Rothschild Freres in France 
(1964) and Banco Español de Crédito and Banco 
Vizcaya in Spain (1968).

The Diebold Group International, Inc. provides a 
full range of management consulting services in 
Diebold’s traditional areas of business consulting such 
as marketing and organization, as well as new areas 
such as the applications of technology including 
agricultural management. In addition, the company 
conducts public administration consulting projects 
involving work directly for foreign governments and 
agencies, with emphasis on systems and procedures, 
organization, budget and finance matters, and economic 
planning. John Gratwick, former Managing Director, 
Urwick, Orr & Partners, Ltd., has been named 
Managing Director of the new company. He will 
make his offices at the new headquarters of the company 
in London.

First International Congress on M ercury
‘The Instituto Technólogico Metalúrgico’ ‘Emilio 

Jimeno’ of the University of Barcelona, announces a— 
‘First International Congress on Mercury’ for Septem
ber 2-7, 1973. Sessions as well as Symposia anc Panel 
discussions will be held on history, geology and mining, 
extractive metallurgy, physical metallurgy and metal
lography, uses (pharmacy, metallurgical and agri
culture), toxicity and miscellaneous. Sessions are 
planned to stress world resources, future of mercury 
and its wise use.

International Institute of Refrigeration
A meeting on Refrigerated Sea Transport and 

Refrigerating Machinery will be held from March 
5 to 7, 1974, in Tokyo, under the auspices of Japanese 
Association of Refrigeration, Tokyo 160.

The topics to be handled are as follows: Refrigera
tion and Freezing of Fish on Board Ships, (1) chilling, 
(2) refrigeration, (3) freezing, (4) holding, (5) cal
culation and design of equipment, (6) regulation and 
automation, (7) operation of equipment, (8) insulation.
Indian Standards Institution
Following standards have been published : 
IS:6559-1972 Code of Practice for Ante

mortem and Post-mortem
Inspection of Poultry Rs 6.00

IS: 1035-1972 Methods of Sampling and
Test for Bleaching Earths Rs 6.00 

Doc:AFDC15(1204) 1 Livestock Feeds Free on
Doc:AFDC15(1182) j (draft) request
IS:6591-1972 Rail Milk Tankers Rs 5.00
IS :6387-1971 Vegetable Protein Infant

Food with Milk Rs 7.00
IS:2420-1971 Mackerel (Rastrelliger sp)

Canned in Oil Rs 3.00
IS :2421 -1971 Sardines (Sardinella sp)

Canned in Oil Rs 3.00
IS:6544-1972 Wing Band for Poultry Rs 3.00
IS:6545-1972 Leg Band for Poultry Rs 3.00
IS :561-1972 BHC (HCH) Dusting Pow

ders Rs 8.50
IS:632-1972 BHC (HCH) Emulsifiable

Concentrates Rs 9.50
Doc:AFDC 31 Ice-Cream Cones Free on

(1207) request
IS: 1960-1961 Wheatmeal Bread Free on

Doc:AFDC 31 request
(1208)
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Shri A. N. Sankaran, till recently Scientist in 
C.F.T.R.I., Mysore, retired from active service on 
29th March 1973. While wishing him a peaceful 
retired life, the Association hopes that Shri Sankaran 
will continue to take active interest in the activities of 
the Association.

Shri M. R. Chandrasekhara, one of the life members 
of AFST, has taken up an assignment with Food 
Ministry to organise the Miltone Project. While in 
CFTRI, he had taken keen interest in the activities 
of the Association and in fact he was the Editor of this 
Journal for two successive terms. The Association 
is gratified to hear that Shri Chandrasekhara will be 
assisting the Journal in future also as one of the 
associate editors.

Prof. J. V. Bhat, one of our past presidents, was 
selected as Professor Emeritus by Indian Council of 
Agricultural Research, New Delhi, after his retirement 
from Indian Institute of Science, Bangalore.

Prof. A. Sreenivasan, one of the senior members 
of the Association, was awarded the ‘Rail Ahmed 
Kidwai Award’ recently for his contribution in the 
field of post-harvest technology.

Proceedings of the G eneral Body M eeting of the 
Association of Food Scientists and Technologists 
(India) held at Calcutta on 4th M arch 1973

In the unavoidable absence of Dr Rege, President of 
AFST, Shri C. P. Natarajan, Vice-President of 
AFST (headquarters) occupied the chair and con
ducted the business of the meeting. The Chairman 
welcomed the members present for the AFST meeting 
and read Dr Rege’s welcome address.

The Secretary, Dr M. A. Krishnaswamy then 
presented his report for 1972. He also presented the 
balance sheet for the year and budget proposals for 
1973, on behalf of the Treasurer who was unable to 
attend the meeting.

The Gardners Award for the best research paper 
published in the Journal of Food Science and Tech
nology during 1971 was presented to the research 
paper on ‘Studies on packaging and storage of atta 
(wheat flour) under tropical conditions’ by Arya S. S., 
Mohan M. S. and Nath H. of DFRL, Mysore. Dr
H. Nath, received the award on behalf of the 
authors.

Mr K. Sen, Vice-Chancellor,Kalyani University inaugurating the Seminar on Frozen Food Industry, held on 3rd and 4th March, 1973 in Calcutta

Participants in the Seminar
Dr H. Nath, the President for 1973 was then in

ducted into the chair by the Chairman, Shri C. P. 
Natarajan. The Chairman said that Dr Nath—who 
is the Director of DFRL is a familiar figure to all the 
food scientists and technologists both within and 
outside the country and thus did not require any 
introduction. It was indeed a privilege and a pleasure,
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N orthern Branch
Vice-President:

Dr A. G. Naik Kurade
Councillor:

Dr Hari Bhagwan

W estern Branch
No nomination received
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Annual General Body Meeting of AFST From L to R—Mr. B. S. Narayana, President AFST (Eastern Regional Branch), Dr H. Nath, Mr C. P. Natarajan
the Chairman said, to induct such an eminent per
son as President of AFST. Dr Nath then took 
over the chairmanship and presented his address.
[7 Dr M. A. Krishnaswamy, Hon. Exe. Secretary, 
announced the results of election for different offices. 
The Secretary pointed out that as per the resolution 
of General Body Meeting of 1971, postal ballot 
system of elections was introduced for the first time. 
The meeting approved the following election results:
H eadquarters (Mysore)
President Elect:

Dr T. N. Ramachandra Rao 
Vice-President:

Dr V. Sreenivasamurthy 
Hon. Executive Secretary:

Dr A. G. Mathew 
Hon. Joint Secretary:

Dr V. H. Potty 
Hon. Treasurer:

Sri M. V. Sastry 
Councillor:

Sri P. S. Balakrishnan
Eastern Branch
Vice-President:

Mr K. C. D6 
Councillor:

Mr P. K. Bose

Dr M. A. Krishnaswamy then proposed a vote of 
thanks to the office-bearers of the Eastern Branch for 
their hospitality in hosting the General Body Meeting. 
He pointed out that this was the second time that 
General Body Meeting was held outside headquarters 
and AFST was proud of its branches hosting such 
meetings as well as seminars like the one that preceded 
the General Body Meeting.

Extract from Annual Report of AFST presented 
by the Hon. Executive Secretary for the year 
1972, at the General Body M eeting held at 
Calcutta on 4th M arch, 1973

1. M em bership of A.F.S.T.
The total strength of membership of the Association 

during the period under review was 738 out of which 
31 were Life Members and 19 Corporate Members as 
against a total of 677 members during the previous 
year. The memberships of regional branches parti
cularly Western and Northern have increased signi
ficantly.

2. Subscribers to Journal of Food Science and 
Technology

Subscribers to the Journal were 354 out of which 152 
were Indian and 202 foreign as against a total of 360 
during 1971. Revenue from advertisements in the 
Journal has slightly improved over the previous year. 
However, there is great need as well as scope for 
securing a larger number of advertisements from the 
industries in order to promote useful liaison between 
industries and science and to sustain and upgrade 
the Journal. It is necessary that the headquarters as 
well as the regional branches should make vigorous 
efforts to strengthen the financial position of the 
Association by securing more and more advertise
ments for the Journal.
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3. Activities of the Association during the vear

1972
During 1972, a Symposium on ‘Alcoholic Beverage 

Industries in India: Present Status and Future Pro
spects’ was held at CFTRI, Mysore on 2nd and 3rd, 
November 1972. This Symposium was sponsored 
jointly by AFST and CFTRI, Mysore. Over 
150 delegates representing research laboratories, 
universities, industries and administrative wings of 
different governments involved in implementation of 
policies on alcoholic beverage industries, effectively 
participated in the Symposium. The Symposium 
made a number of recommendations on various 
aspects concerning this industry. It has tried to lay 
down a list of priorities for the development of the 
industry on sound technological footing. The set 
of recommendations made have been forwarded to all 
the delegates of the Symposium and to the various 
administrative agencies involved in implementation 
of policies affecting the alcoholic beverage industry. 
The Association is publishing the entire proceedings 
of this symposium and it is hoped to release it for 
circulation among members of AFST and delegates at 
an early date. Also, it was unanimously recommended 
to form an Association of ‘Fermented Beverage 
Industries’ to look after development of this industry 
in the country.

Over 10 technical lectures were organised under 
the auspices of the AFST (Headquarters) at CFTRI, 
Mysore during the period, the subjects covered

related to food toxicology, marketing of food products, 
quality control in food industry, measuring quality 
and maturity of fruits and vegetables and allied 
topics.

Eastern Zone of AFST, held its General Body 
Meeting on 1st July 1972 when Dr S. Varadarajan, 
Research Director of Hindustan Lever Ltd., Bombay, 
spoke on the role of food technology in nutrition. 
Dr S. M. Sarkar, Director of Bose Institute was the 
chief guest. The Eastern branch arranged for a 
seminar on ‘Frozen Food Industry in India’ on 3rd 
and 4th of March 1973, and hosted the Annual General 
Body Meeting of AFST.

Central Zone arranged a seminar on Poultry Genetics 
and Breeding at Izatnagar on 19th June 1972 with 
Dr P. Bhattacharya, Member of the National Com
mission on Agriculture, in the chair.

Western Zone organised a technical seminar on 
Beverages on 15th and 16th April 1972, at the Institute 
of Catering Technology and Applied Nutrition, 
Bombay. The AFST General Body Meeting for 
1971 was hosted during the period by the Western 
Branch.

Northern Zone under the auspices of Northern 
Zone Sri Chitra Mitra of Indian Market Research 
Bureau, Calcutta, delivered a lecture on Consumer 
Acceptability of Soybean Products in Indian Prepara
tions.
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JUST OUT! JUST O UT!
DIRECTORY OF INDIAN PROCESSED FOOD

AND
ALLIED INDUSTRIES

Published by
THE CENTRAL FOOD TECHNOLOGICAL RESEARCH INSTITUTE

MYSORE
A long awaited Reference Book containing consolidated and classified 

information on more than 10,000 food processing and allied industries in 
India is just out.

This lists industries in the fields of ^Beverages ^Biscuits and other Bakery 
Products *Cereal Products *Confectionery *Dairy Products *Fruit and Vegetable Products #Fish and other Seafoods *Meat and Poultry Products #Nuts ^Processed Protein Foods #Food Additives ^Packaging Materials 
*Spices, Condiments and Masala Powders *Sugar *Vanaspati *Food 
Machinery and Equipment and ^Insecticides and Pesticides.

This book also includes useful information on various agencies connected 
with the development of Indian Processed Food and Allied Industries, viz.,

* Research Organizations
* Government Departments
* Training Institutions
* Export Promotion Agencies
* Trade Associations

To increase the utility and usefulness of the Directory, chapters on 
Indian Food Laws and Standards and a list of journals on food science and 
technology have also been appended.

The pu b lica tion  is useful f o r  In d u str ia lis ts , T raders, E n trepreneurs, 
G overn m en t D epartm en ts, A g r icu ltu ra l U n iversities, L ib ra ries  a n d  others con
nected  w ith  the fo o d  an d  a llied  industries.

Price : Inland— Rs. 50 (Exclusive of postage)
Foreign— $ 15 (Surface Mail) ]. > Inclusive of postage$ 30 (Air Mail) ) * 6

P lease w r ite  f o r  y o u r  copy to :
The Director

Central Food Technological Research Institute 
Mysore-13, India



M a g j c  M o m e n t s

f  'w  Q o iu Q 'to U O A k f lV i f -
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J u s t  a  l i t t l e  M a g i c  in  a  b u c k e t  o< w a t e r .  A n d .  w o n d e r f u l  

t h in g s  h a p p e n  t o  y o u r  w a s h i n g .  E a c h  g r a in  o f  M a g i c  

is  p o w e r - p a c k e d  t o  d i s s o l v e  i n s t a n t l y  in  w a t e r .  A  

r ic h  a c t i v e  l a t h e r  w o r k s  a t  s u p e r - s p e e d .  R i n s i n g  is  s o  

m u c h  f a s t e r  t o o .  A n d ,  y o u r  w a s h i n g  e n d s  u p  U l t r a  W h i t e . . .  

U l t r a  B r ig h t .  W h a t  m o r e  c o u l d  a  h o u s e w i f e  w i s h  f o r  I

A single wash...your clothes are bright
A single wash...they're Magic White!

A TATA PRODUCT



They call me muscle-man.
says 6 -month-old 

Amrith whose size and 
weight make people 

feel he’s months older. 
The big build-up 

is by Amulspray.

A m u l s p r a y  an ideal substitute for mothers milk
« f f d t M l



rE 3 S C 3 E E

(FA/? t h e  b e s t  c o m p l i m e n t s  o f

H I L L  T I L L E R  &  C o .
M A N G A L O R E

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
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LIQUOR AND OTHER FOOD INDUSTRIES 
WITH THEIR

S c ie n t i f i c a l l y  p r o d u c e d

LIQ U ID  A N D  SP R A Y  D R IE D  P O W D E R
FL A V O U R S

O th e r  P r o d u c ts  w e  m a n u fa c tu r e  a r e :
FOOD PRESERVATIVES 
CLOUDIFYING AGENTS 
ANTIOXIDANTS 
CONCENTRATED CITRUS OILS 
AROMATIC CHEMICALS, ETC.
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INSTRUCTIONS TO CONTRIBUTORS
1. Manuscripts of papers should be typewritten in double space on one side of the paper only. 

They should be submitted in triplicate. The manuscripts should be complete and in final form, since no 
alterations or additions are allowed at the proof stage. The paper submitted should not have been 
published or communicated elsewhere.

2. Short communications in the nature of letters to the editor should clearly indicate the scope 
of the investigation and the salient features of the results.

3. Names of chemical compounds and not their formulae should be used in the text. 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. 
Nil results should be indicated and distinguished clearly from absence of data.

6. Illustrations : Line drawings should be made with Indian ink on white drawing paper 
preferably art paper. The lettering should be in pencil. For satisfactory reproduction, graphs and 
line drawings should be at least twice the printed size. Photographs must be on glossy paper and 
contrasty ; two copies should be sent.

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

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

1953, Ph.D. thesis, Bombay University.
( /)  Unpublished work: Rao, G., unpublished, Central Food Technological Research Institute

Mysore, India.
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A V  A I L  A B L E
UTILIZATION OF GROUNDNUT AND OTHER 

OILSEEDS FOR EDIBLE PURPOSES
Proceedings of the W orkshop held at C .F . T . R . I . ,  M ysore 

on 25 th -26 th  October 19 7 1

J o i n t l y  S p o n s o r e d  b y  
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Association of Food Scientists and Technologists (Ind ia)

C o n ta in s  a r t ic le s  o n :

AGRO-ECONOMIC ASPECTS 
PROCESSING ASPECTS

UTILIZATION OF PROTEIN FOR PROCESSED FOODS 
QUALITY ASPECTS 

MARKETING ASPECTS

P u b lis h e d  b y

A ssociation o f  Food Scientists and Technologists (India)

Copies can be had on request, from  H o n. Exe. Secretary, A .F .S .T . ,  Central Food 

Technological Research Institute, M yso re -5 70 0 13, In d ia , on payment of Rs. 5 per copy 

towards packing and postage by ordinary m ail. (Include additional Re. 1 bank 
com m ission for Cheque. D raft, Postal O rder and M oney order are also accepted).
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Essence-tially compatible flavours fromBush Boake Allen !
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of mecicine with the flavour of 
delicious ripe Raspberry... or 
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Bush Eoake Allen... The people 
who rrake medicines easy to 
go down!
Merged into a new
world of flavour are W. J. Bush
and A Boake Roberts-in India.

Adding new dimensions 
to existing sophisticated 
techniques, imaginative research 
and exotic creations.
For complete development of your 
product using flavours, food 
colours, essential oils and 
oleoresins........

Bush Boake Allen (India) Ltd. 
Madras-16. tx
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