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RESEARCH PAPERS

Evaluation of the .Stabil'%ty
Canning 0

Mutton Sa

of Sausagseaggsngulsion by the

Ranjana G. Selvarajahl, N. M adaiah and B. R. Baliga
Central Food Technological Research Institute, Mysore

Manuscript Received: 15 June 1973

Mutton sausages containing 40, 45

50and 55 per cent oflean, added mutton fat, vegetables and green curry

stuffwere prepared and their stability to canning was evaluated. The processing condition used was satis-
factory and obtained commercial sterility. The integrity of each sausage was maintained well at 55 per
cent lean. Fat separation to varying extents was observed and was leastat 45 per cent lean. Similarly, the
water absorption was highest at 45 per cent lean. Taking all the observations into consideration, sausages
containing 50 per cent lean mutton are the most suitable for canning.

Stability of an emulsion is usually described in
terms of time required for an apparently stable emuls-
jon to break down into the two immiscible phases
from the homogenou_s state of the continuous and
discontinuous phase in the emulsion.  The stahiliz-
ation of the emulsion of two Immiscible phases
requires the presence_of an emulsifier in the contin-
uous phasg. " In the field of meat technology, emulsi-
fication of two immiscible phases of wafer and fat
IS achieyed bg_the meat proteins, particularly the
salt soluble fibrillar fractionl’ 2which™1s used i the
preparation of sausages and meat loaves of the fine
ground type like frankfurters and bologna. The
empirical classification of sausage meats. into three
classes with good, medium and poor hinding quality,
can now be stibstantiated on the basis of the Pro ortion
of characteristic groups of meat proteins like sarco-
%23%94 fibrillar and stroma in the different sausage
. In western_ countries, comminuted meat products
like sausage is a by-product industry hased on the
trims and” meat from such primal cuts like chuck,
plates and flanks. In countries where an elaborate
cutting System is not In vogue, sausages are pre-
pared out of whole meat. It was showr in previous
studjess that when mutton obtained by deboning a
whole carcass was used, the proportion of meat”in
the sausage formulation could be reduced without
sacnﬁcmg the firmness of the sausaqe. Preparation
of mutton sausages mco?oratmg vegatables and dried
bread, was also reported in an”earfier publication®.

+ Dissertation submitted by the senior author, in partial
Technology of the University of Mysore.

f Present Address: Experimental
Colombo-1, Sri Lanka.

The stability of mutton sausage emulsion after
the prepared Sausages were cannéd, processed and
stored under diffefent conditions. was investigated
and the results are presented in this communication.

Materials and Methods

The whole dressed carcass of sheep was obtained
from the local market, deboned and lean and fat
separated. The lean mutton and fat were composited
separatel1y by grinding through a plate with "1/8 in,
holes.  The other mgredmnts used in the formuylat-
lon were salt, chemicals (NaNO3 NaN0O2and sodium
trlpole/phosphate), spices (cumin, cinnamon, pepper
and cloves), pre-cooked vegetables (carrot ‘and" to-
matoes), green curry st Sgreen ginger, qreen
chillies, cOriander leaves, garlic and” onion)™ and
binder. The _compositions 0f the mutton sausage
are given in Table L It was necessary to precook
the Vegetables to destroy the bacteria carried by them.
Water“was added to Batch | whereas partial femoval
of the water segarated durmg pre-cooking of ve?e-
%anbdleslvwas necessary In the Case of Batches I, TII
. The sausage emulsion was prepared in the follow-
ing order using Stefan’s maching, in which cutting
knives rotate _honzontall% while @ manual, vertically
rotatable mmng attachment feeds_the material on
the sides to thé cutting blades. The lean mutton,
salt and chemicals were chopPed first for two minutes
followed by the addition of fat and the chop?mg
was continued for two more minutes to emulsify

fulfilment for the award of Master of Science Degree in Food

fficer, Ceylon Institute of Scientific and Industrial Research, 363, Bauddhaloka Nawatha,
45
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Table 1. composition of the mutton sausage formulations

Ingredient% Batch | ~ Batch [l Batch [11 Batch IV
Lean mutton 40.0 45.0 50.0 55.0
Mutton fat' 133 15.0 16.7 183
Added water2 635  -0.35 -1.05  -13.65
Salt 1.50 1.50 1.50 1.50
Binder 3.00 3.00 3.00 3.00
Chemicals3 0.46 0.52 0.58 0.63
Spice mixture 0.35 0.35 0.35 0.35
Vegetables 175 175 175 175
Green curry stuff 175 175 175 175

1 Mutton fat added was 1/3 of the lean meat.

2\Water separated during pre-cooking was removed as necessary

3The amount of sodium tripolyphosphate added was 1 per
cent of the lean meat.

the fat. The precooked vegetables, curry stuff,
spices and hinder were mixed With the mantal mix-
mg attachment and_chop;r)]ed for one minute. The
total mix was 11 kg in each batch, All the ingredi-
ents were precopled to 4°C to minimise the rise of
temperature during, chopping.  The rise in tempera-
ture’ during chonmg Wwas Trom 4 to 18°C. "Rise
in temperature beyond 18-20 C is detrimental to
the stability of thie emulsion?.

The emulsion was stuffed into natural_sausage
casings (18-20 mm) using a hand stuffer and linked Sy
twisting. manually “into 2| in. long individualsausages,
The strmg of sdusages looped on an aluminium Tod
was placed in a hot “air oven at 120°C for 45 min to
cook the sausages to a central temperature of 71°C.
The temPerature during cooking was measured b
a thermistor probe locatéd at the Centre of the sausage.
The cooked sausages were cooled in a draught™o
air.  The individual pieces were seP_arated and stored
at 0-1°C packed in polythene bags till canning.

Ten sausages were filled into each can (301X
309 MPJ laquer, 30 cans per batch) manually. The
interspaces were filled with hot (Simmering) brine
15 per cent), contamm_% spices to the same extent
s.the sausage formulation leaving a head space of
| in. The cang were exhausted i an autoclave with
flowing steam for 15 min and double seamed im-
mediafely. The sealed cans were processed for
5 min“a 10 lo/sq inch steam pressure.  After
processing the cans were cooled in running water.

Each batch of 20 cans was divided into three ots
of 10, 5 and 5 and Incubated as follows. The lots
of 10 were held at room temperature 205-27°C?1 while
the other two were held at 35 and 55°C. The lots
Incubated at 35 and 55°C were removed at the end
of 15 days and held at room temperature for further

f Observation

analysis. Cans_ held at room temperature were
opened after 28-30 days. The incubated cans were
opened 13-15 days aftér incubation, Five cans from
each batch held"at room temperature were opened
after one year’s storage.

The following observations were made on the
cans: (1) vacuurn, (1) head space, (|||3_d_ra|ned weights
Iv) separated fat, (v) condition of individual sausages,
Vi) consistency and (vii) pH of brine.  From “the
data maintained on weight of the can (a) e_mptz,_ (b)
filled with_sausages, (¢) after topping Up"with brine
and (d) after_E)rocessmg (gross” weight), the weight
of sausages filled in edch™can and the loss during
exhausting and seaming was calculated. ~ After drain-
ing out_the brine on’standard seive for measuring
the drained weight, the separated fat particles in
the material were picked out and welghe . Particles
of fat and disintegrated sausage maferial that have
passed through theseive contribute to the cloudiness
of the filling medium.  The difference between WEIgh'[
of drained” material and the sausages filled in each
can was attributed to absorption” of water.

Discussion

Material handling data upto, the, stage of copked,
cooled and E_acke sausages is gwen In Table 2.
Total processing loss has™ been DBetween 20-25 per
cent. Among the four levels of lean mutton used
for preparing the different hatches, sausages contain-

ing 50 per Cent lean mutton have shown the least

Table 2. material balance data

Batch | Batch Il Batch 1l Batch IV

Total ingredients kg} 110 11.0 11.0 110
Sausage emulsion (kg) ~ 10.7 105 104 107
Filled sausages (k 95 95 9.6 9.9
Cooked sausages (kg) 8.2 8.5 8.8 8.8
Processing loss (kg) 2.8 2.5 2.2 2.2
oy (%) 255 22.1 20.0 20.0
Cooking loss (kg) 13 1.0 0.8 11
EJ/) 118 9.1 1.3 100
Exper. cooking loss ( g3 0.95 0.89 0.67 0.78
_ r(z;%) 8.6 8.1 6.1 1.1
Handling and evapora-
tion loss (ko) 1.85 161 153 142
_ Som 168 146 139 129
Post-cookmgi handling
and evap. Toss (kg) 0.35 011 013 0.32
. ‘% 32 1.0 12 29
Pre-cooking handtin
and evap. loss (kg) 15 15 14 11
%) 136 136 127 10.0
All losses have been calculated on the basis of total weight

of ingredients.
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Cooking loss, total as well as experimental, APart
from _cookmg loss, the sausages are subject to other
handlm_? and evaporative 10Sses during processing.
The difference between total processing loss and
experimental cooking loss represents total handling
and evaporation loss. The "variation of this haS
been from 168 to 12.9 per cent. The difference
between total cooking loss and experimental cooking
|oss reR_resents_post cooking handling and evaporatio
loss which varies from L1 fo 3.2 per cent. ~Similarly
the pre-cookin handlln? and evaporation loss ranges
from 136 to 10 per cent.

Changes in distribution of sausage and brine_due
0 processmg and sto_rage are given in Table 3. Since
the sausageS were filled into” the cans by number
and the sausages were not graded according fo thick-
ness, the weight filled into” cans, showed_ a”difference
0f 40 t0 55 | ar&y one hatch and a variation of 162 to
20'08 between. dif
briné used to fill up the interspaces and to the desired
head space also showed a similar variation of 125 to
160%. The variation in filled weight was from
310 0'330% Due fo_losses during éxhausting and
Processmg_ ese variations ranged from 302 to 320g
or net weight, 191 to 233y for drained weight an
13 to 115g" for filling brine.

Post processing and storage characteristics of the
canned sausages are given in"Table 4. The purRose
of Incubating processed cans from each batch at
ambient temperature. (25°C) and 35 and 55°C is for
the purpose of finding out whether the_ processing
Wwas adequate to achieve commercial sterility. Neu-
tralisation of the vacuum, bulging and ufpleasant

ferent batches. The amount of

odour after incubation would indicate gaseous spoi-
lage. Decrease cf pH would indicate “thermophilic
spo;la?e. The condition of sausage and brine would
Indicate any spoilage other than Jasequs or thermo-
philic, These changes are judged in comparison
with the cans at ambient temperatlre. In the present
experiment it was observed that incubation did not
give rise to_neutralisation of vacuum. The variation
in vacuum in the_cans incubated and stored at different
temperatures 1S 7 to 13 In. for ambient temperature,
8-15 in. for 35°C and 8 to 13 in. for 55°C. The variation
observed was probably due to the influence of diffe-
rences in head space”and were probably caused b
loss due to evaporation and spilling during exhaust-
Ing and seaming. The difference “in weight of the
cans before exhausting and seaming and"the gross
weight of the can after processm?, incubation™ and
storage was taken to represent the Toss due to evapo-
ragogerarégmspnlmg. his loss ranged from 2.3 to

The pH of the filling medium did not show an
change ‘on incubation &t the different temperatures,
The other observation on the filling medium showed
no, change In the odour, clarity or Consistency, ~The
brine in" all cases tended to e cloud}/ to different
extents_d_ependm? on the extent of fat separation
ang sphttmg andfor d|S|nte_%rat|on of the side_and/or
end of the Sausage.  Splitti %and disintegration was
present in the sdusages of Batch | contairiing 40 per
cent lean mutton.  There was no sPhttm_% in Batch
|V containing 55 per cent lean mutton in the cans
stored at ambient temperature. In the other two
batches the tendency was intermediate. Comparmﬁ
the aifferent Incubation conditions within any batc

TABLE 3. CHANGES IN DISTRIBUTION OF SAUSAGE AND BRINE TO PROCESSING AND STORAGE

Incubation orage at
Batch Rsrl g

Pre-processing

Post-processing Brine

days

1

No. Temp °C Days

S T BT
LN
%

~<

R
A
i

<
(NS &5 6 O]
OO
(a8 o)

yr

Saugs)age %&}ﬂ?ag -

Net wt

I Drained wt )

i
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Table 4. POST-PROCESSING AND STORAGE CHARACTERISTICS OF THE CANNED SAUSAGES

Incubation

Batch Stofade  vaeyum
o e Days a 53 i
I 25 28 105
3% 155 13 9.0
5% 155 13 9.2
25 Ly 104
I 25 28 112
3 15 13 130
5% 15 13 122
%5 Lyr. 122
11 25 28 100
3 155 19 130
5% 15 19 114
%5 Lyr. 9.4
\Y 5 28 121
3 15 155 118
5% 15 155 116
5 Lyr 110
S= Splitting
In all cases the brine odour was fresh with
Table 5.
Incubation Stor Exhausting and
0. T§0P  Days ays " "
I 25 28 7.6 2.5
35 15 13 8.2 2.1
55 15 13 8.0 25
25 Lyr 1.2 2.3
[l 25 28 16.2 4.9
35 15 13 192 5.0
55 15 13 16.2 5.1
7S lyr 156 48
[ 25 28 8.2 4.9
35 15 19 22.2 6.8
55 15 19 8.0 25
2% lyr 168 48
\Y 25 28 10.0 3.0
35 15 15 218 6.7
55 15 15 12,6 3.9
25 Lyr 104 3.2

the tendency for splitting was more in the_cans in-
cubated at “temperature “higher than ambient; the
highest being In cans incubated at 55°C.

he susceptinility to separation of fat from the
sausages during cnmnP was highest in Batch |
containing 40 per cent lean and minimum in Batch
Il contammg 45 Per cent lean. Separation of fat
in the case of'the other two_batches was intermegiate,

From the data on hand it is not possible to arrive at

Head Condition of
space pH
xitom. Eng Side
10.7 S4-D S 6.10
9.6 S+D S 6.10
10.0 S+D S 6.10
10.6 S+D S 6.09
95 S+D S+D 6.05
112 S S+D 6.05
116 S S+D 6.05
9.2 S S 6.03
9.2 S 6.10
122 S 6.10
10.2 S+D S 6.10
9.2 S 6.09
10.6 6.10
12,0 S 6.10
10.2 S 6.14
10.4 6.10

D ="Disintegration
cloudy nature and non-ropy consistency

CHANGES IN SAUSAGES DUE TO PROCESSING AND STORAGE

Drained wt.

net wt. Fat separated Water absorbea
% g % g %
63.1 6.0 3.1 18.1 10.9
66.5 8.0 3.9 17.8 9.9
63.1 9.4 48 6.0 35
63.3 5.8 2.9 14.8 115
63.7 0.2 0.1 30.6 18.3
69.9 0 0 39.6 32.6
66.2 0 0 38.8 22.3
65.8 0.2 0.1 30.0 174
68.1 24 11 15.1 76
75.8 4.4 1.9 39.0 16.2
70.6 7.8 3.6 18.4 9.6
744 24 1.0 28.6 145
62.9 2.0 1.0 8.6 48
65.0 5.8 2.9 3.0 1.6
63.4 8.8 44 3.8 1.9
63.6 2.0 1.0 8.8 48

a valid conclusion on fat separation because the
ratio of added fat to lean was equal in the four hatches.
The _suscept|b|l|t?/ to fat separation was more in
cans incubated at the temperatures higher than ambie-
nt,_the highest being in cans jncubated. at 55°C,

The differences in drained weight in the different
batches and different incubation treafments were
due only to the variation of the weight of the sausages
filled into the cans. The water” absorbed during
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pro_cessmgrand storage also is involved in the drained
weight, This absorption. was highest in Batch 1],
Even though the absorption in Batch 11] was onI%/
1.6_per cet, at the end of 28 days, this increased {0
145" per cent on storape of the caris for Tyr at ambient
temperature.  Incubation of the can at temgeratu_res
higher than ambient has resulted in less absorption
In"Batch | and IV hut h|_?her absorption in Batch
| and [Il. From the avaifable data, if is not Possr
ble to conclude whether there is any relation between
susceptibility to fat separation and”water absorption.

Considering all the™ observations together, Batch
1] containing 50 per cent of lean Was the most
suitable _amon% the, different levels investigated.
The quality of the casm%_used to prepare the salisages
also influences the stability of the resultant sausages.
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Microbiological Quality of Pedha

M. Y. Kamat and G. A Sulebele
Department of Chemical Technology, University of Bombay

Manuscript Received: 3 September 1973

Pedha samples purchased from the local market have been examined for their total microbial profile in terms
of psychrophilic, mesophilic, thermophilic counts, coliforms and for the presence of coagulase-positive
Staphylococci. The mesophilic count was the highest followed by psychrophilic and thermophilic counts. Coli-

forms

surprisin
14 ofth y

qu, could not be detected in any of the samples examined, Sta
e 16 samples ofwhich four were coagulase-positive and 64.3 per cent ofthe s

Ehy!ocopu were detected in
rainsisolated haemolysed

human red blood cells. Other characteristics of the Staphylococcal strains such as horse and rabbit blood
haemolyses, gelatin liquefaction, aerobic and anaerobic mannitol fermentation and chromogenesis have
been studied. The need to establish microbiological quality standards to protect the consumer has been

stressed.

Khoa obtgined bm partial d,ehlydratmn of cow’s
milk or buffalo mifk, "is a major_constituent of a
variety of Indian sweets such as Pedha, Burfi, and
Gulab{amunl _
and attempts to extend its shelf life have' not been
verg successful3 o _

poradic incidences of food poisoning resulting
from the consumption of milk products "have been
regort_ed48 The h|gh Incidence of staphylococcal
mastitis in Indian dairy herds79 coupled with poor
sanitary practices in the collection, handling, process-
ing and storage of milk and milk products in the
country providle ample opportunities for the prolj-
feration of micro-organisms including pathogens in
such products. ~ Recently, Ghosh “and Laxmina-
rayanal) reporfed the presence of enterotoxigenic
Staphylococci in milk and milk products such as
ce-cream, kulfi and cheddar cheese. Systematic
Investigations on the general microbiological Profjle
of Indian dairy products, the levels of potential
patho%ens, and ature of toxins Broduqed if arrl]y are
urgenIB/ needed so that micro |0I0%|cal staridards
could be laid down to protect the consumer.

The present work was started with a view to study
the - microbiological quality of market samples of
pedlias with _particular reference to the occurrence
of enterotoxigenic strains of Staphylococci.

Materials and Methods

Samples of pedhas were collected from different
sweet-meat shops In Bombay. Ten %rams of the
sample was emulsified In 90 ml of 1.25 rr])er cent
sodium citrateI? solution by shaking with glass-

Khoa has a poor. keeping quality2

0

beads on a rotatory shaker for 45 min which was
found to be adequate for getting a homogeneous
mixture.  The emulsified sample was serially"diluted
and plated on modified total plate count agari3
Bromocresol purple (0.004 per cent) was added to
the medium' to distinguish the” acid produc-
mq_colonles from the non-acid producers. The
petri-plates were incubated. at 20, 35 and 55°C for
48 hr to get the psychrophilic, mesophilic and thermo-
philic counts.

Staphylococci were  enumerated bg/ , r\olatm% on
Baird-Parker’s medium24, Plates wer¢ incubated at
37°C for 48 hr and typical black,  shining, convex
colonies, 1-3 mm in diameter, with either a Surround-
ing zone, or no_ zone of clearance or those exhibiting
a.zone of gpacity were counted. A number of aty-
Pmal colonies (black, no eqg yolk clearance) may. be
ound on Baird-Parker's medium. These atypical
colonies could be due to Staphylococcus epicermis,
Lancefield ?roup D, Streptococci (mainly Strepto-
coocus faecalis), Micrococel, Corynebacteriaceae, En-
terobacteriaceae (mainly Citrobacter and Proteus spp.)
and PseudomonadsiSth,  Typical colonies were con-
firmed as Staphylococei by “‘microscopic examination,
gram-staining .dnd differentiated from the Micro-
Cocei on the basis of anaerobic fermentation of glucoseXr

Haemolytic activity of typlcal isolates was studied
on plates contamm% nutrien _ag_ar overlaid with blood
agar (10 per cent Sterile defibrinated blood added to
molten nutrient agar at 55°C). _

The plasma-coa%ulase test was carried out as
described by Evans and Nivenl3 Gelatin lique-
faction and " carbohydrate fermentation tests were
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done according to Cruickshank1d = Anagrobiosis was
mamtamed by’ covering the medium in test tubes
with 1-15 in, Ia er of sterrle paraffrn o|I Chromo-
genesis was ob serve incubating the isolates on
Nutrient agar slants for 4 hrat 37°C and then trans-
ferrrng to"ropm femperature for 24 hrd)

Presence, of coliforms were detected by the MPN
method, using brilliant green lactose_bilé broth and
mcubatron or 48 hr~at 37°C. Tubes showing
acid and gas productron were confirmed on Eosin-
Meth lene” Blue EMB) agar Plates by incubating
for 48 hours2L_ Three typgs of colonies are known
to develop on EMB agar” (a) typical nucleated with
or without metallic Sheen: atyprcal opao
unnucleated, pink: and (c) negative, all others?
Typical colonies of Escherichia coli show dark centres
possessmg a greenish metallic sheen, while typical
colonies Of Aerobacter aeror_ienes show_brown centres
and rarely possess a metallic sheenZ3

Results and Discussion

Table lde'orcts the total microbiological profile
of each sample and also the average “of the 16
samples screened. The average meSophilic count
was the hrrIrhest followed in decreasmﬂ order by the
psychrophi es and thermophiles. The mesophiles
were %eneray in_ larger numbers than the “cold-
toIeran organisms in 9 out of the 16 samoles examined.
Th e remaining samples showed a grea
co] toIeran orgranrsms than true m%sop ilic t
Thermophilicorganisms could not be " detect
3 of the samples although their number was generaIIy
lower in most cases. ~Sample 11 was exceptigndl
I containing a higher number of thermophiles than
either mesophiles™or psychrophiles.

er number of

The mesophilic flora as represented by, deter-
mination of _total count during routine microbio-
Iogrcal examination. of food products serves as an
Index of the uaIrt)B of the final ﬁroductzt The
mesoph rrc lora not ernT% very muc heat-resistant
are Usually . destroyed owm the rigorous heat
Erocessmlg jven to raw milk urrnq manufacture of
hoa, Freshly prepared khoa should thus be fairly
low in mesophilic count. High mesophilic count i

pedhas, could pe attributed to”carry over. from other

mgredrents like sugar msanrtarg/
practices during manufacture,  pogr
due to post-processing contammatron

The thermoduric and thermophilic bacteria in-
cluding the so}ore -formers are generally found to be
growing on the. surfaces of ineffectively washed or
improperly sanitized farm utensils and equipment
especially“when held at warm temperatures2L ~Since
many of these form S ores which can withstand the
temperatures employed in khoa processing, these
may survive in the foroduct A Hhigh thermophilic
count Indicates Ineffective plant sanrtatron and/or
aerial contamination of product.

The psychrophilic or cold-tolerant bacteria are
mainly a problem in the refrigerated storage of such
darr products. — Psychrophilic bacteria "belonging

e genera Pseudomonas, Achromobacter, Flavo-
bacterrum and, Alcaligenes have the undesrrable eﬁect
of causing slime formatron in dai &/ pro ucts held
at low temperaturesZl They als cause fruity
Putrrd rancid flavours and odours. _ Since most ot
hese are killed during the processing of milk to
obtain khoa, therr presénce in pechas could ongmate
from water supplies used in"rinsing utensils™ and

equipment and
quality khoa or

Table 1. micro organisms (per g) of pedha samples

Sample No. Mesophilic Thermophilic
- Pl UL
Z Q0 x10s 3hset
. Abx

*

. . gr( * 00x10s
. 20x10» 40x10s
. 24x10s 80X 10s
. 00x10* 20Xx10s
10. 0 x10s Q0x10s
. QUX LIXTU»
LAXT0» OUX1US

L0x10* L0X10s

ToX(0* %t :

. 10x10* .00x10s
Av. 8.33x10» 9.28x10s

Psychrophiles Acid producers Staphylococci

moo-om

: I

BIANS Likals

))(( »S ' ))((é)»S

' *

I § :; jeflbsxent
I ))(( » g)

310 daf48s

4.85x10» 1.93x10»

;\1 ) indicates that samples were not examined for acid producing organisms.

0 coliforms were detected in any of the samples.
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equment, ressdues on |mProperIy cleaned equip-
ment and slolashmgs from the floor, etc2l A high
count of cold-tolerant organisms could indicate that
either the khoa used in“the manufacture of pedhas
or the pedhas themselves were held at temperatures
permitting the growth of such organisms.

The average. mesoPhiIic count of the samples was
considerably “higher than the limits specified by the
Indian Standards Institution for condensed milk
(500/g). and dry milk powderd (50,000/(3}. Acid
groducmg micro-organisms were accounted for in
6 per Cent of samples.

Curiously, coliforms were not detected in any of
the samples examined. In view of the general lack
of sanitation in most sweet-meat shogs one would
have reason to expect a high incidence of coliforms
in pedha samples. The absence of coliforms in
pedhas could probably be due to low available mais-
ture and high sugar content in the environment which
could inhibit thelr Prowth._ Tanner has reported the
total absence of cofiforms in several samples of can-
diesZ  Addition of 10 pey cent sucrose was shown
to ennance the lethality of Escherichia coli In carbo-
nated beverat[;e328 _THus it seems likely that coli-
forms do not survive the high sugar concentration
Rresen_t In_pedhas, Hence the meSophilic count is

igh In spite of the absence of coliforms. = Studlies
on the survival of coliforms in experimentally ino-
culated packs of pedhas are in  progress.

StaPhoncocc_i were detected in 14 out of the 16
samples’ examined and ranged between 80-15,000/g.
The different characteristics of the isolated Staphy-
lococci have been presented in Table 2.

The most  widely used index of Staphylococcal
enterotoxigenicity is the _coaqulase reaction based
on the ability of culture filtrates to clot citrated or
oxalated rabbit or human blood plasmaX3dl Coa-
gulase-positive Staphylococci are expected to produce
a zone of clearing in Baird-Parker’s medium within
24-30 hr at 35C2 Prolonged incubation  may
lead to the zones becoming Opaque due to lipase

k% activity83 While most enterotoxic strains are coa-

8ulase-,p03|t|ve even coagiulase negative strains have
een involved in Staphylococeal food . poisoning3#3)
Typical black colonies exhibiting either zone of
clearance (or opacity) or no zone of clearance were
carefully eéxamined “for the other criteria such as
pigment production, haemolysis of rabbit, horse
and human blood, coaqulase activity, anaerobic and
aerobic mannitol fermentatjon and ge atin Ilguefacuon.
Twenty-eight per cent of the isolates produced golden
yellow pigment, an equal number of isolates produced
pale yellow pigment and the rest were colourless
colonies.  Seventy-five per cent of the ?olden yellow
colonies gave a positive coagulase reaction, with the
exception” of a sm%le isolate’ (No. 15).. Qut of the
14 1solates examined 4 showed haemolysis with rabbit
blood, 7 with horse blood and 9 with human blood.
Very_?ood correlation was obtained between coagulase
activity and haemolysis of rabbit blood, while some
of thecoagulase-negative strains also showed haemo-
lysis with Rorse or Auman blood, No detailed investi-
gation on the nature of the haemolysing produced
Was attempted at this sta?e. The alpha-haemolysin
which 15 the best studied of all the exgtoxing produced
by virulent human strains of Staphylococci Is known
to haemolyse red blood cells of the rabbit, sheep, cow

Table 2. characteristics of staphylococci isolated from pedha samples

lsolste ETGPA  Chroma- Haemolysis of blood Coaw.lase Mannitol fermentation Ge#atin
number — mediuml genesis2  paphit  Horse  Human VY Aeropic  Anaerobic  lduefaction
S A T S .
) — w - - - - — -
S Yo - L ] 4
sy %
. - — t + - -
- . & ; - - 4
' i g& + + 4 + - I

1Zone of clearance or precipitation _
GY, Golden Yellow; PY, Pale Yellow: W, White

20n nutrient agar slants.
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and goat but pot those of manZl Howevey, some of
the isolates did haemoIY_se human red blgod cells.
The hamoolysin. production has_been attributed to
be an outs ,anqu character of several coagulase-
positive strains, dlthough coagulase-negative Strains
may also_ produce haemolysin®3.  All the coa-
qulase-positive isolates showed positive anaerobic
mannitol fermentation, confirming the earlier obser-
vation of Joshi and Dale® North® however,
reported no correlation between haemolysin format-
lon and, enterotomgemcmF. Several coagulase-nega-
tive strains were found to Terment mannitol anaerabi-
cally.. Only 2 out of the 4 coagulase-positive strains
exhibited delatin liquefaction. “No correlatjon was
observed between gelatin liguefaction, coagulase and
haemolysin production. Further work on phage
typing Of these isolates to ascertain their origin (human
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Defatted groundnut flour was extracted with 80 per cent ethanol, 80 per cent isopropanol and 0.05N HCL with a

view to obtaining hland protein concentrate.

The total soluble solids extracted were about IS per cent

with the alcohols and about 22 Per cent with acid. The acid-extracted residue contained about 67 per cent

grotein and showed a very low

rypsin inhibitor activity. All the three extracted samples had aflatoxin levels

elow detectable limits while the'original sample had 39 ppb.  The nutritional value of the protein measured
as PER remained unaffected in the extracted residues.

A large amount of work has been done on the pro-
cessmg of groundnut into edible grade flour for use
in thé development of protein-enriched foods!3
One of the problems encountered in the
use of the flour is_its characteristic nutty flavour.
Qccasionally, there is also some bitter aftér taste in
the product. These drawbacks can be overcome
to_ some extent by suitable processing of the flour
with added _|n?red|ents, spices, and” flavours, but
are not eliminated completely. ~ Studies on soybean
have indicated that a number of minor constifuents
present both in the lipid and_non-lipid fractions are
responsible for the characteristic beany flavour and
that extraction procedures using aquéous alcoholic
solvents offer promise of prodicing bland protein
products and isolates4t Investigations on ground-
nut have also shown that some of the minor”consti-

tuents present are bitter tasting and that many of 9

the precursors to flavour factorS are concentrated in
the alcohol soluble fraction of defatted flour6.
The presence. of trypsin inhibitors, hemagglutinins,
saponins, etc. in oilseeds also adversely “arfect the
nutritional valugZ These are believed to be elimi-
nated in, the whey fraction during protein isolation,
or Inactivated by heat Ipro_cessm A trypsin_In-
hibitor manifesting approximately half the™ activity
of soybean inhibitor and showing growth depressin
effectS In rafs has been reported ‘in groundnut9
A hitter-tasting and foam-producmg] glycoside has
been isolated from the 80 per cent efhanol extract of
groundnut heartsIL Four sapogenins have been
isolated from the saRon_ms of grodndnytl2  Further
use of agueous_ alcoholic solvents has been, reported
to he effective in reducing aflatoxin levels in oilseed
meals3 It was of interest therefore, to examine

the extraction of edible defatted groundnut flour
with solvents such as ethanol, isopropanol and hydro-
chloric acid with a view to obtaining bland protein
concentrates for wider application in ?r_o_cesse foods.
The quality characteristics and nutritive value of
such extracted flours are discussed in the present

paper.

Materials and Methods

Defatted groundnut flour (A): Edible-grade ex-
peller pressed qroundnut cake obtained from an oil
mill was coarsely ground (20-30 mesh) and solvent-
extracted with héxdne. The defatted meal was desol-
ventized in a rotary vacuym drier at 50°C, cooled

°C
and ground to pass'through a 60 mesh (BSS) sieve.

Alcohol-extracted flours (A, C):  One  hundred
ram lots of the defatted flour were used for extract-
jon with _ethanol and_lsopro%anol. The alcohol
concentration was maintained at 80 per. cent and three
successive extractions were done with a meal-to-
solvent ratio of 1.2 L1 and 11 respectlvelkl_. The
dispersion was kept stirred for 1 hr each time to
ensure proper extraction of the solubles. After
each extraction the d|sger3|on Was centnfuged and
the supernatant collected. ~An aliquot of thé extract
was analysed for solid content.” The extracted
residues were spread in traﬁs and dried n a current
of warm air §50°C. The material was cogled,
weighed and ground to pass throu[qh a 60 mesh sieve,
Ethanol wasfied and isopropanol” washed materials
were designated B and "C respectively.

Acid-extracted ugroundnut floure (D):
grams of defatte
00 ml of 0.05 N

Hundred
roundnut flour ‘was added to
1 and the dispersion was kept

o4
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stirred for Lhr; the pH was around 4.5, the isgelectric
point_of groundnut profeins. The dispersion was
centrifuged. and the residue similarly extracted for
a second time with 400 ml of the“acid. A third
extraction was done with 400 ml of distilled water,
there being little change in the pH of the dispersion.
The combined extract wag analysed for total soluble
solids,  The extracted residue was dried in a shelf-
drier (50°C), cooled, weighed and ground to 60 mesh.

Analysis of samples: The defatted %roundnut flour
and thé samples of alcohol and acid extracted residues
were analysed for moisture, protein and fat contents
by standard procequres. 4 Aflatoxin content of the
samples was determined by the method of Pons et alls.
Tr}ggs_m Inhibitor  activity was determined by a
modified method of Kunitz using 10 per Cent
solytion of Merck soluble casein in 0.1M phosphate
buffer of pH 7.6 as substrate and 0.1 per cent solution
of Merck trypsin (2000 Efg) as enzyme source.
The inhibitor” solution was prepared by extracting
the test material with 0,05 N "HCL (10 per cent whv).
Trypsin inhibitor activity was expressed in terms of
anount of trypsin inhibited and measured by compar-
ing the trypsin activity of two samples. of trypsin,
orie containing a known amount of inhibitor and the
other without™any inhibitor. The difference in acti-
Vity, was expressed as trypsin inhibitor units per
milligram protein used.

Protein solubility: - The. protein solubility of the
samples was carried out in the pH ranqe 1-11,
dispersing 1.0 g of the sample in;40.0 ml water and
adjusting” to, the desired pH using acid or alkali
The dispersions were stirred in a magnetic stirrer
for 30 min, centrifuged at 3000 rpm’ for 15 min
and an aI|q1rJot of the stipernatant analysed for nitrogen
content. The Rercentaﬁe of soluble nitrogen Was
calculatedl7. The results are plotted in Fig. 1

Bench scale preparation of the, concentrate; After
conducting the, preliminary studies with 100 g lots
of groundnut flour, larger”batches of 2500 %_of the
raw” material were extracted with the three Qifferent
solvents.  The conditions were_similar fo those
described earlier except that clarification of the dis-
persions was done in a Westfalia (LWA-205) multi-
purpose laboraory centrifuge with a_ clarifier attach-
ment for continuous settlmg of solids.  The dried
residues were used for nulritional assay.

Nutritignal studies: The Rrotem efficiency ratios
%ER) of the protein in the defatted groundnut
lour "(A), the alcohol washed flours (B and C), and
the acid washed flour SD) were determined at 10 per
cent protein level according to the standard pro-
cedurel§ with skim milk powder (E) as control,

2 3 4 5 € 7T 8 9 10 oz -

_________ pH

Fio. 1 Nitrogen solubility of groundnut flour and con-
centrates at different pH values

————— defatted flour,—I —1 — ethanol extracted flour;
—A—A—isopropanol extracted flour; — — —acid
extracted flour

Results and Discussion

Data presented in Table 1show that the total solids
extracted by SOper cent ethanol and 80 per cent iso-
propanol Were ‘comparable and amount to about

oy g per cent on the defatted flour. More than 50

per cent of the extractable solids came in the first
extraction and there was a progrresswe decrease in
the subsequent two extractions. “The extraction with
0.05N HCL on the other hand yielded 22 per cent
total sluble solids, and nearly 70 per cent was obtained
in the first extraction, ~ The difference in the behaviour
between the aclohols and acid could be dye to the
solubilization by acid of low-molecular weight pep-
tides and_ protéins such as _tersm Inhibitors, " etc.
as shown in Table 2 by the higher protein content of
the extracted re3|du?. The protein content of the
alcohol washed samples is aboUt 62 per cent and that
of the acid washed sample Is 67 per cent, compared

Table 1. extraction of soluble solids from groundnut
FLOUR WITH ALCOHOLS AND ACID
% Soluble solids extracted Total solids
Solvent it oad 3 s
exin.  extn.  extn. %
Ethanol 80% 861  4.62 2.03 15.26
Isopropanol 80% 813 446 248 15.07
HCI 0.0SN 1570 432 2.14 22.16

3
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Table 2. chemical characteristics of processed groundnut

PROTEIN CONCENTRATES

Prgtein Igﬁt]roleum TIU* x 10-3

; erex-  permgpro- Aflatoxin
Material PErmap

r}/ [
asls)  tractives
% % ppb
Defatted ground-

nut flour 56.1 0.79 3.66 39
Ethanol extracted

flour 62.6 0.35 2.56 N.D.
Isopropanol ex-

tracted flour 61.6 0.44 2.88 »
Acid extracted

flour 67.4 0.76 0.54 ft

-TB/psin inhibitor units
N.D. Not detectable

to 56 P_er cent in the defatted flour used. Thus acid
extraction apﬁears to give a product of h|g_her rotein
content which could be considered a prot&in concent-
rate. There was a reduction in the fat content in
the alcohol-extracted samples from 0-/9 to about
0.4 per cent while the acid extracted flour had the
same_fat content (0.7_6_Per cent) as the original. The
trygsm Inhibitor activi ¥ of the acid washed samples
was the lowest (0-54 units) while the alcohol extracted
samples retained 70-80 per cent of the activity of the
original samﬁle. Aflatoxin was below  detectable
limits in all the extracted samples, while the original
sample had a content of 39 ppb.

The protein pﬂotlzatwn curves for the. different
samples in the pH range 1-11 are given in Fig, 1.
The original sample gave a pattern”similar to "that
observed by other workers but with the maximum
solubility ‘around 61 per cent. The iso-electric
point was around pH 4.4 where the per cent solubility
Was ahout 16. The three extracted samples show
solubjlity curves_different from that of the original
sample but similar amon% themselves, The maxi-
mum  solubility for the three extracted materials,
occ_urrmg at pH 11, ran,(Tl_ed from 42-47 per cent
while the minimum solubfity at the iso-electric point
was about 3 per cent. The difference in behaviour
between the nrgmal and the extracted samples could
be due to the femoval by extraction of most of the
soluble non-protein nitrogenous constituents, as also
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Table 3. protein efficiency ratio of groundnut protein

CONCENTRATES OBTAINED FROM DEFATTED FLOUR

Protein Protein Wi
Material I%sleel m%a?(e ga|tn PER.
0

A, Original sample 103 24.% 50% 2.12
B. Ethanolextracted flour 10.1 24.0)  47.9] 1.95%
C. IsoFropanoI extracted

flour 10.1 236  50.1) 2.15%
D. Acidextracted flour 113 268  51.0 191
E. Skim milk powder

(control) 95 235 678 2.85

*Value for one rat was estimated by the missing plot technique
1 "Average of 6 observations
MAverage of 7 observations

R BD S QI8 A e

Test of significance

B~C  0.17* C~D 0.20*
B~D  0.03) D~E 0.24]
B~E  021* C~E 0.04

«Significant at S per cent level:

: ent | fSignificant at 1 per cent
level,  jNot significant

to protein dénaturation occurring during such ex-
traction, as with the soybeand2L .

Data on the gain in We|,?ht and protein intake of
weanling rats fed on the different materials at about
10 per Cent protein level are given in Table 3, The
or|%|nal_ flour caused an average gain in_weight of
50, qm4weeks Xleldmg_aPE 0of2.12, The_samgles
extracted with ethanol, “isopropanol and acid gave
gains in welght of 47.9, 50.1 and 51.0 resgecnv I:y
with corresponding PER values of 195, 2.15 and 191
Thus there appedrs to be no marked alteration in
the nutritive valug of the protein as a result of acid
or alcohol extraction. _

Extraction of groundnut flour with agueous alco-
holic solvents or Qilute acid offers scope for obtaining
bland protein concentrates without change In nuf-
r||t_|or_1altvglue, while affatoxin present is also mostly
eliminated.
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Spinach has been dehfybdlratehd. by the method of deep fat frying without impairing its green colour. The
anchin

optimum conditions o (

and subsequent deep fat frying o
colourinto the blanching water an
to pheoph

%with or without calcium chloride treatment and partial

s(j)ma_ch have been determined based on Ieachlnfg |
_ : frying oil respectively, minimum percenta?e ofconversion of chlorophyll
inand organoleptic quality ofthe processed material. The deep fat

rying before frying
of oxalic acid and green

ried spinach has been curried

t
along wﬂﬁl precooked dthdrated red gram. The curried product is found to be stable upto one year both

at ambient temperature (24-30°C) and 7t 37°C.

Spinach is one_of the popular green leafy vege-
tables_used In various culinary preparations. ~ Large
guantities of this vegetable are Consumed in the cannéd
form bk/ our Armed Forces.. Canning of spinach
has got the disadvantages of weight and Bulk. = There-
fore' work was taken up to devefop dehydrated curried
spinach. Hot air dried spinach was found to be too
fibrous and dull in colour which took more than
15 min for reconstitution in boiling water.  Work
done tg |mProve colour, flavour and reconstitution
Propernes of spinach by deep fat frying and formula-
lon of a curried mix in combination With dehusked
pre-cooked dehydrated red gram is reported in this
communication,

Materials and Methods

Fresh spinach leaves as procured from local market
were trimmed and washed well in running water to

remove grits and other impurities. It was blanched
In tap water at 95°C with and without the addition of
calcium chloride (0.25-1 per centl) for different periods
of time (1-10 min). After blanching, thoroughly
drained spinach was dried in cross flow cahinet drier
at 70°C for different periods, air velocity bem?
meters/min. . After partial dehydration spinach Teaves
were fried in hydrogenated vegetable "oil, keepin
[Watm of the blanched material to oll 1:4&. Source, 0
neat and other frying conditions were_ kept similar
In all the cases. “In” order to determine optimum
frying conditions put-in temperature and subsequent
frying temperatyre of the frying medium were varied.
Conversion of chlorophyli'to (ﬁ)heopIB/_tm_was deter-
mined by the method réported by Dietrich, et al.l
The percentage of oxalic acid leached into blanchmg
water was détermined by titration against standar
permanganate solution “after washing precipitates

A *
finir*»_
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of calcium oxalate with distilled water free from re-
ducmg substance and dissolving them in dilute sul-
phuriC acid. When tap water Was used, oxalic acid
Was precipitated by addm% excess of calcium chloride,
Calcium content in blanched spinach was determined

AOAC2method. The colour leaching into fr?(m
oil was determined by comparing  transmitted [igh
with standard colour disc using Lovibond Tintometer.

S?ice mixture was_prepared by powdering the
locally . available coriander seeds, turmeric™ an
red chillies to 60 mesh, mmng_ them In the ratio
of 10:7:3 by weight and roasting on hot plate at
150-20(FC till roasted flavour developed (5-10 min
depending upon batch size).

Ginger-starch was prepared as follows:

Locally available fresh gm?er was soaked in 0.1 per
cent potassium  permanganate solution for 15 min
and it was peeled usmﬁ potato-peeler and minced
using meat mincer, The com starch was roasted
to low moisture (1-2 per cent) at 150-200°C on a hot
plate. It was mixed with ‘minced ginger in the
ratio of 1.1 by WeuT;ht and dried to low moisture in
fluidised bed drier for 1 hr at 60°C.

Tomafo-starch was prepared by _dryin%Z k? tomato
puree of 16° Brix after mixing with™ 1 kg of roasted
corn sfarch_in fluidised bed “drier, Tomato puree
Wes mixed in four instalments of 660, 550, 400 and
390q respectively and dried for 30 min after mixing
each instalment.” This was finally dried for 60 mi
at 60°C after the last mixing.

6.5,

The recipe formulated contained 54, 27, 5
15 and bg'each of fried spinach, dehydrated red gram
dal, spice mixture, tomato-starch, ginger-starch “and
salt respectively. Pre-cooked dehydrated dehusked
red gram was prepared by the méthod reported by
Bhatia et al3

The ingredients_pr_epared as above were mixed with
tomato starch or in its Place roasted com starch and
packed with or without compression, first in MST
cellophane (300 grade) and then in kraft pa?er (60 BC
aluminium _foil ™ (.0 mm3 polythene " (150 " gauge
laminate. Pressyre of 1,000 ’%m and awell period o
3) sec were given for compression. For deter-
mining the degree of browning and overall colour
chang@ _durm(i stora%e mixing “was done seBarater
for Individual packets ie. 17 batches of 100 g t0
avoid batch to batch variation due to improper mixing.

All the above packs were stored under ambient
conditions (20 to 31°C) and at 37°C, while control
samPIes were kept in deep freeze.  They were per o-
dically analysed for general acceptability i.e. flavour,

d the blanched sRmach.

consistency_ and colour of the reconstituted sample-
Reconstitution was, done by adding sample to three
times Jts weight of boiling” water and simmering till
cooked. Degree of browning was determined by
the method reported by Hendel et al*.

Results and Discussion

Table 1 shows the amount of oxalic acid leached
out into blanching water and calcium ahsorbed b
It was ohserved that the
oxalic acid leached out decreases In the increasing
orgler of calcium chloride in bIan_chm? water.  When
calcium chloride is not used in blanching water,
blanching _time has to be restricted to "3 min
be\éond IS spinach leaves pecome too mashy and
Su se%uent handhn?_was difficult,  When_blanched
in 0.25 per cent calcium. chloride for 5to 7 min, the
IeachmP of oxalic acid is slightly less but there is
threefold increase .in calcium “coritent. ~ When con-
centration of calcium chloride is further increased,
calcium absorption is too much so as to jmpart bitter
taste to the fried product Increase . in bIanchlnq
time is advantageous from the point of view of remova
of nitrate salts which, on processing, are converted
Into toxic nitrite saltsd There was marginal increase
In reconstitution time when stach Was_ blanched
I 25 per cent calcium chloride for 5to 7 min but this
was nullified when converted info curry mix.  Curry
mix could be reconstituted in four minutes. Water
uptake was three times.

It was found that aIthou%h there was minimum con-
version of chlorophyll to pheophytin, (Tables 2 and 3)

Table 1. determination of optimum conditions of blanching

%CaCl2in panchin ac?/a%x%u(e:d %C?rllcium Reconstitu-
R s W el
0.0 1 0.39 - 4

2 0.50 — 4

3 0.55 0.08 4
0.25 3 0.27 01 45

5 0.37 021 5

I 0.40 0.23 6

10 0.55 0.33 7
05 3 0.15 041 8

5 0.16 0.42 8

1 0.17 043 9

10 021 0.46 9
1.0 3 013 0.50 10

5 0.14 0.52 10

1 0.14 0.58 1

10 0.15 0.62 12
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Table 2. determination of optimum

59

drying conditions before frying

0, . . .
'”ﬂ] Morsture " Colna/t%rsdﬁgo%fhclh,ﬁrophyll Fing Tintomter readings Reconstrtution Or%an Je})trc
Before frying  After frying (MM Blug units  Yellow units ~ Ume (min

0 91 182 466 5 20 979 5 Poor

15 906 244 7.1 10 6 765 5 Fair

% 893 308 69.8 7 09 710 5 >

% 86.0 120 633 35 0.2 204 5 Good

I 8438 464 529 28 Nil 17 5

55 80.7 48.2 499 25 Nil 6.9 5 Very 0o oot

55 788 58.4 63.0 2 Nil 65 6

75 758 6L4 64.8 15 Nil 55 7 o

9 - 63.0 64.4 L5 Nil 35 8 Poor

105 - 633 653 12 Nil 24 10
there was_significant loss . of chIoror%hyII carotene Table 3. determination of optimum frying condition
and Possrby flavouring rrnchIes rs made the Putin Frrxrng Frying - Tintometer  Organgleni
resultant curried sprnach of Inferior quality. Partial 0P U R L
dehydration of spinach before fr rnq decreased the 160 y o1 i
frying time and hence Ieachrng of colour into fr rn% 200 Te 3 59 Good
medium.  Although, there Was more conversio 140 I 05 b
of chlorophyll to phe dph%/trn on partial de rydratron 160 25 70 Very good
this was™ compensated Dy less conversro durrng 180 150 3 78 Good
subsequent fryrng when " spinach was_defydrated .. %‘518 gg 3%—, s
for 55 min and mojsture level reduced to 807per cent 0 ; 160 N

trom initial level of 92 per cent Thrs stage of partial

dehydration can he consr ered to be optimum.
Also at this level, or%anoe tic %arty was found o
be good because of decrease in [eachin osses and If

frying time was further reduced
ratin ?mach it was not ossrble
point o ryrn correctl

Y Urther d
0 detect the end
% an terefore conversion
of chloroph Y to pheop tin rncrease and flayour
Was adverseH affected ue to, development of slrght
charred smefl although leaching losses further d
reased. There was increase in feconstitution time on
further partially dehydrating before frying the spinach,
possibly due "to case hardening.

Tomato puree and minced ginger could be dehy-
drated by using fluidised bed” drier, by usrnrq com
starch as dehydratr Og ald which helped n_the focking

fresh ﬁrnger and’. tomafo favours These items
anng wrt roasted spice mixture improved the colour
and “flavour of the curry mix. Com starch also
Improved the consistency” of the reconstituted pro-
duct. Pre-cooked, dehydrated, dehusked red gram
not only blended the taste to' the desired level” but
rncreased the protein content of the product to

per cent Other companents were: moisture,
3 fat, 34.2: ash, 9.95: crude fibre, 3.3 per cent: and
carbohydrates by difference, 36.1 per cent. Proximate
composition shows that the developed curry mix can

e good adjunct to a meal proviced other components
are oW In fat.

On stor%ge of samples under ambient conditions
and at 37°C it was found by taste panel that samples
Were_acceptable organoleptrcally up to one year even
at 37°C and_there“was no chdnge. in_reconstitution
progertres There was also no “significant. increase

rownrng (otrca ensrty at 420 m/t increased
from 0.1157and 0.110 for curry mix with or without
tomato starch and compresse bar rncreased to 013
under ambient conditjons and 0 and 0.135 res-
pectively when stored at 3
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Conditions for frying of cabbage and French beans to low moisture contents were standardised for formula-
tion of dehydrated curry mixes. Curry mixes based on cabbage-potato, French beans-potato and peas-potato
combinations had good acceptability as regards flavour, colour and reconstitution properties both initially
and after storage for one year under ambient conditions and at 37°C.

. It'has heen reported by Bhatialthat deep fat frying
improves the reconstitution properties, but all vege-
tables could not be fried to low moisture content.
Cabba?e_and French beans were chosen as two re-
Presen ative vegetables for improving the frying
echnique to aChieve low moisture. Content Since
the former turned brown and lost all its green colour
when fried to low moisture content. The present
commupnication reports. the results of work_on the
determination_ of  optimum
cabbage and French heans of improved colour and
reconstitution property and their conversion into
curry mixes having & reasonable shelf life.

Materials and Methods

Firm green cabbages procured from local market
were washed thoroughly and good leaves seParated
and cut into strips of dbout_L5 cm width, arter re-
moving central thick veins,  These were then blanch-
ed in Doiling water contammg 0.1 per cent calcium
chloride for™> min, drained_thoroughly and dried in
a cross flow cabinet drier at 70°C for ditferent periods.
The air velocity was 180 metres/min and tray load
Wwas 3,6 kg/s m. Blanched as well as partially dehy-
drated cabbage were deep fat fried ke pmg the ratio
of material (blanched and dramedr) to hydrogenated
oil 1.4, Og Imum conditions for r%lng Were arrived
at after several f%mg trials varying the put-in tempe-
rature, frying temperature and"tinte and the moisture
content of the material before frymg. The colour
Ieachm% Into frwng oil was determined by comparin
transmitted Ilg t with standard colour “discs usin
Lovibond tintometer.

Tender flat tg/pe French heans (Phaseolus vul-
garis L) procured from the local market were washed,

frying conditions  of

60

for curry mixes fro

trimmed and cut into transverse segments of 1 ¢m
thickness.  These were then freated to fix green
colour as reported by Gururaja Rao et al.2 Final
bIanchmg was dong for sixX minutes. Blanched
French Beans segments were fried with or without
partial dehydration and optimum conditions were
determined "as In the case, of cabba?e. .Conversion
of chlorophyll to pheo[[))hytl_n was determined by the
method reported by Districh et al.3 Potatoes and
9reen peas were fried by the method reported. by
alyaraman et al} Instead of cutting potatoes intd
strips, cubes of 0.5 cm were made.” Onions were
dehydrated by the method reported by Gururaja
Rao et al.2 Tomato-starch, ginger-starch and spice
mixture were prepared as in fhe"case of curry mixes
based on fried spinach and dehusked red” gramb
For the_ preparation of minced cabbage, Veins re-
moved in the greparaﬂon of fried cabbag_e were
utt]ised and mince was prepared using 3 mm  Qliameter
hole disc after steaming at atmospheric Eressure till
cooked and steeping for 10 min in 0.125 per cent
potassium meta-bisulphite and dehydrated at. 60°C
In a fluidised bed drier, to less than 6 ger cent moisture.

Suitable recipes as given in Table, 1 were formylated
three combinations, cabbage-
ofaoes,  heans-potatoes and peas;Potatoes.
inimum spices were used to suit all tastes
and the recipes were evaluated by a taste panel
selected from staff members. Curry mixes from
combinations of fried cabbage-potatoes and fried
French beans-potatoes weré packed in kraft
Pa_per 30 B, .l)/pQ| thene #150 aug_erz/alummmm
oil (0.02 mm). famiriate after pre-packing in MST
cellophane (300 grade) with or without compression
using a_pressure-of 100 psi and dwell period of 30
sec, which was found to be optimum.
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Table 1. recipes of curry mixes
Ingredient % Potato-cabba&;e Potato-beans  Potato-beans
Fried cabbage 30. - —
Dehydrated cabbage
mince

Fried potato 315 315 5.0
Fried peas - 28.0
Fried beans — 315 —
Dehydrated onion — 75

Spice mixture* 10.0 4.0 4.0
Tomato-starch 5.0f 50 4.0
Ginger-starch 4.0 25 3.0
Salt 6.0 6. 6.

*This consisted of roasted coriander, turmeric and red chillies
powder in the ratio of 10:7:3,

fin samples without tomato-starch, this was substituted by '

roasted corn starch containing 0.2 ml lemon essence.

All the above packed dehydrated curry mixes
were stored under ambient conditions, 37°C and at
—10°C. The%_ were periodically subjected to same
taste panel which was used for”developmental work
and compared with the samples stored in deep fregze.
Taste panel was, asked to qwe overall acceptability
with regard to flavour, texture and consmtencg of
the reconstituted samples. Reconstitytion was done
by adding required amount of hoiling water and
smmer_mq till' cooked (Table 6). Fldvour of the
reconstituted sample was also evaluated by threshold
dilution, method as reported by Tllgnerﬁ Proximate
composition of the curry mixes was determined by

AOACT methods.

Results and Discussion

Results of frymP with or without calcium chloride
treatment after partial dehydration are given in Table 2.
As reported by Patton8 i case of friéd potato chips
this treatment. considerably reduced the degree of
browning in fried cabbage.” Addition of 0.5 per cent
calcium “chloride in blanching water was optimum
(calcium ~ absorption  55.3m@/100 g blanched
material) as blanching in higher concentrations  of
calcium’. chloride tiough reduced the browmng
further imparted undesirable bitter taste and increase
reconstitution time, o

Partial dehydration before frying improved the
flavour of the fried cabbage and French beans (Table
3and 4). In case of cabbage it also prevented Jeach-
ing of Yellow colour into, rymlq oil possibly due to
leSs contact time with frying qil.  In cabbage (g)_amal
eydratmn for about 6Q “min, when its “moisture
content reduced from_93 to 85 per cent, was
considered optimum.  There was no Ieachm%_of
colour into frying oil when French beans were Tried

Table 2. effect of blanching in water containing
CALCIUM CHLORIDE ON DEGREE OF BROWNING IN FRIED CABBAGE
%CaCl2  Reconstitution ~_ Browning Cain
(anhydrous) time (min.)  Opt. density  blanched cahbage
420 mix mg/100 g
0 4 0.40 17.04
0.10 4 0.16 19.27
0.25 4 0.10 29.31
0.50 5 0.07 55.30
0.75 55 0.03* 78.29
1.00 6.5 0.01* 109.26
150 9.0 0.01* 176.61

*Bitter taste in fried products.

Table 3. effectofpartial drying before frying onthecolour
AND FRYING TIME OF CABBAGE
Moisture  Drying Frying Tintometer Recons-  Organo-
0  time  time  reading titution  leptic
(min)  (min) (yellow units) t(lm_e) quality
min
934 0 135 14 5 Fair
928 15 105 1.0 5 >
919 30 9 09 5
909 40 8 08 6 Good
87.8 50 6 0.6 6 >
84.9 60 5 0.6 6 Very good
79.9 75 2 06 1 oor
743 90 1 0.6 1
68.5 105 1 0.6 15 |4
61.3 120 05 0.6 8.5
Table 4. effect of partial drying of french beans on

ITS FRYING QUALITY
Conversion of

Moisture Drying Frying  chlorophyll Recon-  Organo-
(%) fime  time * to pheophytin  stifution IeF_tlc
(min)  (min)  After = After time  quality
drying frying (min)
920 0 5 134 286 40  Good
909 15 4 140 333 45
886 30 2 200 375 5.0 Velgy_good
87.6 40 750" 222 442 5.0 air
859 50 T40" 240 666 60  Poor
836 60 1 308 660 1.0 >
828 75 - B4 - - -

even without partial deh}/\dratlon. However, flavour
was found to Improve when dehydrated for 30 min
moisture content reduced from 92 to 88,6 per cent).
lthough there was mare cqnversion of chlorophy
0 pheoP_hytm when fried after partial dehydratian,
dehydration to this stage can be consideréd to be
advantageous from flavour point of view. In the
case of both the vegetables, there was increase in



bi

JOURNAL OF FOOt) SCIENCE AND TECHNOLOGY, VOL. U, MARCH-APRIL 1974

Table 5. determination OF DEGREE OF BROWNING on storage (optical density—420m/x)

Moisgure .
Product ([)aatsfsr)ee nital ARl ™ec  ARBec an e add" e ambY%ec
Potato-cahbage
Without 041 041 042 044 05 048 056 052 058 054 060
tomato-starch (1550) (15.50) (15.50) (15.50) (14) (15  (13)  (14.50) (125) (14.50)1 (128
With tomato- 4.2 0255 02% 030 031 033 032 03 034 038 036 04
starch (18) (18 (18 (18  (1750) (1750) (1) (1)  (16)  (16.50) (15.50)
Compressed bar with 024 02 0265 029 032 030 034 034 038 036 042
tomato-starch (18)  (1750) (1) (1)  (16)  (17)  (1550) (16)  (14.50) (15.50) (14)
Potato-beans
Without tomato 024 026 032 028 045 030 048 032 050 033 052
starch (1) (1 (10 (1050 (9) (1050) (105) (10.00) (8) (9500 (1)
With tomato- 79 025 02 028 028 040 029 029 030 044 030 045
starch (1) (1) (1) (10.50) (950) (100  (10)  (10)  (850) (950) (7.50)
Compressed bar with 026 028 031 034 049 03 03 036 053 037 054
tomato-starch 1 @ 1 @ (950) (9.50)  (9.50)  (8) 9) W)
Reflectance meter readings are given within the brackets. Amb: Ambient

Table 6.
Potato-cabhage

" 6months

el mbient 37°C

Reconstitutiontime&min. 6 6 6
Water uptake (m1/2100 mg) 400 400 400
Organoleptic quality Good Good  Good
Threshold dilution Flavour  1:275 1250  1:225
index Odour  1:175 1:175  1:150
{ little fibrous

reconstitution time when partiaII)A dehydrated and
fried which might be due to case hardering because
of initial hot “air dehydration.

It was found that for both the vegetables, put-in
temperature of 180°C and a frying temperature
of 130 and 150°C were optimum’ for getting fried
|groduct of good flavour in"the case of Cabbage and

rench beans respectively. At higher put-in tem-
peratures it was difficult to determine end point
and slight charrm%_ took place. At lower frymg tem-
perahures frying Time increased and there” was loss
of flavour.

Dehydrated curried vegetables, hbased on fried
cabbage, heans or green Peas with fried potatogs,
Incorporating ginger-starch, tomatg-starch and spice
mixture werg found to have _geood flavour, ag earance
and reconstitution properties. - Ginger-starch and
tomato-starch not only imparted fresh” ginger flavour
or tomato flavour and colour to the “reconstifuted
proguc%, but also improved the consistency of the
product.

changes in the reconstitution time and organoleptic quality of curried mixes from fried vegetables

Potato-heans

12months Initi 6months 12months
Ambient 37°C Ambient 37°C  Ambient 37°C
6.5 7 6 6 6.5 6.5 7
400 350 350 350 325 325 300
Good Fair  Good Good Good* Good* Good
1225 1250 1:225  1:2000 102000 1200 1:250
1150 1150 1150 L1:150 1150 1175 1175

_Curried fried vegetable mixes had good recons-
titution Eropertles. Reconstitution time of 6 min
of fried French beans and fried cabbage in hoilin
water 1S much less as comR,ared to correspondin
dehydrated vegetables for which reconstitution time
Is reported9 t0 be 12 to 15 and 20 to 25 min
respectively.. This may be because of prevention of
case hardenmg or putfing due to sudden increase
I temperature.

The drawback of frying vePe_tabI_es like cabba(r;e,
to low moisture content is"that' in final stage of f
ing (dehydration), temperature cannot be “kept low
enough o avoid tlavour loss, In order to make Up
this foss of fresh vegetable flavour, 7.5 per cent de-
m{drated minced cd bage was added to the_ curry

IX. This improved thé flavour and the consistency
of the reconstituted product. Compressed samples
had better recon?tnutwn property but reconstituted
product was Inferior In" appearance.

Sto_r%ge studies showed that curry mixes based
on fried vegetables at 37°C were acceptable for one
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Table 7.
Product

proximate composition op the curried mixes

Moisture Fat Protein Ash ﬁ; ude C%rbo-
0 %e

et T [

Potato-cabbage 26 368 56 74 28 450
Potato-beans 49 380 49 65 28 429
Potato-peas 2.6 22.5 88 9.2 82 487

year with regard to flavour but there was_ change
In texture and reconstitution propetties with little
br_owmngf_ (Tables 5and 6). French beans. became
slightly “fibrous even_under ambient conditions, of
stora%e. There was increase in reconstitution time
by ohe minute in both the cases, _
Proximate analysis is given in Table 7 which shows
that curry mixes developed can form part of a compat
ration provided other items inration are not rich in fat.

Residues and Persistence  of Endosulfa\n
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Residues ofendosulfan, spra¥]ed at0.05and 0.1 per cent, in the head and leaves of cauliflower, was estimated

by a spectrophotometric met

permissible level of 2 rapm
more time was neede
application.

Cauliflower (Brassica oleracea var. botryﬂs& IS one
of the favoured vegetables and is consumed exten-
sively throughout India. Even to meet the demands
of the city Qwellers, this vePetabIe IS grown Iarg%el_y
in the adjomning villages also. Unfortunately This
vegetable is attacked by a variety of insect pests from
seédling to harvest and therefore, needs, constant
Protecu_on. However, from consumers s#‘ety, only
hose insecticides which have broad effectiveness
but shorter residual life and low mammalian toxi-
city, like malathionty carbaryl87 and lindane
are  recommended  for  application on cauliflower,
but these Insecticides do not spare the parasites
and predators of cauliflower ‘oests. Sarup et al9
suggested, that endosulfan could be usefully incor-
porated in any spray schedule because of higher

by a 1 od. There was a rapid de(_iradatlon of endosulfan in the head and leaves, as
indicated by half-life of about 3 and 4 days respectively. _

in the head when sprayed'with recommended dose of 0.05 per cent, but slightly
when sprayed with 0.1 per cent. No residues were found on leaves 30 days after

nfive days, endosulfan residues reached below the

safety mar%m to predators, parasites and pollinators.
Studies conducted in our gwn laboratory. have shown
that aschedule consisting of three applictions of endo-
sulfan was second best for the cauliflower pests.
The best schedule comprising one application of
endrin three weeks after t_ransg anting and two sub-
sequent _agspllcatlons of dimethoate Showed toxicity
to parasites and predators, whereas endosulfan wés

least toxicd :
Igndosu_?an, which Is.a broad spectrum, economic

8 and persistent insecticide, has not been preferred

on cauliflower because of lack of information on its
residues.  The result presented in this paper 3|v_es
the magnitude of residues of endosulfan’ and its
Persmtence In both the head and leaves of cauli-
lower, 4
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Materials and Methods
Seedlings of cauliflower variety ‘Snowball’” were

trarltls Ianter in Otitober 6872 on thTe farm of the
ege of Agricy aipur re were in
eﬁ ggsub fAt% |nc rng corftrol. q? agronomic
operations were done as and when necessary. A
protective spray application of 0.05 per cent_endo-
sulfan was rlnven to all plots except Control 27 days
after transplanting.

Two doses of endosulfan, one recommended (0.05
per cent) and the other higher (0.1 per cent) were
8rayed twice, first 33 da¥s after t e protective spray

0 days after_ transplan nér an second 25 days
after first applrcatron (8> days after trans Iantrnlg
Each treatment was randomised and replicated th
times. _First and second aBplrcatrons of each dose
were rIrrven at the rate of about 1300 and 2340 Uha
respectively.

Samples of cauliflower head and leaves were col-
lected ‘at definite_intervals and analysed for endo-
sulfan contents. Samples of head were drawn only
when they were of marketable size. The samples
were first"chopped. into smaller preces 2-3 mm and
then extracted with acetonitrile (3 ml/g sample)
by tumblrnrr% for 30-45 min. The supernatent ex-
tract was filtered through a layer of sodium sulphate
anhydrous held over a’pad of glasswool in q funnel.
The clean-up of extract involvéd washing with 5 per
cent sodium sulphate solution and trans errrnr% endo-
sulfan from acetonitrile to hexane. To ten ml
copcentrated hexane fraction, which also contained
chIoroPh IIand other plant, pigments, were added
2.5 ml distilled acetone ( wrn? exane-acetone ratio
of41 nd 0.5 ¢ activated cha coaI

min and the cIear C0 ourIess extract was
frItered through a thick, 2 cm a ero so ium sup hate
anhydrous, 10 hold any charcoal artrceontesur
face, into a clean, dry reaction tu e. Charcoal and
sodium sulphate anhydrous Tayers were washed 3-4
times to remove the” traces of endosulfan left and
all such washrngs were also collected into the same
reaction. tube. “The filtrate was analysed according
to modified " spectrophotometric method. 1213

Recoveries of endosulfan from cauliflower head
and leaves were aIso worked out (Table 1) and are
app roxrmateP/ 90 per cent respectively. |
order to ca culate the rate of dissipation, half- Irfe
was also estimated. 4

Results and Discussion

Results presented in Table 2 show the residues
of endosulfan on the leaves of cauliflower. Average

It was shaken 0.1

Table L Recoveries of endosulfan in cauliflower head

AD LEAE

Cauliflower head Cauliflower leaves

Added {2608 \Beergro 'rAa\g/}% Added (Y Rvee(r())r '?a\é%
My % % M M % %

150  101.00 6733 - 100 8415 8415

200 17499 8750 — 150 13650 91.00 —

200 14472 7236 7083 200 18450 92.25 89.13

150  84.18 56.12

deposits of 13.652 and 43413 ppm were found from
the first aﬁplrcatron of 0.05 and 0.1 per cent endo-
sulfan. The insecticide dissipated completely in
25 days, when the second a Elrcatron Was _given.
Higher inifial dePosrts of 20.219 and. 59,518 pB
resulting from he second applrcatron probaply
because of higher ap lication rate. also _degraded
rapialy as is ewdent r therr half-fives of less than
5 days. In 20 days, hundred per cent loss occurred
In_case of 0,05 per cent spray, but on an average

605 ppm (with a range of 0.218 to. 1258 ppm)
was_ found from 0.1 per cent a pIrcatron NO™ in-
secticide was, however, detected after 30 days in
any of the application.

An entirely different picture was noticed jn case
of cauliflower heads. At the time of first application
no head was formed and, therefore, the residue of
endosulfan was not determined. As a resuIt of second
application, however, 5.705 an 9 ppm averar%;e
deposrt was estimated in the head fro 0.05 and
per cent application respectively. Ten days
later, the conte { of endosul an reached undetec-
tabIe evel in ower agg lication dose ( 005 er cent)
while It was about 1 IJoPm In case of g er dose

L per cent). . The half lives of about 3 days indi-
cated that resrdue dissipated more rapidly ‘in case
of head than the leaves. Similar observations were
also recorded which says that after sprayrnP cauli-
flower with 0.75 Ib/acré endosulfan several” weeks
before the harvest, the insecticide was maiply found
In the leaves and to a lesser extent on the flower
(head). .~ Two weeks after the last of eight sprayings,
the endosulfan content of the cauliflower leaves was
still 3.8 ppm and flower contained less than 0.05 ppm.

From the point of view of the consumer safety
it could be su gested that endosulfan, when sprayéd
with a recommeénded dose of 0,05 per cent, reaches
below the tolerance. level of 2.0 ppm®B in'5 days on
head and about 10 days on leaves of cauliffower
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Table 2. residues of endosulfan on cauliflower leaves and head
. 0.05% Application 0.10% Application
aDaYiscﬁflE)er{ Lea%ggldue (pprlﬂl)ead Average Residue ) Average Residug (ppm) verage Resid m)
P Lea%es I-‘%gg] \Lea\ges ?—IS%% eavgs %ﬁe(a%)
First application 5-12-1972

CO ew W e

25
Second application 30-12-1972

0 %%g%g §g?g 20219 5.705 %%%21 ]Iﬁ% 59,518 11.549
s W B om e W e w
lot %%% 2.155 Zgélgé) 112;1(2252 3.456 1.353
: £

30

fLeaves: Half life Zida s) and anticipated days when residue reaches 2 ppm tolerance level are 4.63 and 1543 respectively
0.05% application and 4.75 and 23.26 at 0.10% application.

%Head: Half life (da s} and anticipated days when residue reaches 2ppm tolerance level are 3.98 and 6.01 respectively at 0.05%
level of application and 3.22 and 8.17 at 0.10% application-

There should be no cause of alarm to the consumers,

. Basu, A C. hatterjee, P. B., Indian J. agric. Sci.
even in case of unwarranted higher application dose > oo, 55 440 Chaenee, P. B. Indian L agric. S,
of 0.1 per cent endosulfan, because of its rapid de- 6 Atwal, A. S.'and Singh, K., Indian J. Ent,, 1969, 31, 36L
?radanon in case of the head. However, care ought 7 Sandhy, G. S. and Bhalla, J. S., Progr. Fmg, 1973, 9, 12
fp e faken In feeding treeled leaves to. catle and & YRR b B IPCMY TR Unverety
ese should not be fed to them up to 15 days after of Udainar- 1989, ' !
the application of 0.1 per cent endosulfan. 9 Sar”fg'ﬁg" JZ%W?EL M. G. and Singh, D. S., Indian J. Ent,
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The kinetics of thermal dénaturation of leaf proteins from lucerne (Medicaﬁo sativa) has been studied. Four

kinetically distinguishable protein fractions are found to be present in the

eafextract. Both the QD values

as well as the reaction rate constants gave low values characteristic of proteins of particulate nature. From

these studies, 70°C appears to be optimum for fractional heat coa(_LLIJ
reen cytoplasmic protein fraction.
fractional precipitation at lower temperature.

leaf, in order to ge_ta_non-?
suggests the possibility o

lation ofchloroplastic proteins from lucerne
eat coagulation studies by adjustment ofpH

A method has been devised to purify leaf protein from substances which interfere in the biuret method of

protein estimation.

The protein in leaves is an extremely heterogeneous
system from which it is difficult to isolate character-
IStic homogeneous proteinsL Proteins occur I the
protoglasm of the leaf cells, 30 to 40 ger cent of which
may e found in the chloroplasts, 5 to 10 per cent
In the mitochondria and the rest in other particulate
structures and the protoplasmic. fluid. Most of the
Protem_s In the leaf are enzymic in nature and, there-
ore, different from the reserve proteins of the storage
tissues in- seeds.

The use of leaf proteins as a possible source for
human copsumption has been extensively advocated3
The precipitated leaf protein has an ‘unacceptable
dark green colour due to the chloroplastic fraction3h
Some"work has been done to differentially precipitate
these fractions but the colour problem fas not been
completely overcome but for removal with acetone.
Thus a careful stu_dry of the precipitation character-
istics of leaf protein is of considerable importance.

In this paRer IS reported the investigations carried
out on the thermal Preu Itation characteristics of a
protein extract from [ucerne leaves over a temperature
range between 40 and 80°C, aTs ﬂlso aH different PH
values. The kinetic aspects of thermal denaturation
of this protein at 60 and 70°C were studied and from
the dafa, energies of activation and
the different fractions were calculated.

Materials and Methods

Fresh leaves of lucerne Were chilled, crushed and
the juice pressed out. The temperature was always

dQ D values for 7N

kept_below 5°C.  The juice was centrifuged at 1000
;E)rd_zsmm and the supernatant fluid faken for thé
udies.

A portion of this extract was alsg centrifuged in a
refrigerated centrifuge at 11'0008 for 30 min.  The
supernatant fluid (hereafter called cytoplasmic fract-

jon) had a pale greenish-yellow colour.

Protein estimation bg the Biuret method The
leaf extract could not be used directly for the. esti-
mation of protein by the Biuret method due to inter-
fering substances Which._masked and inhibited the
colour development. Initial purification of the leaf
extract was therefore needed and the following
method was adopted for the purpose.

Half to one ml of the sample (containing not more
than 35 mg protein N) was taken In a graduated
centrlfuge tiibe, and madetap to 2 ml with distilled
water, 8 ml acetone was added, mixed and the tube
allowed to stand for 5 min.  The mixture was centri-
fuged at 2,000 g for 10 min_and the supernatant fluid
discarded.  To" the preC|E|tate_5 ml' 0.IN NaOH
was added, the tube shaken wqorously 10 dissolve
the precipitate, and centrifuged at 3000 for 30 min.
The _clear supernatant was collected in angther
centrifuge tube. To the former tube another 3 ml
._ a0H was added and the residual precipitate
dispersed to dissolve as much as possible and centri-
fuged_ as above. The combined alkali extract gave a
protein recovery of over % per cent. Three ml of 20 per
cent trichloroacetic acid was then added to the extract
and mixed. The mixture was allowed to stand for

*This was submitted by the senior author as a part of the course work leading to M.Sc. (Food Technology) degree of the

Mysore University.
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10 min, centrifuged at 2000ﬁ for 15 min and the
supernatant discarded.  To the precipitate, 0.IN
NaOH was added to make the volume to I ml. To
this 5 ml of the Biuret reagent was added, mixed
to dissolve_the precipitate and allowed to stand for
30 min. The coloyr density. was compared in a
Klett-Summerson  phatoelectric ~ colorimeter  usin
No, 54 filter_against a blank contamm? I mlof0.1
NaOH and 5 ml of the Biuret reagent.

Heat greclpna_non methods:. Five ml of the extract
was taken In thin-walled (thickness: 05 mm) glass
tube (10 mm x 100 mm) an brou%ht to room tempera-
ture just before subjecting to heat, The samgles,
under constant stirring_were kept in a water bath
at temperatures of 40,°50, 60, 70, 80, 90 and 100°C
for exactlg 60 sec. For heat denaturation studies
at selected temperatures, the samples were heated
at 60, 65 and 70°C with time intervals of 5 sec.
The_effect of pH on heat precipitation at 60°C was
studied, over a range of 5.0 to 8.0. Even though
autolysis of proteiis in leaf extracts is reported?,
this is not taken into account in these experiments
as the time of heating was very short even at lower
temperatures. , _ _

Subsequent to heat dénaturation of the proteins,
the tubes were remaved and immediately cooled in
ice-water and centrifuged at 2000% or 15 min,
The residual Jaroteln content In the supernatant
was determined by the Biuret method.

Results and Discussion

(@) _Protein precipitation at various temperatures: ime

From Fig. 1 it can be seen that above 80°C almost

mo}

% Protein N precipitated

TemFerature (°C)

Fig. 1. The extent of precipitation of protein from
leaf extract at temperature between 40-80°C in
one minute

comcolete precipitation takes place within 60 sec, at
80°C more than 90 per cent of the protein is precipi-
tated, . whereas,_ below 50°C the preugltatmn_ 1S
mmgmflcant. From the Oorehmmary observations
the Temperature range of 60 to 70°C ‘was consigered
optimum for a detdiled study of the heat precipita-
tion characteristics of these “proteins.

%}? Kinetics of precipitation between 60 and 70°C:
Table 1 shows the “relafionship _between time and
the amount of the protein (Premgltated at three tem-
peratures, viz., 60, 65, and 70°C respectively. The
colour of the residual solutions after differént time
intervals of heating at these three temperatures are
also_given. A _semllo? plot of the residual protein
(a-x) aqamst time al_ various temperatures shows
excellent correlation with the theoretical expectations
of first order reaction kinetics for heat precipitation
of proteins according to the equation

£ 23lg a
t @-x)
where a=Initial protein concentration
(a->}9:Protei_n concentration after time t’
=Reaction rate constant

These are E)_resented in Fig. 2. The data presented

suggest tha

Table 1. heat precipitation of leaf proteins fhom whole

LEAF EXTRACT AT 60, 65 AND 70°C

ProteinN (mg.)  leftinthe o Protein N
supernatant fluid (a-x) Prempltated
65° . 60°  65°

10°
.

(sec.) 60°

()

N,

RO —

i

—————

=&

=

<OOOO®
—
RN UToo = U1 RO LW o O
BRSO ORNOYOYOO o —
O oYOO D W
ORI =
oo oo o SO LW LWk

—ix |
~J oo
~N—JOooh o o1 LWL

RO MO RO =~ —1 00 O = GO B —1 O LD WO U100 RO O
O
RS
~N i~

w
S
S

RGO —JTIRI SO RO O O = > F RO O ~o

OO
— o
LOH
OO~
LT | E8BESE8_

GY= Greenish Yellow Y=

€O OO O O 0O —U

900 0.
G=Green

~<

ellow



Log10(a-x)

68

Time (sec)
Fig. 2. Precipitation of leaf protein at 60, 65, 70°C, and

H!-lIF,'SIII and 1V are the fractions

1 Heat precipitation at 60 and 65°C reveals

four distinct protein _ fractions. = At 70°
distinctly

only three are

however,

C
noticeable, the fourth

fraction probably having “co-precipitated along with

the third.

2. Quantitative estimates show that the first
fraction (1) accounts for about 35 per cent of the total
Protems, he second (I1) for about 42 per cent, the

hird fraction III)f

for"about 15 per cent_and the

last fraction (IV) Tor about 8 per cent. This last
fraction 1 precipitated_extremely slowly at 60 and
65°C, but ‘faster at 70°C.

3. With the precipitation of the first fraction (1)

there is g concurrent removal of
pale yellow (supernatant) extract.

green colour leaving a
The former”is

perhaﬁs the chloroplastic fraction along with some

mitoc
support this view.

ondrial _proteins.  Microscopic ~observations

4. The second group is likely to be constituted
of the rest of the mitochondria“and a greater part

of larger microsomes;

their $ize, would %bwousl
d the thir

fraction most probab_lg/_
consisti

the second an
matter, possibly

The latter, depending on

he d_lstnbute% beflween
fractions. The fourt
consists of non-particulate
ng of soluble proteins,

From the slopes of the curves on the semi-log
plot the first order reaction rate constants (K) wer

calculated. Table 2
between 60 and
An _Arrhenius

In Fig. 3, from which

ives these and QI0 Vvalues

70°C) for the various fractions.
plot. of these qhservations is shown

the activation ener?les (EA)

for thermal denaturation of the Individual fractions
calculated. These are listed in Table 3.
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Table 2. first order reaction constants of the
FRACTIONS AT 60, 65 AND 70°C

Absolute , _
temoo. First order reaction constant
Ul K, k2 k3 k.
333 001265  0.002415 0.0078  0.000767
338 002128 0.00469 00138  0.0013
343 00414 001265  0.0245 -
Qio 33 52 3.2 —
(between 60° and 70°C)

Table 3. activation energies of the precipitation of the
FOUR LEAF PROTEIN FRACTIONS

Part of the curves of log (a-x) vs time
I Il 1 \Y

Slope E(act)

6 x 103 8.02 x 103 56 x 103 3.0 x 103

Energy_of activa-
tion E(act)
cal/mole

21690 37,010

25,840

13,850

“10 b

~8:0

1“10 (K)

-3.0 |

(1/2 x 103
Fig. 3. Precipitation of leaf proteins : temperature
variation of Kr

[, I, [11 and IV are 1st, 2nd, 3rd and 4th deflections
respectively

5..  The Q1 values for precipitation of the three
fractions (1, 11 and I11) are 3.5,5.2 and3.2 respectively,
which are apparently low for protein denaturation.
The a'rtlcul e fnat e of theSﬁ proteins may provide
an explanation for this anomaly. _

The EAt values for the first three fractions are
low as expected of proteins of particulate nature as
against very high values of the order of 35,000 to

3.0
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1.30.000 for others8 However, the EAR value
even for fraction 1V, which is assumed to be more
soluble, is surprisingly low.

%oThermaI stability of the cytoplasmic fraction:
Table 4 gives the kinetics of protein precipitation
at 60°C. “Fig. 4 shows a plot of Iogn (a-x) “against
time_for the ‘whole leaf extract and the cytoplasmic
fraction. It can be seen that the cytoPIasmlc fract-
lon behaves almost _exactlg like the whole leaf extract,
except In the initial stiges. The slight deviation
from the second part of the curve may be due to
sle1d66n0entgat|on of a small fraction of this protein at
_(d) . Effect of pH on heat prempnanon characteris-
tics of the protein; Table 5 shows the heat precipi-
tation characteristics at 60°C in the pH range 5to' 8,

Table 4. heat precipitation of protein from cytoplasmic
FRACTION AT 60°C
Time Protein N in the %Protein N
sec supernatant precipitated
mg.
0 2.76 0
10 2.44 11.3
20 2.34 15.2
30 2.28 174
40 2.24 18.8
60 2.14 22.5
120 191 308
180 1.7 37
240 1.48 46.0
300 1.3 52.3
360 115 58.3
420 0.97 64.9
480 0.86 68.9
540 0.73 13.6
600 0.45 84.5
660 0.28 90.0
720 0.23 91.4
780 0.22 92.0
840 0.21 925
900 0.19 93.1
Table 5 EFFECT OF PH ON HEAT PRECIPITATIONS OF LEAF
PROTEINS AT 60°C
Htler%téng % Protein precipitated at pH value of
sec. 8.0 7.0 6.5 6.0 55 50
10 94(G) 91(G) 104(G) 19.3(G) 3L3 (G) 90.6(Y
15 16.7(G) 15.5(G) 17.4(G) 17.3(G) 35.8( 93.9(Y
20 20.3(G) 19.3(G) 21.9(G) 329(GY) 414 965 (Y
25 25.4(G) 24.9(G) 26.5(G) 35.8(Y) 44.1(Y) 966(Y
30 29.4(G) 27.8(G) 3L8(GY)37.2(Y) 545(Y) 9B2(Y
G= Green GY = Greenish Yellow Y =Yellow
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©.8
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Fig. 4. Precipitation of leaf protein at 60°C, pH 6.5
A, Whole leaf extract; B, Cytoplasmic fraction

100

< Protein N precipitated

Fig.5. EffectofpH onthe precipitation of leaf
protein. Time, 30 sec; Temp, 60°C

The pH of the leaf extract was around 6.5. Fiq._S
shows_ a_ relationship between pH and protein
precipitation in 30 sec.

Below pH 55, precipitation is noticed even at
room temperature. * From the colour of the super-
natant fluid and the amount of protein precipitated
It appears, that at pH 5.5, a co-precipitation of the
thopI_asmlc protein occurs along with the chloro-
plasmic proteins.
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Calcium and magnesium chloridet(};]reatly[educes the curdtension, whereas sodium chloride, sodium acetate

and sodium citrate do not affect

e tension significantly. Additives like pectin and gelatin increase the

curd tension whereas glycerine monostearate and lecithin decrease the tension slightly. Formation of
total acid does not change appreciably by the additions of salts and additives, but sodium chloride, sodium
citrate and lecithin were found to increase the volatile acid content of the final curd.

Curd (Dahi) is a thick, sour, fermented milk pro-
duct havmﬁ a close resemblance to Yoghurt, It
is one of the most popular amongs_t milkproducts
consumed In India. The production. of milk in
India is estimated to be about 23.0 million tons] and
9.1 per cent of the total milk production is utilised
for curd preparation2

The desirable or?anolepnc properties of curd
are firm body with cfean acid taste and aroma, with-
out bitterness, saltiness or other off-flavours. The
flavour compounds of greater |mf)ortance are lactic
acid, volgtile acid and diacetyl34 The diacetyl
content of market samples is negligible6

The chemical and m|crob|olo?|cal %uahty of dahi
samples from different parts of India vary_ widely
and there is hardly any process control in"its pre-
paration, The mast.common orgamsms are Strepto-
cocel and Lactobacilli and commn contaminants® are
yeasts and molds which_give bitterness and other
off-flavours to curd after 72°hr of storage. Yeasts are
known to synthesise B-complex vitanlins6’

Chandrasekhara et al? devised a simple curg tension
meter for determining the curd tension in milk. . The
effect of heat and addition of phosphates and citrates
on the curd tension of buffalo milk were studied
and it was found that the curd tension of buffalo

milk was reduced to a very low figure as a result of
these treatments.

Sufficient work has also been done on the factors
affecting the curd tension of cow’s milk9 The
availaple data indjcate that the ingredients of milk
directly affecting the curd tension are caseinl0'll and
lonised calcium213 Doan and Welchl showed
that the curd tension was a linear function of the
casein content when there was sufficient ionjsed
calcium. - Lyman et al, 2213 reported the removal of
the fonised Calcium present in milk by base exchange
process_reduced consideraply. the curd tension 0f
milk. The curd tension of milk can also be lowered
by. various other treatments such as bmhng]ﬂlﬁl‘}
aCidification and . homogenisation’617 addifion o
phosphates and citrates®

All these reports, however, are on rennet clotted
curd but the structural difference is significant bet-
ween rennet and lactic fermented curd %dam).

It alsowell-known that the flavour of the fermented
milk Is improved b)i the addition of citrates, cream,
lecithin, sodium_ cfiloride etc. But no data are
available regarding their effect on dahi, The present
study was, “therefore, undertﬁken 0 mves_U%ate the
effect of various chemical salts and additives upon
the quality of dahi.
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Materials and Methods

Preparation of curd:  Milk (prepared from spray
dried whole milk powder ma_mtammg 12 ger cent
total solid) was heated In conical flasks at 85°C for
30 min with frequent shaking and then cooled immedi-
atelgl to room temperature.. Pure and active culture
of 3. thermophillus (cont_ammg 0.80 to 0.85 per cent
lactic acid) grown on milk stérilized at 5 psig for 30
min and codled, was inoculated at the rate of 5 per
cent (v/v) and incubated for 16 hr at 40°C, Curd
(t:mg{ioonn Knives were placed in the beaker after ino-

Titratable acidity was estimated by titrating

g of the sample against standard alkali usmg
phenolphthalein as indicafor. Results were_expresse
as per cent lactic acid.  Volatile acidity was
determined according to the method of Hammer
and Ba|Ie)i19 . The 7esult was expressed as ml of
standard dlkali (N/100 NaOH2 required to neutralise
the 150 ml condensate collected from 10 g of samPIe
curd. Curd tension was_determined accordmg to the
method suggested by Curd Tension Commi
the American Dairy Science Association, and as
described by Chandrasekharg et a/8

All salts Were added to milk after heat treatment
and in 0.2M concentration. _Pectin, GMS and leci-
thin were added during heating of milk to solubilise
them and the entire nilxture Was then homogenised.

Results and Discussion

. The effect of salts upon curd tension is presented
in |8. L In all cases cyrd tensjon was reduced with
the adldition of salts. Calcium and magnesium chloride
reduced curd tension more sharply than corresponding
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Fig. 1. Effect of salts upon curd tension
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additions of sodium salts (O.ZM?. The effect of salts
upon titratable acidity and volatile acidity of curd
has been. represented”in Fig. 2 and 3 respectively.
The addition of these salts to milk increased. the
titratable acidity at a lower dose. Volatile acidity
was very sharply increased in case of sodium chlorice
and sodium citrate. The addition of salt in hlqher
amount a?a_m reduced the volatile acid content of
curd.  Calcium and magnesium chloride, however,

did not improve the flavour of the final curd.

The effect of additives upgn the .curd tension i
shown in Fig. 4. Curd tension Is increased by the
addition of gectln and _gelatin but decreased "to, a
little extent by the additions of GMS and lecithin.
The effect of these additives upon titratable acidit
and upon volatile acidity is shown in Fig. 5 and

‘ T T
Lt .
.) /I]/\\ N l B —
| ~ |

SR S V)
ta s~ 4 ~

T Titwababtt a0l (s D lactw acia)
5 -

e

i
i i
"*L—"_L_“_Jl_‘*—lzfl
o

r t—3s—t 3t
———— VO Of 02 50Ut Solubion Gcdest fel/ico wd walk)

Fig. 2. Effect of salt upon total acid of curd
Legend same as in Fig. L
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respectively, The titratable acidity did not chanqe
with the dddition of these additivés but the volatile
acidity was h%ﬂsy increased by the addjtions of
lecithin and GMS' but not by “pectin and gelatin.

Lecithin and GMS also retain the texture of the
curd better, because of their colloid stabilising
action. The curd tension was increased by pecti
and gelatin probably. due to their gellmg action.
The increase in volatile acidity of the curdl due to
the addition of sodium_ chloride was presumabl
because it acts by ‘brlngln(‘; out the flavour’, a well
rec_o%msed property of salt in foods. The action of
Lecn |nl as flavour improver in fermented milk 15 well
nown
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Extent of polymerisation and resulting losses in polyunsaturated fatty acids, iodine value and in vitro diges-
tibility that take place in refined groundnut oil during frying of purees at 180, 220 and 260°C have been investi-
gated. The monomers, dimers and polymers were sei)arated by liquid-liquid partition chromatography

on silicic acid. The concentrations of dimeric and po

ymeric fractions ranged from 11.8—18.6 per cent

and 10.0—12.2 per cent respectively during six hours offrg/ing under the conditions used. The percentaqe

decreases in the rates of hydrolysis bly p_ancfrﬁatltn &/vlgrte 3 % :
ysis of heated fats are discussed.

causes for decreased enzymic hydro

_ A major Portjon of the vegetable oils. produced
in this country Is utilized for deep or shallow frying
of foods, either in the form of raw oil or after refining
and hydr_oqenat_mn. . Of these, groundnut oil is the
major "edible oil, utilized by the Iar(l;est_segment of
population. Durmg frying; vegetable oils “are sub-
Jected to _temperatures ra_ngm? from 180-250°C
and _questions " arise re(l;ardmg he wholesomeness
of fats/oils used repeatedly “for frying Pur_poses.
Durmq the course of heating in preséncé of air, fats
and ofls are partially converted info, volatile. chain-
scission products, rion-volatile oxidised derivatives
and dimeric, polymeric or cyclic substances, The
nature and extent of these “changes depend ve&y
much on the kind of fat and the Way it is heated.
In continuous Ceep fat frying, large quantities of
fat/oil are absorbed hy the foodstuff and thys continu-
ously removed, and this has to be replenished with
fresh fat.  Through such removal and. replenish-
ment, fat reaches™ a steady state condition and s
perhaps unlikely to detériorate beyond a ertain
Pomt._ In intermittent frying, the fats remain hot
or quite long periods and ‘alsd undergo many heating
and cooling “cycles before they are Used up during

at 180'C, 38 at 220°C and 52 at 260°C. Paossible

sucoessive frym?, operations. Probably fats receive
maximum oXidative and thermal abuse in this sort
of_gperation. , y _

The chemical and nutritive éaropertles Of fats
heated both under laboratory and commercial con-
ditions have heen extensively investigatedl Raju
et al2 reznorted that groundnut oil ™ heated _ for
8 hr at 270°C Produced growth depression, fatty
livers and elevated blood “glucose and” cholestero]
values In rats; the nature and extent of chemical
changes that occurred during the heating progess
were” not studied. In a prévious communication3
from this lahoratory the comparative chemical changes
that take place dlring frying of purees in  refified
groundnut” oil and vanaspatr” were reported. The
present commupication reparts the dimer and pol?/mer
contents, in vitro digestibility and polyunsaturated
fatty acid gPUFA Contents “of refined groundnut
oil "before and after frying at three temperatures.

Materials and Methods

Frying conditions; Commercially refined ground-
nut Qi Was heated in batches of I'kg each time in a
circular concave iron pan (diameter” 14 in., depth,
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d at 180, 220 and 260°C respectrvely Purees,
ro lled from 5_q of a dough itself made by mixin
1200 g atta with 750 ml water were frred dt each 0
the three temperatures at the rate of 65 purees d)er
hour. After 3'and 6 hr, samples of heated ol 10
were removed for measurement of monomer
and polymer contents, in vitro dgestrbrlrty to pan-
creatic lipase and PUFA  contént. The _heated
samples were stored in glass bottles In a refrigerator
prior to analysis.

Chromatographic separation: _The column chrom-
atographic method was essentially that of Frankel
etat) Dry silicic acid 150g, heated at 120°C for
15 hr was well mixed with 40'ml of immabile solvent
20 per cent methanol n benzene)f The mixture
was slurried b}/ addrng 100 ml o

Jder cent methanol | benzene? with rapid mixin
an the slurry transferred to a column (2.5 X40 cm
fitted with & sintered glass disc at the |ower end,
Air pressure was applied at the top of the colump
to et a uniform bed.  The oil sample was saponi-

and the fattY acids liberated with dilute” HCI
and extracted with ethyl ether. The extract was
repeated|y washed with distilled water and moisture
removed” over anhydrous sodium sulphate. The
ether was removed under vacuum and a known wejght

0.2 g) of fatty acid was dissolved i 2 ml of mopile
solvent and applied to the top of the column, The sides
were washed with another 5 ml of mobjle solvent.
The column was eluted first with 320 ml of mobile
solvent and then with 250 ml ethyl ether at a uni-
form rate of 3 mi/min, ~Aljquots {10 ml) were col-
lected and the quantity of fatty acid In each was
determined by titrating” with potassium hydroxide
(0.02N) solution to thymol blue.

In vitro drgestrbrlrty

|mer

by pancreatic Irloase The
?rocedure of Fiore and Nor d5 was_followed with
light modifications. ~ Carbowax-400. (2.5q) was
dissolved in 100 ml water and the solution neditralized
to pH 7 with dilute NaOH solution, To this 828
of oil sample was added and the mixture emulsifie
in a Waring blender, Ten ml of the freshly pre-
pared emulsron and OmI of pancreatin solution in
phosphate buffer g 1.2) were shaken at 37°C for
4 hr onamar{netr stirrer’  After this period 30 mI
of alcohol-acetone (1:1 VA) mixfure was added to
break the emulsion and the solution was titrated
agarnst 0.05N° NaOH solution to phenolphthalein.

A blank \rsm heat-inactivated enzyme solution was
run- simultanéously.

Polyunsatura.trd fatty acids: The PUFA content
was determined by the AOCS method6using 6.5 per

mobile solvent P

cent potassium hydroxide and 15 min for isomer-
isation.

Results and Discussion

Proportions of monomers and polymers: Frg 1
shows the results of chromato raphic separatron of
monomers, dimers and ers on silicic acid.
Refined groundnut ol contarns mostly monomeric
material and a very smal| quantity of polymers but
no dimers.. As the oil i |s heated, monomers, decrease,
polymers rncrease and |mers Tpear n rncreasrn
amounts.  The peroxid evaueo he heated samp es
are low, below 10 meq of oxygen per kg of fat
Frankel et a|f reported a Irnear rélationship™hetween
eroxide value and the oxidative dimer content of
vegetable oils, which must theretore be low in the
p sent instance.  Barrett et al? found durrnd fry-

Ing in cottonseed oil that the Polymerrc materials
carry mostly carbon-carbon rather than carbon-
oxygen linkdges. Dimers and polymers present in
heafed droundnut oil are also likely to have carbon-
carbon “inkages

Table 1 shows that after 6 hr of
the content ot dimers was 118 per
rl)ol mers 10.0 per cent. At 22 C
25 and 100percent and at 260°C dim
18.6 per cent and polymers 12.2 per

t and that of

Ures_ were
s constrtuted
cent,

frying at 180°C
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Fig. L Chromatographic separation of monomers, dimers
and polymers on silicic acid column.
1. Refined (_}roundnutorl 2 and 3. Refined groundnut oil
heated for 3hr and 6 hr respectively during frying
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Table 1. percentage op monomers, dimers and ploymers in
REFINED GROUNDNUT OIL HEATED AT 180, 220 AND 260°C FOR
FRYING PUREES

Tfergéﬁ of PeHod Mogomers Dm(l)ers Polymi

g r % % %
0 9%.7 0.0 33
180 3 90.7 45 49
6 19.2 118 100
220 3 84.2 98 6.0
6 71.5 125 100
260 3 81.4 110 1.2
b 69.2 186 122

_In vitro digestibility: .~ Table 2 shows the pancreatic
digestibility “of the orlqmal and heated oils, The
gercentage decrease in the rate of d|(?oest|b|l|t Was
6 per cént at 180°C, 38 per cent at 220°C and 52 per
cent at 260°C. If the total frying time is considered
In terms of two perjods of 3"hr each, the decrease
in rate of digestibility at 180°C was the same for
both periods,”but at"220 and 260°C, the decrease
was greater In the first period than in the second.
Formation of several products on heating could
account for the observed depression in lipase activity.
The presence of short chain carbonyl compounds
like malonaldehyde, (?ro lopaldehyde,” formaldehyde
etc., and of fat "hydroperoxides, have hoth been re-
ported to inhibit Iipolysis 80 However, the peroxide
values in the gresent work were all low, pointing to
low concentrations of oxygenated fat derivatives.
Cyclised glxcendes formed by thermal polymerisation
and Diels-Alder condensation products, Such as are
known to be present in heate veg{etable oils, are
both likely to offer steric resistance o lipolytic attack
on_the ester linkage.
Changes in PUFA: Table 3 shows the PUFA
contents and the igdine values of the heated fats..
Groundnut oil itself after isomerisation exhibits
an absorption maximum at 233 nm for _diene con-
jugation,” showing that linoleic acid F27_ el cen_ta
I5"the sole PUFA_present. Losses of linoleic aci
after 6 hr at 180, 220 and 260°C were as high as 53,
81 and 9 per cent respectwely. Fleischman et al}
reported PUFA losses of 15 1o 47 per cent durmg
commercial and home cooking of corn and cottonsee
?1”950 %tG Otoe(rgperatures ranging from 375 to 495°F
Losses in iodine value by heating varied in the
present work from 18 to 33 per cent; whereas in the
DIEVIOUS study{a where five times the guantlt of
ol was taken the losses were only from 5 to 17 per
cent. . Clearly the quantity of ¢il and the surface
areq in contdct with air diring heating are relevant
to the degree of deterioration.” In demqnmg equ-
ment for ‘deep fat frying, attention must be"paid to

Table 2. changes in in Vitro digestibilit§ of refined ground-
NUT OIL DURING DEEP FAT FRYING AT 180, 220 AND 260°C

Température Heatmgperiod In vitro digestibility*

— 0 132.8
180 3 109.9
b 84.5
220 3 92.0
6 82.8
260 g 8.8

63.7
*Millilitres of 0.05N NaOH required for the fatty acids libe-
rated from 8.8 g of refined groundnut oil by pancreatin during
4 hr at 37+ 0.05°C.

Table 3. changes in polyunsaturated fatty acids content

AND IODINE VALUE OF REFINED GROUNDNUT OIL DURING DEEP FAT
. frying  at 180, 220_ and 260°C .

Frynl%temp. Heatm%rpenod Lmol(%: acid  lodine value

0 211 913
180 3 19.6 83.5
6 117 154
220 3 133 81.0
6 53 —
260 3 115 18.7
b 14 65.9

such conditions as time, temperature, shape of equip-
ment and fat turnover so as to minimise the extent
of deterioration, as judged by loss of PUFA and
development of non-absorbablé dimers and polymers
which resist lipolytic attack. Though triglycerides
can be absorbed in part even witholt prior hydro-
lysis, formation, of free fatt)( acids and diglycerides
By pancreatic lipase promates emulsification of fat
and thus raises the degree of its absorption.
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Suitability of Raw

and Steamed Cereal Grains

for Making

Deep Fried Preparations
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Bajra (Pennisetum typhoides), was found to give a highly crisp, deep fried product while wheatand refined wheat
flour gave extremely hard products, maize, sorghum and rice coming in between. When the grains were
steamed for about 30 minutes after washing in water the pattern of suitability was markedly altered. Al-
though all the steam treated cereals were better than untreated controls with respect to the crispness of the
deep fried products, the improvement was phenomenal in the case of wheat as compared with other grains.
The addition of shortening reduced the hardness of the deep fried product while the addition of black gram

dhal flour had the reverse effect although the latter gave adhesion to the dou%
Steaming of cereals, particularly wheat and bajra, could be used as a met

h and improved its extrudibility.
od of reducing the requirement

of shortening while in preparing deep fried crisp products and for making prepared mixes for them.

Deep fried products are valued for their crisp and
crunchy texture and are. prepared from cereals and
cerea| Rulse mixtures. Rice and maida (refined wheat
flour) nave been the normal cereal components used
for ‘making these. preparations. In "attempts to
produce a feady mix flour for progucing the Chakli
using rice and black gram flours it was found that
the ‘amount of shortening needed for producing a
crisp_texture in the finishied product was s high as
to affect the cost of the mix. It could also affect
Its shelf Iife. When rice was substituted by maida
the dough could not be easily extruded ‘through
the household hand press. In” preliminary studies
to reduce the need for shortening and “facilitate
extrusion, steam treatment was folind to jmprove
the crispness of the deep fried product and facilitate
extrusion in the case of maida and wheat. The ahove
warranted a detailed systematic study of the suitability
of different cereal ‘grains for_ making crisp dee
fried products and the effect of steam ‘treatment on
ttged same. Results reported here relate to such a
study.

Materials and Methods

Rice, wheat, maize, sorghum, bajra (Penniseium
typhoides). and varaqu (Paspalum scrohiculatum) Seeds
were obtained from the Agricultural Farm or standard
suppliers and cleaned of impurities, and ground in
a plate grinder mill to loass through BSS” 44 mesh
sieve. The whole meal flour inCluding the bran

76

Eexcept in the case of rice) was used in these studies.
ehusked bajra and unpolished brown rice were
also used for comparison. For steam treatment,
the_grains were washed in run_mn? water and after
draining the water, spread in \ in. fayer in trays and
steamed for about 30 min and thendried to” abqut
2 per cent moisture. Maida was Steamed for
30 min without any wetting. The varagu_ grain
used In the study had been parboiled bg soaking . in
hot water at 60°C for 3 hr followed by steaming
and drym%. The steam treated products werg
also ground to pass through 44 mesh sieve.

The relative ease of extrusion of the dough through
a standard die fitted to a hand-vermicelli"press was
reckoned in terms of the time needed for extrudmg
the dough between 2 markings (L5 cm apart) on th
inner socket of the extruder~at constant pressure by

applying a known weight (5 kg) on the balance paf
I an improvised pressure extruder s%stem gF|Og l%
The amount of water needed for making the doug
was also determined.

The dough from the raw and steam processed
flours was Extruded and fried in hot oil (150°C to
start with and ending at 175-180°C) and the crisp
eating quality of the Chakli curls was measured b
mearis of a Kiya gpe hardness tester which measured
the force neaded for crushing the Chakli pieces.
However_ these meter readingS were found to be

less sensitive than oreganole tic panel tests, Hen?e
further comparative tésts were done organoleptically
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the hardness being expressed in an
improvised scale var mS from 0.2 to
8 as indicated in Table™L The data
on extrusion time and hardness
{nodnesx are averages of several replica-
|

The effect of adding black gram
flour or shortening along with” the
cereal or millet flodr on the crispness
uality of Chakli was also studied.
he amount of shortemn? necessary
for |mpart|nd an acceptahle crispness
(hardness scale 0.2-0.5) to the Chakli
was determined for the various mixes,
The fat content in the deep fried
groduct was also . determined as 9er
tandard _method _ (AQAC, ,
Eleventh Edn., p. 224).

Table 1. organoleptic hardness scale rating for chakli

Terms of crispness Acceptability (Hgtrdn%e
L Extremel crls mount Highly acceptable 02
|n to o
-do- 8
% g |ecr|p Qune gceptable 1.%
ngmgtobehard Tendin tglbenon '
i ac_cg table .
rfce hard Notaggeptable .'
xteme ard -00- I
10. Extre WII
cas dene xte lor
uncooe core -do- 7% and
above

Results and Discussion

Data presented in Table 2 show that the steam
processed flours requwed slightly more water for
making of the ou% Thesé djfferences were re-
Iatwelg smaIIer for ajra and maize than for others.

ough from wheat and Maida could not be
extruded: by normal hand pressure the extrusion
times being’ very h gf (more than 50 sec). The
dough from the other“flours could be easily extruded.
The extrusion times varied from about 2°to 20 secs.
Steam treatment generally reduced  the extru5|on
time and facilitated ease” of extrusion, the effect
being remarkable in the case of wheat and Maida.
WIth rice and sorghum, however, the dough consis-
tency became_ somewhat sticky and extrusion time
was " actuall mcreased

Wheat and Maida gave the_hardest of the deep
fried products (hardness rating 7-8). Rice and maize
also gave quite hard Chaklis (hardness rating 4-5).

F1a. 1. Improvised dough extruder

Whole meal hajra flour gave a hi ghl crunchy Eroduct

(hardness_rating 1) although soméwhat darkish in
colour. The silky soft porous bran/glume of the
bajra Probably contributes to this ™ texture. It
remgvsa by pearling increased the hardness rating

There was a consistent improvement in the crisp-
ness quality of the deep fried products when the
cereals. were steam processed. Here again, the
beneficial effect Was spedall)( noteworthy 1 the case
of wheat and Maida. The treated wheat and Maida
ave Chakli with hardness index of 0.4 and 0.8 res-
aectlvel Best crispness was noticed in Chakli
rom Steamed bara, Among the products  from
stedamedfc%reals rice crispy was the hardest with an
Index 0

While the crispness of the fried product was jm-
proved by steaming, the extruded dough lacked
suﬁldent adhesweness particularly with maize and
sogg um which could not be extruded continuously

shaped into_the round strands. This was possi-
ble by introducing black gram flour but only at the
cost of making the product hard. Even at” 10 per
cent level the hardenmg effect was pronounced” in
0ases
The leve of shortemn 6hydro enated vegetable
od? which was needed t0. be” added to thecereal
pulse mix to give a deep frled zproduct with cnspness
In the acceptable range of 0.2-0.5 has heen worked
out _for the various cereals The mixes that %ave
har _products red uired a |gh eveI of shortefling

glve an, acce product. Wheat and ba Jra
mixs required. on 2 per cent addition of short
ing while the rice m|x required 15 per cent addition.

9_’
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Table 2. effect of steam processing on dough characteristics and crispness quality of deep
FRIED PRODUCTS FROM CEREAL GRAINS

hortenj ' t H ' f
Extusiont i m e Hardness index of crispie Sop%n??l'%?isrpen uslsre|H1 E%ékff” S;Crﬂgﬁgljsn V\}Pﬁei(&%;

P d H Ethe eter

Cereals Raw  Processed  Raw Pprocessed V\:?tlcﬁeusrsli)o/ Shorten- ﬁgnfjs exﬁrz}cti\ées readings
BGF ' 0/9 erql& éhg}Ph Raw  Processed

0 0
Wheat 0. 0.7 2.0 04 400 29 16
Maida ) 0 32 ) 25 50 0.2 415 25 6.8
4) ) D) (3

Péi%;w)olish) ) 0 73 B 4.0 130 02 3Bl 31 30
- - 5 . D. ND. ND. . . N,D.

R e p Ll oW woe

Sorghum 0)) ) 32'1) 38' ) 15 9.0 0.2 432 28 2.3
Ragi ) ) 25'3) I6) 15 9.0 05 35 ND. N.D.
Bajra ) 0 ég) 4%7@ 05 2.0 0.2 365  N.D. N.D.
ity W 08 DC wowow owowow

Under ‘Extrusion time” the figures in brackets indicate the water needed to make dou%h from 100 g of flour,

Under ‘Hardness index of crispie’, the figures in brackets indicate the fat content in

BGF: Black gram flour; N.D.: Not done.

About 10 per cent was required in the case of the
other cereals.

With, regard to the oil content of deep fried pro-
ducts, 1t was found, in general, that the greater the
%rh%pkrll_ess, the greater was the oil content of the fried

.
shortening added to the mixes prior to fr%(mg. _There
was, however, no indication of proportionality bet-
ween the crispness and the oil content of th&Chakly.
The_bajra Chakli had_the lowest oil content with
maximum  crispness.  This point has however, to
be checked further by more controlled studies.

The gffects of black gram flour at various levels on
the crispness (ﬂualltY of Chakli from rice, wheat
and k{OW [ are presented in FI%. 2. Increasing levels
of black gram flour increased the hardness of the
Chakli, Tn contrast to this, at fixed level of black
8ram flour, Increasing proportion of shortening re-
uced the hardness “contributing to an agreeable
texture of the product,

Chaklis are made tradijtionally b usmg a mixture
of black gram flour and rice. * The preSent studies
have shown that products. much crisper than that
from rice, could be made using other processed cereals
and millets and with much “less shortening which
IS a great advantage in the formulation of stable

This “was so Irrespective of the level of

inished product (ether extracts).

-3

o8 b ¥ R
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Fig. 2. Effect of shortening and blackgram flour on
hardness index of chakli

W, Wheat: R, Rice; J, Jowar

ready-mix flours for crisp products. The obger-
vation has been made use of for developing mixes
for Chakli and Muchorai in this Institute.

HARDNEZS INDEX




RESEARCH NOIES

CHANGES IN COLOUR AND ACIDITY
OF BLACK GRAM (PHASEOLUS MUNGO)
PAPADS DURING STORAGE

Results obtained in the present study have
indicated significant changes in pH values and
colour in papads stored at 92 per cent RH and 38°C.
Possibly, temperature deFendent chemical reac-
tionssimilar to thatofMai Iardtyﬁe non-enzymatic
browning are responsible for such changes.

The moisture sorption behavigur of black . gram
{Phaseolus mungo) papads.under different humidities
and packaging of papads in different films have been
stydied edrliérl In these investigations, some dis-
coloyration in papads was observed during storage.
Studies on the ph%smo-chem,lca_l characteristicsof
commercial papads, had also Indicated wide differ-
ences in the acidity (pH) of the samples2 . Since
colour and acidity dre Important factors contributin
to the overall acceptability Ofpa{aads stored for diff-
erent perjods, a study was undertaken fo assess these
changes in papads, When stored in different flexible
packaging materials.

. Two batches of black gram papads used in this
investigation were preparéd_according to the pro-
cedure” described earlier8 The recipe consisted of
45 Parts of water, 7 parts of common salt and one
Par of sodium carbonate per 100 parts of black gram
lour. Papads of 8cm diameter and 0.6 mm thicKness
made out of above recipe were dried to approxi-

Table L

mately 14 and 16 per cent moisture. Twenty papads
each were packed in 10 cm x 12 cm bags made of
400 gauge low density polyethylene (LDPE) and
200 gauge h!f)h density polyethylene (HDPE) and
aluminium foif laminate’ ( FLP cansisting of paper/Al
foil 0.009 mm/150 gauge polyethylene respectively.
The samples were stored urider” three conditions,
viz. refrigerator (about 4°C and 40-50 per cent RH);
65 per cént RH at 27°C and 92 per cent RH at 38°C.
Periodical changes in colour and pH of papads were
estimated. _
~For estimation of colour of papads, Lovibond
tintometer a_n? Phot?volt photoelectri¢ reflection-
meter with different filters were tried. As measure-
ment in reflectionmeter usm% green filter was found
to be more reliable, the samg Was taken as an index
of the colour of papads. . Changes in colgur, were
visually observed periodically. ™ When  significant
colour” change was noticed in samples stored for
140 days under accelerated conditions, the colour
was measured.  Reflection measurements were made
at 6 different places on each i)apad and percentaﬁe
reflectance noted for 10 samples in each set. The
maximum, mipimum and average values of the same
are reported in the Table 1
_For estimation of acidity _“)H), 5 g of sample was
dispersed in 50 ml of distilled water and pH was
recorded using Beckman pH meter.

As indicated in Table 1 the colour of papads
changed from a reflectance value of 26.5 to 16 per

changes in moisture, pH and colour op papads in different packaging materials at the end of

140 days of storage

. At 92%RH and 38°C
tial

At 65%RH and 27°C In refrigerator

\l/glues LDPE HDPE AFL LDPE HDPE AFL LDPE HDPE AFL
, Papads containing 14% moisture
Moisturef (%) 135 191 185 135 137 138 135 139 139 135
PH 1.6 57 5.9 59 6.9 6.9 6.9 7.6 1.6 1.6
Colour (% reflectance)
Range 24-29 1419 1419 1419 24-29  24-29  24-29 23-28  23-28  23-28
Averagef 265 16 16 17 26 21 26 2 26 26
_ Papads containing 16% moisture
Moisture (%) 159 201 20 164 162 159 162 159 158 159
pH 7.2 56 57 5.7 6.5 6.5 6.4 7.2 7.2 7.2
Colour (% reflectance)

Range 29-31 14-18  14-18  14-18 25-30  25-30  25-30 28-32  28-32  28-32
Average! 295 1665 165 165 28 28 21 29 29 29.5
{On fresh weight basis 10f about 50 values
19
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cent under_ accelerated storage conditions of 92
per cent RH _at 38°C durig a_ storage period
of 140 days. This change waS uniform “In papads
packed in"all the three “packaging materials Used.
It is interesting to note that irréspective of the final
moisture contént of papads, the colour, change was
the same, indicating thereby, that humidity as well
as moisture content have negligible effect on the
colour change, For example, “even though the
papads packed In LDPE and"HDPE attained a mois-
ture content of 18-20 per cent durm% storage, the
reflectance values were the same as those observed
In AFL, wherein the moisture contents were 14 and
16 per cent respectively. It may, therefore, be
concluded that the colour change in papads IS pre-
dominently temperature. dependent. Neither pack-
aging material nor humidity variation affects colour
appreciably.

. In contrast, there was, practically no discolouration
in the samples Fgacked in_different films and stored
g}) n6(?_tpoenr cent RH and 27°C and under refrigerated

itions.

With respect to papads stored for the same period
at 92 per cent RH and 38°C, sharp falls in_the pH
values from 7.6 to 57 and from 7.2 to 5.6 were
observed, whentheir initial maisture contents were
14 and 16 ger_ cent respectively. The slight sour
taste observed in papads containing 16 per cent mois-
ture is well reflected by their low pH values. In
contrast, a fall of only 0.7 was _observed in samples
stored at 65 per cent RH and 27°C. ~ Under refrige-
rated conditions of storage (at about 4°C and 40-50
er cent RH), no decreasé in pH values was observed,
esults obtained in the present study have indicated
significant changes in pH values and Colour in papads
stored at 92 per cent RH and 38°C, Possibly,
temperature dependent chemical reactions similar
to that of Maillard tyﬁe non-enzymatic browning
are responsible for such changes.

_AcceL{)tablllty studies were carried out on papads
with 14 per cent moisture and stored at 65 per. cent
RH and 27°C at the end of a storage period of 300
days. These results have indicated that, as comPared
to"control samples stored in _refrigerator, all the
samples packed in LDPE, HDPE and AFL retained
a bright and fairly uniform colour and pleasing
appearance. There was Ipractlcally no blister farmation
on, frymr%;. All the fried samples were crisp and
brittle and had an acceptable taste. As against this
the samples with 16 per cent moisture had developed
slight sour taste and somewhat unpleasant odour
when stored at 65 per cent RH and 27°C.

The present studies have clearly indicated that
colour change in papads is majnly temperature-
dependent and can be conveniently “measured In a
P_hotovolt photaelectric reflectionmeter using a green
ilter.  This colour chan?e Is not affected by humidity
or moisture. .Completely moisture and “gas proof
aluminium foil laminaté has. no acvantage "over
LDPE or HDPE as indicated bX pH and colour
measurements of stored [})]a ads.  As such, 400 gaugie
LDPE .or 200 gau?e HDPE appears to be a suitable
packaging matérial. 1t can also he concluded that
papads containing 14 per cent moisture (as is basis)
will have a shelf-life of more than 300 days under
normal conditions of storage. A gH valué of 80
suggested In Indian Standards Specification and
amoisture content of 14 Fer cent are desirable to avoid
positively the undesirable changes in colour and pH
during torage.

_The authors are grateful to Dr B. L. Amla for
his kind interest in“this investigation and to Shri
J. V. Prabhakar for suggestions during the studies.
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FURTHER STUDIES ON THE CONTROL* OF
INTERNAL FUNGIG%%%%RGHUM BY FUMI-

Earlier studies on the control of internal fungi of
?raln_ sorghum by fumigation have revealed” the
ungicidal proPertles of ethylene oxide, methyl bro-
mide and sulphur dioxide, Further studieS were
conducted with eight more fum|ﬁants and the. results
are reported here. The method of fumigation,
the estimation of internal fungi as well as the viabjlity
of 8rams were the same as described in the previous
studyL The_fungicidal characters of the fumigants
are given in Tabl2 1. The grain sorghum contained
Internal fupgi of the generd Fusarium, Helminthos-
poriurn aNd Alternaria.

Methyl jodide at 64 mg/l %ave hundred per. cent
control of internal fungi in‘Sorghum. ~ The fungicidal
action of other fumigants at "9 mg/L dosage™could
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Table 1. effect of fumigants on the control of internal fungi and viability of sorghum grains

32 mg/l

Fumigants %Control Viability
%
Trichloroethylene 10 98
Tribromopropene 24 94
Crotyl bromide 29 76
Acetonitrile 0 94
Methyl iodide % 86
Formaldehyde 3 94
Hl)r]dro en c>‘/an|de 50 100
Ethyl formate 53 92

Exposure: 48 hr. TemE
Note: The percentages given in the table were calculated

control.

be arranged in the descending order s follows: for-
maldehydle (94 per cent), crotyl bromide (88 per cen?,
tribromopropene (69 per cent), hydrogen cyanide
55 per cent), ethyl formate (50 “per “cent),
cetonitrile ﬁ3 per cenit) and trichloroethylene (13 per
cent). . When the %rams were fumilgated with
meth¥l lodide (64 mg 1rthe viability was lost to an
extent of 26 per cent” The other fumqan_ts used in
this study seem to have very little deléterious effect
on the viability of grains at’lower dosages.

. Among the fumigants used in this study, methyl
jodide was found_to"be superior in controling, internal
fungi like Fusarium, He _mmt_hos_ﬁ)prlum and Alter-
naria with minimum loss in viability of grains.  The
fungicidal action of crotyl bromide, formaldehyde
and” ethyl formate_ on the external fungi of gréins
were known previgusly2, However, the valle of
trﬂesth%/tl aod|de s a fungicide is concluded only from
IS Study.

The authors thank Dr B. L. Amia, Director of
the_Institute for his keen interest in this investigation.
This research has been financed in part by US.D.A.,,
AR.S. under P. L. 480.
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64 mg/1. 96 mg/1
% Control Viability % Control Viability

% %

10 98 13 100
88 92 69 88
69 74 88 78
0 98 13 9%
100 74 100 56
63 68 94 18
78 92 55 %
48 96 50 9%

erature during fumigation: 27£1°C. _
y Abbott’s formula which represents the corrected figures over

COLORIMETRIC ESTIMATION OF FENITRO-
THION RESIDUESFR%I}ITSVEGETABLES AND

The insecticide was extracted with methyl
cyanide. After filtration partitioning was done
with 100 m| mixture ofpetroleum etherand diethyl
ether in the presence of distilled water. After
concentrating the upper layer to 10 ml, it was
passed through ‘FlorisiT column. Elution was
done with 50 ml of eluting mixture. Suitable
extract was taken in small beaker and the solvent
was evaporated after adding diethylene 3ch0|
as keeper. Hydrogen peroxide was added and
conditioning was done at 35°C for 15 min.
Hidr_olysw of the insecticide was done hy adding
alkali, and keeping the beaker at 35° Cfor 20 min.
Intensity of the yellow colour developed was
measured at 400 m/u.

Fenitrothion, (0,0-dimethyl  0-4-nitro -3- methyl
Phenyl thiophosphate), which is also known as suni-
hion, acc%thlon, folithion, _Baéer 41831 or methgl
nitrophos has been determined by colorimetry or
spectrophotometry by many workersL Deshmukh
and Joia8have emplo%ed the methods of partitioning
and clean up for chlorinated insecticides of MillS
et al9 to fenitrothion from maize,  However, in-
consistent recoveries were got. when the methods
were employed for estimation of fenitrothion residues
from fruits ‘and vegetables. The modified P_rocedure

and the results of analysis of the insecticide are
described in this note.

Extraction and clean-up; A 25 g sample of the
commodity was_homogenised with acetonitrile in
the ratio “of 1:2 in a”blender. The extract was
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filtered through sintered funnel and washed twice
with acetonitrile. ~ The combined filtrate was used Table 1 RECOVERIES OF FENITROTHION FROM FORTIFIED

for tpart|t|c1):n|nq |r|1 a septahratory Jur&netlthlththloo ml SAMPLES OFFD'FFtERtEr:“ SUBSRTRATES ,

mixture of petroleum ether and diethyl ether, in enitrothion  Regovery ~ Av. reco-

i raio of G020 In presence of a0 Ml distled  Swsvate ey Tegiersd d v

water and 5 ml saturated sodium_chloride solytion. Cabbage 6.4 A0 100

The contents were shaken for 2 min ang lower 1.28 1220 931 94.00

agueous layer was rejected. Upper organic layer N 0.256 0222 871

containing the insecticide was concentratéd to 10°ml  Brinjal 64 585 9140

under a Current of air at room temﬁerature The 128 1-%025 gggg 90.83

concentrated extract was passed t rou?h flonsd 0.25 0.24 -

column. Ten to twelve rams of ror|S| activaed ~ Tomao - & o8, I 010

at 110°C fOf 4 I was em The column, was 0,256 0,227 86.71 '

eluted with 10 m| o eutlon mixture CNMAINING ~ pote 64 566 8843

petroleum ethe, d thyl ether and dioxon in the 128 1108 8656 84,53

ratio of 29:20:1. he flow rate was 4 to 5 drops 0.256 0201 7851

permin ke ?Lzla EI% it 90.04
Estimation: Volume_ of the preserved effluent 0.256 0222 811

was diluted to 50 ml with petroleum ether. - Suitaple ~ Carot &4, ol 0535

allduots were taken in 10 m| beakers and 2 drops of 0986 056 %60 |

digthylene glycol was added to act as keeper Radish 64 627 9796

solvent was~ evaporated with t fan 128 1.94 93.28 95.20

To the residue 0.05 ml fH202was ad ed and 0.256 0242 9453

beakers were kegt at 35°C |n constant temPerature Peach 6.4 5999 9373

water bath for about 15 min. Four ml of 0.5 N 1.28 1132 8843 92.24

KOH was added and the beakers were again held at _ 0.256 0241 9453

35°C for 20 minl)  Almost e%ual weight of each  Spinach 64 32 50.00 46.68

commodity was employed as control. ~The aceto- 0.256 011 4338

nitrile extracts were 3|m|IarI¥ treated and employed
as blanks. The intensity of the yellow colour was
measured at 400 mp. with spectrophotometer against

Table 2. Blank values of different substrates

Substrate Ri r?

control as- blank. Bhind| 0050 0055
This method was tried for 9 substrates and it was (Okee) o o0
found to work verX well with 8 of them. The sen- Brinjal 0120 0.115
sitivity of the method was calculated b%/ the method 0.100 0.090
glven by Bates!l which was oun to be 0 pP . 0.090 0.0%
erusalof the Tables 1 and 2 clearl son i Radish o oo
the recoverles were quantitative in all the substrates 0,005 0,090
except one. Cabbage 0.075 0.070
0.060 0.070

When 100 ml of petroleum ether was used for 0.0%5 0.095
part|t|on|n9 of fenitrothion from acetonitrile-water Potato i i
ghase the %over was low, To increase the recovery 0110 0,100
dmixture of petfoleum_ ether and diethyl ether wes Peach 0.090 0110
tr|ed for part|t|on| wh|ch resu lted in good [eCOVery. 0.100 0.100
uan%t y of [y ether I, eluting mixture 0.100 0.090

was also changed due 0 same difficulty. “However, Tomato 8%8 0.115
nterference Wit sumioxon vies encouhiered In th 0 0100
method ' N
SO

The authors are thankful to Dr O. S. Bindra, Dept, 0.100 0.110

of Entomology for providing of necessary facilities.



PATTERN OF REMOVAL OF BRAN AND ALEURONE FROM RICE GRAIN 83

References

1 Franz, J. and Kovac, J., Z. Anal. Chem., 1965, 210, 354,

2. Hais, K. and Franz, J., Cslka Hyg., 1965, 10, 205.

3. Horler, D. F., J. Stored Prod. Res., 1966, 1, 287.

4, Yuen, S. H., Analyst, Lond., 1966, 91, 811,

5 Del\éels, 7R7.98. and Williams, V. P., Analyst, Lond., 1966,

6. Oi, N. and Umeda, 1., J. Pharm. Soc. Japan, 1966, 86, 78.

1. Das, D. K., Mathew, T. U., Mukherjee, A. K. and Mitra,
S. N.,J. Fd Sci. Technol., 1970, 7, 162. _

8. Deshmukh, S. N. and Joia, B. S., Proceedings of First Al

India Symposium on Progress and Problems in Pesticide
_Residue” Analysis, 1973, 93.

Mills, P. A., Onley, J. H. and Gaither, R. A, J. Ass. off
agric. Chem., 1963, 46, 186. .
10. Coffin, D. E. and McKinley, W. P., J. Ass. off. agric.

Chem., 1963, 46, 223.
11, Bates, J. A R., Analyst, Lond., 1965, 90, 453.

S. N. Deshmukh
T. S. Sidhu

o

Department of Entomology
Punjab Agricultural University
Ludhiana

10July 1973

REMOVAL OF BRAN AND ALEURONE
LAYERS AT DIFFERENT POINTS ON THE
SURFACE OF RICE GRAIN DURING
PROGRESSIVE POLISHING

HISIO|0%IC&1.| study has revealed that at all stages of
polish studied (1-6 per cenrt}, the abrasion is more
severe on the protruding ridges than on the grooves
and ?rea_te_r on the ventral region than on the
dorsal. Similarly, bran (pericarp and tegmen) and

aleurone removal was greater in the median

portion than in the corresponding portions at the
tapering distal end of the grain. Residual bran
and aleurone layers are é)resent in the grooves
and dorsal pit even at 6 per cent of polish.

It is well known that bran and aleurone layers
gret removed from the rice grain durip pohshmg.

he pattern and extent of removal at different stages
of g_ollshm does not, howevey, seem to_have béen
studied and understood in detail although Rabechaultl
made a study of the progressive removal of the bran
and aleuroné layers In Tice samples collected from
successive cone” polishers using the histological
technique and observed that bran” was removed irst
on the ridges and that residual bran layers could be
found in the grooves In the early stages of polishing.
@Ieeurgone layérs were removed” latef” than the bran

The rice grain is a cono-elliptical cylinder2and has
longitudinal ridges and grooves alterhately arranged
on ‘the surface.” For these reasons, the extent™ of
bran removal IS expected to be uneven at different
points on the surface of the grain. The object of

the study reported here is to investigiate the diffe-
rences In the pattern of bran and dleurone layers
removed during progresswe _ rPohshmg In rice’ at
different points” on the grain.

‘Bangara Sanna’ (S-1092) variety  of paddy was
shelled”in a McGill" sheller to obfain brown" rice,
The cleaned pure_brown.rice was gohshed from 1-6
per cent in a McGill polisher No.

Transverse hand sections, ten at the median portion
and five at the distal end of each of ten softened4
rice grains were prepared, stained with Sudan IV
and examined microscopically. In order to eliminate
the interfering effect of germ, only the sections at
the distal end have been“used for”comparison with
median sections. Presence or absence of the bran
fperlcarp and tegmen) and aleurone layers on e|9ht
ocations (ridges, grooves and _dorsal” and venfral
surfaces as explainéd in ‘C’ in F|%. 1) was recorded.

Histograms in ‘A’ in F|%.] 1 show that the most
prominént ridge 1 suffers the greatest abrasion re-
sulting in a Igreater roportion “of Joss of bran and
aleurone layers than at the qther points on the grain,
Ridge 2 comes next in_ this regard. The grooves
in Petween ridges exhibit lower "proportion Of bran
and aleurone rémoval than the ridges on either side.
Similarly, the dorsal region suffers comparatively
much léss abrasion than the ventral portion, Diffe-
rences enumerated above are statistically significant
as can he seen from data presented in Table L. The
median portion exhibits greater bran damage than the
corresponding points ofthe distal end (B’ inFig. 1).

Table 1. percentage O‘p sections with denuded bran and

ALEURONE LAYERS AT DIFFERENT DEGREES OF POLISH IN' RICE
Degree of polish
Portion of grain % 2% 3% 4% 5% 6%

Dorsal 0 32 46 53 74 14
0 (14 (13 (24 (36) (36)
Ventral 2452 77 94 9% 100
_ 5 (42 (52) (13) (86) (%)
Ridges f 2 176 81 % B 9
(41) (63) (69) (82 (93) (%)
Grooves f 5 4 69 79 87 92
Y0t (13) (29 (40) (46) (58) (69)
s
Dorsal vs ventral - N S A
J— <k %’ * *
Ridges vs grooves  * SRR

o B @ © 6 0 0
: Slgnn‘lcant at* 5 per cent ﬁevel; **1 per cent level,
_ |- Data represent averages of all ridges and ?rooves on hoth
sides in each transverse section. Original total observations
on ridges and grooves were used in statistical analysis.
Igures in parenthesis pertain to aleurone layer
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Percentage of polish

Median rB *— - BRAN-—-

sections

» B“LD,stai

ALEURONE — » |I-T sections

Fig. 1. Histogram represen ing percentage of sections with denuded bran and aleurone
layers at different degrees of polish

A: Median section. The ei?htbars from left to right in each group pertain respectively

to dorsal, dorsilatera .
ventral portions as described in ‘C".

B: Distal and median sections compared.

groove-1, ridge-1, groove-2, ridge-2, ventrilateral and

C: Transverse section of rice grain showing different sites at which romoval of bran

and aleurone layers was studied. A=dorsal
D=ridge-1, E:giroove-z, F=ridge-2, G=ventrilateral, H

Te=tegmen, Al=aleurone layer.

The peripheral bran layers were removed faster and
earlier than the aleurone at all stages of polish as
described earlier by Rabechaultl EVen a low degree
of polish was enough to remove the quter bran ayers,
while much greater polish was required for effectlng
removal of the aleurone. 1t is, however, to be note
that even at the maximum degree of polish of 6 per
cent, residual bran and aleurone cquld be seen_in
the ‘grooves and also in the dorsal portion.  The
reason for the lower damage at the dorsal point &
compared_ with the ventralis, perhaps, to be atfri-
buted to its being Tocated n a pit and also to the fact
that the thickness of the aleurone is greater at this
pointy  The small amount of oil and vitamins that
are still present In gohs_hed rice samples_is, there-
fore, at least partly contributed by the residual bran
and aleurone layers present in the grooves and de-
pressions present In"the rice grain.

The Present stydies indicate that_differences in
chemical composition arising from different degrees
of gollsh are an average effect of different degrees
of bran removal not only amidst grainsg but™also

B=dorsilateral, C=groove-1,
=Ventral, Pe=pericarp,

amidst different points. in the same grain caused by
its peculiar cono-elliptical shape.

The authors wish to thank Miss? D. Rajalakshmi
for kind advice in the statistical analysis of the data.
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amino Acid composition OP BARLEY VARIETIES §5

AMINO ACID COMPOSITION OF BARLEY
VARIETIES

Amino acid spectra of six recently released barley
varieties and Hiproly were prepared. On the
basis of chemical score it was observed that
except for variety Jyoti, the most limiting amino
acid was threonine followed by isoleucine and
I%sme. Leucine/ isoleucine ratio was much lower
than those for sorghum and maize.

In India, barley grains are utilized for human
food as well as for animal feed. . In addition, a small
quantity is utilized for preparation of malt for infant
food arid brewing purposes. It is, therefore, essential
that the establiShed g_enotyiJes of this cereal be
screened for their nutfitional quality, This report
evaluates. some barley varieties, recently released for
commercial cultivation, on the basis of their amino
acid compositjon and chemical_ scorel, and comparison
%vgtl{}l utn&s& of the high-protein high-lysine selection

. Representative samples of seven varieties of barley,
including Hiproly, were ground to 60 mesh size in
a Wiley mill and’defatted. Nitrogen was determined
on these by the micro-Kjeldahl method and the protein
percentagé computed by using the . factor, 6.25.3
Amino dcid analyses weré made on acid hydrolysates
of the samples48&” Hydrolyses were carried out ori sam-
les contamlg\(% an equivalent of 5£0.5 mg of protein
Kjeldahl N .25% with 5 ml of distilled™® N hydro-
chloric acid for 24 hr at 110£1°C In evaclated
sealed tubes, Excess acid was removed by repeated
washmﬂ with double distilled water and it was sub-
sequently evaporated under reduced pressure at
50°C on a r_otar_Y flash evaporator. The residue
was taken up in citrate buffer (pH.2.0) and an aliquot
used for estimating the aming acid content with the
help of a Technicon  Sequential Multisample Amino
Acid Analyser. _ _

|t was observed. that lysine, generally considered
to be the most I|m|t|ng amino acid in cereals§ varied
from 2.77 to 3.16 (/16 g N) (Table 1). In Hiprolyt

Table 1. AMINO ACID CONTENT* AND CHEMICAL SCORE OF GRAINS OF SOME BARLEY VARIETIES

Amino acid Ratna Jyoti b
Lysine 94
Histidine 99%80)

. 53)
Arginine o)
Aspartic acid 8

. 0,495)
Threonine 0

. 0.265)
Serine 1 9
Glutamic acid 08 g

. 240
Proline

) 1,136)
Glycine |

: 0,406)
Alanine b

: 0,473)
Cystine 01 s
Valine 0.6571)
Methionine 378)
Isoleucine 7%14;
Leucine 1

. % 94)
Phenylalanine
Tyrosine 09 )
y 375)
Protein (%) 13.07 12.92
Cemcaly a0 I 3

_Amino acidR(g/ngN) content in indicated varieties

Hiproly LSB2
04 16

K.572/11

NP109

16) 0,403)
s %%8)

71) X
1169 B0y
049) 0.J60)
841) 0:451)
H
000) .4%0)
}?9) Pe?)
1%06) 0a75)
0.3 0.299)
3458) 0%59)
0475) .731)
i) )
Ka) (/62
1012 0529

7) 0.400)

1 .

49 41 3 3

*Values are based on actual recoveries; figures in parenthesi%give amount in ¢g/l00g of sample.

(Based on the chemical score of hen’s egg (whole) taken as 1

per cent.



86 Journal of food science and technology, vol. il.

the percentage was 4.04.  On the hasis of the chemical
score, 1 however It was observed that, except for the
variety Jyoti, the most limiting’ ammo acid_a peared
to be” threonine, followed by isoleucine

March-April 1974

Director, for providing the facilities and his keen
Interest

Improvement in the lysine content of Hrproiy resuIted References

in the enhancement of chemrca scare Val ue or
lysine to 61, hus the |m|t|ng amrno acrs for
Hiproly, as well, were_isoleuciie and threonine,
their chemical scores being 48 and 49 respectively.

In sorghum and maize, various authors have re-
Ported that hrgh Ieucrne/rsoleucrne ratio |s responsible
or the Incidefice of e lagara diseaser8 In the varie-
ties presenty examr e | was observed that the ratio
varied from™ 1.86 to 2.27. These ratios are consi-
derably lower than those reported for sorghum and
maize, viz. 3.39 and 3.40 (calculated on the basis of
FAQ "values9 for the amino acid contents), The
?chrne content varied from 2.95 to 3.90 ((Tr/16 g N).
hs importance has been stressed in the Teeding of

ChICKS

However, it needs to be mentioned that assessment
of rotern by chemical methods gives only the poten-
tial food value since processing may affect the availa-
brlrt)(] of some essential ammo cids esPecraIIy in view

the ar% e amount of carbohydrates present, or
there may De an improvement I ts quality because
of the destruction ot rotease inhibitors inherently
present in the grainsIII3

The authors are thanktul to Dr J. S, Bakshi,
Coordinator, arer grovement rogramme, _for
supplying the materal and to Dr N. P. Dutta, Project
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BOOK REVIEWS

Symposium: Vertical Coordination_ in the Pork In-
dustry, Edited by R. E. Schneidatt and L. L.
Duevier, AVI Publishing Comga%, Westport,
Conn., 1972, pp. 271. Price:  $ 20.50.

The book is an outcome of the paBer_s presented
at_a Symposiym held at Perdue University. It
critically .examines the .present status of thé hog
industry .in Iead,mlg hog IE)roducmg countries of the
West, with sPema reference to vertical coordination
in the industry and its possible future role. The
book tries to dvoid the more common term vertical
Integration which has assymed a much narrower
meaning of combining variqus stages of economic
activity” under one ownershl? and” defines vertical
coordmation as an agreement hetween two parties,
one an input supplier to the other, resultmg in the
transfer from one party to the other, part or all of
management control, assets or function. The per
capitd consumption of beef and poultry has heen
steadily increasing while the gemand for pork has
remairied constant. The _challenge before the pork
industry. as stated by Erikson in the introductor
section”is to raise demand for pork and lower ifs
cost of production in order to compete with beef or
broiler “production enterprise.  The second section
contains articles expressing the views of the producer,
Packer and retailer on how they |ook at the_challenge
aced by the pork industry.  AS they put it, in decades
to comé, the industry will adopt more rigid standards
for product. The ‘product (evelopment will have
to he in conformity with likely changes in consumer
references for more uniform dnd conVenient product.
e producers will need feed-pack from Tretailers
and packers so that they could make necessar¥
i production technique to suit the needs of retaifers
and consumers. - The feed manufacturer can play
a very useful role in bringing about vertical coordi-
nation in various operations from producer to retailer.

The next section deals with systems and techniques
of coordination_in different Cpork roducing .areas in
U.S.A. and In Danish and Canadian swine industry.
By linking, the varioys stages in productjon with
feed manufacturer and packér a more h|ghly Indus-
trialised system as has been achieved for” poultr
and beef hisiness can he developed for future. "Broad-
bent has listed these measures for future development

of pork industry. They include: (1) large scale

changes

87

swine_production and direct selling to packer buying
organisatjon; 22 contract ?rowmg of pigs for reqular
supply of quality feeders fo pork producers; (3) sow
leasing programmes by feed companies and packers
to provide “seed stocks to producers; and (4) integ-
rated marketing and credit acilities to the industry.
These conclusions apply. more or less to different
pork producing centres in U.S.A. Edmondson has
dealt ‘about Danish system of pork industry which
IS mostly controlled by swine farmers.  The' Danish
swine industry has tg compete in_the international
market. The producmg farm units are ef_fectwely
coordinated and integrated by a comprehensive nef-
work of farmers _cooPeratwes which supEIy all re-
quirements of swine farmers and uncertake” market-
ing of their products at home and abroad. The
%eographmal proximity of Canada with U.S.A. has
Nelped” its swing industry to a considerable extent
In maintaining its efficiency in production methods

es on future of

and marketm%. _
The _effect 0f technological ch_an%

swine industry has been ‘tated in the next section.
Advances in”knowledge regarding feed nutrients,
the dietary inter-relationship”among them_and more
precise kriowledge about quantitative requirement of
nutrient ener(fly during different life phases, will
help. in feed Tormulations for improving production
efficiency, Quantifying nutrient” energy ratio will
improve the capabilitiés of the nutritionist o maxi-
mize the utilization of dietary protein and enerqy
for lean meat Froducno_n. ew feed Ingredients
such as unicellular protein. sources and_high lysine
corn are likely to be tried in feeding. The" possible
use of hormanes in aItermg the. métabolic response
as measured by growth, fedd utilization and, carcass
quality would 1prowde anew line of approach in swine
production. The application of modern techniques
of production like artificial insemination and oestrous
control are likely to be used extensively in breed;ng
programmes. . The problems. of water pollutio
caused bX swine wast(?_s under intensive flock mémage-
ment conditions are discussed by Muehline and Day.
The role of management technique in bringing about
increased coordination is also, touched upon In an
article by Kadlac, The section on Agribusiness
and vertical coordination contains a series of articles
on vertical coordinations while the next two Sections
deal with financial ssues, marketing system, and
implication of government regulation in coordination.

]
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_In the last chapter a conclusion is drawn that
increased . coordination and verfical integration In
the pork industry will occur in future and” will exist
side b;(_ side with privately owned and controlled
production and open market, The general con-
sensus of all the chapters is that increased coordination
15 ‘good’ as long as it lowers costs and increases effi-
ciecy and product quaht%, while increased inte-
gration is questionable. = The intensive pig ralsmg
iS hardly ever practised in India. However, on
cannot éscape a conclusion, that systematic r,a|sm8
of pigs.cannot be feasible without a well coordinate
procassing sector as req_uwement of heavy inputs and
competitign from traditional unorganized swine rais-
ing "practices will make it unrémunerative.

N. P. Dani

Food Dehydration: Vol. I. Drying Methods and
Phenomena DY van Arsdel, AV g_P_ubllshm Co.
Inc., West Part, Conn., Second Edition, 1973, pp.
347, Price: $20.

This volume covers the basic scientific principles
of Food Dehydration. The. hook consists of
chapters,. all written by specialists conversant with
the  equipment and methods, This is a major
change that has been brought in, when compared

to the earlier Edition. _

The chapters are; (12 Introduction, (2) Dehyd-
rated foods In United States, (3) Drym% phenomena,
(4) Properties of water, water vapour and air,_(5) Alr
dr mq and drum d _mg,Fa Freeze drying, 7% ry-
mé rates and estimation] of drier capacity and (8) De-
hydration plant operations. A separafe chapter on
freeze drying is brought in, considering the importance
of the freeze drying”process.

The first chaper, coversthe history and present status
of dehydration’ industry, listing the’ commodities that
were dehydrated during the war time. The second
chapter cOvers the commodities that are dehydrated
in USA, %wlng statistical de“a. The cha(}j)ter on dr%/-

%_ henomenia 15 very wel| wriften and covers the
basic theoretical concepts for dehydration lorocess,
clearlé/ erxrﬁ)éammg all the changes thatamaterial under-
goes duri

dehydration.

The 4th chapter covers the_ basic concepts for the Th

(lzr%%ﬁggctmn of psychrometric charts as the ftitle

The next chapter considers the reﬂuwements,of
drier like, the type and selections of fans, air heatin
methods and ‘instrumentation. All the types 0
air heated dryers are listed and explained.” Drum
and foam-mat drying methods are’ also outlined.

The chapter on freeze drying covers the basic
concegts and equipment used in freeze drying.

The chapter on- drying rates covers the “experi-
mental aspects that aré néeded for estimating drying
time, and" capacity, Aspects like size, shape, tray
loaging, air VveloCity and temperature changes are
well  &xplained.

The last chapter on ‘Plant Operations’ outlines
the aspects of plant layout, raw material require-
ments, predrying operdtions, quality control’ and
sanitation, arid Waste disposal, ' for “a_dehydration
factory. Many layouts are ingicated, = These aspects
were ot covéred”in the earlier edition.

To sum u_P, the revised edjtion serves the needs
of a university student, studying Food Engineering
and Technology and also the nieeds, of peoRIe Wwho
are in the dehydration Industry, requiring a thorough
understanding” of the dehydration process. Each
chapter lists many imporfant references.

B. S. Ramachandra

g Food Consumption of Households, U.S. Department of

Agriculture, U.S.AA., 1973, pp. 215

The reports under review are in three volumes:

1. Food consumption of the households in the
North East: Seasons and Year 1965-66.

2. Food consumption of the households in the
West:  Seasons and Year 1965-66.

3. Food consumption of the households in the
South:  Seasons and Year 1965-66.

TheY are based on a survey conducted by the U.S.
Department of Agriculture, Agricultural” Research
Service. They Present fmdmgs on guantity and
money value of Tood used by households in & week
In each season and the average for the year. The
surveg_covers_ various Income groups, ang also cities
of various sizes, rural farm “and non-farm  areas,
Singe the food actually. copsumed by an individual
famﬂy during a week™is likely to differ from the
quantity purchased, food consumption was measured
at the fevel at which the foods come into the kitchen.
e food items covered include breakfast foods,
meat, fish, milk, cream, cheese, veqetables, fruits,
fruit juices, cereals, bakery products, efc. It Is
expected that such ‘nationwide consumption surveys
supply bench marks to appraise trends, meastire
current variations and identify needs for new changes
in policies and new programmes that will bengfit
the consumer’.
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Each volume ?ertamm to the North East, the
West or the South of U.S.A. runs into 215 printed
patges and coptaing numerous tables, Each
refers to one food item or a group of similar food
items and covers the various income groups and the
various seasons of the year namely spring, summer,
fall and winter. The ‘seasonal variabjlity of house-
hold averages for quantities of major food items and
the money” value are summarized In a table in each
volume. “Although in each region a seasonal varia-
bility was noticed in the way“the food dollar was
diviced, this did not differ from region to region.
In the United States where a large volume of canned
and cooked foods is purchased even by the average
households such surveys of foods consumed have™a
significance, The dafa can ‘bring the processmg
and marketing of food closr to the”needs and want
The, reports under review are at

table

of consumers’. The.
best of only natignal interest to USA and we, in this
country, are not likely to find these useful in planning
our food industries,

M. S. Narasinga Rao

Advances in Biochemical Engineering—2. Edited by

T. K. Ghose, A. Fiechter and N. Blakebrough,
Sgrmger-VerIagp Berlin, Heidelberg, New York,
1972, "pp. 215, Price: $ 17.20.

The book deals with recen avdances in Biochemical
Engineering. It contains six chapters.

Lemuel B. Wingard, Jr.’s chapter. on ‘Enzyme
Engineering’ is very well written  giving. more em-
ghasm on “various ~procedures for“the “isolation of
rude mixtures of enzymes and their purifications,
enzyme immobilization. It also deals with variqus
kinetic properties to be taken care of and the design
of reactors, _ o

The second chapter is on ‘Application of Compu-
ters in Biochemical Engineering bzf L. K. Nyir.
Aﬁ)phcatmn of computers in fermentation Proqesses
programming and languages, process, control oriented
use “of computers andfuture trends in its application
are_thoroughly discussed. o _

The next chapter on ‘Mixed Microbial Populations’
by Anthony F. Gaudy, Jr. and Elizabeth T. Gaudy
stresses thie importance of substrate removal and
?rowth, kinetic equations for continuous culture with
ecYCIe treatment of protein deficient waste, various
methods for sludge removal and response to' changes
In_environment. o

The chapter on_‘Scale-up of Biological Waste
Water Treatment Reactors’ deals with ‘the general

concepts of biological waste water treatment, mathe-
matical mogdels and design _examPIes, evaluation. of
Iaborator?/_, bench scale and pilot plant data for demgn
and agp ication of model "to available data. The
authors” W. Wesley Ecknfelder, Jr., Brain L. Good-
man, and A. J. Englande have_presented useful data

to practising biochemical engineers.

The fifth chapter on ‘Cellulose as a Novel Energy
Source” by E. T. Reese, Mary Mandeis, and Alvin
H. Weiss' deals with the possibilities of direct con-
version of cellylose into microbial protein or other
products apart from the conventional use of cellulose
a5 a useful heat enern%y source. The future Eotentlal
for acid and enzymatic hydrolysis processes for
glucose and other “sugars from waste cellulose was
also discussed.  With™ the availaple scanty source
of information the economic viable unit was also
suggested.

The last chapter on the Culture of Plant Cells’ by
Mary  Mandeis emPha3|ses the future use of
cultlre products for the production of costly drugs
from rare or inaccessible plants even though asa
bio-engineering science this has not achieved any
major “break through, due to the Slow growth of
plant cells and problems regarding stabilization.

Every chapter at the end gives the research needs
and future ‘trends in applications. The book is
very well documented with f|3ure_s, flow-sheets,
designs, etc. It will be a good afldition to libraries
and "useful to practising biochemical engineers.

M. M. Krishnaiah

Hygiene in Food Manufacturing and Handling: by
arry _Graham—Rack and ~Raymond Binstead
Food Trade Press Ltd., England, 1973, Second
Edition, Pp. viii+185.

factories and other food premisés is the theme of
this completely revised, enlarged and profusely
illustrated new edition.  The book concentrates more
on the effective design of food ?rocessmg _8rem|ses
and equipment than™on medical connotations.

The effective _cleaning and maintenance of food
Processm premises and equipment are the main
heme of this hook.

The explanation of the formulation and application
of the ﬁroducts of the iIndustrial chemist, which
allows the food handler to work correctly without
causing hazard s the edifice of modern food hy(%lene.
The book not only adequately discusses this biit also

Off_eringanadvice on imgrovi_ng hyqiene in food
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gives _information on engineerjng details on food
machinery, knowledge of whichi is essential for
practising food hygiéne.

The entire subject matter is discussed in 13 chap-
ters as follows:

Chapter-1 on ‘Introduction to the Problems of
Food Poisoning’, discusses how: hygiene is the science
of sanjtation and cleanliness in” felation fo health,
|f food hygiene is neglected, the food may be sloolled
0r cause” Tood poisoning or reduce its. shelf-life.
Statistics re ardm_? food"poisning are discussed in
detail. Communily_ feeding incréases the risk of
widespread food poisoning.

_ Chapter-Il on ‘Bacteria and Moulds’ describes the
5%('9, appearatncte, multiplication, growlt_lh, and Ea%_tors
nfluencing it (temperature, oxygén, pH, sporulation,
neat, toxins, getc) _pof bacfenaygan,d IOmoullgs. Since
these mmro-orgamsms play an important role in
spoilage of foods and planthygiene the inclusion of
this chapter in the book IS duite appropriate.

To_understand the importance of hygiene in the
manufacture and handlmgf of foods it iS ecessary to
have ahasic knowledge ot the working of the human
digestive system that iS'briefly described’in Chapter [11.

.Chapter-IVon ‘Bacterial Fogd Poisoning™—before
discussing in detail the specific _tﬁ/ges of bacterial
food porsoning, explains “the. differences . between
food infection and intoxication. Tylg)hmd fever
Salmonella and Shigelfa infections, Staphylococci and
Streptococci spoilage, botulism and other food borne

infections are disctissed In brief.

_ haﬁter_-v_i a contjnuatjon of Chapter IV dealing
with the incidence of varioys food Bmsomngs an
their etiology in different foods.

‘Non-bacterial Food Poisoning’ in Chapter |V
deals in fawlg good_ detail with chemical, vegetable
and animal fgod poisonings. . The incidence of diff-
erent types of non-bacterial food poisoning has been
surveyed. The discussion illustrates that while
bacterial food msopmg IS most common, other
types are also prevalent

Chapter-VIl on ‘Food _Spoi!a?e’ deals elaborately
with. various types of microbial food spoilage, in-

cIudmg cannéd products.  Hygiene and careful
QSQI elllg eg are essential to reduce the amount of

In Chapter-V1IIon Protection of Food’, the author
describes the source of contamination in (a) naturally
contaminated raw material, () naturally wholesome
raw material contaminated "Dy internal processes,
(c) naturally wholesome raw material externally con-

taminated before consumption.. A detailed discussion
on _personal hgplene con5|st|n% of hand washlng
facility, personal tidiness and Cleanliness, first ai
facilities, equipment and education find a prominent
place. The role, of visual aid in the education of

plant operation s stressed.

Chapter-IX deals with ‘Construction and Layout
of Plant and Equipment.” In this, the author”dis-
cusses the lay out and constryction of the different
P_arts_ of food plants, viz., floors, walls, ceilings,
ighting, ventilation, aeration, dust collectors, can-
téens and cloak rooms. Production processes, fitt-
mqs_ like tables and benches, chopping blocks and
culting hoards, containers, construction materials
and |ocation of equipment, pipe-lines, tanks, valves
pumps, rotary conveyers, mixers, bearings and
electrical equipment have been detailed.

. Chapter-X on ‘Cleaning Methods’ deals with water,
its chlorination, water hardness and softenlng%_ treat-
ments, detergents. (alkall, acids, water conditioners,
surfectants), Sterilisation, product and plant cleaning
procedures with equipment for cleaning.

Pest Control and Hygiene’is the subject matter of
Chapter-XI occuPles a very important place in this,
The write-up of this chaeterwnh useful quidelines in
pest control, is excellent, Informatign “on habitats
ang re?ular rocedures of control/eradication of mice
and rats (food industry’s No. 1 pest), fl mgi INects,
crawling Insects, pest Dirds and pest control precau-
tions are very elaborate.

Chapter-XII on ‘Hygiene Contact Services’ emph-
asises the need for scrupulous cleanlingss on food
production and food preparation areas and caterin
1@_qttu?£ent, and toilets and their associated plumbin
IXtures.

Chapter-XI11 on ‘StatutorV_ReguIa_tlons’ deals
with (lifferent statutor}/ requlations™ laid down to
Protect the quality or thé food. These include
equirements for processing premises, processing of
foods, handling, storage, samtar¥ facilities, "etc.
The mode and scope of some of the enactments
have heen described In detail.

—An added attraction of the book is the exhaustive
llustrations of glant and equipment and the reading
list of books and booklets provided.

_ The book will be a valuable addition to the current
literature on the subject. 1t will be useful to students,
research workers, and food plant operators. The
get-up and the binding of the book are good.

M. A K rishnaswamy
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Food Technology and Asia

The Australian Institute of Food Science and
Technology, Brisbane, is arrangmﬁ;_a techpical pro-
ramme for its 8th Annual Convention to be held at
¢ Wentworth Hotel in Sydney from 23rd to_27th
June 1974. The main themé chosen is ‘Food
Technology and Asia’

Seminar on Activated Carbons

A Seminar on the Role of Activated Carbon in the
Economic and_ Industrial Development of India
will be held at BombaX from 15th to 17th, July 1974,
Communications_should be addressed to Chairman,
Sychem, No. 150, V Block, Jayanagar, Bangalore-11.

Third All-India Poultry Science Symposium

The 3rd All-India Poultry Science Symposium
was held af the Indian Veterinary Research” Institute,
|zatnagar, hetween 21st to 24th "December 1973, A
number of Scientists, Poultw Farmers and represen-
tatives from commercial hatcheries, drawn from
all over the country, attended the conference. Dr
Hans Abplanalp, a renpwned poultry gengticist
Inaugurated the Symposium. Dr C.°M: S,m%h,
DireCtor, Indian Veterinary ~Research Institute,
presided over the function and Dr G. L. Sharma,
Joint Director cum Prmmgal, postgraduate studies
of IVRI welcomed the delegates.

A beautiful souvenir was brought out to mark the
occasion which contained article$ on poultry science
from Iead,m% scientists working in the area of poultry
science, in the countr%/.

One hundred and fourteen research papers were
presented in the conference, which was divided into
seven different sessions such as poultry nutrition,
Poultry genetics, poultry products technology, poul-
rg physmloqy, poultry “diseases and poultry’ science
education. The delitierations were Interesting and
thought-provoking.

Quality of Indian Wheats

Analytical, physical, chemical, and baking studies
were performed on, 43 samples, _repres_entlng 30
spring. wheat varieties harvested in Indja, Some
h|gh-y|eld|_ng wheats and wheats recently introduced
from"Mexicd were excellent bread whedts compared
with a tyPlcaI composite bread flour (RBS-ZOAg
from wheats grown in the U.S. Water absorption

|

of India’s wheats averaged materially above those
of U. S. grown varieties. * Water absorptions of some
of the semi-cdwarf Mexican varieties were as high. as
5 to. 78 per cent, and many |nd|genous Indian
varieties had water agsorﬁtlon ab?ye those of average
U. S wheats. Bread-haking quality of both Mexican
and Indian varieties varied from éxcellent to poor;
however, the Mexican varieties %enerally were Detter
bread wheats. ﬁFm_ney, Bains, G. S, 1Eloseney and
Lineback, Cereal Science Today, 1973, 16 (12), 3%

Spectra of Dyes, Pigments and Stains

Sadtler Research Laboratories, Inc, of Philadel-
phia, has published six volumes of infrared and two
volumes of ultraviolet, visible reference spectra of
dyes, pigments and stains.  They also annqunce the
publication of 1000 IR SPectra of surface active agents
and a new IR spectra collection of minerals. A con-
tinuing collection of U.V. spectra of nonpolar solvents
15 also”announced.

Introducing the Sugarbeet

Indian agronomists are busy in growing su%arbeet
once an exclusive Eyropean P_reserve, In” north-west
India,  Systematic mvest!ga lon on sugarbeet, a
succulent’root, by the Indidn Institute of Sugarcane
Research, Lucknow, and Coordinated Centrés have
revealed that the %/Ie|d per hectare in India compares
favourably with that of Europe. In fact, Pusa in
Bihar reCorded double the average best yields in
Europe. Under a centrally sponSored schieme, 23
factories in Punjab, Haryana and Uttar Pradesh
will manufacture "beet sugar at the end of the Fifth
Five Year Plan. There” will be 54,620 hectares
under sugarbeet at the end of the glan. The annual
Productmn of beet sugar I expected to be 188 lakh
onnes by the end of the Fifth Five Year Plan,

Indian Standards Institution

The foIIowing standards have been published:

1$:6894-1973 Malting Barley, Rs. 3.00

IS:%?954—%872 Acacia %Arabm% Gum, Food Grade,
S

IS:%SS%%B Peptone,  Microbiological  Grade,
s. 4,
15:6695-1972 Code for Conservation and Main-

tenance of Honey Bees, Rs. 9.50
15:1158-1973 Com Flakes, Rs. 5.50
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Seminars and Lecture

Under the Homt auspices of the Association of
Food Scientists. and Technologists (India) and the
Technical Seminar, CFTRI, "Mysore, & Seminar
was arranged on Biosynthesis and Synthesis of Indol-
alkaloids “with Isoprenoic Side-Chains, by Prof,
1. Plieninger, Prof, of Orqanlc Chemistry,” Univer-
sity of He|delbergD Federd Re7oubl|c of” Germany
on” Monday, 31st December, 1973,

Under the gomt auspices of the Association of
Food Scientists and Tec_hnolo?mts (Ind|a?; Eastern
RernaI Branch, and Institute of Standards Engineers,
Calcutta, a talk on ‘Sanitation with special reference
to. fermentation Industry’ by Shri R. N. Ghatak
Director, Indian Yeast Co. Ltd. (Shaw Wallace and
Co, Ltd.) was held on Saturday, 22 December 1973
at National Test House.

The Seminar on Food Process_m% Machinery was
successfully held under the auspices of the Western
Regional Branch of AFST on 19th and 20th January,
1974, There was enthusiastic gartmlpanon from
both Industry and Research Institutions.

Symposium on Development and Prospects of
Spice Industry in India

The. Symposium on Development and Prospects
of Spice’ Industry in India_was held at_CFTRI,
Mysore, from 28t Feb. to 2nd March 1974, The
Symposium was jointly sponsored by the Association
and Central Food Technological Résearch Institute,
Mysore. A total of 125" delegates representing
manufacturl_n% units, trading husingss houses, govern_-
ment agencieS, technological research centres, agri-
cultural™ research centres, quality control agenCies
planters and ancillary industries took part in thé Sym-
posium.  The delegates came from (lifferent comers
of Ind|e1 as Well as from U.S., U.K., Indonesia, Japan
and Holland.

There was an interesting exhipition of spices,
spice products and _ackagm%
cont%mm? Information on
by the organizers. _ _ _

Shri K. H, Patil, Chairman, Advisory Committee
and Hon. Minister for Food and Forests, Kamataka
State, presided over the |nau1qural_funcf|on on the
morning of 28th Feb. 74 Th

pices was also released

? . e inaugural address
was defivered by Dr H. Nath, President, of the As-

materials. A Souvenir ¢
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sociation and Director, Defence Food Research Labo-
ratory, Mysore. . Mr C. P. Natarajan, Chairman Pro-
%_ram_me ommittee and Dy. Director of CFTRI
ighlighted the objectives of the Symposmm. The
distinguished  gathering was welcomed by Mr
F. K7 Irani, Chairman’ Reception Committée and
Managm% Director, Ideal Jawaltd, Mysore, and the
vote of thanks was proposed by Dr A’ G. Mathew
Hon Exe. Secretary of the Association and Scientist
CFTRI, Mysore,

The technical discussion was divided into 6 Sessions
spread over 3 days. _Session |, chaired by Mr Ahmed
avappa, Director, Central Plantation Crops Research
Institute, Kasargod .and Co-chaired by Mr T. T.
Paulose, Director, Directorate of Arecaniut and Spices
Development, . Calicut, was on Spice Production,

The _production aspects of major spices were
described by different experts. _

The Session |1 on Spice Processing and. Packagin
Was cha|Sre by MrJ. I\f Gandhi of anndhi and §%nsg
Bombay and Co-chaired by Mr R. N. Gray, Chief
Executive of Brooke Bond ‘India Ltd, Cochin. The
different aspects of processing of raw spices was the
subject matter of a lively discussion.

On 1st March '74 the ogenm .Session. Was  on
Quality Control and Standards. This was chaired b
Mr C.P. Natarajan, and Co-chaired by Mr T. V.
Mathew, Director, Central =Agmark ~Laboratory,
Nagpur.  The microbial, guality, themical and physl-
cal aspects of spice and spice products were discussed.

Session IV was chaired by Mr K. R. Sandelin,
Vice President, Kalamazoo Spice. Extraction Co. Inc.,
Kalamazoo, U.S.A. and Co-chaired by Mr M. Ram
Mohan, Managing Director, Synthite Industrial
Chemicals Ltd, Cochin. The Session was on Spice
Flavours and Products, where the different aspecs
of oleoresin, oil and curry powder were covered in
an Interesting discussion,

The Marketing Aspects of Sglce and Spice Pro-
ucts was the subject matter Of Session V' which
was chaired by M T. V. Swaminathan, Chairman,
Cardamom Board, Cochin and Co-chaired by Mr
L. R. Madhusudhan, P. Mittulau] Lalah and”Sqns,
Madras. Both the export and internal marketin
aspects. as well as_the criteria_ for the selection 0
gFI)eeg[(eesrgn plant site were discussed by eminent
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On 2nd March, Session VI on Future Needs of
SPICG Industry was held under_the Chairmanship
of Dr B. L. Amla, Director, CFTRI, Mysore and
Co-chairmanship of Mr P. B. Kuryp, Managing
Director of Techno Chemical Industries Pvt. Ltd.,
Calicut. The raw material, equment_and_packagmg
requirements as well as use of spice in dietary an
food were reviewed. _ _

The concluding Session for Recommendationswhich
was chaired by Dr Nath, and Co-chaired by Dr
T. N, Ramachandra Rao, President-glect of thie As-
sociation and Chairman Food Microbiology, CFTRI.

It has been proposed to print and publish the
proceedings of the Symposium,

Proceedings .of the General Body Meeting of
the Association

The meeting was held at CFTRI, Mysore, on
2nd March, 1974 at 2.30 p.m. It was attended b5f
75 members which included all Executive Counci
members in Headquarters as well as_ Secretaries
from Western and Eastern Regions. The meetlng
opened with the presidential address by Dr Nat
who traced the history of the AFST from its inception
to the present status. He emphasized the contri-
bution Dy the previous presidents, partlcularlié those
of Dr V. Subrahmanian and Dr H. A. B. Parpia.
The assistance and support given by the industry
was also stressed.

Hon. Exec. Secretar)é,_Dr_A. G. Mathew, presented
the annual report highlighting the activities during
the %ear. The report Wwas proposed for ad%ptlon
by Shri Bhavani Shanker Rao, seconded by Dr T. N.

amachandra_ Rao and unanimously acceFted by
the GB. =~ The Treasurer's report ‘as well as the
Balance Sheet for the year were then presented b
Mr M. V, Sastry, the”Hon. Treasurer. This was
Bropose_d for adoption by Mr J. C. Anand, seconded

g/ Shri Bhavani_Shanker Rao, and unanimausly ac-
cépted by the GB. The budget proposal for 1974
presented by the Hon.  Treastrer, was proposed for
adoption b%_Mr V. S. Govindarajan, seconded by Dr
J. S, Pruthi and unanimously accepted by the” GB.

Two resolutions_were taken up for discussion and
decision by GB,  The first conceming the formation
of Chapters, officially moved by the Executive Coun-
cil of the Association"was accepted unanimously.  The
second reslutjon concermng1 the formation” of As-
sociation of Alcoholic Bever %e Technologists under
the auspices of AFST, gro 0se lF)zyDr B. K. Jha, and
seconded by Shri M. S. Subba Rao, was not accepted
on the plea that there is technical difficulty for_in-
troduction of such a resolution although ‘the idea

itself was commendable. The President assured
the house that he would advise the new Executive
Council about the possibilities of setting up panels
for specialised Important subjects including “Alco-
holic' Beverage Technology.

The Gardners Award was presented in absentia
to Mfs. O.S. Bindra and T." S.. Sidhu of Punjab
Agricultural - University for their paﬁﬂer_ entifled
‘Dissipation of Malathion Residues on Maize Grain
in -~ Relation to Dosage, Storage Conditions. and
Bakmg’ which appeared in Journal of Food Science
and Technology n the January-March issue of 1972

. The new office-bearers announced by the Pre-
sident are as given below:

President: Dr T, N- Ramachandra_Rao, Chairman,
Food Microbiology Discipling, CFTRI, Mysore.

President-elect. Dr P. K. Kymal, Executive
Director, Food and Nutrition Board, Krishi
Bhavan, New Delhi-1

Vice Presidents

Headquarters; Dr T. R. Sharma, Principal
Scientific Officer, DFRL, Mysore.

Eastern Zone: Mr K. C. De, The Metal Box Co.
Ltd., 92/1, Alipore Road, Calcutta-27.

Northern Zone: Dr S, V. Pingale, Manager, Food
Corporation of India, New Delhi. — ~ *

Western Zone: Dr B. P. Bahga, Tata_Qil Mills
Limited, Bombay House, Bombay-19.

Central Zone: Dr. S.  Neelakantan, [VRI,
|zatnagar, Uttar Pradesh.

Hon. Exe. Secretary: Dr V. H. Potty, Scientist,
CFTRI, Mysore.

Hon. Treasurer: Mr E. S. Nambudiri, Scientist,
CFTRI, Mysore,

Hon. jft. Secretary: Mr M. V. Sastry, Scientist,
CFTRI, Mysore,

Councillors

Headquarters: Mr C. S. Viraktamath, Scientist,
RI, Mysore. _
Eastern Zone: Mr P. K. Bose, Indian Oxygen
Limited, P-34, Taratala Road, Calcutta-53.
Northern Zone: Mr J. C. Anand, Division of
Horticulture, ILA.R.I., New Delhi-12.

Western Zone: Dr G. A, Sulebele, Food Techno-
logy Section, University of Bombay, Matunga,
Bombay-19,
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Many of the members stressed the need for the
Association to advise the Government regarding, the
food policies and.to point out the shortconiings Of the
%overnment In_its economic pohcly. After a ver
ealthy discussion in which several members foo

Part, it was felt that the subg'ect could be an ideal A

opic for a seminar, or_somé study group can he
formed t%ythe Association to take ‘up” this issue in
future.  The possibility of sending comments through
NCST also was discussed. _

The outgomg President, Dr Nath then inducted the
new Presicent Dr T. N. Ramachandra Rao. The
President-elect assured the house that he would con-
tinue to implement the sug?esnons of the outgom%
Ptre3|dent and try his best™to make the Associatio
stronger.

The meeting ended with a vote of thanks by Dr
V. Sreenivasamurthy, Vice-President, Headquarters.

Welcome Address by Dr H. Nath, President
of the Association

It is a matter of great pleasure for me to welcome
xou all to the Annlial General Body Meetmg of the
ssociation of Food Scientists and Techndlogists.

Mare than two decades ago, an organisation named
as ‘Fruit T_echnologX Students” Association’ was
established in 1950-51, possibly at a meeting of the

CFTRI, perhaps in this very hall—the venug of the ¢

present meetm%. As the very name sugﬁ(\;ests,, one
of the Important objectives of this new “Association
which_the founders had in mind was_the projection
of major contributions to the profession and to the
advancement of the food mdust&y as related to the
educational training of the food" technologists.

The name of the Association was changed to Fruit
T_ec_hnolotgx Association In 1954 and later to Asso-
ciation of Food Technologists in 1956. The gradual
metamorphosis of the Name suggests .a constant
search, on the P]a[t of the early organizers, for a
reorientation In their endeavours to make the organis-
ation as broad based as possible. It was, however,
In 1969 that the Association was renamed as AFST,
encomPassmg a_multiplicity of related disciplines
and Interests and became a broad_based forum with a
wide nPerspectwe. The Association, thereafter, had
an almost exponential growth and in a matter of gnly
a_couple of years acquired a national standmg.
The activities “were Intensified to generate a wider
response In the scientific communityand the progress
towards that objective has indeed” been heartefing.

for an organisation at the national level for food
scientists “and technologists, and part|cul,arl%/ to
Dr V. Subrahmanian, who took the first step in form-
ing the Association, Dr Parpia whose wisdom con-
ceived the Association in ifs E_res_ent form, and Dr

mla and Dr Bose who enthusiastically pledged their
unstinted support for the growth and devélopment
of the Association. We all”owe a tremendous debt
of gratityde to all these leaders, among. others, who
have carried out the idea of this Associdtion and con-
tributed to its growth and development.

| would also fail in my duty if | do not mentjon
about the, Increasing interest evinced by the. Food
Industry in the development of the AsSociatign as
seen by its participation In the various seminars/
symposia organised by the Association as also b
the %radual increase ‘in the _nymber of corporate
members or membership by individual professionals
serving the industry.. The” impact of the Associa-
tion on the industry in establishment of a desirable
rapport between the food scientists and the manu-
facturers can [nerhaps be better judged b%/ the fact
that almost all of our annual seminars have been
pro%resswely becoming self-sustaining, thanks to the
excellent cooperation by the food Industry. In, my
opinion this kind of & barometer is mare reliable
than any other statistics.

Coming to the over-all growth of the Association,
uring the past three years the total membership in
71 Was 677. 1t jumped to 738 in 1972 and 815 in
. During the past two years we, therefore
had a growth rate of about 9-10 per cent—a feat
which national planners are still _str;vmg to achigve
for our G.N.P. It is indeed gratifying To note_that
a fair percentage of the incréase in membership is
also due to the increasing representation from the
Industry. The generation"of interest by the industry
in the”Association s important because it is not
Bossmle to build a balanced . professional hody just
| groqug toqether_ of individuals who_have similar
jobs, 1t 1S on ey with an assured_availability of a
abundant coppération from the industry that the
AFST Rrowdes an ideal forum not onIY for propa-
%atlng t_ePotenUaI of development of the food in-
ustry .in the country but also in highlighting and
prOJect|n19hthe bottlengcks nvolved in“such develop-
ment. %Assomatmn has been faithfully doing
this over the past few years.

The Association in its present form is thus five
years old, though its forerunner, AFT is fifteen years
old, Whatever might be its present growth rafe as

| also take this opportunity of ?iving tributes toindicated above, there is no reason to take, it for

my predecessors who had the vision {0 seé the need

granted that this growth rate will be maintained in



Shri K. H. Patil, Hon. Minister for
Food, Karnataka State delivering
the Presidential address. Others

from leftare Shri F. K. Irani,

DrH. Nath and Dr A. G. Mathew.

A view of the gathering.

Shri Irani welcoming the gathering
at the inaugural function of the
S mBosmm. To his right is
Shri C. P. Natarajan, and fo his left
is Hon. Minister, Shri K. H. Patil.




Hon. Secretary, AFST (Dr A. G.
Mathew) presenting the report.

Hon. Treasurer, AFST (Sri M. V.
Sastry) presenting his report.

Dr H. Nath inducting the new
President of the AFST,
Dr T. N. Ramachandra Rao.
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the coming years alsq. It is true, that in terms of
human developmental growth rate, the chances of
infant mortality may not be there, but this is also
the. rﬁ)hase when utmost care has o be taken for pro-
viding optimum nqurishment and care in all possible
ways. It is therefore of extreme importance to all
of Us to pledge for the maintenance of the growth
rate and 10 see that the Association flourishes™ in all
possible ways. _ o

. One of the most important activities of the AFST
IS the éjubhcatmn of the quarterly ‘Journal of Food
Science and Technalogy’.” This,"Journal, has been
P_Iay,ln? a very effectivefole in disseminating scient-
ic“information and technological developments in
food science and technology.” The response from
scientific fraternl_tX for publication of their researches
has been increasing over the years and | am now in-
formed by the Editor that it is overwhelming in
fact. Thé rate of receipt of manuscripts is almost
one_per da¥. It is, however, a mafter of great satis-
faction that due to the untiring efforts of"our editor
and his Publication Committee; the time lag between
recelpt of a manuscript and its publication is much
less than when compared to many Indian %ournals
of similar status, In order to attain a quick®r tyrn-
over of scientific thought, it has been decided to
increase the frequency of your Journal to that of a
bimonthly from this"year. ‘While | am sure this
will be welcomed by the scientists and_the techno-
logists, this will necessarily involve additional table
work for the Editor as also an increased cost of pro-
duction. 1 therefore feel that there will be a pressing
need for _E)rowdm for one or two Asst. Editors
to cope with the increased frequency of publication.
The present Publication ~ Committee “has _acted
only in an advisory capacity and has not participated
In tay to day furictions and as such there is a real
need of extra'hands to help the Editor in an effective
manner. ~ As regards the increase in cost of pro-
duction it has been decided to increase the rate of
subscription by 50 Per_cent but this will not make
the Journal self sustaining because of the increased
cost of stationery, printing, etc. | would, therefore
like to utilise tHis opportunity of requesting repre-
sentatives of the Inddustr%/ to help us by mcreasmg%
advertising their goods and wares in the JEST. |
sure the past performance of the Association deserves
this encouragement and it will be forthcoming
spontaneously. ..

Another Way_in_which industries can help the
cause which AFST has stood for is by pIoughmg
back by them certain portion of funds for R and
activity. It was most graﬂgyl_ng to note that Metal
Box, UK are spending additional £ 8f million in

developing new technology. We do hope that
Ind|ant industries will also”not lag behind" in this
respect.

D|ssem|n%t|n%]mfo_rmat|on has, been acknowledged
as one of the most Im ortang objectives of the As-
soclation and as will appear from’ Secretary’s report
bein Presented shortly, AFST has or%amse_d a
number of lectures at the headquarter and the regional
centres, also have arranged . seminars, etc. at”their
respective places,  There is however one aspect
which 1 " would specifically — mention  under
the same objectives and that is regarding formation
of panels in sipemahsed_ important to%ms related to
the subject of food science and technology. The
terms of reference of the panels would be t0"prepare
reports on subjects of vital _concern to the nation
giving the views of the AFST and specific recom-
mendations and fo draw the attention of appropriate
authorities/agencies for implementation of the re-
commendations. | understand_this is one of the
most Important activities of IFT, USA, and though
they have formed so far only one. Panel, viz., Expért
Pariel on Food Safety and “Nutrition, they have_in
VIEW a number of other proRosaIs also for “formatjon
of expert panels. | suggest the new AFST Executive
Committee may give &serious thought fo this aspect
which | would™ consider as ong” of our social
responsibilities.

Your Association is in a sound financial position.
The Secretary’s r_eRort as well as the Treasurer’s
report will be with you shortly.

| take pleasure in looking back on m¥ tenure during
the last year and take this opportunity of expressing
my deep thanks for the unceasing intérest, co-opera-
tion and understanding to the EXecutive Committee
Members, Dr Amig,” Shri Natarajan, Dr. Rama-
chandra Rao and above all our most competent
Secretary Dr Mathew, and also the members of the
AI;ST for their unstinted confidence in me through-
out.

| . also cannot express the pleasure which | feel
t rnlnrg over the Presidentship of AEST éo Dr Ramg-
chandra Rao, my most esteemed friend, and | do
hope that during’his tenure, the Association will pros-
Eg{rn ?n”?te?”" the task left incomplete by the present
Ittee.

Extract from the Annual Report of the Associa-
tion Presented by Dr A" G. Mathew, Hon.
Exec. Secretary

Mr President and fellow members,

| have great pleasure in Rresentin_g the Annual
Report for'the year 1973, The year just con%luded
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has been one of mang actwrtres At the Head-
quarters 15 technrca eminars by eminent inter-
natronal personalities on the vanous aspects of food
technolog w have been conducted. The most impor-
tant event has been the Symposium on Development
and _Prospects of Spice Industry in India__at
C.F.T.R.L, from 28th February to Znd March 1974,

The ear was aIso one of great actrvrtres in all the
three Regional Sections. Besides several lectures,
the Regional Sections also conducted hi dqhy SUCCESS-
ful national seminars, viz., ‘Frozen Foo Meeting
Social Objectives’ dunng May 1973 at New DeIhr
by Northern Region and ‘Fdod Processing Mach-
|nery during Janhuary 74 at Bombay by “Western

Region.

At the request of some active members from
Hyderabad . and Bangalore, local Chapters were
organized in_these céntres after getting tentative
approval of Executive Council subjéct to Tatification

by the general body. Dr M. Muralikrishna and
r M. R. Chandrasékhara who have grven dynamic
leadership ineach of these centres, werg nominiated as

Ad-hoc Conveners for Hyderabad and
Chapters respectively. ~Ad-hoc Committees “were
formed, and much yseful work by way of technical
discussions and seminars is being Carried out. A draft
resolution for formation of Chapters for introductjon
In_this meeting has been prepared after consulting
with the Regional Sections. Spade work has already

heen done or the formation of Chapters in centres

Bangalore

like anpur and Izatna?ar for the coming year.
It |s oPed that Regional. Sections would alsogive
lead in forming Cha ters in cities under their juris-

diction in the comrng years.

The present membershrp position is as follows:
(s on 22nd" Feb. '74)

Life members
Qrdinary members 135
(including 143 members who joined in 1973)

Increased activity has naturally resulted in in-
creased - membership.
cases of arrears and consequent drop out, of member-
ship continues to be significant.” While to some
extent ‘floating’ membershi P IS unavoidable, it is
hoge that ny sug)plyrng live lists to Regronal Sectrons
and Chapters periodically and enlisting their_hel A)
It would be ossrble to improve the srtuatron in the
comrng Years To J IS effect indexing of Member-

P gion- wrse an arrear wise has just been com-
B A similar indexing, country-wige has also
een completed for subscribers to the Journal.

However,” the number of

Journal of Food Science and Technology’ continues
to receive original articles in %reat numbeérs and due
to the limited” periodicity of the publication the time
?ap between receipt and publication 1s increasing.
n this context it has been decided to convert it fro
a Quarterly to a Bimonthly one (6 Issues per year).
Consequently the annual “subscription rate of RS,
40 i India”and $ 10 abroad has been Increased

0 per cent. A vroorous drive to increase the
number of subscribers 1o the Journal by contacting
300 libraries_of food technology centrgs has been
completed. The advertisement”rate and_ cost of
back volumes have been doubled. With a view to get
?ostal concession for the Journal we have applied
or re%nstr tion wrth Registrar of ewsa]ers
The printe 9rocee Ings of the S)r/]mé)osrum din
1971 "and 1972 have Deen publishe

Headquarters propose to pursue its drive to make
the Assogiation ac \vities spread. all over India Q’
hoIdrng General Body Meetings in different centre

pproach has already been made to New Delhi to
hold the next meetrn% there. Chapter centres
should_alsg be invited to hold General Body Meetings
and Semrnars However, Indian Railways have
turne down our request to give concessional travel
facility to Members to attend annual conventions.
AFST has decided to_assist the Seminar on Refri e
ration and Air_Conditioning to be held at CF
during Julg 1974,

On the basis of an appeal from the President of
International Union of Food Scientists.and Technolo-

ists_and offer of concessional affiliation charges

FST has reafiiliated with IUFoST. Rs ‘100
annually has been sug?ested as the affiliation charges
Instead "of $ 100 so™far. It must be remembered
that earlier [IUFoST had offered the hosting of 1978
Inaernatronal Congress of IUFoST to AFST and
ndia

As per the requirement of Registrar of Societies
the accounts have been audited” by a Chartered
Accountant and Balance Sheet prepared. On the
advice of Finance Sub-committee, |t has been decr ed
to discontinue the practice of tak mg the subscr np
lons of CFTRI and DFRL Members.in instalments.
To have a better watch over financial situation, it
has been decided to have the statement of accounts
prepared quarterly, besides the annual auditing.

The Committee consisting of Prof. A. N. Bosg,

CaIcuta Charrman) Dr G. S. Siddappa, Goni-
rr? and_Dr N."J. Contractor, New eIhr has
inated Dr 0. S. Brndra and Dr T. S. Sidhu for

t elr

p Gper ‘Dissipation of Malathion Resrdues on
Maize Gr

ain in Relation to Dosage, Storage Condi-
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tions and Baking’ as the_best paper of the_Journal
of Food Science and. Technology’ for Gardner’s
Award for 1972, It is reqgretted that the national
committee set up for the “Training and Education
could not even meet once. It is hoped that at a
future date a Seminar will be conducted on this
|mportant subject S0 as to give necessary attention

The lead grven by Dr H. Nath, the President and
tireless efforis of the Regional Secretanes have been
mstrumental In makrng this year a Bartrcu arly success
ful year. To Dy B."L. Amla, Director, and other
staff members of the CFTRI, the Association owes
a great, deal. The successful conducting of the
Qymposiym has been to a large measur? due to
tifeless efforts Mr C. P, Natarar]]an as the Chairman
of Programme Committee. Whatever little success
that has been possible Is due to the team work b
many devoted members, | owe a lot to my colled-
ues in the Executive Council and particularly to
e support and devoted efforts of the Joint Secretary,
Dr V. H. Potty. My thanks are also due to the
Supervising Committée for the conduct of eIectrons
and the sincere dedication of the staff of AFST Office,

With active secretariats at Regional Sections and
Chapters and a good band of Office hearers in the
new Executive Council, | am confident that the
Association can look forward to more  successful
year anhead.

New Members

Mr, B C. Adava(papa Clo Krssan Products Ltd.,
Old Madras Road, Bangalore-1

Mr. S. M, Anantha Knshna Sensory Evaluation
Unit, CF.T.R.I. Mysore

Mr, Bhadsavle, ChandrasekharH Valley Fresh Inc.,
7th-andD Streets, Turlock, Calif, 95380, U.S.A.

Mr. Jo esh Chandra Deb, Shrbna%ar East, P.0.
Asggar ala  College, CoIIege Road, Tnpura

Mr. S, Dhananjaxla Instructor, College of Fisheries,
Tec no ogy” Wing, Hoige 'Bazaar, Mangalore-

Mr Velgur Eswaraeygra Community  Cannin
ﬁn dgrraggrvatronc tre, 2-2-2 University Road,
Gopalakrishnan, C.F.T.R.|. Experiment
Statron Krishnadas ' Niwas, Shornaur Road,
Thiruvambadi, Trichur, Kerala State.

Mr. A, Govindan, Deputy Director, Indian Stan-
dards Institution, 5 P. Road, Madras-2,
Mr. G, G. Hiremath, Asstt Professor of Freezrng,
College of Fisheries Technology ing, Hoige

Bazadr, Mangalore-57500

Mr. Devendra Kumar, Senior Scientific Officer,
D.FR.L. P.B. No. 45 Mysore-10.
Mr N. Krishna Murthy, PPFT, C.F.T.R.l,

Mr, tsevesh Kumar Slo Sn S S. Saxena, 126,
Katra Shamshur Khan, E

Mr, Shiam Behari Lai, Co Wi, Guta and Co,
Perfumers Sadar Bazaar, Delhi-110006.

S. Malpekar, MJs."Kissan Products Ltd.,
OId Madras Road Bangalore -16.

Mrss M Madhura, 8 Govrnda Rao St,
Sheshadripuram, Ban aore5
Mr, V. Muthu Krishna, ABT Agenc Virudhu
Nagar Road, Near Fire Service “Station, Shiva-
kasr Tamr | Nadu,

Mr. P. N. Melinmath, M/s Rajpal Fruit Products,
64/8, Opp. Police Head™ Qrs,, Dharwar-8,
Karnataka State.

Naik, Naik’s Bungalow, OEZ’P ST
|ce hrw il Na i Ratnagiri-41561

S, P. Nandedkar, s The ata OrIs Mills Co.
Ltd Mahan Nagar haziabad
Dr S. V. Pingale;

Manager %C and PR) Food
Cor oratron ofIndra Ink” House, BS Zafar
Mag New Delhi.

S, G, Patwardhan, C.F.T.R.I. Experiment
Statron Bréav&ré CoIIege Campus, Andheri West.

Bomba
Mr. M Fg/amachandra Rao, Agents Vulcan Laval
Ltd., IA/S, Palace Road, Bangalore-5600052.
Mr_Ramanathan, V. K., M/s Kissan Products Ltd.
Bangalore-16.

Mr. V."Sree Ram, 2/2D, Vignana Puri, Hyderabad-
500044, Andhra Pradesh’

Smt. - Saroja Prtchmuthu 21 (Upstarrst New
Mission Compound, LalbaghRoad Bang ore-21.

Mr22%8861d Sarup, 45, Prag Narran Road, Cucknow-

Prof. T. R. Sarkari, Head, R and D Division,
Wanson (India) Pvt. Ltd., Village  Akud,
Chunichwad, Poona-19.

Mr. A, Somasunder, Clo Kissan Products Ltd.,
Bangalore-16.

Dr K~ S. V. Sampath Kumar, Research and
Development Centre, Brooke Bond India Ltd.,
Whrtefreld Bang alore-562/136,

C. V. Snnrvasa Kumar, 210/A, 2nd Block,
a%anagar Bangalore-560011.

Stinivasa Murthy, Senror Research Fellow,
Re rigeration and Arrcondrtronrng Laboratory.
De t of Chemical En88 Indian Institute of
Te hnology, Madras-600036,

r. K. Srinivasa Rao, Managrng Director, Nandi
Hotels Pvt. Ltd., Bangalors-2
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Mr. D. K Srivatsava, Slo B. Pd. Srivatsava,

Smgaﬂore, Suklagunj, Jaunpur (U.P.)

Mr. C. H. Subba Rao, Box No. 5188, Mississippi
State, Ms. 39762, US.A.

Mr. Bhagwan Das Tripathi, 1/37-12, Nagla
Deena, Fatengarh-209001, UP.

Mr. Ad|tIya K. Vasitha, Tata Oil Mills Co. Ltd.,
Research Lahs., Haybunder Road, Bombay-33.

Mr. L. Venkataratna, Chief Agricultural Develop-
ment Officer, Nigerian Agricultural Develop-
ment Industry, Gombe P.”0. 93, North East
State, Nigeria:

Mr. Prabodnh S. Yishnoi, (S) Student of M.S.C.,
H.B.T.l., Kanpur-2.

Mr. S. M. M. Zunnithu, Clo Ratnagar_Canning
Industries, Industrial Estate, 415612. Ratnagir
Maharashtra, :

Mr._Vibhakar Pathak, Department of Agricultural
Chemistry, Bihar Agricultural Collegg, Sabour
(Bhagalpdr), Bihar.

MrMFazaIuIIa Khan, S.LA, PPFT, C.FTRI,

Sore.

M, yG. Ramachandra Rao, Hyderabad Bottlin
Co. Pvt. Ltd., 8-3-949/1, Punjdgutta,Hyderabad-
500016, AP,

.Smt. Shantha Krishna

Miss R, Sarda, _3-4-376/17/1, Lingampalli
Hyderabad-500027, AP, i
Mr. K. S. T. Shaye, Chief Chemist, Shri Krishna

EgétlgrsA (E}) Ltd., Tank Bund Road, Secundra-

Mr. Arora, . Kanwa Kumar, Production Manager
Shri Krishna Bottlers (P) Ltd., Tank Bind
Road, Secundrabad-3, A.P:

Mr. Prahladbhai Bhikhabhai Patel, AT: Vanesha
P. O.Yenesa Pisad VIA: Gangadhara Dist:
Surat, Gujarat State, India.

Mr. Katsusuke Aral, 2-10, Kiba-5, Koto-ku,
Tokyo, Japan 135,

Mr. B. Raghavan, PPFT., C.F.T.R.L, Mysore.

MrIvl N. .13Shankaracharya, PPFT, CRTRI,

sore-13

Maﬂo)r/ (Dr) V. A Narayanan, Defence Food Res.
ab,, Jyothinagar, Mysore-10. |

murthy, Scientist, PPFT,
C.ETR.L, Mysore.

Mr. G. Krishnappa, Defence Food Research Lab.,
Jyothlna%ar, ysore-10.

Dr."M. L. Shankdranarayana, PPFT, C.F.TR.I.,
Mysore-13.

Mr. S. Shivashanker, S.S.A.,, PPFT., CFT.R.I,
Mysore-13
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Get that Hamam complexion, Fresh.
Glowing.Radiant. Hamam'’s rich, fragrant
iather gently refreshes your skin as it
cleanses. Use Hamam daily, It always
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Here’s who.

Right now somewhere, a delectable
dish is sizzling in ghee or vanaspati.

You don't even realise it but our cans
have been helping to bring you the things
you use every day: ghee and vanaspati,
baby foods, cosmetics, fruits,
pharmaceuticals, fish, paints, motor-oils.
All with their quality intact.

Our way of doing it is with the most
modern technology.
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can manufacturer, the American Can
Company. Through us, the fruits of their

over S 20,000,000 annual research and

development programme are available to .

canners and consumers in India. M
5
o

Which means, better and more cans
for you, naturally.

Thingsyou cantdlo withouit, Poyshacan
POYSHA

INDUSTRIALCO.LTD.
Bombay = Ghaziabad = Cochin

Subsidiaries: Kaira Can Co. Ltd., Anand
Colrige Ltd., Bombay



JUST PUBLISHED

PROCEEDING OF THE SYMPOSIUM ON
ALCOHOLIC BEVERAGE INDUSTRIES IN INDIA:
PRESENT STATUS AND FUTURE PROSPECTS

(held on Nov. 1972 at C.F.T.R.I)

PUBLISHED BY

THE ASSOCIATION OF
FOOD SCIENTISTS AND TECHNOLOGISTS (India)

CONTAINS ARTICLES ON
RAW MATERIALS * PRESENT STATE OF TECHNOLOGY

MARKETING AND QUALITY CONTROL . FUTURE NEEDS, et.

COPIES AVAILABLE WITH

THE HON. EXE. SECRETARY, AFS.T, CFTR.,
MYSORE-570 013, India

Send Rs. 5.00 (Cheque, Draft, Postal Order or Money Order ; Include additional Re. 1.00 for
cheque towards commission) - towards Packing and Postage.
Foreign $ 3.00 for Packing and Airmail.
$ 150 for Surface Mail

%%%%%%%%%%%%%%%%%%%%%%%%%%%



CSIR SCIENTIFIC PERIODICALS

Journal of scientific and operations heaA an .Mass transfe roduct cesses
N e oo o oy o IStuments ol |%‘%he i ‘%”ré‘ﬁts oﬁ g“'a
cPéVIttl?lcacolrrT]le [Jen(i?r ti?lsog\{gr ) R/earsro s%r\{hcte 041 ? S(:lences |n univer t| S mstltutes o r techn Ry
fean eera o J ica ﬁ%(\f\é (}UP % commod IX [ESEarc aboraorle? mdus coogerate
res %.%P ?h 8;1% ﬁe res am% wor ers {0 research Institutes, and Industrial researc aborat rles
HEF VES abreast (! ur eni eve Hgments Ii] varlos Annual subscnptlon Rs 30.00 £350 $10.00
Ig (i sclence an (r)[? Jurn Carries — Single copy 4.00 0.30 150
iforjal fe tures hlightin brtant clentrfic events

In n 1a.and.ab roa tticles o fCI nce[%om manag INDIAN JOURNAL OF .

ment C%f sc|ence re lew ar Icles on EXPERIMENTAL BIOLOGY (himonthly)

research inteyest: technical repqrts .o
e T R A e
olo Crino ogg/ ng

S
Hternatlon Lf
IC and. techn
ations; and notes on Major advances In various

- Zqojogy, microb pharmaco
Annual subscription ~ Rs3000  £350  $1000 trltloﬁ 6tc., IS the B one I Itia with su
Single copy 400 0.30 150 coverage arid scope. /

INDIAN JOURNAL OF CHEM|STRY monthly Annual SUbSCrlptlon Rs 40.00 £4.70 71350

In the eleventhyear o publication,the ju Pal is devot. SIMIe Copy 0% 080 40
Hto original, re earv) Kul

TrBunmﬁhons tpers and  INDIAN JOURNAL OF
ort communications) in all branches of themis BIOCHEMISTRY AND BIOPHYSICS (quarterly)

Annual subscription ~ Rs6000  £7.00 $20-00 This,journal,_published in association with the Socie
oIl copy o a3 ?gsearcﬁg)ct?qrna Remsé (rc]d@ dé R o On&
L’m‘g}(@‘sjfmuoﬁt'w OF PURE AND APPLIED r6seArch Lommunications in bloc emistry and biophysics.

Annual subscription Rs30.00  £350 $1000
ournal, IS, runmn venth eat of its o
Pcatljon |séevotedpto original re%eaim cor umcatlon? Single copy 1200 090

u? short commiunicatio nveqtiona
granc%é% Hysms éexcept o and pace p%ysms '(hNa'?f'QQ”j?URNAL OF MARINE SCIENCES

Annual subscription Rs 50.00 £600 91600

ommencing publication from June 1972. this journa
Single copy 70 050 255 evoteg f0 TeSgarch communlcatlons ; % ga? 1S an
INDIAN JOURNAL OF SOF commun CatIOﬂS)D gler a| mg {0, various, Tacefs 0

RADIO AND SPACE PHYSICS (quarterly) marine | egggarﬁo i ogical, physical, geological an

h %%]al V\ﬁhlcﬁ & bem% P“b"ShEdnE’egf“”'”Porﬂ%m Annual subscrlptlon Rs 1500  £200 g 5.00
f Heeoe a medium for. the ]

|ca on dpo ne d rowing researc Htput In vaHous Single copy 1000 120 3.0

reas ofiqda P hSdCS N ra gr Ig\lll[?gﬁoﬁnré/c RESEARCH AND INDUSTRY (quarterly)

Ehﬁ? atéora TagetoeD %?t {OnoSCeTe: Teutial DS
Ardlow wemol ;}ﬁdp ¢ 1on prere Intended fosene dasralm betweensmencean miiu?at d‘ys
trade

motign in er atmosphere; this' rournal i el ;
ﬁtratosg i mesqsp ere couglp Lono%;ﬁ?ere -magrietosp- tnamous aexeéu A %Sn otﬁers% dtl? rtecang
ere coupling, Solar-terrestial retationsHip, €(c Uy, crel Qe il atlc Continn
Annual subscription Rs 30.00 £350 $10.00 P %ca |s o processes a ad 0, ucs eveoe a
Single copy 20040 aw y dc how pIOME 0 ilizzon. an

technj |gest nn S, Insfrument
INDIAN JOURNAL OF TECHNOLOGY el o e 5% bR R

(INCLUDING ENGINEERING) (monthly) eveiopm ts In Indian industry are reguI[ar[Iy reporteﬁ

This, journal put%llsheﬁ Bapers repor%mﬂ results of  Annual subscription Rs1500  £200  ¢500
original “research” of appliet ‘mature pertaiing fo unit  Single copy 500 0.60 175

Pleas contact:

THE SALES AND DISTRIBUTION OFFICER
PUBLICATIONS AND INFORMATION DIRECTORATE, CSIR
HILLSIDE ROAD, NEW DELHI 110012



	JOURNAL OF FOOD SCIENCE AND TECHNOLOGY 1974 VOLUME 11 NO.2
	CONTENTS
	Evaluation of the Stability of Sausage Emulsion by the Canning of Mutton Sausages
	Microbiological Quality of Pedha
	Studies on Groundnut Protein Concentrates Prepared by Alcohol and Acid Washing of the Defatted Flour
	Development of Quick Cooking Dehydrated Curried Spinach-Dehusked Red Gram
	Development of Quick Cooking Dehydrated Curried Vegetables Using Fried Potatoes, Peas, Cabbage and French Beans
	Residues and Persistence of Endosulfan (Thiodan) in the Head and Leaves of Cauliflower
	Kinetics of Thermal Precipitation of Leaf Proteins from Lucerne (Medicago sativa)
	Effect of Different Salts and Chemical Additives upon the Quality of Curd (Dahi)
	Chemical and Nutritive Changes in Refined Groundnut Oil during Deep Fat Frying
	Suitability of Raw and Steamed Cereal Grains for Making Deep Fried Preparations
	Research Notes
	Book Reviews
	Notes and News
	Assoclation News
	Csir Scientific Periodicals

