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RESEARCH PAPERS

Pigment Production

by a Strain of Aspergillus Sp.

H. K. M anonmani and K. R. Sreektaniah
Central Food Technological Research Institute, Mysore-570 013, India

Manuscript received 20 September 1982; revised 19 January 1984

A strain of Aspergillus oryzae var. effusus was found to produce an orange-red pigment on starch medium.

Of the

many carbon sources examined fcr maximum production of the pigment, tapioca starch and tapioca starch factory

refuse have been found to initiate pigmentation at 2% level of the basal medium.
indicated that ammonium dihydrogen orthophosphate was required for both growth and pigment production.

Study on mineral requirements
Spectro-

scopic studies indicated that the pigment belonged to anthraquinone group.

The colour of marketable commodity contributes
to eye appeal. Many natural and synthetic colours are
being used in food items. Natural colours were used in
food products, traditionally, with the rapid development
of processed food industry, the demand for colourents
increased and synthetic colours were added to food
products, which was a health hazard. Search for alter-
nate sources of colours was intensified and many plant
parts were used to extract colours. In China and other
Oriental countries certain fungal strains are beingutilized
in the manufacture of fermented food “Ang-Khak” or
red-rice.  The organism which imparts red colours to
the preparation has heen isolatec and identified as
Monoascus purpureaus and M. ankal —Attempts have
been made hy several workers2® to pr.oduce.f)lgments
by fermentation. A patented process is available for
producing red pigment from Monoascus which could be
utilized in food preparations2. .

During the screening programme of fungi for am?/Iase
production, a strain of Aspergillus was found to elabo-
rate a red pigment into the medium. Since the fungus
was producing plqment in a medium containing starch,
Fosmblllty of employing alternate economical substrates
ike tapioca starch factory refuse (.TSR% was studied.
Data relating to the isolation and partial characterization
of the pigment are presented in this communication.

Materials and Methods

The fungal strain, which was tentatively identified as
Aspergillus oryzae (Ahlb) Coh. var. effusus (Tira) Chara,
was maintained on potato dextrose agar and Coleman-
Elliott’s—agar8 slants. Inoculated tubes were incubated
ford7 days at 30aC and stored in the refrigerator until
used.

Basal medium (referred to as nutritive solution0)8
contained the foIIowng ingredients per litre. NH4H2P 04
0.173 g; MgS04. TH2) solution 1 ml (24.658 ¢/100 ml);

CaCl2 1 ml 814.7 /100m|); FeCb 0.5 ml (16.221 ¢/100
ml); ZnS04 1ml (Z8.756 /100 ml); sodium citrate 0.1176
gi; carbon source 100 g distilled water to make upto

L Fifty ml of the medium in 250 ml Erlenmeyer flask
was autoclaved at 11 kg/cm2 pressure for 30 min.

Inoculum was prepared by suspending the spores of
7-day old agar slant in 10 ml sterilized distilled water
containing 0.1 ml of tween-80. One ml of the inoculum
was used per flask (1 X10® sBores per ml).

Inoculated flasks were incubated on the lab bench at
ambient temperature (22-30°C). After desired period of
ghrowth, the mycelial mat was separated by filtration and

e culture filfrate was lyophilized.

Paper and thin layer chromatography of the
concentrate were carried out using following solvent
systems: o
a) Butanol: Acetic acid: Water (4:1:5
b) Ethyl acetate: Acetic acid: Water (2:1:1
¢) Cnloroform: Ethyl acetate: Formic aci 85:4:1;
|d) Ethyl acetate: Methanol: Water (100:16.5:13.5

Carl-Zeiss spectrophotometer was used and the colour
(orange-red) was measured at 330 nm. Lyophilized
crude samples dissolved in ethanol (1-2 mF in 25 ml)
were used for both spectral studies and analysis of qui-
fiones by oxidation reduction testd. Since the visual
evaluation of colour intensity matched with O.D. values
recorded in spectrophotometer, only visual observations
were made in subsequent experiments.

Results

Initially, the fungal isolate was cultured on a medium
containing 10 ﬁer cent soluble starch. After the
vegetative growth phase of seven days, the fungus was
observed to secrete the pigment and by 21 days, the
maximum intensity was recorded. .

When pigment production was observed on different
concentrations of soluble starch, it was observed that
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the intensity of colour ranged from light pink to deep
red. The intensity of colour deepened till the starch
concentration in the medium reached 10 per cent;
pigment production was not observed in 1 per cent

starch. . .

Eﬂéct of carbon sources on pigment production:
Different carbon sources including tapioca starch factory
refuse (TSR) were examined for their suitability for
pigment production.  The results are presented in
Table 1. The results indicate that, the intensity of pig-
mentation in media containing dextrin and maltose was
the highest. Colouration was slightly lower in media
prepared from starches, TSR or TSR fortified with
different sugars.

When the fungus was grown in medium containing
TSR and tap water (not containing any nutrients of basal
medium) there was no pigment production indicating
the essentiality of nutrient solution for pigment pro-
duction.

Different concentrations of tapioca starch or TSR
were tested for the production of maximum intensity

Table 1 _effect of different carbohydrate sources on pig-

ment BY ASPERGILLUS ORYZAE VAR EFFUSUS
Pigrrent %oal
1 fuction
Substrate Growths p rr'etrjglt?/ q %m
i, nutrient

R S
Com starch in tap water 5

Potato starch in NS 6 $44 080
Potato starchin TW 6 — —
Tapioca starch in NS~ 7 +4++ 08
Tapioca starch 'w 8 — —
T SR 8 +eer 00
TSR In TW 8 — —
Dextrin in NS 8 ststdt 13
Dextrin in TW 8 — —
Sucrose in NS 6 — —
Glucose in NS 8 +++ 075
Maltose in NS 6 it 18
TSR+ Dexlrin in NS 8 4ot 10
TSR+ Sucrose in NS 6 Tttt 09
TR+Glucose in NS~ 8 tt+ 10
TR+Maltose in NS 8 tate 084

*+=light pink; ++=pink; +++=light ea; +++_- e

+ + + + +=deep red.

§Number of days needed to cover the surface of the medium
—indicates no colour prociction.
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TABLE 2. BFFECT CF DIFFERENT CONCENTRATION OF CARBON SOLRCES
IN THE MEDIUM ON PIGVENT PRODUCTION BY
A. ORYZAE VAR. EFFUSUS

Carhohydrate concn () Intensity of colour

Tapioca flour

++ 4
4
+ 44
SR
o+t
I+ +t
R
bd++
+ 4-4-4-

S owomo-uaoui s~ o

Tapioca starch residue

+4++
+++
4-4-4-

+H4t

44t

[opXéa >N JG N b e

Abbreviations as in Table 1
Veasured in the megium after 21 days of growth
— indlicates no pigent production.

of the pigment. Media containing different concent-
rations of the material were prepared and the fungus
was cultivated under stationary condition for 21 days.
The observations are presented in Table 2.

It was observed that tapioca starch or TSR at 1 per
cent level did not favour pigment production. The
colour of the medium was pink at 2 per cent level and at
5 per cent level the colour was red which was same upto
10 per cent level. The intensity of colour reached a
maximum within 17 days after inoculation. .

Effect of ingredients "of basal medium on pigment
production;  To find the effect of different ingredients
of basal medium on intensity of pigment production,
the fungus was cultured in media in which one of the
ingredients of the basal nutrient solution was missing.
TSR at 2 per cent level was used as carbon source, since
there wes visible pigment production at this level of
carbohydrate itself.  Observations are recorded in
Table 3.

It was observed that the fungus did not grow in
medium devoid of ammonium phosphate. The pigment
production was not observed when the medium did not
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Table 3. effect of minerals in basal nutrient solution on
PIGMENT PRODUCTION BY A. ORYZAE VAR. EFFUSUS

Minerals missi Pigment
ks Mg prothcton
KO +++4
CaCl2 4+
nhéhZpod no growth
ZnS4 4+
MgS04 +4
FeClj t
Sodium citrate + 4

Abbreviations as in Table 1

contain ferric chloride substantiating the earlier reports, Jo
Lack of magnesium sulphate and” sadium citrate also
redyced pigment Rroductlon_ b;(Jthe fungus..

The spectral characters in "UV andvisible ranges
showed a typlcal anthraquinone spectrum  indicating
the pigment™to be an anthraquinone.

Discussion

As noted in.the introduction, the suitability of utili-
zation of tapioca starch factory refuse for pigment
production was studied, Hlﬁhest Intensity of colodr was
observed in dextrin and maftose medium. But the same
inensity was not _found when starches were fortified
with thése sugars. This may be attributed to the presence
of starch inthe medium, _ _

There was no %rovvth in the medium devaid of am-
monium_ phosphate, even though other nutrients were
present in the medium, thus indicating the essentiality
of phosphate and nitrogen for growth of the organism.

he dbsence of iron in the medium affected pigment
productjon. It has been reported13 that ferric 1ons_ are
essential for colour formation by a strain of Aspergillus
sp. in which, iron gets incorporated in the structute of
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the pigment. The_ lack of pigment_ production in the
ahsence of iron indicates that ifon might get incorporat-
ed_in the pigmei structures. L

The spectial studies have tentatively indicated that
the pigment s an anthraquinone. ~ Since many plant
parts naturally contain anthraquinones, it m|ght_ be
possible to use the pigment obtained by Aspérgillus
Oryzae var. effusus as a Golouring a%ent after complete
characterization and toxicological studies of the com-
pound are made.
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Biodegradation of Gum by Pénicillium Sp. and Its Control

Nikunj Mehta, J. N. Dholakia and H. S Chhatpar
Department of Microbiology, Faculty of Science, M. S. University of Baroda Baroda-390 002, India

Manuscript received ZSeptember ].982' revised 30January 19%4
Pen|C|II|um sp.  Wes isolated from the spoiled gum samples undergang biockgracktion.  This mould could grow in

the presence of gum_glucose, some cisaccharices or ol

protemlc a

possessed the ab|I|ty tou%rgge
Polysaochandlc eterials by proouing corsicerable levels of proteasesf mvertase Borax seens

be an inportant

Gum _arabi¢ is a dried exudat|on obtained from
Acacia Senegal and related species. It is of commercial
Importance ‘and is used in the textile, mumlage food,
paste, polish, and confectionary Industries, and as a
glaze’in Pamﬂngl In med|cme it is used as an emulsify-
mg agentand asad emu |cent2. It |ssuscept|bleto micro-

bial attack b spergl lus ﬂ)p , yeast, Aerobacter, E. coli
and, Lactobacillu the’ present |nvest|gat|on a
Pen|C|II|um . was |so ated from commercially avalable
um arabig un e pomg b|ode%radat|on Attempts were

ade to find ouf the” mechanism by which the mold
degracles, and utilizes the components of the gum and
also to find out an antlfungal compound whichi inhibits
the growth of this biodeteriogen.

Materials and Methods

Pemulhum sp. was isolated from the s?oned um

JJ e (from commerual ly available gum bottles)
useq for further studjes was a commerciall ava|IabIe
variety of Acacia arabica. The methods for the Isolation
of fungal cultures, the composition of the synthetic
mediun, the method uged for measuring the growth and
observing the effect of anti-microbial Compounds were
the same as described earlierd. The assay methods ysed
for proteases, amylase, invertase and CMCase; and for
the protein”_estimation were the same as reported
earlierab.  Glucose was estimated according to the
method of Dahlquist?.

Results and Discussion

Penicillium sp. was able to %row in a mediym where
gum was supplied as the Sole source of carbon
eventhou%;h it” exhibited better grovvth N glucose or
sucrose of in other carbon sources (Table 1), “Gum from
Acacia arabica is known to contain L-arabinose, D-
galactose, D-glucuronic acid and L-rhamnose8, which
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compound which can ke tried for preservation of the gum arablc

OF CARBON SOURCE ON THE GROWTH OF
PENICILLIUM SP.

Table ]. effect

Carbon source (4 g% Growth (mg)
Gum 295
Glucose 419
Maltose k%)
Sucrose 497
Arabinose Lo
Xylose Ao
Sarch 2N
Dextrin 07
Sorbose Jal
Lactose Negligible
Galactose Negligible

*Dry mat weight per 100 ml medium

Tabte 2. content OF PROTEIN AND GLUCOSE AFTER GROWTH OF
PENICILLIUM SP. INf THE SYNTHETIC MEDIUM CONTAINING GUM

Comporet EZe &f %h 1&5% utlllza%lon
Protein 175 114
Glucose 17 11 35.3

m|lght be tilized by the funqus. However, it was not
able to utilize galactose or lactose when supplied as sole
carbon source.
Commermal gum of Acacia arabica also contained
ces of glucose and protein, which were also utilized
by the mould (Table 2). Mould showed high levels of
teases invertase, amylase and CMCase activities
Table 3). These enzyme activities showed the general
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has been used to increase the viscosity of the mucilaﬁe

Table 3. extracellular protease, invertase, amylase and prepared_ from gum arabic. 1t was found that with the
CMC ASE ACTIVITIES OF PENICILLIUM SP. INCrease !3 th%|pr0f6)0rt]|_g8 of bOff%X, the mucf”agedttmcé(-
Ergyne i ens considerably: 100-150 mg of horax was found to be
(un?@'/naﬁt 'ﬁ)"r(ta\fein) the safe limit m%he formulat?on of mucilaged. So, borax
Protease can be Used to increase the viscosity as well as an anti-
Acidic 16,000 microbial compound.
Neutral 3.800
| Alrtkzilene 0.465 References
ne 0171 . Glicksrmep, M E ica, N Indust
Anjes uin ! M?ﬁ M TR SHOE, T o et Mg

2 Hill ., Gums Resin, IN Economic Botany, McGraw-
- bl Dot 0 "
Table 4. D50 value of some antimicrobial compounds, 3 Thyson, M and Bunker, E. in The Mi&)%eaobmlulqse,

FOR PENICILLIUM SF. E(e)rﬁ&)erlllulfﬁ_] Pectin and Guns, NIVersity,
Antimicrobial compouncs LOs (myml) 4 Dholaki?,’J .'?Qg.Cni 0y H. S, Control of some f
Vitamin Ka 0735 caPabeof_ a0y cellulose and ALY b poster
AUI’EOfUﬂgiﬂ 0,154 : 0 OU[er,RehnL.J B|0deg{orat|on T_lljllé B|0(,;}'|196ﬁ1caj d
Borax 0.150 N '[Pe Spo:[@ea%? W’Asp'erg'i’llus niger. J. Fd SCi,
Ca-propionate 10 Technol., 1980, 17, 1,
6

: H. G, and Chiatpal, H. S, Biochemical in
Wﬁa%ngo iaggfe%ﬁg%pﬂth Rh?zoctolr%hgatge?cofﬂ%%serli-

ability of the mould to degrade proteinaceous and ental, 156 L _
pol s%cchande substrates. ek p Jtslt, A, Determination of meltase and isomaltase

. Dahlow
arefll preverton and syccessful Preservation of qum %&% £5 WA @ QUCCR CHCBSE BRI Binchen. .
from microblal attack needs some attention.  Amongst T

various antlfun?al compounds.tested, borax was i ® WStEr R s o S fy L Viter (&),

to he the mos{ effective having LD value of 0.15 sive. PUbli
mg/ml (Table 4). Borax is comgaratively Farmless ad Dﬁ\tr%ia,%.’ peste, RAUSEL, D2, 3 C, Gt
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Shelf Life Studies on M aize Based ‘Balahar’

K.V.L Venkatesh, S N. Raghavendra Rao S Sridharamurthy, J V. Prabhakar,
D. P. Sen and H. s. R D esikachar

Central Food Technological Research Institute, Mysore-570013, India.
Manuscript received 29Ju|y 1983; revised ]ﬁJanuary 194

Effect of heat treatment and addition of antioxidants to extend the shelf life of ‘Balahar’ (a mixture of maize
semoling, edible groundnut flour and defatted soya flour in the ratio of 70:15:15) was studied. ~ Exposure of ‘Balahar’
to 100°C for 10 min protected the material against FFA development during storage.  There was a marginal in-
crease in thiobarbituric acid (TBA) and peroxide values as a result of heat treatment.  Addition of antioxidant and
jagoery retarded peroxide value and TBA formation, but had no effect on FFA development.  Acceptability of the
stored product was correlated to FFA content.  Large scale trials have confirmed that toasting of ‘Balahar’ controls
FFA development and extends the shelf life of the product.

‘Balahar’, a mixture of pre-cooked and dried maize flour in the proportion of 70:15:15, respectively, is
semoling, edible groundnut cake flour and defatted soya  being manufactured by the Food Corporation of India,

AYIL' fnR 1
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for mid-day feeding programme in schools. This pro-
duct is reported t0 have poor shelf life and develop

bitterness durrnd stora? nvestigation was undertaken
to improve shelf Iife of the product, the results of which
are reported here.

Materials and Methods

After studying the Process of ‘Balahar’ produgtion
by the Food” Corporation of India (FClg In redrents
used in its manufacture namely, majze, edible groundnut
cake flour, defatted soya flour, maize semolrna Epartral
Fv heat processed as per method currently practised by

Cl) as well as raw maize semolina; ‘Ballahar’ as pro-
duced at FC| Tactory and ‘Balahar’ prepared using raw
maize semolina were collected.

‘Balahar’ prepared using raw maize semolina was
subjected to the following treatments:

Z) Steaming at atmospheric, pressure for 30 min
and drying in a truck diier at_60°C for 60 min
to a final moisture content of 7.5 per cent;

(») Toasting at 100°C for 10 min in"an electrical

roaster;
@ Heatrnr‘r in the roaster (with the lid closed air-
trgh 110°Cfor 10min (humid heat treatment):
2) Treatment same as in (i) but moistufe
content adjusted to 15 per cent.

The material was cooled to ambjent temperature,
Humid heat treatment was given according to the method
described by Viraktamat and Desikachard,

Antioxidant treatment: ‘Balahar’ of FCI was used for
thrs treatment BHA with citric acid as synergist (at 0.02

ﬁ)er cent, eveIs respectively on thé weight of
te at rnt material) or jagoery at”2 per cent level on
the weight of the ‘Balahai” Were used as antjoxidants,

The antroxrdant was triturated with a smaller quantity
of ‘Balahar’ and this was mixed with the entire lot to
ensure unrform drstrrbutron of the antioxidant,

Packing and storae Materials were packed m
%/eth)élene ouches gaue and fumr ated with
romi eat for 221, esa ples were
aerate for 5hr after mr ation, sealed and kept for
storage All the samples contro and treated) were
store rn a capinet m ntar ed at 37 C and 66-68 Rer
cent relative humr r g withdrawn at montnly
intervals and ana sed tandard methods for moistures
free fatty aci sg Eg eroxide value (PV)S thiobar-
bituric dcid value (TBA)7 and alconolic acidity (AA)8.
Organolemrc quality in terms of off-flavour, bitterness
and ranclaity was assessed by a panel.

On the hasis of the results ‘obtained with the first set
of aboratorY experiments, a second series of studies was
undertaken o find out, [f, heat treatment of the major
ingredient—maize semolina was adequate insfead "
heat treatment of the final product. This set of experi-
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ments included toasting at 100°C for 10 min of ﬁf)
*Balahar’ prepared by FCI: (z1) ‘Balahar’ prepared in t
laboratory Using raw maize ‘semolina; '(iif) ‘Balahar’
repared ‘Using pre-cooked and foasted maize semolina
other rndredrents unheated); (zv) ‘Balahar’ prepared
usrng un-toasted Ingredients.

__Toasting was genérally carned out on 25 k? lots. The
Balahar’ Samplés were ace rn 300 %auo%e ow ensr
polyethylene pouches an stored at

per'cent RH for periodical analysis. Only data on FFA
development are presented for this series as PV and TBA
did_not correlate with organoleptic tests.

Qr ganoleptrc evaluation:™ Stored prodycts were eva-
|uated for acceptability by a panel of six judrqes selected
from the staff of the laboratory. In the initial evaluation
the samples were presented to the panel in both cooked
and raw forms. 'In later evaluation the samples were
Presented in the raw form only. The Banel was asked
0 Indicate if the samples were acceptable or not. The
oprnrgndof the majority of the members of the panel was
recorde

Results and Discussion
Poor shelf life of composite m:x flours containing
cereals and oilseeds is generally due to rancidity/bitter=
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VENKATESH el ciI; SHELF LIFE OF MAIZE RASD ‘BALAHAR

FFA °b

Period in months

o R B
LB L o

ness caused by lipolytic/ hydrontrc enzymest3. ‘Balahar’
also deveo ed rancrdr% |tterness or some off-
relimi

flavour g urrn storage nary studies carried out
to, correlate fhe development of unacceptable flavours
with chemical indices were unsuccessful. The peroxide
values (Fig. 3B) were low, the TBA (Fig. 3A) and the
AA (Fig. B and 2B) were errafic when the product
became Unacceptable (shown by an arrow). However

the FFA (Fig. 1A and 2A) mcreased rogressively with  TBA an

storage. Herce, the deveIo ment of FFA Was used as an
index for evaluating the efficacy of various treatments.

Effect of heat treatment:

(7), Development of FFA: Fig 1A and 2A show the
development of FFA in raw “materials and ‘Balahar’
during storage. ~ As can be seen from Fig 1A reIatrnH
to raw matérials, the unheated samples showed h%
increase In_FFA_from 21 "per cent during
storage, - while FFA in the heat treated,  samples
remarned aImost stationaiy during the entire period
of storage. A similar efféct has ‘been noticed with
Balahar” formulations also (Fig, Zﬁg
ed controls increased progressively in FFA from an injtial
value of 9 to about 30 per cent; the FFA in the heat
treated samples was almost constant

(1) Alcoholic acidity:  The typical trend of develop-

While the unheat-
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——Maize semolina
---Balahar

PVY meq/kg of tat

TBA g /100g of sample

Period in months

Fg. 3 Changes whltherobar‘o'tun%ragr%ﬁgﬂaﬁeroxrde values of

(a) control; (at) toasted; (aa) with antioxicant

ment of alcoholic acidity for certain samples of raw
material as well as finished ‘Balahar’ are presented in the
respective fiqures at 1B and 2B. The results presented
In the fiqures indicate that heat treatment eﬁectrvel
development of aIco olic acrdrg which |s

somewhat analogous to the effect on FFA d ve opment

Chan?es In TBA and PV: Unlike t
development, the changes in TBA and PV FFr% 3A and
3B) were irreqular. ‘The heat treated samp es ad more
PV'than the unheated controls. There was a
smaII decrease in the TBA value for the first two months
followed by an mcrease in the next three months. This
|ncre se i TBA and PVs In the heat treated sam Ies
could he attributed to the destruction of antioxidant
factors in.the raw_materials.

V) Moisture pick-up b samoles during storage:
The unheated materialS had moisture contents rangrng

controlle

between § and 12 per cent. The heat treated samples
partrcularly the dry toasted materials, [ost moisture
during treatment arid had a moisture content of abou
2-4 pér cent. During the stora%e period of 5 mont h
samplest picked-up “moisture To an extent of 0 5
per cen

Effect of antioxidant and jaggery treatment:

(0 Development ofFFA: The FFA value of raw semolina
containing the antioxidant increased from about 5to 25
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Per cent in 3months (Fig. 1A-Curve h), whereas the heat
reated samples had onI% marginal increase in FFA
showing that, antioxidant had noeffect on FFA develop-
ment. A similar trend is observed in ‘Balahar’ contarnrn%
antioxidant or Jag?ery (F ? 2A-curves b and ¢) and I
heat treated samp es, Con rrmrn that the antioxidant
treatment had no effect on FFA development,
(i) Alcoholic acidity: -~ Alcoholic acrdrPY values of
the raw materrals an the rnrshed products are_shown
in Fig 1B and 2 g there was some effect of
antroxrdant on alcoholrc acidity in 2-3months of storage,
the Increasing trend is observed towards the end of the

(ﬂ? Changes in TBA andPV:  As seen in Fig 3A and
3B, addition” of antioxidant prevented the Oxidative

Period in months

Fg. 4. Changes in fre%jﬁ(tt}/ aid ﬁlllil%s aPsf ‘Balahar’ samples in

gWBalahar
¢ IMize

e
moiné, | t r+soya fltou

—m
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rancidity in both raw materials and ‘Balahar’ (curves aa
(BAI and aa (3B)).  The values were higher in the heat
treated samples"compared to the unheated ones.

Acceptability;  The heat treated samples, both raw
materials and finished products, were acceptable upto
5 months, while the urheated controls developed off
flavour_ after 6 weeks

Stanilization trraIs on Iar e scale: From the labora-
tory studies, It is evi entt h apforoprrate heat treatment
could increase the shelf life o ‘Balahar’ by controlling
the develonment of FFA. The large scale studres were
conducted to confirm the laboratory data and also to find
out the effect of final toasting of the formulated product.
As can be seen from Fig 4. ‘Balahar’ formulation contain-
ing all the ingredients’in the unheated condition deve-
loped maximum FFA during storage.  Partial heat
freatment of the semoling, "as in” the commercial
formulation,  contyolled the FFA onIY to a limited
extent. ‘Balahar’ formulated either with heat treated
ingredients or with raw rnqredrents mixed and then heat
tréated, stored well with only very small increase in FFA
durrn the 5 months period.” Heat treatment of semolina

yrgthe major rngredrent) without treatment of the
two Inor ingredients %roundnut and soya flour was
not as effectivé as earlier reatments The foresent results
therefore sug%est that, improved se ean storage
stabrlrt¥ can’ e given to the ‘Balahar’ if the frnrshed
product is given~a final toasting treatment as an end-
step of the ‘manufacturing process.
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Studies on the Suitability for Canning of New French Bean
(Phaseolus vulgaris) Selections
P. G. Adsule*, Amba Dan, A. Satyanarayana and R. Rajendran
Indian Institute of Horticultural Research, Bangalore-560 080, India

Manuscript received 24 June 1982; revised 6January 1984

A few selections of French beans developed at the Indian Institute of Horticultural Research (ICAR) were assessed
for physico-chemical characteristics and suitability for canning.  Selection Nos, 5 and 2 were found better than variety
‘Contender,” which is reported to be the best for canning.

French bean is consumed fresh or preserved in cans
or frozen or dehydrated. _

All varieties of French bean are not sujtable for pro-
cessing.  The desirable characters are pod type, colour,
flavour and chemical .composition.  Yield “per hectare
isanother important criterign. Few selections of French
bean developed at the Indian Institate of Horticultural
Research were screened for canning and the data are
given in this paper.

Materials and Methods

Four selections along with the variety ‘Contender’
known for its desirable qualities, were used in the Present
study. Five kg pods of uniform size and maturity were
harvested and used for analysis and _canmn%. Maturity
was decided by the colour and rigidity of the pod.

AC procedures were followéd for chemical
%nal sis] Total soluble solids was recorded by using
and refractometer. _
mﬁlr'a‘qparatlon loss was calculated by the following for-

Preparation 10 $s«)- \_/y_t_-__%ﬁng,qpﬁqeg(%ﬂgga[{ 0
Cut pieces (2.5 cm long) were blanched at 90°C for
2 min and filled into A 2\?401 X411 size cans at the rate
f450 g per can. Brine of 2 per cent sodium chloride

0
Was use%. The cans were exhausted to 85aC, sealed with
MB Sealer, processed at 10 kg/sq cm. pressure for 30

min, cooled in running water and stored at room tempe-
rature (21 to 35%).

Samples of cans were drawn after 8 and 12 months
and analysed for vacuum, head space, drained we|ggt
(%) and internal and external condition following F.P:0.
Specifications2. - Analysis was carried out in triplicates.

Organoleptic 8uah¥y of canned bean was evaluated
by an experienced tasté panel of 13to 15 members drawn
from the staff members of the Institute. The score was
recorded for colour, flavour (taste and aroma) and tex-
ture in a score card as per U.S.D.A.3 procedure. The
org?nolgptlc score of the taste panel was statistically
analysed.

Results and Discussion

Physico-chemical charﬁcters of selections of French
bean'are Rresented_ inTable 1 Highest yield was obtain-
ed with the selections 5 and, % Al selections. excegt
Selection-9" were at par with ‘Contencler’ which has
been considered as ro,cessm? variety in the Western
countries. ‘Selection-9” was found o be. fibrous, flat
in sh%%e and broadest. Weight of pods varied from 6.13
to 8.90 g, while length varied from 1200 to 154 cm,
and was_not found ‘Suitable for processing,

“Selection-6” showed the_highest TSS, “followed by
‘Contender’, ‘Selection-2, 5and 9" in that order (Table
g. Dry matter content was found to be the lowest in
‘Selection-5” and highest in ‘Contender’.  Colour of

‘Present acoress:  Small Inclustries Service Institute, Government of Inclia, 65/L GST Road, Guindy, Madras-600032
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Table 1. yiel and physico—ch

vty (G o e niﬁt

m  (m

Selection-2 2200 ‘%t}? graigt 720 128 0R
ion- : 14 .

Selection-5 2500 R%Bﬁt z}r'tddttesw 125 5 0%
Selection6 1500 Frt%énd " 613 1220 080
lection- ' 123 4 14
Selection9 2500 éﬂg %rﬁﬁtétﬁand 15
Contencer 1S Round and cunved 890 147 085

‘Row to row distance 50 cm; Plant to plant distance 10 cm

pods of aII selectlons Was I\}[neen except Select|0n6
which pur‘oeco our, aX|mum chlorophyll was
present In-Selection-5” followed by ‘Contender’ and
Selections 2 and 9" (Table 1). Preparation loss was
about 6.0 per cent in'all the ‘selections.
External’_condition of can was normal throughout
tstorage period in all varieties except in cans of “Selec-
lon-
six and twelve months. In case. of ‘Selection-2’, There
was 1o sulphur staming on the interal surface of can
except feathering during the storage genod of 22maonths,
However, the cans of other bean Selections. developed
sulphui staining with feathering. In commercial canning

Table 2. organoleptic score of canned french beans dur

Variety Colour Texture

0 6 2 0 6

NE 21 AN ¥ 20
AY B2 BU BL 20
7R 82 07T DL B
Sectiond 787 24 A6 UF 1B
Cotender 2012 0% A7 1O 200
FTeSt *k *k *% *% NS
SEM 1% 1013 148 1290 146%
COBY 3% 2908 3586 3506 4243

‘Highly significant; NS: Non-significant

Selection-2
Selection-5
Selection-6

*Significant;

Length arath Thide Plant

which developed pin holes hetween storaqe of

10704 140%
3014 41431
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ChIorophyII Colour PrepFratton
@D (0
00410 Green 655

0.0506 6.59
929 — 644
0.0410 14
00458 682

PC%T (%) °/t>r

10 366 50
107 %0 450
08 45 70
080 375 400
08 314 600 1049

CGreen
Purple
Green

Green

practiced, 7TmHg iscommonly accepted as the minimum
satisfactory vacuum. The values of vacuum noticed
during storage tztenod of one.year in the cans of all varie-
ties wasa ove mH and thls Indjcates the safety of the
Pro uct, Q. specifications? for cann
ables, the dratned welght (%) should_be more than
per cent, Drained (%) values for varieties under stug
during storage were folind to be in the range of 56to
per_cent conforming to the FPO specifications,
Organoleptic scoré of stored canned French bean i
presented In Table 2 Durin stora? eriod of 12
months, colour of canned French bean from ‘Selection-6’
rated significantly low. This may be due to the iherent

d vege-

ing storage of 12 months

Havour (taste ard arome)

2 0 6 2 0 6 2

52

B8

023

2166

2366
*

2830

62

2462

231

258
*

2710
2020
550
B0 277 AL 6170 7066
B0 72 B0 BN 720
NS NS NSNS
1459 109 2681 27%3 2631
L1883 ABA0  TL7 T8 758M

2160
2910
200

NG
1441
6362

1.0
7110
61.50

1688
16.5
6.7
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‘ourple colour of variety.  Initiall Sy ‘Selection-2’scored the  ence among the score for different varieties indjcating
highest for texture followed by “Selection-5, “Selection-6"  that there was little loss of flavour in all the varigties.
Contender’ and ‘Sel ectron9 However, all, varieties

were at par after storage of six months, Thrs may be References

ascribed o the softness of Deans n all the samples, 1 offca) Wethods ofpoahisiy ogatrf&(of]?‘[]c@jegncul
After storage of 12 mnths, score for Selectron2 D Vg 0”

and ‘Contender” was si nrfrcant moret an the score 2 FrurtProdgﬁa rdertDe LFOT&MIWSWOWFI
ﬁ)l’ Sele(%trc%ns gdand Ta ; flmstl?lly[‘ SC%I'G fOI' GOU|dur(\eN A rTnogrr?alt?) Proijuclron Processing angd Qualr
avour (taste and aroma) in case of “Selection-9’ was :

significantly low as compared fo_other varieties like galiaiar, The BT Publising Company T, Wes pr

‘Selections-2, 5" and ‘Contender’.  However, after
storage of 6and 12months, there was no significant differ- ¢ KeIFordJF el veouam n s e o, 184

Development of Soycheese Spread

S Singh* andS K. Mittal

Department of Food Science and Technology, G. B. Pant Unrversrt of Agriculture and Technology,
Pantnagar, arnrtal 263 145, UP. In

Manuscript received 13 May 1983; revised 23January 1964

A cheese-like product named soycheese spread, has been developed by utilizing a blend of soybean and milk solids,
which takes 8-10 days for preparation.  Dehulled, preboiled soybean and sterilized sodium chloride solution are ground
and fortified with soyprotein concentrate, cream andfor skim milk powder. ~ The mix is pasteurized and inoculated
with 5% S. lactis and 0.01% rennet and incubated at 30°C. Initial and daily pH adjustment to 5.3 and daily agi-
tation are essential to acceptable flavour development.  The desirable flavour is associated with realatively low rate
of acid development and controlled proteolysis. ~ Soycheese spread resulting from this formulation contains about 35%
total solids, 18% fat, 11% protein, 2% sodium chloride and 3% ash.

The use of soybean as a human food is limifed especial-
ly in India due to its beany flavour, anti-nutritional cream and/or skim milk powder and” salt " solution
factors and, development of flatulence after consumption. 1gn
Anti-nutritional factors and beany flavour can be ePH of soy-slurry was adjusted to 5.3 with 75
minimised by suitable heat treatmént; flatulence and Per cent lactic acid. - Soy-slurry was pasteurized at 75aC
residual beany flavour can be quercome b¥fermentatron or 30 min in glass jars and "cooled to 30°C. The S,
In order to utilize the beneficial effect of heat and fer-  lactis culture and rerinet were added at the rate of Soer
mentation, attempt was made to develop a cheese-like cent and 001 per. cept, respectivel ga The mocua

colloidal mill with a mixture of soP/protern concentrate,

product from soybean,

Materials and Methods

Soy- sIurry was prepared from dehulled soybean
(varrety rdgq soyprotern concentrate cream and'spray
tried skim milk powder (SMP). Dehulled soybean was
cleaned, hlanche madouble jacketed kettle (open pan)
with 10 times its volume of 1 per cent sodium bicarbo-
nate (weight basis of dehulled soybean) solution at 155
kg/em? steam pressure for 60-70°min ‘and ground in a

slurry was margtame |n aPNater
contént was agrtated daily with a sterile spatula for pro
per aeration and represéntative samEIes collected.
Processing of ripened soy-slurries: Prepared soy-
slurry was %asteurrzed at “75°C for 15 min after
addition of 2 per cent sodium citrate, packaged in
clean arrd sterilized glass bottles and stored” In a
refrjgerator.

e s gles of soy-slurries were assessed for flavour
and chemical changés during ripening.  Samples were

*Present address:  National Darry Research Irrstitute, Karmal-132 001, Haryana India.
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Dehullefl Soybean
it htth'tohthoeg

(‘é:::::_ o

' V\/astgtp{\o\raotee rWrth
!

l » Grb‘tding

Slurry

Adjust pH to 53
t&“%t'

Cool tb 0C

»f, <

(30°c!,r@?8t%ays)

| <Sodiumeitrate (2%9
(o i

P

Store at refriJgerated tem.
Fy 1 Preparation of soycheese spread

Lactic culture (5%) Rennet (001 %

examined daily for flavour, while chemical analysis was
done on 4th day and 8th day.

Flavour evaluation was done on an 8- Pomt arbitrar
scale, where 8 denoted an exceIIent roduc whrle 2¢r less
than that mdrcated 0or (r]nalt Total sqlids were

etermrne ygravr etric d, the protein content
g/ nte danl ‘mathog, solu eportem by the method
rco men ed btil Kosikowskil fat and ash by AOCS
methog?2 of sample was determined darly with
the heIR ofs stromc ﬁH meter (Type 323), ad + usted to

3 with 50 per cent NaOH wheh iecessary. The fitra-
table Cacrdrty was determined by the “method of
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Results and Discussion

Formulations:  With the otgect of getting a product
of 3540 per cent total solids of proper” protein :fat
ratio, and “other acceptable guahtres six_formulations
consisting a fixed quantrty of dehulled soybean and vary-
mg mpro’ﬁortrons 0f Soyprotein concentrate, cream and

ik powder “Were prepared, as shown In

The formulatrons possessed different proximate com-
position, body, texture and flavour development during
fipening. Proximate comf)osrtron of different formula-
tions IS presented in Table 2

Of the six formylations, it was observed that the last
formu atron contammg cream and skim milk powder

dy resulted in a superror A{)ro duct hoth in_composition

m avour (Table 3). A protein Tat ratio of 0.6 was
oun to be optimum. The | mcrease in milk solids had a
positive effect on the flavour characteristics of the pro-
duct, particularly when soyprotein concentrate was
used. "When the’ soyprotein-concentrate was exclucled
completely from the”tormulation, need for milk solids
could be Curtailed markedIE withqut affecting its flavour
characteristics adversely. Formulation C (Cream), and
CS (Cream-Skim milk powader) resulted in & quite satls-
factory product even with 28°and 34 per cent of milk
soIr 5, respectively.

Flavour develogment;  Table 3 shows the effect of
drfterent formulations on flavour development in soy-
slurries. 1t is ap nE)arent that formulatron SCI ( SoR/
protein conc- Crea ) where only soy concentrate” and
cream were used, resulted in afarr IeveI of flavour (score
3) after 8 days of storage. The product was however

Table 1. different formulations of soy slurries

Formulation Dsg%ed wﬁﬁm (@/Bﬂ %SD (72';5

L1 1 0.2

2 1 0.6 1.50 - 01
51 1 02 15 05 012
52 1 03 150 0% 012
C 1 - 05 — 00
cs 1 0% 015 009

SC=Soyprotein concentrate-crean;  SCS=Soyprotein concen-
trate—eream—skim milk powcer; C=cream; CS=cream—
skim milk powcr.
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Total solids ~ Fat

Formulation Protein
(0 (0 %0
1 310 160 150
2 410 200 128
S 1 %0 186 128
CS2 228 185 128
c 30 180 105
& %5 180 110
Ripening period (cays) ~ Processed
spread
0 4 8
1 0 15 30 35
2 0 10 20 25
51 0 20 35 40
SCS 2 0 25 40 50
C 0 30 45 60
& 0 25 45 65

like flavour: 1.0-2. 2540 Fair, 456,
G.M%entwr 0-2.0 Poor, 2540 Fair, 456.0 Good,

bitter. = After rocessm%, the acceptability further im-
Proved score .53 but the bitterness persisted.  When
the content of S0y concentrate and cream was further
Increased, the fldvour quality deteriorated, the main
efect beln? again bitterness.” Thus, It was concluded
that probahly soyproteins are responsible for this defect.
Therefore, 1n formulation SCS 1 (soyprotein concent-
rate-Cream-Skim milk powder) seme’milk. protein was
added through sPra_y,dned SMP.  This improved
the flavour characteristics of the Product,_ articularly
pleasant, creamy flavour which turned into a mild
cheese flavour fter 8 days of ripening. Processing
of ripened slurries further improved the”acceptability.
Further increase in milk solids through cream and SMP
enhanced the desirability of SCS 2 (Soyprotein concent-
rate-Cream-Skim milk powder?]. Complete elimination
of soyprotein concentrate further improved the flavour
development in C and CS. It also provided greater

207
Ah St Proteinfat Soysolids Mk ol
L o (4
32 15 09 0 %
20 5 06 00 Q
2B 1507 il it
25 15 0T 5 P
26 20 08 n i
2520 08 6 3

scope for enhanced proportion of soy solids.  This
shows that it was SOY concentrate which‘was responsible
for off-flavour development.  Thus, elimination of soy
concentrate_not only simplified the manufacturing tech-
nigue and improved the flavour acceptability, bt also
resulted in  relatively low cost product, the cost of soy
concentrate being considerably higher. The final formu-
lation FQCS) containing 0.55 Kg of cream and 0.125 kgz
of SMP pér kg of defulled soybean resulted in the mos
acceptable product. o N

_Chemical chan(ges: Changes in titratable acidity of
different formulafions of soy=slurries during ripening are
shown in (Table 4). The initial titratable aC|d|t>f of the
blend was agprommately 0.55-0.60 per cent. Fo Iowm?
addition of 5'per cent lactic culture and the adjustmen
of PH to 53, the acidity ranged_from 0.63 t00.75 per
cent. The titratable acidity of SCI, SC2, SCS2 and Cin-
Creased rap;dlkl during the éntire stora?e Penod. In SCS
and CS, acidity incréased rapidly upto to 4 days, then
slowed down. “The final acidity after 8 days ran?ed from
115 t0 2,20 per cent, the lowast bemg IN"CS. Tn CS, be-
sides the final concentration being lowgst, the rate of acid
development affer 4 days_ of storaqe was also lowest,
The lactic acid formed during the Iatter part of ripening
m|ght be %_ettl_ng converted nto other tlavouring com-

oflents. Simildr observations were made by Singh and
ristoffersen during their studies on cfieddar” curd
slurries3  They reported that it is_not only the final
concentration oOf lactic acid which is |mPortant t0 Cheese
flavour development, but also the rate at which the lactic
aclq develoge during the fermentation_ process,

The pH of the fresh slurries ranged from 58 t0 6,7
depending on formulations. It waS adjusted to 53 in
the beginning of each experiment. The pH tended to
decrease steadlily durmg the first 4 days followed by an
Increase upto thee end of storage (Tabl 4%. The range of
pH on 4 and 8 days of storage was 4.4-5.0 and 5.1-54,
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Table 4. effect of different formulations on titratable acidity, ph and soluble protein of

SLURRIES DURING RIPENING (STORAGE) AT 30°C
itraable acidl o . Soluble protein (%
| H iy R
Formulations durigg éspeni%g Z%Ifnaféa ecé s p giunng npga;)l/rs]gat indlicated u(r)lrg npen4 |8

0 3 1% 50 45 55 00 20 3%
060 14 220 530 50 510 02 140 22
03 10 1 50 44 510 020 0% 160
02 1% 1% 530 50 510 02 140 160
08 02 1% 50 48 520 0L 068 110
o717 110 15 530 480 54 0y 12 1%

2 ° B5BBS

respectively. It was observed that the stabilization of pH was closely related to the development of bitterness.

served as an index of the end of rlpemng period., Abberation in proteolysis is known to be responsible
Table 4 shows the effect of different formulation on  for bitterness in- chegsed

gr?tg?lysm of soy-slunies. The fresh slurries exhibited a

olunle”protein of 0.15to 0.22 per cent which increased  References

durin rpening reaching values of 0.68 to 2.40 per cent 1 K(E(I]b\%lr\ﬁl F. V., Cheese. and Fermented Milk Foods,

and 1 to 35er cent on 4 and 8 days of storage, res- Bros. Inc, Michigan, 1970. _

Pectlv_ely. It Is apparent that the rate and extent of pro- 2 oficial angh Tena Methﬁds,E@n‘E{%{] Oil Chemists

e R e
U In Was soy- . W O A0 K , 1 FOCLOIS alTe -

samples were also bitter. Itymay be dug_to soyproteins Igpme In creocar CE . Dairy i, T

and their degradation products. Addition of profemn 4 o BLB. N ﬂ}gﬁnél%érglﬁe‘%gyaﬁ%e&%p
I in

through SMPresulted in lower proteolysis and improved 4
fIavougr characteristics.  Thus the ext>e/nt of protEonSIS 0 rocg%gseelcjn BE?PE? ’r%e] reak

Microbial Changes in Stored Shrikhand and their Application in
Predicting the Sensory Quality of the Product

_ S. M. Upadhyay, J. M. Dave and S S. Sannabhadti
Sireth M. C. College of Dairy SmenceAH%UJarat Agricultural University, Anand Campus,

nd, Indid
Manuscript received 88eptember 1982; revised 3 January 1964

Five lots of plain shrikhand prepared using mixed culture Streptococcus lactis C-10 and Streptococcus diacetylactis
DRC-1 were stored at 7h;20C and -1 A2°C for 50 days. Changes in total bacterial, psychrotrophic, acid produc-
ing, Lactobacillus, proteolytic, lipolytic and yeast and mold flora showed a steady increase which was found statisti-
cally significant. ~ The coliform count was negative in 0.1 g of the sample in all the cases.  The product was
unacceptable in about 40 days when stored at 7+2°C and 50 days at -7£2°C. There was good correlation bet-
ween different microbiological tests and also with sensory evaluation. Total bacterial, coliform, yeast and mold counts
can be relied upon for evaluating the quality of shrikhand.

Shrikhand is an indi?enous sweetened fermented milk i now being manufactured by organized dairies in
preparation traditionally prepared in India. The product  Gujarat and Very little information is available on the
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bacteriological, quality of shrikhand stored under com-
mercial conditions, Upadhyay eta.1 and Sharma and
Zariwala2 observed large variations jn the microbiologi-
cal quality of market samples of shrikhand. . Use of single
and mixéd starter cultures in the prepaiation. of the
roduct has been studied by Gar.dhi and Jain3 and

a_%hmare et aid Deteriofation In the quality of
shrikhand durin stora%e was observed b¥ Sharma and
Zariwalab. The prese t_paloer deals with the chanPes
occurnng in microbiolagical and orPanoIeptlc qualities
of shrikhand 9regared In the laborafory and stored at
7£2°C and -7+2aC. These storage temperatures were
selected on the basis of commercial practices.

Materials and Methods

Five lots of shrikhand were prepared in the laboratory
using a mixed culture of Stréptococcus lactis C-10 and
Streﬁtococcus diacetylactis DRC-16. .

e average (pef cent) chemical comgosmon of
shrikhand is as follows; fat, 5,16 (from 4.98 to 5.36);
protein, 6,59 (from 5.92 to 7.10); reducing sugar, 1
from 140 to" 1.84); non-reducin S 3937 (from
750 10 4,120) and moisture, 47.24tf
Each lot of shrjkhand was divided into twg Rortlons and
packed in sanitized screw capped bottles of 1kg capacity
and stored at 7£2C and -7+2°C and examined dt
Intervals of 10 days, for psychrotrophic, acid producers
Lactobacilli, “proteolytic,” [ipolytic coliforms ‘and total
bacterial counts as also for yeast and molds. Appro-
priate, dilutions of the samples were olated using different
selective media,

Total bacterial counts:  Standard procedure was
followed?7. The petri plates were incubated at 37°C for 48
hr and the colonies were counted us ng a colony counter,

Psychrotrophic bacteria: ~ The procEdure adQpted was
samé as above except that the petri plates were incubated
for 7 days at 7. S

Acid producers: A@or%?nat,e dilutions were plated
usm&; lactose agar medium8 with "“he incorporation of
0.00 ? calcium carbonate per litre of the medium _as
sugges ed by Wade et aid for obtaining clear zones. The
petrl Plates were Incubated at _FO‘?C for 8hr.

Lactobacill: Ap;%ropnate_ diluti 3ns were plated usmq

he petri plates were incubated &
37°C for 48 hr

I
MRS medium,

Proteolytic bacteria: The procedure ysed for this
purpose vvytas similar to that adgpted for milk by Safford
and _StarkIL  The petri plates. were incubated at 7°C
for 7 days and the colonies with clear zones were en-
umeratF. . N
Lipolytic organisms: ~ Appropriate dilutions were
plated Using tributyrin agar’2 and the petri plates were
Incubated at | for 7°days. .

Yeast and mold:  Appropriate dilutions were plated

om 44,34 t0 49.50)
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using Potato Dextrose Agar13and the petri plates were
Incubated at 25°C for 5 da()!_s. _ ,

Coliforms: ~ Appropriate dilutions were plated using
McConkey’s Adar_ as suggested in Indian Standards
procedurefor milk7 and the"petri plates were incubated
at 37°C for 48 hours. _ _

All results were expressed as colony forming units
(efu) per gram of sample.

Sensory evaluation: ~Fresh and. stored samples of
shrikhand_ were scored or%anolepncall by a selected
panel of six Audges. The méthod and score card used was
as su?geste by Duthie et a/.13 for yoghurt,

Statistical analysis: The data Wwere analysed by
analysis of variancel4 and the best correlation” between
différent microbiological tests and the sensory evaluation
\/Tvgshpeallgulated according to the method of Steel and

|

Results and Discussion

The changes noticed in m|crob|ologlca_l population
of stored shrikhand samples are illustrated in Fig. 1 and
2. There was an overall increase of microbes excent
coliform at both temperatures of storage.  Coliforms
cquld not be detected in freshas well as in'stored samples
of shrikhand, The increase In counts were significant
througho%t the stor%gee _Renod both at 7+2°C and
-1£2°C but was higner in the former case.

Studies on market samples of shrikhand by Upadhyay
etaid and on laboratory samples by Sharma and
Zariwalah showed no coliforms, which 1s confirmed b
the . results of the present stugy.  Sharma. an
Zariwalab, however, observed irregular patterns in all
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10
20
30
40

50

(F)CB%;di@%m%r%%n%%ﬁ%ﬁ0'674; Tenperle

ges in sensory EVALUATION SCORES (OUT OF 18)
orF SHRIKHAND buURING STORAGE

1,30 O %

16.40

16.40

15.58

14.82

14.24

11.94

16.40

16.40

15.74

15.14

14.72

13.52

the gpes of microorganism when the samples were
stored at 37°C for 14 days. Such changes were not
observed in the present study. Eventhough the storage
temperatures adopted In these. experinients are not
optimum for the ?r_owth of microorganisms, increase
incounts may be attributed to adaptation of these micro-
organisms and also to the repair of damaged cells,
durmg the long stora?e period.  Stainer et al.16 have
reported the growth of bacterial culture at -10°C, when
high solute. content of the medium prevented it from
fréezing. Frazier? has given the datd on low tempera-
ture giowth of bacterid and yeasts in different foods
wheré temperatures as low as -10aC and -17.8(C
ermitted growth in meats and oysters respectively.

erbinovals reported the %rowth of citrate positive
coliforms in ice cream stored at -20aC. All the above
reports support the fm_dm?s of the ﬂresent study on the
possible growth of microflora in shrikhand even when
stored at -7£2°C. _

There was a decrease in sensory evaluation score from
1640 to 1352 and 1194 in shrikhand stored for 5() da¥_s
at -7£2®C and 7£2°C respectivel gTabIe 1) Signifi-
cant differences were also noticed at different storaﬁe
periods. _Shrikhand was unacceptable or%anole_}Jtma Cy
within 40 days at 7+2°C and in 50 days at -7£2°C,
when the scores were 1424 and 13572 respectively,
Sharma and Zarjwala3 have also observed similar trerid
in results in shrikhand samples stored at. 10£3°C..

The data on correlations_among the different micro-
biofogical tests showed significant correlations with
each Other at one per cent [Bvels and also with data on
sensory evaluation (Table ZQ These results indicate that
rwc_lr(cr)] r%amsms contribute to the deterioration of
shrikhand.

Present findings sug(rlest that microbial load can be
used as a routine qu |t¥ conrol test with a limit of
not more than 85x 105¢ T ulg for total bacterial counts,

Table 2. coefficient of correlation between different microbiological tests and sensory evaluation of shrikhand

PSyCPJ&:[gOphIC pl’%f‘g Lactobacilli  Proteolytic LiR/(i%iC Ye%l(%ﬂ e\S/eaiBgl%n
0,953

Tests

Total bacterial counts

hrotrophic
g?i/g prodScing
Lactobaci_lli
E_rot?olync
polytic
Yeggtytand molds

* Sipificant a 1 %level

0904+
0885+

0700 080" 0848 094  -082*
0718  0823= 0780 0898  -0.734*

0.696* — — 0,742
— — — — 0308
— — — 0791 0820
— — — 0722 0942+
— - - o Ak
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Manufacture of Butter Powder from Buffalo Milk*

Sitaram Prasad and S. K. Gupta

Dairy Technology & Engmeermg DIVISIOﬂ Nat|onal Da|ry Research Institute,
Karnal-132 001, India

Manuscript received 29 March 1982; revised 20 November 1983

Free flowing butter powder containing 80% fat was manufactured from buffalo milk solids. ~ The product made from
ripened cream and skim milk powder was observed to be the most acceptable. It scored the highest for flavour
(63.2 out of 65.0), had the greatest bulk density (0.29 glcc), maximum flowability (minimum angle of repose, 44.8°)
and fairly low free fat content (83.8%).  The reconstituted spread obtained from this combination also secured the
highest flavour score (45.2 out of 50.0) and overall sensory score (85.2%) as well. ~ Sensory evaluation revealed that
the butter powder containing 80% fat (as compared to 85 or 90%), and its reconstituted spread was better than that
of higher fat contents; cow milk product rating slightly better than the buffalo one.

Several methods for the manufacture of high fat for making acceptable cakes, have been described in
(80 per cent) butter powders from cow milk, stitable literature.F4 These powders are characteristically non-

*Data taken from first author’s Po.D. thesis, 1981, Kurukshetra University, Kurukshetra.
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greasy and reasonably free flowing and remain in that
condition even at high ambient Temperatures. — Such
products have conSiderable  application in food
Industry wherever dry blending of fats and oils with
other dry ingredients is needed. "Although butter powder
can not e Converted into normal buttér by addition of
water and working, because of its higher Solids-not-fat
(SNF& content, it"can be converted &asily into a table
spread suitabje for use as butter replacement.

Since fat is the maHor constituent of the high-fat
nowders, the quality of the product and its use mainl
depend on the ?uaht and guantn of the fat used
The sources of fat for butter powder can be cream,
butter, _?hee, butter oil and fractionated butter fat, verge-
table oifs generally form the fatt¥ ghase In the powdered
shortenmqs and similar productsa. Irrespective of the
source, fat content plays an important role in the pro-
duct. - Ordinary creami powder (72 per cent) has been
found to be tacky, difficult to convey in the dryer, and
liberate free fat ‘with the shght_est pressureb. - Higher
ratios of fat to SNF can be obtained by drying the mix
of higher fat content. However, such powders are usuall
difficult to manipulate by conventional drying methods,
and are not free flowing. If the content of SNF in the
powder is reduced below 14 Per cent, insufficient protein
IS present to coat the fat 8 obule surfaces and the fat
Is not stable when spray dried?.

Since nearly 90 per cént of the milk handled by the
organized dairy sector in this country is from buffalo
and because of differential compasitiori and alsg physico-
chemical make up qf the constituents in_buffalo milk
compared to cow milk; the technology of buffalo milk
has often posed problems in the manufacture of pro-
ducts8  Hence, an attempt was made to manufacture
butter powader from different sources and Jevels of fat,
and enacpsulating material and their effect on the
physico-chemical and sensmg characteristics of the pow-
der and reconstituted spread was investigated.

Materials and Methods

Manufacture of butter powder:  The method outlined
by Hansenl was followed with certain modifications,
g)ened (be moculatmg LF-40 mixed lactic culture at
the rate of 'L per cent and incubating at 22°C till 0.25 to
0.30 per cent lactic acidity was obtained) or unripened
cream, butter (using Silke og Tog butter chum of 100
kﬂ capacity) made from ripefied or unripened, cream, or
ghee (prepared from washed butter by heating at not
more than 110°C in a jacketted kettle, filtering and
storing at 4 to 5°C) was sed as a source of fat. ~ Skim
milk powder (madé by preheat;ng skim milk to §0°C,
condensing to 40 per” cent solidS under 61.0-635 ¢m
vacuum and_sPray drgmg in_an Anhydro spray drier
at 190+2°C inlet and 95+2°C outlet air temperatures),
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sodium caseinate _‘made b% preciﬁitat,ing skim milk at
H4.3-4.6 with dilute 1:6 hydrochloric acid at 32-33°C
Wwashing the curd three times with acidulated water of
pH 4.3-44, 7oressmg shredding, dlsper_smgzand peptizing
at éJH 6.8-70.1n luke warm water with 25 N sodiun
hydroxide, adjusting the total solids content tg 15to 20
g_er cent, filtefing, gasteurlzlng and spray drying under
Imilar conditions as for skim milk powder) or a mixture
(L:1) of these two was taken as the encapsulating mate-
rial, Calculations were made to achieve a dried product
giving 80 per cent fat and 1 per cent each of sodium
Citrate an g]lycerol monostearate (GMS). For nvesti-
gations on the role of level of fat, butter pwoder was
made from ripened cream and skim milk powder and
the dried product contained 80, 85 and 90 per cent fat
anndrea/yeaﬁtsmade from both buffalo and” cow milk
Ingredients.
odium citrate was mixed with the fat, Sodium casei-
nate was dispersed in water at 40 to 45°C by vigorous
s_tlrnng, and skim milk powder was reconstituted and
filtered. ~These ingredients were mixed, warmed to 66-
aC followed by the addition of molten GMS and stan-
dardization of mix to 40 per cent solids, The mix was
homogemzed Manton-Gaulin, USA) at 65°C at
141+35 kglcm2. The emulsion was loasteunzed_(at 15°C
for 1 min); cooled to 30°C and fina !%spra dried at an
Inlet air temperature of 1/0-180°C and outlet air
temperature of 80-85°C. The powder adhering on
the insicle wall of the sprag drier was scrapped with the
help of built-in chain scraper_by running it for 1to 2
min at intervals of 30min. The power was, collected
in oneth)erne bags .and placed in cold. stora%e
55°C for at'least 12hr. The powder was dry mixed with
free flowing agent (sodium aluminiung silicate 05
P_er cent or starch 0.5, 10 or 15 per cent), sieved and
blfllleg (lgognamelled tins (under nitrogen) or polyethylene
re[[)aratmn 0f reconstituted spread:  Nineteen parts
of water (or 12 parts for h|ghe fat powders%_at oom
R e s
W W | U
B?as_tlc p?od_ugt, which waép thgn acke(? in woode% frame
of inngr dimensions 40x40x40 mm,_and cooled to
10T In a refngerator for 30 min.  The cubes were
reerrna(%gﬁd, wrapped in butter paper and stored in refri-
: Analytical procedures:  Standard methods were used
for the fat9 and solids not fat content of milk, 2 fat1l
solids-not-fatl2 content of cream, and moisture, fat
and curd contentsI3 of butfer. The buter powder was
analysed for moisture, 14 fat. 5 free (extractable) fat
and bulk density, 1 expressible fat,17 f ow_ab|l|éy ang
particle size distribution. 9 The reconstitute srg)read
Wwas measured for its hardness with a precision penetro-

gage).
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meter.4) Miciostructural studies of the powder were
made under high power microscope by dispersing the
ﬁ%\évr%glrl &Q a mineral oil and preparing a smear on a

Sensory evaluation:  Sensory evalyation wag done
a panel ofjudges selected by a'triangle test, using a 1
Pomt descriptive scale. The'hutter ptwder was evaluated
or colour, appearance and flavour. The reconstituted
spread as 20x20x20 mm cubes, maintained at 151
0.5°C for at least 5 hr, was evaluated for colour, body,
texture, spreadability (on bread) and flavour.

Results and Discussion

The mix containing more than 40 per cent total solids
tended to become dppreciably viscous as a result of
homogenization.  During homoge_nlzatlon the newly
formed fat globules can he'clustered into smaller or Iar(ier
a%greggtes. Thely_are disintegrated into separate golobu es
whien'both a calCium-chelating agent and a suitable sur-
factant are added,Zl suggesting”that the globules are
held together by casein Ticellés. ~ Addition. of sodium
citrate and GMS prevented an excessive thickening of
the emulsion.in the homogenizer. The second stage of
homogenization at low pressures he ps in disruption. of
the clusters. Viscosity of the mix durm? homogenization
was reduced appreciably with the inclusion 0f sodiym
caseinate as an ingredient when compared with skim
milk Rowder as éncapsulating material,

Hllg fat to non-fat solids 7atio in mix poses some
problems in spray drying, especially if the emulsion is
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not stable”, which may e due to insufficient homageni-
zation or lack of eémulsifying agents.  Sometimes,
destabilization is also caused by excessive amdﬂY. As
for example, a mix acidity of 0.4 per cent resulted in
%_reater_dr Ing problems. ° Even neutralization of the
Igh acid mixcould not attain a stable emulsion during
dryjing. All these result in sticking of the powder to tha
walls"and ducts of the drier. Under extreme conditions,
these deposits tend to cake together and may choke the
duct thus interfeiing with the derg opergtions. The
powder no longer remains free flowing and results in
Inferjor quality"product. It can however, be dried ve
satisfactorily in the Anhydro spray drier, running con-
tdlntuously for 6 hr, by maintaining proper drying con-
itions.

Role of source offat and encapsulating material:

Bulk density qoose): The bulk density of the butter
powder (Table 1) ranged from 0.14-0.29 glcc depending
on the type of encapsulating material used. It was gene-
rally higiher when skim milk powder was used, either alone
or in combination with sodium casemate.  This could be
dug_to the higher bulk density of SMP compared to
R0 5ok e S of encapuing e

2 Th U ulatl |
showed considerable effect on the bt?lk density of the
butter powder. _

Flowability: - Mixing a free flowing agent to powgered
milk product increases the flowability. " The data (Table
2) showed that the encapsulating material, source of fat

Table 1 effect of source of fat and encapsulating material on loose bulk density, glcc

Encapsulating meterial

Jrg%red

CD:  Encapsulating material, 0.032

ks

g |

Chee Mean

§ B

Unripened R
cream%utter C nEder

i

Table 2. effect of source of fat and encapsulating material on flowability and angle of repose (degree)

Source of fat (F) Skim milk powcer Er%C@P)-Sod. Caseinate
No q.S% .No
y silicate ~ silicate ~ silicate
rlaéaeg%ar?w1 butter .
cream nuter |
- encapsulating meterial ! '

nsulating meterial

Sod. casJnate

Mean (FS
q.S% No q.S%
silicate  silicate ~ silicate

% .
sill\clgte sﬁlcat%

2y

Mean (F)

SMP=Skim milk powcer, CD for encapsulating meterial, 1,09; 0D tor souree of fat, 140 and for silicate, 0.89.
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and sodium aluminium silicate had si

influence on the flowability of the butter pow

Powder made with sodidm caseinate had the
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ed cream ad the hi
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Table 3. effect of
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Skim milk mﬁ soclium caseinate

Sodium caseinate
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Sensory characters

Colour
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Favour
Total
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0se with the unripen-
est flowability and ghee based
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The lesser improvement in ‘the
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O

or Tripp et al.2
resent study could he
the locally available

The free fat content of the
butter powder was considerably affected by th
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based Dutter powder was Significantly
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Sodium caseinate
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E{%;Llﬁa%%r S@#%‘Ss%logatfl%tg %atén& Dlg Wﬁr tS?ar t fat 0
!
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6829 and hetween bulk density and angle of repose
_ Free fat content and angl
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SOURCE OF FAT AND ENCAPSULATING MATERIAL ON THE FREE FAT CONTENT OF
BUTTER POWDER (PER CENT OF TOTAL FAT)
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81.15
8.4

of SOURCE OF FAT AND ENCAPSULATING MATERIAL ON SENSORY SCORE OF BUTTBR POWDER

cre@h%e pfgter

inally emulsified
obule membrane
lained this on the hasis of
e naturally occurring fat

(P<0.01)

e 0f repose Were
with each other
g that ncrease In free fat decreased

Buffalo milk butter
(BBP) was white n_colour; sllghtl morg_ whi
sodium caseinate. The
cream and SMP scored
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that made with reipened cream—sodium caseinate
scored the lowest (8.2) for colour. This may be
attributed to higher acidity of the latter product
which might have' adversely affected the colour during

dr){mg. . . .
réspective of the source of fit or encapsulating
material, the butter powders were observed to be freg
ﬂovw;g. The lower apearance score of ripened cream+
sodiun caseinate product could be due to higher acidity
which caused more lympiness.

Butter powder made from ripened cream and SMP
scored the maximum (63.2) for flavour.  The presence of
slightly develoged acigit probably helped In maskin
thé powdlery flavour of the ‘oroduc . The use of sodliu
caseinate imparted gluey flavour.

The source of fat did not have a significant effect on
the overall sensory quality of the hittgr powder. How-
ever, the encapsulating material significantly (P<0.053
affected the quality. ~ The powdér made “with SM
scored the maximum followed_ by the mixture of SMP
and sodiym caseinate and sodium caseinate alone.

The colour of the reconstituted spread was dull white
as compared to_shining white of buffalo milk butter.
The use of SMP as encapsulating material resulted in
slightly suF_enor product.  Like with_butter powder,
thé reConstituted sgread made from ripened cream or
ripened cream butter powaer was apgr ciably duller in
colour than other products (Table 5).

The spread from ripened crean+SMP scored the
maximum (1_7.3{ for body and texture while the ghee+
sodium caseinate product scoreq the least (14.3)

All spreads except the one made from ghee had good
spreadability,  Ripened cream producéd a supgrior
product so’far as flavour was concemed, followed b
Unripened cream butter, unripened cream, ghee an
ripened cream hutter spreads. Due to gluey flavour
imparted by sodium caseinate, SMP encapsulated pro-
ducts wFre considered to_be superior. _

Overall sensory scores (Table 5) of the_spreads varied
from 85.2 for the'ipened cream+SMPto75.6for Rhee+
sodium caseinate product. The higher score for the for-
mer could be attributed to flavourmg comRounds pro-
duced durm%the_rl _eneln? of the credm. Tne source of
fat had a hignly 3|? ificant (P<0.01) effect on the overall
sensory quality of the recanstityted sE)read._ While the
ripened creamproduct was sllghtly, but not significantly,
better than the unripened créant and unripened cream
butter spreads, it was sg;mflcantly superior to_the
products made from ripened cream nuter or ghee (C. D.
-2,68). Though encapsulating materialhad nd significant
affect on the”overall sensory quality of the spread, the

P based product was definitely better than either
SMP-fsodium caseinate or sodiim caseinate based
butter powder.
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Table 5. effect of source of fat and encapsulating material
ON THE SENSORY SCORE OF RECONSTITUTED SPREAD

W U G o

er

Skim milk powder

Colour Al 65 75 62 72
Bodyadtedue 557 173 160 1557 157
Sreadebiiy 71 172 160 168 157
Havour 430 $H2 432 10 27
Total 85 $2 8T 0.7 8.3
Skim milk powder+ Sodium caseinate
Colour 18 65 19 63 69
Bodyand tture 157 170 159 B3 158
Spreadbility 176 166 156 165 149
FHavour 423 M4 9 385 424
Total 84 85 83 66 800
Sodium caseinate
Colour 14 61 75 65 68
Booyandtexure 154 164 163 157 143
Sreachility 174 157 163 168 147
Havour 4.7 P25 418 05 8
Total 8L9 807 819 185 16

D for. colou:; ffat, 0.37; CDf f
Sogrce%rfc%gu679_80urceo at, 037, CD for body and texture

DI, P07 Ol b

total"(overall} score: ~Source of e,
Sp%%«l':\bl {t@sﬁozr(? Jr% ﬁgl%ﬁrr :E8 b and e 2,

Role of level offat:  The 40 per cent solids mix tended
to hecome appreciably viscous, as ohserved earlier also,
onhomogenization, ‘more o with buffalo milk mix
than_ with cow mifk mix. . This may be ascribed to
the differential nature of milk proteins and lipids of the
two,systems.. However, the differences disappeared with
an increase in the fat to non-fat solids ratio,

Increassing the fat_ content of buffalo milk butter
Powder mixresulted in greater stickage of the powder
0 the walls of the drier and the duct conveying powder
and exhaust ai, Usmq cow milk solids, butter powder
with 90 per cent fat could| be grepared without difficulty
whereas buffalo milk solids at even 85 per cent fat level
posed serious problems during drying.  Presumably
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Table 6. effect of level of fat on the physic ical tter powder

cIe clese on .
Level offat Moistyre Fa/t Free/fat Bapresiblefa* dia, (%0 I b ?ICESB ra py  Bulk density, (g/cc)
v 0 0 e ame ¥ 2140 N8 >60 Loze pecked
Buffalo fat

077 &8 &8 B3 0% L8 0% 44U LY 88 0B 0
06 &3 N0 #45 BM 4R 127 473 44 6% 034 0
040 850 074 548 B8l 466 345 04 5142 BO 007 04

Cow fat

O 0 5y L 4N 6624 3B BHY 68 B 1P 025 0N
& 060 &L Y% BH B BDH 4y UL 027 15 0282 048
N 05 Q5L 88 006 &4 0 148 6M NL 268 028 044

) ot total fat

ensr mahge\r)eoé% 1C688forfj"a)r\‘refrgrigle palrtrzc egs%ze%) aSor ex&e%g %t?o 0Iooserrfulrk1dg(r)rsgrt{rat lr% %8%8(:%{)0 &ref(segl&ﬁ&

SE&R

ﬂoor emulsion staility of the buffalo milk mrx mi Tg srmrlarl made CBP. However, at 45°C the expressible
ave, caused this difference. This also affected the free fat ;n BBP was considerably higher at 80 per cent fat
flowing nature of the powder. However, the tendenc level and lower at the other two fat levels, The total
of %0 Per cent fat BBP to stick reduced considergo % fat content seemed to have a direct hearing on the ex-
when the fat was encapsulated with SMP-*-sodium pressible fat content at both 30 and 45°C, the latter
caseinate. increasing with the former. Very close and srgnrfrcant
Increase in fat to solids-not-fat ratio resulted in lower-  correlation (P<0, 012 was observed between the Bara
mg of the mojsture content in_the dried product undler meters Its coeffrcren being 0.97 and 0.887 at 30°C 0.962
the same conditions ot drying (Table 6). . The carrelation  and 0.952 at 45°C for BBP and CBP resPectrver
between moisture and faf content was’ highl srgnrfrcant Partrcle size distribution:  The particles size” of the
(P< 0.02), its coefficient being 0.861 and"0.618 for BBP  butter powder ranged from 316 to, 44,7 juwith considera-
and cow” milk butter powders CBPg respectively; the  bly larger particles in BBP than in CBP, The fat level
overall correlation coefficient was 0.837. did nof'seem to apprecrablr( affect the numbei of particles
Free (extractable) fat:  BBP contained greater quan- i their size gioups except lor the smallest particle size
tity of free fat as comp ared t0 CBP TabeG? Similar group (20 p 0Or less) that the fat level had any appreciable
olservations were ma e Y SharmaZ4 In_ cfeam pow- influence on the proPortron of the powger_ particles,
ders. This indicates that. the mix emulsion Rre ared (Table §). However, the effect was opposite in the two
from huffalo milk ingredients was less stable tharl that  types of hutter powder. In qeneral, particle size was
from cow milk ingredients.  Free fat content in the  significantly correlated (r-0.77%) with the free fat content
powder also increased at higher level of fat in the product — Understandably, the free fat caused coalascence of the
supgortrn% the findlings+27.  Tripp and coworkers34 tiny fat dropesresultrng In a continuous Iayer of fat
observed that the free fat content ih the powders was surroundrn the particles, and hence lar er sized
Proh)ortronal to its fat content. This could be attributed partrc es Imilar observatrons Were made Py arma4
0.the reduction in the amount of encapsulating material k density:  Loose bulk density of B was srgnrr
with an increase in the fat content of the powdr. Corre- cantly (P<0.01). higher than that’ of CBP (T
lation cogfficients of 0,767 and 0.527 were observed  Similfar observationS were made by Sharma. X Thrs s
between the free fat and total fat contents of BBP and contrar to, what would he expected1828 on the basis of
BP respective r ar er partrcle srze and higher free fat content In the
Expressrblefa BBP was phserved to contain (Table  buffalo milk product. LesS uniformity in particle size
6) lower expressible fat at 30°C, in 80 and 85 per cent  distribution of the BBP mrght have resulted in closer
fat systems ‘but more in 90 per cent as compared to  packing and thus a higher bulk density. The increase
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T 7 owing agen

able . effect of level of fat and free fI t on
THE FLOWABILITY (ANGLE OF REPOSE) OF BUTTER POWDER, IN DEGREE

Free flowing agent (%)
Levl 0/offat il SS?E '?Je Starch
" T 5 w0 15
Buffalo fat
8 806 45 HX6 518 5B
& 811 2N HR LY H2
0 Mer 4389 M0 By 415
Cow fat
8 098 560 65 468 468
& 56 90 029 5168 523
0 016 49 487 Bl NP

5 M0, CD: it e, 057 CD: Free fowing agert

in fat level slightly decreased the bulk densit_Y of BBP
and increased thaf of CBP. More or less similar ohbser-
vations were made with regard to packed bulk density.

Flowabm%; BBP had significantly (P<0.01? better
flowablllﬁyt an CBP gTabIe_ Q Although the fat level
was fourd to have statistically significant (P<0.01)
effect on the flowability, no_conClusive pattern could be
made out n this regard. The addition of free Howing
agent sodium aluminium silicate or starch) sqnlflca_ntly
(P<0.01) increased the flowability, sodium aluminiur
silicate being more effective than starch. Furthermore,
addition of ‘more than 05 per cent starch was of no

greater advantage.

Tanre 8 erreccoriover O racon tne sensor ) characceristios
Level %ffat (I%LOU{O) W (rlﬂ&/o Total
Buffalo fat
) 88 25 6038 911
& 87 212 538 8.7
0 86 209 %38 8.3
Cow fat
) 87 214 602 03
& 83 A7 606 906
) 89 214 hi4 877

4 for flavour: Fat level, 2.187: CD for total score: Fat level
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Sensory characteristics of butter powder: As the fat
content increased, the colour score of BBP decreased
able 8), however no such trend was observed in case
of CBP. Geneyally, the butter powder was more smooth
than whole milk Powder. The scores for appearance were
similar as for colour particularly in BBP. ‘This could be
due to greater stickage of the BBP on the walls of the
spray drier as well as Qreater free fat content, as the level
of fat increased in thé butter gowder. A definite trend
of decreasing flavour score was observed with increase
in fat level, greater difference being at higher level. This
may also be due to greater tendeficy of"90 Rer cent fat
Rowderto stick on thé walls of the drier and the extensive
eat exPosure might have imparted a ‘ournt’ or oily
flavour to the product, In general, CBP appeared to be
slightly superior to BBP. Iricrease in fat, content seemed
to Oecrease the overall sensory score, which could be due
to destablization of the product. Although there was no
appreciable difference in the total scores 0f BBP or CPB,
the latter was however, generally superior to the former.
Sensory characteristics of reconstituted spread: Thouqh
19 Rer cent moisture level was found to be most suitable
with 80 per cent fat butter Powder, a lower level %12 per
cent) was also tested so as to proguce a SBread closer to
butter in its fat content when made from 30 per cent fat
powdler, Higher faf level in the butter powger, made de-
emulsification during reconstitytion much, easier and
provided the necessary release of the fat to give the desir-
ed_body and texture 1o the spread. . _
. The Colour score (Table 9) of CBP increased with 3
increase in the fat content since there was no aP(premab
stickage of the powder to the drier walls unlike for t
buffalo butter powder sgread. The moisture level had 1
effect on the colour score of the spread. _ Cow mi
roduct, however, was rated better than BBP sprea
ne score for body and texture Jn case of BBP sprea
decreased with an increase in the fat content, particular
at 12 per cent moisture Jevel, but reverse was true. for
CBP %roduct at both moisture levels. The sp_readabnnr
was affected by the source of milk, fat and moisture level.
The BBP spread scored less than the CBP spread.
Since the buffalo milk fat has heen rfported29 to be
harder than the cow milk fat, presumably due to higher
content of Ion? chain saturated fatty acids8. the former
may be expected to be less easily, Spreadable. - While
he sp_readab|||tY score Increased with an increase in fat
evel in CBP af either of the two moisture levels, no
narticular trend could be observed in the BBP spread

able 9).
The flavour score of the spread followed the same
trend as was observed in the. powder (Table 9). In
general, better flavour was observed in CBP spread than
n BBP, except at 80 Jjer cent fat level. ‘The 80 per cent
fat BBP spread scored maximum at both moisture levels.

ju
O DD S

= &




218 JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL 21, JULY/aUGUST 1984

Table 9. effect of level of

| evel of fat Mbist r&/(l)sw Colour

G-
& 19
12
19
12
0 19
12
& 19
12
& 19
12
0 19

2 a6
0B s o B S e ik 0k A

i ool B

81
81

89
86

81
19

81
84

85
85

87

fat and moisture on the sen
RECONSTITUTED SPREAD

sory characteristics of

Bt(e% %ﬂ Spreacability Havour Tota

Buffelo fat
161 170 438 8.0
165 165 436 87
163 168 432 8.0
163 161 433 83
156 171 25 83
160 168 23 80

Cow fat
165 168 229 83
161 163 132 81
171 181 459 895
171 177 5 838
178 131 54 00
176 176 1462 %00

=

il feme‘!ki.gﬁg' fet level,

I

Maximum scores are for;  colour—10, body and texture, —20, Spreadability—20, and fiavour —0.

while in case of CBP spread the one made from 85 per
cent fat and 19 per cent moisture, and 90 per cent fat and

12 per cent moisture Scored h|ghest.
of the spread was significantly (P<

verall
0.01) affected Dy t

valit
b

type of milk (cow or buffalog and fat level: the moistuie

content did not seem to aff

ct,. although

the score was

sclglgtly less at 12 per cent moisture in both BBP and

as compared to 19 per cent.

Hardness of the spread: ~ Among the various physical

propertjes of the spreadable product like butte
I5 considered to_be the most important; jt

r. hartness
determines

the ease with which the spread can be applied on bread.
Although the spreadability of spread Was assessed In

Table 10. effect of level of fat and moisture on the

ttttttt VALUE OF THE RECONSTITUTED SPREAD, mm

Misure,  Bufflo fa ol % Cow fit level (99

e
BT s T e

9 68 65 612 608
L 50 44' 38 53

CD: Fat level, 0.3%, moisture, 0.32L

&

5%
522

D

580
507

pene

sensory evaluation, its hardness was measured using a
penetrometel. The penetration value decreased with“an
Increase In the fat content irrespective of moisture
content (Table 10). Tne penetration value was greater
at hlgher moisture level in both BBP and CBP spreads
and at Jower moisture level (12 per cent), BBP ‘spread
being slightly harder than the CBP spread.
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Production of Full Fat Soy Flour at the Rural Level

_ A. 7. Gandhi, M. M. Nenwani and Nawab Ali _
Central Institute of Agricultural Engineering, Nabi Bagh, Berasia Road, Bhopal-462 018, India

Manuscript received ].6August 1982; revised 6January 194

An improved immersion cooking irocess is developed for the production of full fat soy flour at the rural level with
the equipment available at the farmers’ houses.  The process includes the preparation of soya dhal, blanching in 1%
NaHCC3 (w/v), immersion cooking in boiling water (100°C), drying and milling. ~ From 10 kg raw beans about 7.5
kg flour is obtained. The prodret has 40% protein and 20% oil and devoid of antinutritional factors. The
flour has a fineness modulus of 3.87 and could be blended at 20% level with wheat flour to make Chapatis.  They
are widely accepted by the consumers.  The cost of production of one kilogram of flour is about Rs. 1.00, which
includes mostly the family labour.

Soybean (Glycine max Merr) winch contains 40 per by heat treatment2-4. The soybeans are processed into

centJJrotem and ZOEJercent oil also contains an unusual- - various products namely, oil: flours, protein concent-
|

enumber of olog|callyact|ve components which  rates, and 1solates and other fermented products. The

are to be eliminated prior to human consum?tmnl soy protemn has all the essential amino acids in adequate

Most of them are thermolabile and are easily des

royed quantities except the sulphur containing amino acids.
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The s_% ol is rich in poly unsaturated fatty acids which
are highly desirable. ~ Despite their nutrifional import-
ance, the" soy products are not very popular in India as
they possess a_characteristic Beany flavour/greasy
flavours. Tnis off flavour may not be tompletely elimi-
nated but could be. minimised"by the addition of Na OH
or HCLto the coo_km? water6. Among these sy products,
full fat soy flour is of immense valug in Indian context
The flours are commercially produced by continuous
extruder cooker process7. They are ea5|l_¥fblended with
various cereal/millet/pulse products at ditferent propor-
tions to_prepare a number of traditional dishes. The
Present investigation, is carried out to deveIoP a simple
echnolo?y for making full at soy flour at the vill gfe
level/cottage industry [evel so that the ryral people could
easily ﬁrocess the soybean with the equipment available
with” them for theif” consumption.

Materials and Methods

The soybean variety ‘PT 49" was obtained from the
Farm %ec |(|)n, CentralInstitute of Agricultural Engineer-

Ing, Bhopal.

_%roducﬁon process:  The process involves the proces-
smg in 10 k% batches using the equipment and utensils
alréady available with farmers:

Cleaning; Soybean (8 per cent me wb) was freed
from dirt, "foreigh matter and brokens with an air clean
basket. It has a capacity of 4 kg/hr.

Cracking and winnowing:  The cleaned beans were
cracked with a hand stone grinder of a capacity of 10
ko/hr and the hulls were removed b%/ wmnowmg With an
air clean basket. Tne hulls constituted 10 per cént ot the
whole heans. _ e

Steefpm%; The spilt beans were filled in cloth bags to
13 of their capauéy and soaked in water contaming
one per cent $w/\]/) odium bicarbonate at room tempe-
rature for 4 hr. The beans to water ratio was 1.3 (Wiv).
The beans were conditioned to 52 per cent moisture

content,

Immersion cooking:  The cloth bags alongwith the
%Bht_pulse were kgpt in boiling wgter_ (180aC) for
0min. Later the the excess water was drained. Domes-
tic stove usmgefuels like agricultural wastes, or kerosene
stove Was Used. _ o

Drying:  The cooked sPllt gulse Was si)read in single
Ialyer on a white polyethylene sheet/cloth and stin-
% éeé%t% r8 per cent moisture content (wh). 1t took about

Milling: ~ Further reduction of split beans to
flroHre\r/vas accomplished by grinding in" a hand stone

Indler.

: (Utilization:  The produce is ready for human consum

ption after blending with cereal /millet/pulse product§
at 1520 pei cent [evels.
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_ Packa%mg: The flour may be stored in used metallic

ting/clot ba‘gs.
uality of the product:  The AACC8 methods of

analyses were_ysed for the determination of protein,
oil, Urease activity and lysined.  The water absorption
isotherm9 was also estimated. _ _

Sieve analysis of the flour:  The sieve analysis was
carried out with 1.S. Sieve No. 15, 20, 25, 40, 85, 140 and
200 for determining the fineness, medulus. _

Organoleptic evalyations:  The flour was organolepti-
cally Bvaluated by distirbuting half a kg of flour to about
50 selected farm familjes and their opinion was sought_for
various parameters like taste, flavour, colour, feeling/
texture, aPp_earance and gzeneral acceptability. A nife
Eomt scaleii of excellent-9, very good -8, good -7
elow good and ahove fair -6, fair -5, below'fair and
above poor -4, Poor -3, Very poar -2, extremely poor-
1, was followed to assess the oleons of the consumers.
_Economics ofthe process: - The cost of production of a
kilogram of full fat soy flour by this method was worked
out by con3|der|n% thé cost of raw beans, family labour
employed and other unit operations.

Results and Discussion

Production process:_ From 10 kg raw beans about 7.5
kg flour is obtained. The losses are'mainly through hulls
and the water soluble leachable solids: lost either in
steepln?, boiling.or In other unit operations. The soy-
products arg having the characteristic _beang flavour. 1t
cannot be eliminated completely but minimised to a grea—
ter extent by either pre roastm% the beans at 80°C Tor a
few minutes or steepm? the beans for 4 hr in water
containing one per_cent (wiv) sodium hicarbonate at
room tem&er_ature. The pre-condluo_n_m? of beans to 52
per cent moisture content gwb) facilitates the effective
detoxification of beans. The addition of baking soda
brings the RH to 8.0-85, which enhances the Tnacti-
vation of the lipoxygenase. This enzyme is mainly
responsible for the béany flavour. AHthe Unit operations
were carried out with the available equipment and
utensils at the village community so that the farmers

Table 1. chemical composition of the full fat soy flour

Values
Moisture (% wh 80
Protein (Nx 6.25) (%) 400
Gl (g o 20
Urease aC'[IVI[Y_ (change inpH units) 0001
Water absorption isotherm (%) 206
Available lysine (% protein) 6065 |
PER 20 (25 casein)
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can Process soybean for the|r own consumpnon
or sell as a value added product. The f ourmay be
blended with e|ther cereal/millet/ use products to_ pre-
pare a variety of Indian recipes, eflour can he utilised
%n}mreedlaggly or stored in the cloth bags/metallic tins for
uture U
uality of the product: ~ The chemical com osition
of e full fat soytlour | |s shown in Table 1 It Contains
Sner cent rote|n an 20 per_cent olil.
leve anal y3|s of the flour”  The fineness modulus of
the _flour was determmed and the results are presented
in Table 2. It was 3.8].
with wheat flour at 15-20 per cent. level,
Organoleptic evaluation: "The opinions of the faim
fam|I|es were collected and the results are ﬁresented n
e 3 The soy flour was blended with wheat flour at
20 Per cent level and_the Chapati prepared were organo-
Iep ically evaluated. The results show the wide acCepta-
by the consumers.

TaBLE 4. cosT OF FULL FAT SOY FLOUR PRODUCTION (10 KG BATCH)

Unit operation Cost (Rs)
Raw soybeans 31N
Processsolybecost* 540
Package (metallic tins 500
Proauiction cost (75 kg flour) 29
Costrkg of flour 512

e(ljngHJdes Cleaning, dehulling, winnowing, steeping, fuel and size

The flour can be easily blended  reduction

with various cereal/millet/pulse products have also got
the consumers’ acceptability.

Economics of the process; ~ The cost of production of
full fat soy flour was calculated and is given in Table 4
The results reveal that a kg of soy Tlour costs about

For each character the opinion is found to_be RS

always good or ahove good except for the flavour. The
soy products %aln consumers acceptablhty If they are
within the reach of the rural people.” A nurhber of Other
traditional dishes prepared by blendlng the soy flour

[ H

e
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200 10 202 000 0.00
14 14 145 000 0.00
& | 0%4  100x5 500
4 40 040  8840x4 3300
5 60 051  746x3 23
| 0 041 260 2 520
15 100 0151 040Xt 040
Pn P - 0.14X0 0.00

Fineness moculus (Total/200) of the flour is 38658

Table 3. y quality characteris-

TICS OF CHAPATIS PREPARED FROM SOY WHEAT BLEND

Character Mealg soore
Havour 6.2
Taste 71
Feeling/texture 70
%Iour 79
arm 7.6
Ger%% acceptability 170

The present mvestlganon thus shows that the soybeans
can e rocessed into full fat soy flour at the rural level
wn t avallablee uipments at the farmers” houses. In
these days of energy cn3|s this kind of technology will
be a vital proposition. The full fat soy flour available
for housefold and other diverse utilization help solv-
ing the problems of protein/calorie malnutrition pre-
vdiling in the rural areas of India.
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The effect of milling brown rice to very low, low and medium degrees on the tocopherol content of the bran has

been studied in ‘Madhu’ (improved), ‘Jaya’, ‘Pushpa’ and ‘IR-20" varieties of rice.

ranged from 3000 to 5000 pg per 100 g of brown rice.
pherols.
of the rice grain.
mg per 100 g.

milling.

About 50% of the total oil of the whole grain is removed when milled to medium degree.

The total tocopherol content
(<-tocopherol constituted about a third of the total toco-

The germ accounted for more than 95% of the total tocopherols and nearly one third of the oil content
The germ of ‘pushpa’ had 25% oil and the total tocopherol content of the germ oil was 551
The quantity of oil removed from the rice grain during milling increased with the degree of

The oil con-

tent of the bran varied with the variety (20.4 to 23.7%), but also to a lesser extent influenced by the degree of

milling.

The tocopherols content of the bran varied with the degree of milling but the percentage of tocopherols

removed from brown rice increased with degree of milling.

Little use is made of the nutritional qualities of rice
bran for human, foods, though such use has long been
_su%ge_stedl Besides the protein and edible oil, rice bran
Is & rich source of tocopherols (Vitamin E), the confent
of which ranges from 50 to 4000'mg per 100 g bran oil2-4
Though extraction of oil from ricé bran s extensive in
Japan;and Is increasing in a.number of other countries
there is hardl¥ any commercial production of Vitamin E
concentrates from rice bran or the bran oil. However,
with the Increasing Interest in natural sources of vitamins,
rice bran may have a place as a commercial source for the
Pregaraﬂon of natural Vitamin E concentrates.  While
nv,st_lgatlng some of these aspects, we observed a wige
variation 1 tocopherol content of rice bran obtained
from the local market, This necessitated the present
Investigation on the effect of deﬂree of mHImg of rice
on the” tocopherol content of the bran,  The results
o?tamT_d with four varieties of rice Under three conditions
ot milling are reported In this paper.

Materials and Methods _
Sample #reparanon: ‘Madhu’ (improved

‘Pushpa’ and

from the Ag

Mysore. Pa

,

‘IR-20" varieties of paddy were) procwy
ricultural Research Station, Nagenahalli,
dy, (5 kg) of each variety was hufled using

a!
ed
I

a McGill sample sheller. The brown rice (750 g Iots\)3
from each variety was mﬂled_usmgaa McGill MillerNo.
to very low, low and medium ePrees (correspondin
to degree of m|I||n? of api)_rozumatey 2, 3and 5 per cen
re_s,oectlvely) and the polishings were collected. The
milled ricé In each case was sitted using a No. 16 B.S.
sieve and the material passmF through_the sieve was com-
bined with the respective pofishings. The pooled polish-
Ings in each case were sieved using a No, 22 BS. sieve
and the sievings were collected ds pure bran.
Soxhlet extraction of the dried rice, rice bran and rice
germ for the estimation of oil content was carried out
Using petroleum ether (40-60°C) as the extracting solvent.
Tocopherol estimation:  The” sample 10% taken in a
250 ml'round bottom flask was refluxed with 100 ml ot
re%gent grade hexane_on a hot water hath for 30 min,
and filtered using a Buchner funnel. The residue was
washed twice wifh fresh hexane and the pooled filtrate
was desplventised under reduced pressure below 35°Cin a
rotary flash evaporator. The oil ‘obtained was estimated
for éotal and _-to%opher?l contentd with the following
modifications in the isolation of *<-tocgpherol.
Isolation of <-tocopherol: A _known aliguot of total
tocopherol extract obtained after saponification and
removal of sterols was subjected to two-dimensional
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paper chromatography on Whatman Chromatoolraphrc
ap No. 3usrnrq benzene and_ hexane-dieth rY ether

90:10 vIv) as deve prng solvents | m the first an second
directions, respectively. " The spot h avrng| Ry similar to
- o<-tocopherol was Iocated under UV light and care-
fully cut out for colorimetric determrnatron The paper
chromatographic technique yielded higher recoveries
of k tocopherol than the TLC techniqle described by
M((E:J 0om and Jongenottert.

Olorimetric determrnatron The strip of paper con-
taining &<-tocopherol was taken in a stoppered test

Table 3. total tocopherols content of bran and extent of their removal from bro

223

tube, one ml of ethanolic drpyrrdKI solution was added

and gently swirled for 1 min.” Ethanolic ferric chloride
solutron a I? was added and the total volume made
upto 10 ml with ethanol. - After allowing the colour to
develop for 10 min, the absorbance was fead at 520 nm
N a Bosch and Lomb Spectronic-20 colorimeter. A
blank was_simultaneously run usrngi a strip of pa per
corresponding to the Ry 0f the sample cut out from the
same chromatogram.

Calibration cirve: A calibration curve of standard
d- <-tocopherol was prepared using 10, 20, 30,40 and
5) [jug of d- <-tocopherol In ethanol.” Recovery was
90 10™% per cent.

Results and Discussion

The progressrve removal of the various constituents
Wrt varlyrng egrees of mrIIrn% of brown riceis shown in

Tables able 1 shows the extent of bran removal
under the test conditions. The data in Table 2 indicate
that the amount of oil lost from the brown rice into the
bran increased with degree of milling of brown rice. The
amount of oil lost from brown ricé into the bran even

own

Or A) og %orl rerr%eéi fromf brrwvn rrce at drff

different degrees of milling

very low low megium
23 5 kil 8
21 19 2 43
23 — 20 49
26 1 K| -
Tocopherols  %tocopherols yemoved from brown rice at diff
Fp of PP CEQrees Tm“ ming
brown™nice)  very low low medium
33 2 B 3B
33 16 5 3B
454 — 19 %
87 Vi 2 —

brown rice at different degrees of milling

< tocopheroI 0/x<- tocophergegehpvegfm{n brownrice at cliff

provev ks o

0
Variety an /orpf]c %V&”o mri‘
Very low |um
e 3 %-8 ;
Pgh 27 47
IR 13 33 -
0
Varey OrI A) c?eg bran%pbtﬂned aI drff
very low medium
Madhu N7 23.7 2317
Jaya 204 216 213
Pushga — 230 A7
IR-2 230 234 -
Tocopherol iff
iy e g 4
Very low low medium
Machu 30 50 30
Jaya 20 20 460
PLSh — ot 30
IR-20 ) iy —
<«tocopherol (jUgfg bran) at diff
Variety cegree o?rr?( )
very low low redium
Madhu 13 110 N
Jaya 110 15 20
RSt — & 10
IR-20 140 200 —

very low meglium
103 il 38 4
114 il 3 8
159 — 5 62
164 i 5% —
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Table 5. percentag

% N oaherol in ﬁran at drff

fﬂ rW%herol 0/ - tocopﬁr rergnﬁd frrﬂn brownrice

Variety rees of milling
very low low medium very low low medium
Medhu 33 04 50 32.9 35 216 51
Jaya 407 %6 435 34 229 5.6 453
Pushpa 286 47 50 — A1 476
IR-20 6 01 - R7 30 57 -
Table 6. tocopherol contents of nd wheat T h |
Sl Or 0 i OrI (%) inwhole grain Toolerl °°°rﬁr eféér&%g Tocopherol ( pg/g)
(%0 rarn i Total (‘é\)/nstrtuted n 5enn Total Constrtuted ly |n%e|m rnv.\/hole
(") granol
Pushpa var rice 21 50 23 067 BB 54 370 510 19
Red Winter wheat 9, 0% 20-35 105 15 02 50 - 138 a6 -

*As reported in literature

at medium mrlIrng was only abouyt 50per cent ofthe total ~ References

orI present |n brown rice, Thrs IS in agreement with the
ata reported lySon |etall The orI content of the bran
chang edsr ity with the degree of mrIIrng which isin
agreement wrth literature reports8. The variety TR-20'
had the highest total tocopherol content among the vari-
ties examined (Table 3). " The total tocopherdl content
of the bran Increased with the de%ree of milling of brown
rice, but it _had no reIatronshrp 0 the amount of bran
removed, The n -tocopherol content was apaproxrmate
one third of the total tocopherol content in'all the varie-
tres of brown rice (Tahle 4) and ranged from 3L4 to 35.0
t#g n ‘Madhy’ (improved) variety, the proportion
X toco herol in the bran  decreased with mrIIrnrf
Table 5) for reasons unknown and could be a varietd

haracteristic.
E)arable to wheat germ oil in

The rice germ oil is com
its tocopherol content (Tab e 6) In rice growrng coun
a potential sour

tries, the rice Polrs Ings could g (tf
natural Vitamin £ With the rodu tion of 42 million
tonnes of rice in India, then, isa possibility of recovennq
as much as_1.05 million tonnes of nfe germ equivalen
to about 250,000 tonnes of gierm oll and 1,378 tonnes
of natural” Vitamin E from the polishings.
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Influence of Curcumin and Capsaicin on the Composition and
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The intragastric administration of 50 mg curcumin (125 mg/kg body weight) or 1.5 mg capsaicin (3.75 mg/kg body

weight) per rat increased the bile secretion rate; the effect of capsaicin was more pronounced.
lesterol and bile acids in bile was higher only in rats forcefed with 100 mg curcumin.

The output of cho-
Feeding 7.5 or 15 mg%

capsaicin or 0.2 or 0.5% curcumin in the diet for 4 weeks did not alter the bile secretion but significantly increased

the total bile acids output.

The results suggest that the active principles stimulate the bile forming function of the

liver and of the conversion of cholesterol to bile acids, the latter being independent of their hydrocholagoguic property.

Spices are known to possess many. beneficial effects
amonq which their influence on the dligestive tract s an
important onel Two such spices, red pepper {Cap-
sicum annum L()j and turmeric {Curcuma Ionga L) are
very widely used In_our dietary. Giatzel2 showed that

red” pepper or chillies_stimulated salivary and gastric
secretton In humans.. Ramaprasad, and Sirsi3# reported
that sodium curcuminate, the sodium salt of curcumin
Wwhich | |s the acttve pnnm le ofturmenc exerted cholere-
fic ang coag effect In dogs. More recent studtes
have indicated that curcum|n5 and the active éann(:tr%
of red pepper capsaicin®] possess hypocholestere |c
activity in rats maintained on an athero%entc diet. With
a V|ew t0 understandtn some of the Diochemical and

y3|o orgtca effects of these two spices we undertook a

the influence of curcumin_ and capsaicin on
btle secretton and 1t composition In the rat and the
findings are reported in this paper.

Materials and Methods

Male albino rats of the Wistar strain weighing 340-
0 g were used in these experiments. They were housed
in individual cages and hag free access to diet and water.
Natural curcumin was a gift from Flavours and Essences
Pvt Ltd, Mysore, India. = Cipsaicin (N-vanillylnonan-
amide) and urethan were purchasedfrom Fluka,
Switzerland and Loba Chemicals, India respectively
All other chemicals and” solvents, were of analytical
reagent grade and solvents were dtsttlled before (se.
ngle"dose stud féperlve (t;roups of six Jats each were

maintained on a cent casein diet7 for two weeks.

After an overnight fast but W|th no restnctton for
water, the active prtnt:tpewas forcefed wgava geasa
suspension in 10" ml of a 10 per cent (W) aqueous
dispersion. of soluble starch Curcumtn and capsatcm
were administered at 50 and 100 mg and at 15 and 3
i grgﬁr gﬁttl respectively. Control ratS were admtntstered

Dietary ¥eed|ng study: The control %mllt:[) of rats
was fed W|thabasal 18per cent casetn diet, Four other
grougs of rats were respectively fed the basal diet to
which was added (/) 7.5.mg per cent capsaicin, (/) 1
mg Ber cent capsaicin, {iit) 0.2g per cent curcumin, and
(i) 0.5 g per cent.curcumin for 4 weeks. After an over-
night fast but with no restriction for water, all rats
were forcefed by gavage 10.ml of 10 per cent (WIV)
dggeeost%s dstarch S0 & to make it comparable to the Single

u

Bile cahnulatton Three hours after the administra-
tion of the active pnnuple or starch, rats were anaesthe-
tised with ethyl urethan (15 ﬁ/k% D) and 45 min later
Iaparatomtf was performed and he common bile duct
was cannylated with PE-58 polythylene tube (Rhomans,
India). Bilewas collgcted for 3r:"during this time body
temperafure was maintained at 36+0.5°C using incar-
descent lamps.  All samples were kept frozen until used
for_analyses.

Dry matter in the the was determtned b)ﬁgrawmetr
L|p| swereextracte ﬁ/t he method of Bligh and Dyers;
cholesterol an osg olipid |n the chloroform extract
were estimated by the method of Searcy and Bergquist9
and of Mannett|]8 respectively. The total bile acids in

t Rt of the cata wes presented at the 3rd Indian Convention of Food Scientists and Technologists held at Mysore in June 1983
225
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Table 1. EFFECT OF'INTRAGASTRIC ADMINISTRATION OF CURCUMIN AND CAPSAICIN ON BILE FLOW AND COMPOSITION

Doselat E?,'%%“’ (% increase)
Contral 0.300.03
50 mg curcumin 042¢0.03° 4
100 my curcumin 0410.05 3
15 mg capsaicin 0.4240.04* iy
3.0 my capsaicin 0.3620.04 X
Values are MeantSEM of 6 rats.  °p<0.02,  *p<0.05.

the methanolic layer were further extracted and estimated
by the method "of Moshachll, Differences between
?ggttj]gs were evaluated for significance by the Student’st

Results and Discussion

Table Lshows data of the single dose study. Curcumin
at 50 mg (equivalent to Q.5 per Cent of dliet Or 125 mg per
kg body wt.) and capsaicin at 15 msq/rat gfquwalent to

mg per cent of the diet or 37 mg/ g body wt.
enchanced bile secretion significantly. A the high doses
of 100 mg curcumin and 30 mg capsaicin, the increases
In bile secretion were not more than at the lower dose;
In fact with capsaicin, the increase was much less at the
hl?her dose. While there was a marked decrease in bile
sofids with the lower dose of curcumin, it was not o
marked with the lower dose of,caﬁsalcm_. The hlgg_er
doses of curcumin and capasaicin hardly influenced’bile
solids. Cholesterol and total bile acids content of the
bile were significantly higher only In rats that were

ven 100 mg curcumin; curcymin gt the lower dose of

mP or capsaicin at either dose did not influence the
secrefion of cholesterol or hile acids. Phospholipid

Treatment E?rlﬁ ﬂ%n/ BI|(Eg%2)|)IdS (it}aﬁ%qﬂl Totzzl Hl')i n@IBIdS Ptﬁpwrlﬂl)ds
Control 046003 2861009 09007 1070073  44840.33
75 mg% capsaicin 0401003  291#0.14  106:0.08 13231086« 5554057
150 myP% capsaicin 04580056 2744008  092:005 12531044  4.64+03|
0.2 g% curcumin 0424003 2741008  091+005  1929:+0.076  463+0.55
05 g% curcumin 038:0.04 2841010  085:0.09  2056:0.58*  472+0.39

Values are MeanSEM of 6 rats in each group.  p<0.05,  #p<0.00L

ile soli lesterol  Total hile acids — Phospholinid
e TR TERES TR
3311019 0824005  6.8240.5 391+0.24
27901 089:003 6641027 3844031
31008 114012 878071 593109
2881015  089+012 8214083  4.42¢0.83
361024 082003 643074  408+0.44

concentration in hile was also not affected by curcumin
and capsaicin at either dose, _

As contrasted with the single doge study, feeding of
these active prmmFIes in_the"diet for 4 weeks_did not
Influence bile secretion or its dry matter content (Table 2).
Whereas cholesterol and phgsphalipid concentrations
were not altered, the total bile acid concentration was
3|gn|f|cantly higher with both levels of curcumin and with

. mg per cént capsaicin in the diet. A hfllgher level
of cap3aicin In the diet did not make any difference to
bile acid secretion. .

The results reported, in this paper indicate that both
curcumin and capsaicin are h drocholagoques as they
cause an increase in bile flowwith @ concomitant decrease
in solids. Considered on the basis of the dose admini-
stered, capsaicin Is a better stimulant of bile flow than
curcumin. As contrasted with Ramprasad and Sirsi’s3
observation of about a 100 per cent increase in bile
flow in dogs given 25 mg/k(I; of sodium curcuminate
rats appear'to fespond much fess with only 4 40 per cent
Increase on a dose of 125 m(i/kg of curcumin. The dif-
ference in response is Probab Ue to the absence of the

gall bladder in the rat., Sincg reabsorption of bile salts
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was suppressed by diversion of the normal route, the 2. Clatzel, H. Physiglogical aspects of flavour compounds,
BXCESS t?ﬁe salt prgduction Is considered to be due to the Indian Spices, WB s s

increased conversion of cholesterol to bile acids by the 3 rasad, C. and Sirsi M, Stugies on Indian. e
liver. This inference Is in agreement with the ob_s%rva— %gt& EH*GC'[ O?CUfcumln it

Za]CuIrcu tlonga Unr‘b.l nr
tions on the hypocholesteremiic activity of turmeric and ad 5283 longa O D SEEYEIONLJ. Sci. nd. Res.

curcumin5 as also of red pepper and” capsaicins.  The racad iri - )
Increased output of hile sPaIPspcaused b)P either active ¢ R%%Ogg/as%q’ &2’]‘1?‘% W&W@"ﬂfﬁ’m

principle a%dmmltstéereddintrai\gatshtri%all (%_r fe? |tn the fd{ﬁt : Sulndian ) P[;ysiol. Pharmacol. e LN
may De Interpreted as due t0 the trué stimulation of the 5, a0, D, aN,
bllg,formm F1)Eunct_|on of the liver, _Further, in the Io_n% §|r?f\iafmmo curcumlq_(‘sz;bser%ﬁ]a liver
term feeding experiment, increased bile acid concentratio cholesterol Tevels in e re . nutr., 1970, 100, T30

is not accompanied by enhanced bile flowand the con- 6. Sargpaiah, K. and M N, Hypocholesteremic
Verse is tre |P1the smgledoseexperlment. It is therefore i ?g %pepggm O Indian J. exp. Biol,

inferred that the stimulation of cholesterol metabolism NN TRy
e - 7. Mijayalaxm Ravindranath and Chandrasekhara, N., Ab-
IS independent of the hydrocholagoguic property. %,g’ f Sl
Whelter other commonly ked spu:e_sg,J e aﬂy et DU g Uy of Ui nft. Tox

on bile production and composition IS being in- 8§ Bl%%gn%% er W.J, A rapid method of total liid
i)

[
VestlgatEd. nfication. can. J. Biochem. Physiol.,
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Acceptability and Vitamin Contents of Foods as Affected by
Cooking in a Sauce Pan, Pressure Cooker and Solar Cooker
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Acceptability and vitamin retention of seven commonly used North Indian dishes cooked in a sauce pan, pressure
cooker and solar cooker were evaluated.  Solar cooking was the best for colour, flavour, texture, taste and overall
acceptability of all the preparations. ~ Pressure cooking secured the maximum score for doneness.  The losses in
thiamine, riboflavin and vitamin C contents of foods during cooking were the maximum in sauce pan cooking followed
by pressure cooking and solar cooking.

Different cooking methods have varied effect on the  cooker. With the development of solar cooker, it has
nutritionall2 and™ organoleptic qualities3 of food.  hecome desirable to explore its utility and also to assess
Utilization of solar energy Is of late gammg special  the effects of solar co kln?hon the Tutritive value and
significance dug to the enérgy crisis. Besides tiumerous  acceptability of foods. In the present study some com-
innovations, this has resultéd in the invention of solar  mon” Nortt7 Indian food items were cooked using the
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solar cooker and evaluated for their organoleptic acce-
pability and vitamin retention and compared with the
dishes pre ared by the existing methods of cooking
namely, sauce pan’ and pressuré” cooking.

Materials and Methods

Seven commonIX grepared dishes of India viz, plain
rice, wheat porng green gram chana Uradl dal” (0k-
husked' Bengal ram and DPlack” gram, 123 Kabull
chana (whi eg ‘notato curry” and oné’ seasonal
vegetable 1., finda, were prepared in a sauce pan (SP),
pressure cooker (PC) and Solar cooker (SC). The pres-
sure cooker Hawkrniz \ k caRacrtg salice pan 2kg
capacity) ana the cooking contal ersr kg capacity fla
bottomed Patjala with Iid) of the sofar cooker were all
made of aluminium. The Solar cooker used was develop-
ed at the Agricultural Tools Research Centre, Bardoli
In 1976, For_pressure and sauce pan cooking kerosene
stove with wicks was used.

Table |. amount of major ingredient, temperature and iime

REQUIRED FOR COOKING IN SOLAR COOKER

‘Basmati Var“wheat (Triticum aestivum), green gra
Phaseolus aureus Rex chana é icer aesfivum), urad
Phaseolous mungo), Ka uIrcIranaE icerarietinum), potato
Solatium " tuberdstm), trnda Citrullus vulgans onion
Allrum cepa), tomato Iycopersrcon esculentum), Spices
nd cooking oil were ocured from the local market
in_Hissar. “Tap water was used in all the preparations.

The methods of grepann these dishes in & SP, PC.
and SC_were standardized. “The initial and final tempe-
ratures |nsrde the solar cooker were recorded (Table 1),
All th e |s es were preR| req accor mg to the recipes
normag/ followeg in North India. “All seasonings
Were pr ared and added to the cookrng mrxture before
startrng t e cooking.

The Preparations Were evaluated for vrtamrn content
colour, flavour, textyre and overall acce%tabr ity. e
organoleptic evaluation was conducted Y Seni OIg
Preparatrons to a panel of 10 {ud es selected ran ome
rom the staff and'students of the Haryana Agriculturél
University, Hissar. Eac hgreparatron Was_ served thrice
during th course of evaluation, Only two dishes prepared
y allthe three methods of cooking Wwere served at a tl”l?eed

|

All the ingredients mcIudrnge ncemS rgza sativa),

five point scale consisting of liKed very much, 4
e G ,rg'\/,%&pem e, Irice slar- Coking moderelrotely % neiter liked nor disien, 2" dised
(C)  Findl (°C) m moderately, Land disliked very much, 0 was used.” The
. mean scores were analysed statistically.
Plain rice 300 2§ BB b Cereal and Bulse preparations el assa}led for
Wheat porride 20 A1 494 % thiamine and riboflavind. Vitamin C was analysed in
Gengandd X0 711 ®3 1% rawand cooked potato and tinda using |ndophenol dyed
Chana urad dal 30 %66 533 1% Results and Discussion
Kabuli chana* 20 A1 %1 10 Organoleptic evaluation: Table 2 grves the mean
ey @A s e B e T e
' i | |

Tinda CUITY M %6 L2 I diferent modes of cooking, It is oherved tha f>or rice

*Ingrecient as given in text mean scores for colour, Tlavour, texture, and overall
Table 2. mean scores for organoleptic evaluation
Preparation Colour Havour Texiure Overall acceptabigg
C X $ L £ $ K $ R

Plain rice 28 32 38 28 33 33 28 32 37 30 34 37

\Wheat porricke 30 35 32 31 31 32 31 30 27 3 3M 3

Green gram (whole) 3 29 30 28 28 30 27 30 30 28 3 3

Chana urad dal 28 31 31 29 30 30 27 31 31 27 30 3

Kabuli chana 3 36 33 30 33 3 31 33 3} 3 3B 34

Potato curry 33 34 35 33 33 3 3 32 33 30 33 36

Tinda CUITY 36 27 30 34 30 30 35 30 30 35 29 30

SP—Salice pan cooking;  PC/Pressure cooking;  SC=Solar cooking



JAIN AND BHAT: ACCEPTABILITY OF FOODS AS AFFECTED BY COOKING

acceptability were highest for cooking in solar cooker.
Wheat porridge when pref)ared in pressure cooker got
the maximum scores for colour and overall acceptability.
For texture, wheat porridge obtained the maximum score
for SP cooking and for flavour, the hlghest score was
obtained for the product prepared in SC.

The SP cooked green gram dal scored maximum for
colour whereas flavour was good in SC. Green Hram
cooked in PC and SC obtained a score of 3.0 each for
texture and a score of 3.1 each for overall acceptabiity.

In the preﬁaratlon of chana uradcull, SC and PC hoth
had the highest score 3.1 each for colour as well as
texture and a mean score of 3.0 each was obtained for
flavour. In case of kabuli cham, PC was found to be the
best for all quality characteristics.

It was observed that for potato curry, mean scores
for colour, flavour, texture and overal acceptability were
highest in SC. Tinda ﬁrepared in SP scored the highest
for all the quality characteristics.

Statistical analysis of the data revealed that there was
no significant difference in the scores for colour, flavour
texture and overall acceptability in the products prepared
by different modes of cooking. Thus, the products pre-
pared in the solar cooker were as acceptable as those
preg)ared in sauce pan or by pressure cooking. Dhesi et
al.5reported that food items cooked in the solar cooker
were appreciably good and were acceptable for their
appearance, shaﬁe, colour, texture, taste, flavour and
doneness and that the average scores obtained from
organoleptic evaluation for the products cooked in SC
were not much different from the scores of the products
cooked on gas. Similarly, findings by Sharma3 revealed
that the remé)es prepared in a solar cooker were found to
be tasty .and attractive. o

Vitamin composition:  The amount of thiamine was
less in cooked foods than that in uncooked raw foods,
loss was the lowest for all the foods cooked in SC
(Table 3).
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In the greparation of rice, the loss of thiamine was
more in SP than in PC and SC. However, the losses in the
present investigation are within the range of losses re-
Eorted by Swaminathanfi and Asha Rani/. The percen-
age loss of vitamins in wheat porridge was highest in
SP and lowest in SC. Lincoln etal. reﬁorted 27 per cent
|oss in thiamine contents of cracked wheat when cooked
In water. o _
~In_green gram (whole), loss of thiamine was highest
in SP"and lowest in SC. Vallidevi et al.9 reported 14.7
?er cent loss of thiamine by cooking green gram at 10 psi
or 10 min. Kaliravanal0 observed 15.0 to 15.8 per cent
loss in pressure cooked green gram. The losses of thia-
mine due to cooking are higher in the present investi-
gatlon than those reported earlier. This may be due to
ifference in the time used for cooking and also the mode
of cooking. In Chana urad dal and Kabuli chana, the
highest loss of thiamine was found in SP and lowest
in SC. A loss of 8-18 per cent in the thiamine content
of Bengal gram9,10 and black gram9 during pressure
cookln? has already heen reported. .
The loss of riboflavin in plain rice was almost same in
all the three methods of cooking. In the preparation of
wheat porridge, the highest loss of riboflavin was in SP
and lowest in'SC. Asha Rani observed 15 to 22 per cent
loss of riboflavin in .Bressu_re cooked rice. The
difference in losses of riboflavin reported may be due
to difference in the variety of rice and mode of cook-

ing.

?n the preparation of green gram (whole), the highest
loss of riboflavin was in SP and lowest was in SC.  Ribo-
flavin loss of 8-16 per cent in %reen gram during pressure
cooking has been reported910.

The Eercentage losses of riboflavin in Cham urad dal
were 35.0, 30.0, 20.0 for SP, PC and SC respectively.
The percentagze losses of riboflavin in Kabuli cham was
38.9 in SP, 278 in PC and 22.2 in SC. Studies of
Vallidevi et al.9 and Raghunathan and Belavady?.

Table 3. thiamine and riboflavin content of raw and cooked foods (dry matter basis)

' ' Plain rice Wheat porri Green gram Chana urad dal Kabuli chana
arem - Coo8 gi00g) Gaosl (g0 g ("/?)?gss) (myi00g) (blesy) (myD0g) (%esy) (My00g) (%loss)
Thiamine Unoooked 016 03 5 — 0 — @ —

00 Z0i. 0B U8 00 B/ 08 4 0B 45
04 D5 00 Bt 05 40 0% A4 0% 3
€ 04 5 08 AT R 3 09 BT 0% Al
Rbofain Uooked 008 - 01 0% — 00 — 0B —
$ 00 5 05 o4 07 M 0B B 01 B
o0 D5 07 D9 0N AL 04 X 0B 28
€ o D5 0B 97 0» Al 06 20 04 22
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Table 4 vitamin content (MG/lOOg) of raw and cooked foods ]..
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indicated similar losses in riboflavin contents of Bengal
gram and black gram during pressure cooking.

The data on vitamin C content of raw and cooked
foods are shown in Table 4. In the preparation of potato
curry and tinda curry the highest loss of vitamin C
was'in SP and lowest in SC. ~ Pelletier et ain. noted
20 per cent loss of vitamin C in J)otatoes boiled with
skin and about 30 per cent for fried potatoes. Sood and
Bhat12reported 39 to 68 per cent loss of vitamin C in fry
gan method, 20 to 54 per cent in pressure cooking and
56 to 72 per cent loss in the traditional method of cook-
mgf green leafy vegetables.

he Present findings reveal that solar cooker can be
successtully used for different preparations as the foods
investigated in this study scored well for organoleptic
acceptability.  Nutritionally, the foods cooked in the
solar cooker showed better retention of vitamins as
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RESEARCH NOTES

BACTERIAL FLORA OF BENGAL GRAM AND
BLACK GRAM

N Y, nl'f I}IESI%LGUND AND S MEENG,LA“ KUMAL\JR,! ,
n " NIVErSILy,

PRIUTETL O Udéeﬁlt}argg{vs%%oﬂ%,%la bage. Unhersty

Manuscript received 18 July 1983; revised 14 January 1964

Bacterial flora of Bengal gram, (Cicer arietinum L) and
black gram (Phaseolius mungo L) were enumerated which
consisted of fourteen bacterial types belonging to Entero-
bacter, Flavobacier, Bacillus, Micrococcus and Strepto-
coccus.  Difference in the bacterial load of both the pulses
immediately after harvest as well as during storage were
studied.

Pulses constitute important source of protein and are
next to cereals in their food valugl Bengal gram, (Cicer
arietinum L) and black gram, (Phaseolus mungo L) are
the principal pulses grown in India2. Bruchids are the
main insect pests affecting pulses in field as well as during
storage.  Two cowpea weevils, Callosobruchus analis
and C. maculatus (Coledptera: Bruchidae) are serious
pests of Bengal gram and black gram3. .

Deterioration of grain in the field as well as during
storage may be caused by different agents, but micro
organisms and insects associated with them are of pri-
mary concerni The qut bacterial flora of two insect
pests, C. analis and C. maculatus mfest_m% Bengal gram
and black gram have already been isolated and re-
ported5. There are numerous reports on fungi associated
with grains4 but that on bacteria associated with pulses
are less. The present |nvest|Pat|on reports the bacterial
flora of two pulses, Bengal gram and black gram in
fresh as well as in storage conditions.

Bengal ?ram and black gram, soon after harvest as
well as stored samples were procured from various
fields and warehouses and brought to laboratory in
clean sterilised plastic vials. The samples were pooled
separately and divided into 10 lots, each consisting of
one gram.  Thus, in all 20 lots from each of the pulses
were processed independently. Pulses were immersed
in a known quantity of peptone broth (0.1 per cent)
for an hour.- The supernatant was-decanted in sterile
vials and incubated at 30£2°C for 24-48 hr, which
served as the original inoculum. Ten fold dilutions of the
original inoculum was made unto 106.  One mill
liter aliquots of suitable diluent pla:ed in duplicate was
used for %ualltatlve and quantitative estimation of bac-
teria. ifferent media employed for qualitative

estimation were nutrient agar, glucose agar, MacConkey
agar, blood agar and sodium azide agar. The bacterial
numbers obtained from nutrient agar were considered
as total counts and were used for quantitative, asshy.
Determination of the bacterial colonies was made at
30+2C after 24-48 hr of incubation. Count at 48 hr
incubation also includes those forms whose growth
rate is slow. Representative colonies were maintained
on géjtrlent agar slants, and biochemically characte-
risedo,’.
~ Results of bacterial flora from two pulses revealed that
in all fourteen different types of bacteria were associated
with harvested and in post harvest storage conditions.
Eleven bacterial types from Bengal gram and ten tYpes
from black gram were isolated. These bacteria_belong
to five groups; Enterobacter, Flavobacier, Bacillus,
Micrococcus and Streptococcus. . The bacterial  types
were Enterobacter aerogenes, E. cloacae, Citrobacter
Intermedius, C. freundii,” Proteus wulgaris, P. rettger,
Pseudomonas _aeruginosa, Ps._putida;  Flavobacterjum
devorans, Bacillus megaterium, B. polymyxa, B, coagulans
Micrococeus varians and Streptococcus faecalis. ~
The bacterial counts per gram of pulses on sodium
azide agar, blood agar, MacConkey agar, glucose agar
and nutrient agar from harvested enﬂal gram ranged
from 1.1£0.52x106 to 126.0+18.96x106 and the same
from stored Bengal gram r_an?ed from 9.0£3.21 X106
to 331.0+ 17.79x 106. Similarly, bacterial counts from
harvested black gram ranged from 1.0+ 0.44x106
to 65.0+21.75x106 and the same from stored black
gram was 6.072.32x106 to 261.5£10.24 x 106. The
total bacterial counts on nutrient agar from harvested
and stored Bengal gram was 126.0itl8.96 x 106 and
331.0£17.79 x196 respectively, while the corres ondmg
values for black gram were 65.0£21.75xI06 an
261.5-n 10.24'XI06 respectively." The count on nutrient
agar is taken as total bacterial count and is considered
for statistical analysis. .
_ The statistical analysis revealed that the bacterial load
is significantly high (P*0.0l) in stored pulses compared
to pulses in harvested condition. This high bacterial
load may be due to higher contamination occurring
during processing and storage. Bengal gram is found to
be heavily contaminated (P 0.01) compared to the black
%ram in both harvested as well as post harvest conditions,
acterial flora of both the pulses obtained from harvested
conditions varies qualitatively from that of pulse samples
in stored conditions. . _ _
Interestlnrqu, the bacteria_associated with Bengal
gram and black gram are similar to those isolated from
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the gut of the insects, C. analis and C. maculatus5 which
usually infest these pulses. Thus, pulses constitute an
ecosystem centre for bacteria associated with them and
also insects infesting them. _ .

Authors are grateful to Dr. M. Na%araj, the Vice-
Chancellor, Gulbarga University, Gulbarga for en-
couragement and facilities.
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HEAT AND PARTICULATE RECOVERY FROM
SPRAY DRYER EXHAUST USING VERTICAL
VENTURI SCRUBBER

R K CHUGH AND BIKRAM KUMAR
Central Institute of Agricultural Engineering, Bhopal, Inclia

, . S_P. AGRAWALA _
National Dairy Research Institute, Kamal, India

Manuscript received BJune 1982; revised ].6January 1964

A vertical venturi scrubber (sanitary type) was designed and
installed on the spray dryer exhaust of the experimental
dairy of National Dairy Rresearch Institute, Karnal. It did
not affect the performance of the dryer. The study demon-
strated that particulate recovery of 80 to 90 %and 6 to 10%
of heat recovery for spray dryer exhaust is feasible when
the ratio of scrubbing liquid to air flow rate is 0.24 to 0.35
/m3 of the exahust air. The system does not cause any bac-
terial contamination to the scrubbing liquid. The skim milk
was tried as a scrubbing liquid. - The system was also found
economically viable for adoption.

Production of spray dried milk and milk products
has become an increasingly important segment of the
dairy industry. In almost all the spray dryers, cyclones
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are used for the separation of dried Proquct from the
drylngi air.  Cyclone separators can effectively separate
particles of size greater than 5 microns: But the particles
In the range of 2-10 microns escape separation.
As reported by Janson,i 0.4-0.8 per cent (175-350
mg/m3) of powder losses are taking place in skim milk.
Many manufacturer’s of modern spray dryers claim that
the powder lost from the cyclone system is not more
than 0.5 per cent of the maximum output of the dryer
or 140 mg/m3 of air, which seems to be extremely small.
However, in case of a large plant of 18 ton capacity,
the powder loss is 90 kg/day (30.400 kgfyear). Spray
dryer exhaust besides contammg the particulate is
usually at a temperatures of 80-100°C (50-75 Kcal/m3
of exhaust air). A plant of large capacity of exhaust
volume (3600 m3hr) gives out about 2,70,000 Kcal/hr
of heat to the atmosphere as a waste energy. Apart
from appreciable loss of product and heat _energg., it
also g{ve rise to environmental pollution in the immediate
vicinity.

A vertical venturi scrubber was designed and installed
with the spray dryer exhaust duct of the experimental
dairy of National Dairy Research Institute, Kamal. In
addition, a powder measurln?_ device, a powder feeding
device and an a_|r-sc.rubb|n§1. Iquid separator were also
coupled for estimation, calibration and recovery res-
pectively. | . |

The integration of the vertical venturi scrubber with
the spray dryer exhaust did not affect the performance of
the spraf/ dryer and the stack losses were found to be
105 to 115 mg/m3 for skim milk, 87.5 to 923 mg/m3
for icecream mix powder and 72 to 85 mg/m3 for
malted milk food. _

Heat energy recovery varied from 3.25 to 9.41 per
cent as the scrubbing liquid flow rate was varied from
120 to 360 1/hr (Table 1). When plotted on dqraph
(Fig. 1), increase in heat recovery was found to be direct-
P{ proportional to the increase in the scrubbing liquid

ow rate. However, temperature rise of scrubbing liquid
was more (8 to 12°C) at lower flow rate of sprubbmg
liquid (120 to 240 1/hr). As the flow rate was increase
to 360 L/hr, the temperature rise was dropped to 6 to
8L in single circulation,

Particulate recover?; increased from 69 to 91 per cent
as the flow rate of the scrubbing liquid was increased
from 120 to 360 /hr. However, Fig. 1 shows that the
percentage recovery increased at a faster rate as the flow
rate was Increased from 120 to 240 1/hr. (69 to 85 per
cent), but percentage recovery was increased at a lower
rate as the flow rate was increased from 240 to 360 L/hr
(85 to 91 per cent). _

The relative humidity of the exhaust air before reco-
very system varied from 16 to 24 per cent and after
the recovery system, it increased to 74-84 per cent. The
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Table 1. effect or RECmCULAMON of scrubbing liquid (skim milk) on evaporation, heat and particulate recover*

Reciroulation scr% raﬁ? ?de Conenof o i te ezt a rRe%Ammd?r recl-lg\"flet Fgl N
(ﬁjos.s %ﬁ) | @  (nigm3 of air) 03 Y % Y (%
1 kYl 441 069
2 10 088 11546 183 429 069
3 i 447 069
1 849 190 080
2 240 084 1274 863 828 080
3 8.1 190 080
1 88,65 923 100
2 30 0.76 9854 %83 923 101
3 8023 9.77 100

Total solids in the proolict, 44 per cent; Velocity of the exnaust air, 200 fpm

moisture picked up by the exhaust air from the scrubhing
liquid was in the range of 1to 3 kg of water per hour.
Moisture pick up increased with increase in scrubbing
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flow rate, thus causing partial evaporation of the scrub-
bing liquid. Partial evaporation due to moisture absor-
ption by exhaust air was observed to be 0.62 to 13
per cent.

The normal concentration of particulate in the
exhaust air was changed from 105 to 200 mg/m3 "and
subsequently from 200 to 315 mg/m3 with the aid of
powder feeding device. The particulate recovery was
found in the range of 72 to 79, 82 to 86 and 87 to 90
per cent at flow rate of 120, 240 and 360 Lhr of the
scrubbing liquid respectively. Graphical representation
showed no direct relation with the concentration of the
particulate on the particulate recovery.

Standing plate count test revealed that the recovery
system does not cause any bacterial contamination to
the scrubbing liquid.

Thus, on the basis of results, it can be concluded that
dairy industries engaged in the manufacture of spray
dried products can Integrate this vertical venturi scrub-
ber satisfactorily to the existin% spray dryer exhaust
for heat and particulate recovery, by scaling up the design
as per the required plant capacity. Skim milk being fed
to the condensing unit is recommended as scrubbing
liquid. 1t also gets preheated and partially concentrate
by absorbing heat and particulate matter of the exhaust
arr.
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MICRO ASSAY OF GUAR MEAL TOXIN BY IN
VITRO CHICK-EMBRYO CULTURE
TECHNIQUE

- P.P. KHQrP}?]AR AND D. V. REGE f
e ety oot B ) e
Manuscript received 22 March 1982, revised ].2January 1964

A micro assay system was developed to assay the toxicity
of guar meal chromoprotein toxin. The expianted chick-
embryos treated with crude and purified toxins showed
gross abnormalities and death. Treatment with detoxified
meal protein showed normal development of the embryos.

In the work on the detoxification and quality evaluation
of unorthodox protein-rich materials such as'seed meals,
animal experiments using mice or rats to test the toxicity
are time consummﬁ expensive and need Iar?e amount
of test material. [tbecomes |mpract|capl 0 use this
technique to evaluate the extent of detoxification achiev-
ed at each step of the various procedures emplox ed. In
this paper a simple and quick method to assess the toxic

roperties. of the chromoprotem toxin - of guar
Cxamop5|s tetragonoloba) is described.
detajled work on detoxnlcauon o]f guar meal and
characterization of the meal toxins haS been carried
out in this labgratory and is being reported_ elsewhere,
Since the purified guar chromoprotem toxin did not
nossess any specific bjological activity such as protease
Inhibition “or” hemaglutination as exhibited by other
plant toxins, the development of a micro assay.method
0_evaluate this maferial receives special significance.
The method described by Newlwas followed for in-
vitro culturing of chick ermbryo. ~ Fresh fertlllzed e?g
of ‘White leghorn” hens were ‘incubated at 3/+ [
18 hr upto the Bnmmve streak stage of the embryo
vitelline membrane along with"the blastoderm Was
expianted on a watch glassand cultured in a presterilised
Pannet-Compton medium, which was Isotonic with the
bIastoderm cells and supplied nutrients to the deveIoplng
%o eme |umwas composed of (per |tre’)_|%0ucose

é] CaCI2 616 m M%CIZ ‘508 m% and NaH2P04
10mg. The embrg swgre reated with the éest fubstance
foraspecmc period and again allowed to aevelop under
norma con ditions. After sufficient development, the
treated. and. control Te rh/os were observed  under
dissection m|croscop% or any abnormality due to the
effects of the test substance.
Toxic protein was extracted from ?uar meal with
. _This crude protein extract was chromato-
raphed on DEAE—ce[lulose column and tfie chromo-
rotein which was earlier found to be toxic to albino
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Table 1. effect of GUAR MEAL CHROMOPROTEIN TOXIN AND
DETOXIFIED PROTEIN ON CHICK EMBRYOS

e sl (o) n%_ggs e %ﬁ%;r?&?]
0)
{al d acidl extract ) " 0 10

Detoxmed protein 2 J 24 X
Chromoprotein 1 X 6 10

rats and mice was used in the present test The fracnon
was eluted, d|aIyzed thoroughly angd | %/oR ilized. Solu-
tions containing 1 g pér ml of this lyophilized
material were prepared in Pannet—Compton' solution,
Embn(os after explanting on a watch Iass were treated
with three drops (0.06"ml) each of thesg solutions
using 5 embryos for each concentration, The contact
was allowed for 6 hr at 37<C. At the end of this period
the embryos were washed 3 times and then incubated
after suspending in the Pannet-Compton  solution.
These embrpos were observed after 18 hr 1.e., after 24 hr
of explantation along with control embryos.

Deformed and dedd embryos were found at the toxin
concentration of 1 mg/mf or 60 jUj Rer embryo
and more. Hence, 1mg/m| was taken & the minimum
level for _producing. abnormalities in chick embryo,
The protein isolate from the detoxified guar meaI after
thoroughd|aly5|san r%opr |I|zat|onwasuse at2 mg/ml.

It can be Seen ro able 1 that all the embryos
treated with 2 mgm Grude extract or 120 g pe
emoryo were found dead, 80 per cent of the detoXi ed
protein treated embryos were normal and 70 per cent

0f the embryos treated with the purified toxin (L mg/ml)
d|ed or deformed.

Chick-embryos treated with purified guar meal toxin
showed deatfi or overall retardation of growth and
malformation of almogt all the organ syStems. The
brain lacked its usual differentiation wheréas the neural
tupe was open. Heart growth was retarded and develop-
ed as a straight tube. ~Somites showed a diffuse nature
and reduction in number. Due to these abnormalities
the embryonic axis was considerably shortened. It
therefore seems that the toxin fraction brings about a
Ero found disturbance in the morphogenesis ‘0f the em-

rgo ultlm%tely resulting in death or rétarded and abnor-

Th|s experiment indicates the utility of in-vitro chick
embryo cultunng as a test method for'the assay of guar
meaI toxin. Th etechmque may offer an elegant mgans
for assessing toxicity of other Substances as Well. This
15 being assessed In‘the case of other plant toxins.

Reference
L New, EAT. 1. Embryol. exp. Morph., 1985, 3, 32%.
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A survey of the dry prawns and fishes obtained from
Mangalore fish market indicated that Vibrio parahae-
molyticus can sometimes be recovered from dry fishes.
Under experimental conditions, V. parahaemolyticus in fish
did not withstand the process of sun-drying and survival of
V. parahaemolyticus smeared on dry ash appeared to be
less than two hours.

Vibrio_parahaemolyticus is an |m$]ortant causative
agent of gastroenteritis associated with seafoods havin
aworld wide distribution. In India, De and associates
showed the Incidence of V. garahaemolyncus i marine
fishes In Calcutta to be 35.2 per cent’and Natarajan
et al-2 reported 36.8 per cent occurrence in fishes and
brackishwater environs while Karunasagar and Mohan
Kumar3opserved the incicence to vary ffom 8.33 to 333
per cent in different samples. ~ Since this organism is
associated with edible aquatic animals in situ,”it would
be extremely difficult to prevent their occurrence in raw
seafoods. Therefore, the seafood handhn% and processing
methods gireatly influence the extent of danger fo the
health of the consumer from this organism. “While the
response of V. parahaemolyticus to refrlgerated4 and
frozen5 storage has heen studied, there agp ars to.be no
Information on 1ts survival in dry fishes. In view of
this, we studied the occurrence of this orgamsm in dry
fishes obtained from Mangalore fisn market. Further-
more the ability of. V. parahaemolyticus to survive the
process of sun-drying was also investigated.
Following dry prawn and fish :n 250 ¢ quantities
were drawd af monthly intervals from “Mangalore
(South Indlia) fish market depending on availability:
white s;irdms Kowala %ppd, whke™ bait (Anchoviella
spp.), Stlver pe éStoIep orus spp.), . croaker _(Johnius
spé). , shark (Scoliodon spp.) and Lactarius spg. Samplmg
Wwas done Detween June "1982 and Au?ut 1982 an
December 1982 and April 1983. A total of 36 samples
of salted dry fishes sam%Ies of dry prawns and 5
samRIes of insalted drg/ fis W?re_ examined.
Enumeration of V. paranaemolyticus was carried out
%y a slight modification of the “method described in
acteriological Analytical Manual®.  Five tube MPN
method with glucose salt teepol broth (GSTB) as the
enrichment médium was emp oged. Twenty five grams
of fish were homogenised with 225 ml sterile 3 per cent
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NaCl solution and 10, 1 and 0.1 ml of homogenates
were inoculated to 10 ml double strength and” single
stren?th broths respectively, — After incubatjon for 13
hr al 37°C, they were subcultured to Thiosulphate
Citrate Bile Salt Sucrose (TCBS, Hi Media) aqar.
Typical bluish green colonies agpearmg on the latter
were subjected to the following biochemical tests: TSI
reaction,” 0/129 sen5|t|V|ty,_Prowth In presence of 0, 8
and_11 per cent NaCl, abifity to decarboxylate lysine,
ornithine and arginine. Where the colopies were finally
identified biochefnically as V. parahaemolyticus, reference
was made to ongmal ositive dilutions on GSTB and
ggprll)ég]gome 5tube MPN table7, final enumeration was

T0 examine whether V. parahaemolyticus in fish can
survive the process ot sun-rying, the Tollowing experi-
ments were conducted. Fresh White sardines (Kowala
spp.), purchased from Mangalore fish market were
divided into two bagches. Oné batch was contaminated
with V. parahaemolyticus to a level of 1039 and sup-
dried for 4 dag/s. The qther hatch was salted Jn the r?no
of 1:1 and kept overmqht. . The next de/y, these salted
fishes were washed, contaminated with \. parahaemoly-
ticus to a level of 103/@ and then sun-dried for 4 dags.
For contamingtion, a Kanagawa negative strain (TY 68
Isolated from fish and a Kanagawa positive strain (TY 81
isolated from case of gastroenteritis was used to investi-
?ate the differences, if any, In the behaviour of these
Wo groups .of organisms.  Uncontaminated controls
were maintained for both salted and unsalted hatches,
After_drymg survival of V. garahaemol Icus was tested
by using’ GSTB, Trypticase Soy Broth (TSB, Hi Medla%
with 77per cent NaClg ?TS o) and salt water yeas
extract (SWYE) broth3 for enrichment, ~ Since” dry
fishes are likely'to contain stressed or injured hacterid,
both selective enrichment gGSTB and TSt SJ as well as
non-selective enrichment (SWYE) were tried. - Further,
the duration of survival of V. parahaemolyticus smeared
on dry fish was studied as follows: Dried white sardine,
both Salted and unsalted were smeared with an 18 hr
culture of V. parahaemolyticus in Trypticase soy broth
using .cotton ‘swabs to dive a final” count of "104-105
organisms per g. Both Kanagawa positive and negative
strains mentioried above werg mclgded in the stuplgl. V.
paranaemolyticus counts in these fishes were performed
at 2 hy |nterve1ls for 8 hr.on TCBS ?ar. _

Of the samples of dry fish obtained from fish market,
on% one sample of safted white bait examined in June
1982 showed the gresence of V. parahaemol¥t|cus to
the extent of 20/100 g. This is very significant from the
Po,mt of view of fish"consumers in”India where nearly a
hird of the maring fish landed are marketed in salted
or dried formIL The levels encountered, however, are
very low. Sakazaki et al.n suggested an acceptance
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limit for v.parahaemolyticus Of 104per 100 g of raw fish
as Well as fish meat.  Since the numbers in dr¥ fish are
below this limit, it might nat be a serious public health
problem. However, it Was of interest to examine whether
V. parahaemolyticus COUId survive the process of sun-
drying or whether the incidence of this organism in dry
fish could be due to gos_t-process_ contamifation. When
the white baits contaminated With v. parahaemolyticus
to the level of 10dg were subéected to sun-drying, it
was observed thalt the salted and unsalted fish werefree
from this organism on the 4th day when the fish were
dried to. the”same extent as the ‘commercial samples
obtained from the market

The results suggiested that v. parahaemolyticus €n-
countered in market samples of dry fish could e due to
post-process contamination. In view of the unfavourable
conditions prevailing on the dry fish for survival of bac-
teria, It can be spectlated that the contamination might
be recent and heavy. This is s_uRported by the obger-
vation that even when the dry fisn are contaminated at
levels ranging from 103 to “105/g, v. parahaemolyticus
did not strvive for even two haurs after inoculation.
There are ample oEportuthles for contamination of the
dry fish in the market environment. A survey ol the fish
market environment in Mangalore_ revealed that v
parahaemolyticus Was present in drain water and bird
dr%)ppmgs. _

emnlyol2 reported rapid death of v. parahae-

molyticus When inoculated membrane filters were placed
N a container with silica gel and when an inoculated
chopping board was allowed to dry. Tne results of the
present Study indicate that even in"dry fish, the survival
Penod 0f v parahaemolyticus 1S ver_% short.  Tiierefore
tis unhkeI}/ that dry fish may be involved in cases of
gastroenten_ IS due t0 V. parapaemolyticus UNless the
re_contaminated heavily just before consumption.

The authors thank Prof’ H. P. C. Shetty, Director of
Instruction of the College for his e_ncouralgement and
for providing necessary facilities. This research has been
financed In part by the United States Department of
Agnculture unde(PLCL%)O[Seratwe Agricultural Research

Grant Program
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The protein-rich biscuits of acceptable quality were prepared
using Jowar (sorghum), soybean and skim milk (in 60:
30:10 proportion). The method of manufacture consisted of
pregelatinization of 30 parts of jowar flour and dry mixing
remainder 30 parts with 30 parts of full-fat soy flour, 10
parts of skim milk powder, 0.5 parts CMC and 1.0 parts of
baking soda. The vegetable fat (9.35 parts for low fat and
24.2 parts for high fat biscuits) was rubbed with ground sugar
(36.0 parts for low fat and 44 parts for high fat biscuits)
to creamy consistency and mixed with pregelatinized jowar
flour and other dry-mix ingredients. The dough was
worked and then rolled to 3 mm thickness, cut into small
. pieces, and baked at 170°i50C for 15-20 min.

(Efforts have- been made to_develgp protein-rich
biscuits using wheat, milk and milk products.!-3 There-



FORMULATION OF PROTEIN RICH BISCUITS

fore, use of locally available inexpensive ingredients
such as jowar and” soybean for the manufacture of
protein-rich biscuits would be a healthy proposition,

Tflis paPer presents a simple technology for the manu-
facture o agce table mprotem-rlch biscuits from jowar,
soybean and skim - milk. _

hite jowar, purchased from grain market of
Delhi, was washed with water and dried after drain-
mg, In hot-air tray drier (forced circulation) at
55-60aC to 1214 per cent moisture level. The dried
Jﬁwar was then ground in a flour mill and passed throygh

0, 30 and 60 mesh (BSS) sieve.  For pregelatinization
of {owar flour egual volume of jowar tlour and boiling
water was mixed and worked for 5 min, _

The mixed variety of soybean obtained from Haldwani
market, U.P. was viiater blanchedd soaked in 0.5 Per cent
sodium bicarbonate solution for 8-12 hr and
after dramqu in boiling 0.5 per cent sodium bicarbonate
for 30 min. The beans'were then denuded in a dehuller
gabncated at N.D.R.I. Karnal) and the hulls lemoved
y. floatation. The cotyledons, were then dried in tray
drier at 60°C to 7 per Cent moisture. The dried cotyle-
dons were then ground In micropuNerizer lifted with a
15 mesh screen dnd the flour was sewed through 30 and
60_mesh screen (BSY). . N

The double actlnr(h; baking soca was prepared bg_ mixing
food grade calcium dibasic phosphate and sodium bi-
carbonate in the ratio of 10:33. Sugar used in the
stud%/ was ground in a micropulverizer fitted with 15
mesh scr?en. The_carboxy methkilcellulqse %CMC%
ontained from V.P. Chest Institute, New Delni: syntheti
pineapple flavour and hydrogenated vegetdole oil
were used in this studgl. o

Biscuit making: Jowar, soybean and skim milk
JSM) in the ratiq of 60:30:10 Was used as this compl-
atioh was found to give h|%_her PER value in earlier
studies in this laboratory5. This JSM mixture contained
2.1 Rer cent protein, "9.0 per cent fat, 56.7 per cent
carbonydrates, 3.0 per cent ash, 7.5 per cent mojsture,
340 mg per cent calcium and 180 mg Rer cent phosphorus.
The ingredients were used in such a proportion as
to glve a proximate composition of biscuits similar to
those laid down by ISI6Tor high protein biscuits. The
weighed quantity Of _sugar and vegetable fat was rubbed
to lg/let a creamy ‘consistancy.. This was then mixed with
JSM' mixture,; CMC bak|n1gn soda and water and
kneaded to a smooth dough. " The dough was then roled
with wodden roller to deSired thickness, cut to required
size with a mould and haked in a hot air oven.

The JSM mixture and _hiscuits were analysed for
protein?, fat§ ash9, moisture9, calciumi) phospho-
rusL Urease actiyity?2 and PER]% .

The JSM - biscuits were assessed for acceptablllty on
the hasis of their sensory characteristics hy a

blanched  stud
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trained panel using a 9-point hedonic scale.
In order to ?ett e high protein biscuits conformmg
to ISI specification of aminimum of 12.0per cent fat an
130 per cent protein, the three main mgredlents In the
proportion of 60:30:10 with vegetable fat 94 parts and
sugar 36.0 Parts were neeced. Initial trials were conducted
{0 "assess the optimum time-temperature combination
g%rlebalflon ugtnd lour particle size soas to get an accept-
It veas observed that the biscuits were harder on com-
glet_e bakmg at_140-150°C for 40 min, as compared {0
aking at 17045°C for 15-20min. Similarly, the biscuits
made trom 30 mesh flour had a grlttg_ texture. A satis-
factory product was obtained whien Discuits were made
from 60 mesh flour and baked at 170+5°C for 15-20 min,
and therefore, these parameters were used for further

udy. _
Tne product, however, was only slightly acceptable
score, 6) and had poor hody and texture (score, 58).
n_order to improve the body and texture of biscuits
different combinations of CMC (05 and 10 per cent
of JSM mixture) and baking, soda (0.5 and 1.0 per cent
of JSM mixturef were stugied. The'thickness of hiscuits
was kept at 9-10 mm. As can be seen from Table 1
the use of CMC and_ baking soda at the level of 0.5 and
10 IJoe[ cent* respectively, improved bodr and texture
appreciably (score, 6.7) and thus the overall acceptability
as well (score 8% - .
Witha viewto | Erove the acceptability ofthe biscuits
further, 25, 50 and 100 per cent ot the éowar flour in the
mixture was pregelatinized and its effect on the flavour
body, texture and colour was studied. The CMC
and bakmg soda was used at 0.5 and 1.0 per cent of JSM
mixture réspectively. It was_ observed that gable_Z)
the pregelatinization did not improve the acceptability
of the Discuits on accunt of their softness and' lack of
crispness.  The biscuits of 5.0 mm- thickness, made
from 50 per cent gelatinized jowar flour_had cos}-
derably Improved “the flavour (score, 7.3), body

Table 1. effect of carboxy methyl cellulose (cmc) ano
BAKING SODA LEVELS ON ACCEPTABILITY OF BISCUITS PREPARED
FROM A MIXTURE OF JOWAR, S&qB%ﬂ AmD SKIM MILK IN THE RATIO OF

g Coloyr ~ Overall

0 -
CMC%) Bs?lg%a Havour I??(t?%e ar%J aqgﬁ%?
05 05 65 60 68 65
05 10 66 6.7 10 68
10 05 -« 64 59 65 6.2
10 10 6.7 63 68 66
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Table 2. effect of pregelatinization of jowar flour, biscuit thickness and fat level on
ACCEPTABILITY OF BISCUITS

% Biscuit thickness Fat level Flavour Body and Colour and Overall
Gelatinization (mm) (%) texture appearance acceptability

25 9- 10 12.5 6.4 5.3 6.7 6.1
50 9- 10 12.5 6.2 5.2 6.6 6.2
100 9- 10 12.5 6.4 5.6 6.9 6.0
50 5- 5.5 12.5 7.3 6.9 7.4 7.2

50 5- 5.5 19.5 7.4 7.7 7.5 7.5

and texture (6.9 coIouranda pearance (7.4) and overall - seen, hoth low fat and high fat biscuits had a composition
acce tab ||t m The resulant biscuits were modera-  satisfyin the |SI specification.
tely soft ang characterrstrc crispness. . Addition of  The PER of the unbaked biscuit blend and haked
strawberrﬁ flavour at the level of one mililitre ﬂer 200 9. biscuits estimated were observed to be 2.3 and 21
M further improved . the acceptabrlrt Sligntly o( respectively; indicating a decre?se of 8.7 per cent as
The gelatnization of jowar flour alsq improved the a result of haking.  These restlts are in close agree-
rolling . characteristics ‘of the dough,. 1.e,, It could be  ment with those Observed by Chandrasekhara et al., 4
rolled”into a thin sheet wrthout cidcking. wherein the PER of the Protern rich, biscuits made from
Increasing the level of fat in brscurs from 125 to groundnut protein isolate decreased from 226 to L97
195 per cent ( Yusrng the mt_%re dients In the proportron a (ecrease of 12.8 per cent). The result also showed
of JSM 100 parts, ve eta le at 24.2 parts and sugar  that, the PER ofthe protein rich biscuits made from JSM
440 arts; CMC and bak mlg soda at 05 or 10per Cent (2.1) conform to the Protein Advisory Group recommen-
of JSM mixture respectively and 50 per cent pre- dationls which specifies a minimum PER of 2.1 for
eIatrnrzed jowar flour considerably_ Increased "the protein rich cereal based foods.
avour score 74) body and texture (7.7), colour and
a’oé)earance E zand overal| acce tabrlrt g The  petorences
reased acceptability could be due to esftenrn
effect of fat on dough consistancy. The resultant b |scurts 1 wa }RE J and King, D. W, PdeUCtt%GOfN%V
were soft, crisp and were comparable to the conven- S 2 Dairy Technol
tional biscuits made from wheat flour, 2 Tonsend, & B OmBuchanan RA, La {%%
Chemical composition and nutritive value: . Both types ) vt Dt ol 1610
of protein-rich JSM biscuits Slow fat and high fatg s 3 B Ry K Prparateg i Bputs
standardized were analysed for their_proximate compo- Nelson, A, 1 Sternbe NfPandV\/er LS yllimois oro-
sition and the data are presented in Table 3. As can be Arcessf%préparanon Soymilk . o Sei. M P
o et o TG el
SOYBEAN AND SKIM MILK BISCUITS 6. Sp lelC tl?ﬁ r Pt’otelnr B&l"!]ts IS 7487 1974 Imlan

nstitution,

Characteristic High fat Low fat IS

specification 1. VENEfee, §, G. M-Micro-k eI

et Jmet)hodfg yﬁtegyrr%ong? ol nitrogen |
Moisture (%) 4.58 4.47 6.0 a|ry C|
Protein (%) 13.25 15.18 13.0 (min) 8 S. K Nkﬂlflca on of the Mjﬂonnler
Fat () 1250 12.0 (min) attestr met ZSé)yd%otern Ipid” concentrate. s
Total ash (%) 2.86 3.60 - agrlc F Chem
Total carbohydrates (%) 59.81 64.25 - 9' M hOd 0 TiSt fDr IEO(HMM\N&I‘&?F] IS47%_1% IMIan

Calcium (mg %) 575 605 450 (min) 10 s |cat| or Chemical n arso mil

Phosphorus (mg /) 425 460 - ]l Fpilé% C.”:i ar‘ﬁtasrlﬁ%ﬁ Ylut_ll_cl)% | []k%%g

Urease activity (%) 0 0 - IS e aO CO C erm
' Petionof DIDOTS - bio C it f&%ﬁ gé g%
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Laboratory studies on the utilisation of non-wheat flours
for biscuit making have shown that, soft dough biscuits of
acceptable quality could be prepared by incorporating upto
20 %ofcassava flour or 30 %of potato flour. It was possible
to replace upto 40 % of wheat flour for making biscuits of
improved acceptability by using a 60:20:20 blend of wheat,
cassava and potato flours. Use of potato flour helped to
overcome the undesirable effect of cassava flour, like
fragility, mouthfeel and colour.

In biscuit manufacture, it is often beneficial to in-
corporate some quantity of starch or non-wheat flour,
especially in case of hard or medium hard wheat flours
to dilutethe gluten and to impart cnsP_ness tq the biscuits.
In the ahserice of panary fermentation, biscuit allows
3 |9her level of incorparatjon of starch or non-wheat
flour than bread. . Acceptable cookies have heen pre-
pared from a variety of cereal flours. including hard
wheat, rice, sorghurmi, millet, barley, triticale and com
flours and"from” non-cereal flours Such as cassava and

Sweet Potato ﬂo?{% , o
Studies gn ‘sott dough t¥pe biscuits with incorpo-
ration of flours processed from fwo important hlqh
yleldln(T; tubers, namely cassava and potato hlended with
Wheat Tlour, either individually or in combination were
carried out and the data presénted jn this paper.
Preparation of wheat-tuber flour blends: A swegtish
commercial variety of cassava, 'H-2304" obtained from
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Central Tuber Crops Research Institute, Trivandrum
and a popular high yielding potato variety, ‘K.
Chandramukhi’ proclired from Potato Research Station,
Pune were processed into_flours ac_cordm? to Chandra
Shekara and Shurpalekar2  The yields of cassava and
potato flours on the basis of raw tubers were abaut 30
and 20 per cent respectively. Wheat flour used in the
present studies was milled to an extraction rate of 65
Rer cent from a locally procured commercial soft wheat
aving a protein content of 9.3 per cent, The chemical
Cr?ma%?letloln of the flours used for blending is presented
|

Biscuit making quality:  Samples of biscuits, hased
on the following'ingredients, g ) were prepared according
%hmg 2trad|t| nal” ‘creaming method” described by

Whe%t flour-tuber flour blend 64, sugar 18, shortening
16, non-fat milk solids 1, glucose 1, ammonium hicarbo-
nate 0.5, sodium bicarhonate 0.2, sodium chloride 0.4
baking power 0.2, vanillin 0.05, water (variable) 15-18

The dough based on the aboye formulation was sheet-
ed on a specially fabricated aluminium platform using
awooden_rolling pin to obtain a sheet of uniform thick-
ness of 2.5 mm, “Using a hiscuit cutter, the sheet was cut
Into circular biscuits 0f 51 cm diameter and baked for
10 min at 205°C. Biscuits thus obtained were cooled to
room temperature and packed in glassing covered by
hq:_h density polyethylene. _ .

valuation: " Diamieter and thickness of 6 biscuits
were measured by placing the hiscuits edge to edge and
by stacking one above the other respectively. Measure-
ments by rearrangmgkand restacking were made and
average values were taken to calculate the sgread factor,

Crust and crumb colour, flavour, texture and eating
quality were scored by a panel of 6 experienced judges
with ‘the weightages” given for different parameters

Table 1. chemical composition of wheat and tuber flours*

Constitutent \W&'j?t %%SUSIQ,\@ tato

our
Crude proteinf (%) 84 17 81

Total ash (%) 06 20 25
Ether extractives (%) 12 07 08
Cruck fibre (0/? 06 09 13
Carbohyarrates (%) (by diff) 892 U7 813

"YU G0 TS i ek, TR e
w(Cassava flour sieved through 10XX sieve §136 F)
"CSIO%{gted as N*5.7 for wheat and N x 6.25 for cassava and
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Table 2. effect of incorporation of cassava or potato flours on the quality characteristics of biscuits

. —_—
Hu(%g DI%W Thhc"rkr[nﬁss Spread factor Colour Texture Havour ~ Overall quality
. Cd . P C_ Po

c%é Ca49.0 & Ca4.2 & CalOO.OPO CaGB oG 04 & HA E

O 42 5% 41 38 W W B B @ O HA H G G

0 06 50 40 38 W B B B O O A HA- S S

» 50 0 39 36 1w 4 DB DB CQF O JAT A F S

H 50 50 138 36 17 14 DB ED QF CF VA JA P F
*Average value of six biscuits

**Leaves égédual feeggg oFl; cassava flglér ontllgtorggue Bl @Er : . || it
— —Patato, —Galden brown, —Lg . B—Broun, H}é )_R% ight brown,
F—%nr'erptz}mF;erA— o X%&UA%mgés 3 pE%lle%‘t, IJ?z"goﬁw%j;—caoo, QY SR,

according to AACC4 except that, wei

i

htage given for
flavour and spread factor was modified to30"per cent
each instead of recommended 20 and 40 J)er cent to suit
the Indjan palate. Different biscuits were graded on the
basis of a total scare out of a maximum of 100 obtained
as follows: _ excellent 0
66-80, fair 51-65 and poor 50 of less.. .

Utilisation of cassava flour in biscuits: |t is evident
from the data presented in Table 2 that, biscuits could
be preBared with wheat-cassava flour blend containing
upto, 20 per cent cassava flour with little change n accep-
tability. " Biscuits with 40 per cent or mare”of cassava
flour Were graded as poor, hecause of their dull whitish
colour, fragile texture and predominant cassava flavour.

Utilisation of potato flour in biscuits:  Unlike cassava
flour,.Rotato flour could be u?]ed upto 30 per cent for
blending.. Biscuits pregared_ ad an atfractive brown
colour With an acceptable mild potato flavour. Work
on similar lines with sweet potato flour has indicated
the maximum limit to be 40 per cent accordlnq to Kwon
et al.5 In biscuits containing 40 per cent potato flour,
the potato flavour hecame mMore pronounced and the
colour was undesirably dark.

Potato flour gave h 1giher values for spread factor as
compared to cassava flour at corres ondmg levels of
blendmg gTabIe 2). This may be due to the tendency of
the potato flour to make the dough more extensiole,
with a low resistance to extension, as observed on the
extensograms.2 .

Further, hiscuits containing 40 per cent potato flour
were not as fragile as those” containing cassava flour.

91-100, good 81-90, satisfactory f

Tne differences observed with the crust colour and fragi-
lity at comparative levels of addition of cassava afid
potato flours may be attributed to theii widel dn‘fenn%
contents of damaged starch of 48 and 3L3 per cen
rlespectlve(}y, as compared to 114 per cent of wheat
our used:

Biscuits based on blends of wheat, potato and cassava
flours:  In view of potato flour possessing some positive
aftributes over cassava flour, ‘studjes carvied out on
biscyits with 40 per cent of wheat flour being replaced
bﬁ’ different levels of Potato and cassava hlends indicated
the following aavantages.

(/) Biscuit§ containing potato flour were found to
possess relatively darker and attractive colour, when
comgared to Discuits based on wheat-cassava flour
blends,  («) Relatlveh( higher levels of potato flour
could be used in hiscuit Preparaﬂon than cassava flour.
(H) In biscuit, acceptab ”Y tolerance for potato flavour
Was better than cassava_flavour, =

Results presented in Table 3 indicate that, potato
flour plays a comi)lementary role in improving colour,
flavour, and overall quality and also, in reducing signifi-
cantly the tendency towards fragility observed infinished
prodcts contamm% higher levéls of cassava flour. Tne
unacceptable mouth feél due to the left-over residue on
the tongue, when higher levels of cassava flour were
Hsoetjjr forblending, could be avoided by the use of potato
The cost of cassava floyr from sun-dried chips will
be less than that of wheat flour while in case of potafo,
the cost could be minimised by processing and preserving
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Table 3. quality characteristics of biscuits based on 60:40 blends of wheat and tuber flours

Foursof wheat:  Diaeter*  Thickness*  Spread Colour Textur Havour Overall
cassav%o/ ﬁ)otao a{% &l%ss %)ctor e avou quamly
0
100: 0: 0 490 42 100 Golden broan  Crisp _ Highly acceptable - Excellent
60: 0:40 520 36 24V dark Crisp & fragile  Just acceptable ~ Fair
60:10:30 520 36 124 Brown Crisp Acceptable Satisfactory
60:20:20 510 38 15 Golenbromn  Crisp ~ Acceptable Good
60:30:10 520 38 17 Light bronn  Crisp & fragile  Acoeptable Satisfactory
60:40: 0 520 38 107 Dull light brown ?rgaﬂ &\V. Unacceptable”  Poor
o ragile
' Average value of 6. biscuits

*"|eaves residual feeling of cassava flour on the tongue

the product duiin(TJ glut season which coincides with
summer, thereby Tacilitating sun-drying of sulphited

chips.

I% the present study, soft wheat flour with a low
protein content and weak gluten has been used. As most
of Indian wheats are medium hard, it can be inferred
that, such wheat flours can yield, even better quality
biscuits at corresponding Tevels of non-wheat flours.

_ |t may be inferred from different trials on the prepara-

tion of iscuits based on wheat, cassava and/or potato
flour "blends that highly acceptable biscuits could be
prepared by using (% 0:10 wheat-cassava flour blend
or 80:20 w eat-?otato flour blend, én) 60:20:20 wheat,
cassava and potatg flour blend and quite satisfactory
biscuits at levels of 20 and 30 per cent of cassava and
Eotato flour addifions respectively. A 60:10:30 or
0:30:10 blend of wheat, cassavd and pofato flours
respectively also yielded (ﬂune satisfactory” hiscuits.

t highér levels of incorporation of tuber flours, than
that méntioned  above, the overall quality of biscuits
was somewhat inferior, _ o
. These _fmdln%s are of considerable practical utility
in countries, where_the short supply of wheat could be
overcome by partially replacing “wheat with tubers
which are cdltivated éxtensively.
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Production of thermostable deoxyribonuclease (TDNase)
and coagulase by non-enterotoxigenic Staphylococci was
studied. ~ Although there was 100 per cent correlation
between enterotoxigenicity and TDNase and coagulase
production, non-enterotoxigenic Staphylococci also pro-
duced these enzymes. Out of 236 isolates, 60 (29.2%)
and 129 (54.6%) produced coagulase and TDNase, res-
pectively. Among 167 coagulase negative isolates, 68
(40.7%) of them produced TDNase, while 8 (7.5%) out
of 107 TDNase negative isolates produced coagulase.
Results conclusively indicate that enterotoxigenicity of
staphylococcal isolates should be confirmed by serological
techniques, even though the organisms are positive for

TDNase andfor coagulase production.
_Among several microorganisms. of public health
significance, Staphylococcus aureus is. important as the

strains of this species elaborate six antigenically different
types of thermostable enterotoxins in various foods
Including milk and milk progucts. Enterotoxin detection
has heén accomplished by serological techniques,
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However the difficulties encountered in the biological
an serological methods of entcrotoxin detection [&d to
the consideration of a few important biochemical
characteristics, such as, production of thermostable
deoxyribonuclease (TDNase) and coagulase as_potential
Indicators of enterotoxigeriicity:3. “Emphasis cannot
be laid just on TDNase and coadulase reactions in
assessrnd the enterotoxigenicl he straips. In.an
earlier study4, it was observed that a set of characterisi-
tics, such as ‘production of TDNase, coagulase, phos-
Phatase acetoin and mannitol fermentation, appeared
o be more closely reIated to enterotoxigenicity of sta-
phylococcal cultures. - Although enterotoxin production
Tp ears to be well corre tated wrth bot coa ulase %nd
Nase production, a few rePorts ave described
oroductron of enterotoxin by cultures negative for coagu-
ase_and/or TDNase production. ~ Similarly, cultures
positive for coagulase” and TDNase _production. have
also failed to produce enterotoxin. Therefore, in the
resent study, an attempt has been made to find out the
possible relationship
nhylococeal isolates and a few important characteristics
k& pigmentation, production of TDNase, coa%ulase
phosphatase and acetoin and mannitol fermentation
Three hundred staphylococcal |soIates obtained from
sam les of market Khoa (an Indian dried milk
%o ducy) were se lected as test organisms in this study.
rain heart infusion (BHI) cultlire supernates of the
cellophane-over- agar |ate

test organisms obtained b
method of Jarvis and Lwrence7 were screéned for
enterotoxins—A,B,C.D and E individually by optimal ¢
sensitivity olate (OSP) method of Robbins ef als. Al
the 300 test organisms were characterised for pigmenta-
tron mannitol” fermentation and production 0f coa u-
lase, TDNase, phosphatase and acetoin accordrn to
methods described Dy the authors In an earlier pag
Among 300 staph Iococcal isolates, only 64" (21.33
Pnrcent were foun to eenterotoxr%\enrc and the [e-
aining’ 230 Isolates (78.67 per cent) Were non -entero-
toxroenrc While all the enterotoxigenic |so lates were

between non-enterotoxigenic, sta- fyl
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Table 1. characteristics of enterotoxigenic and non-
enterotoxigenic STAPHYLOCOCCI

Characteristics Entelrotoxr(%nc Non- engro%é%genic
0 R
Pigmentation \S\Q}r 3 6 11 38
_ kil 84 19 4l
Mannitol fermm* o4 100 17 750
Acetoin proch o4 1000 16 746
Phosphatase prodn 64 M0 1B &0
Coa’%ulase pron o4 100 & 22
TDNase proch o4 1000 19 M7

_%oherc and anaerabic conditions;  Gy=Golden yellow;

and non-enterotoxigenic isolates were similar to the
observation made by Ghosh19. The findings emphasise
the unreliability. of pigmentation as a criterion in'identi-
|an1 enterotoxigenicity of Staphylococci.  From the
results, it is evidént, that nearly 75per cent each of non-
enterofoxigenic isolates weré positive for mannitol
fermentation and production of acetoin and phospha-
tase, with the result that these characteristics cannot
be |nd|vrduaII consrdered as indices of enterotoxrgenr-
Cl g oweve can be of secondary importance to
Nase and coagulase production.

The earlier viewsk3 of TDNase and coagulase pro-
uctron correIatrn% veell wrth enterotoxrn production
fin sagreement In'this study, as far as only entergtoxi-
genrc 150lates were consicered. The observation of 29.2
Per cent of the non-enterotoxigenic_isolates

berng Posr Ive for production of coa?ulase and TDNase
[eSpeC wel¥ would indicate the doubtfulness of these two
characteristics, and hence cannot be entirely relied upon
in all nstances. On the basis of positive characteristics

Table 2. characteristics of coagulase and tdnase negative

positive for production of TDNase, coadu ase STAPHYLOCOCC!
phatase anda etorn and mannrtol fermentation; 33 ( Characteristics
per cent) an ger cent) of them Ero {iced 65?16\5 tes
oIden ellow an w hit prgmentatron re pectwey (RP %
e ). It may be seen from’the same table, that out Pigmentation 79 473 00
f236 non-ent rotoxrgenrc sta{)h lococcal isolates, 127 @/ 8 57 62 580
3. 8 per cent) ana er cent) were olden wemitol e 109 652 R 580
yellow “and white prgmen ed, respectrve Z[v (790 Acetoin prodn g 50 0 %l
rier centz) fermented mannitol and b per cent)7 Phosphatase proh 131 784 Y,
9% (84.0 per cent), 69 (5292 per cent) and 129 ‘54 dase proch il Nil 8 75
Jl ) Sl HOOUED e, plowies, e § o1 N
A almost equal distibuton of gilden yellow and *Ggropip.and aneeruoic conditiors; - Gy= Goloen yelow,

white pigmentation observed among the enterotoxigenic
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shown by TDNase and coagulase negative isolates
FTabIe %} it 15 evident, that among TDNase and coa%u
ase production, the former appears to be a more reliadl

indicator of enterotoxigenicity. However, it is the rela-
tionship shown by the negatrve isolates in their ability
to produce TDNase and coag uase and . vice- versa
wherein 40.7 per cent of coa uase negatrve |so lates
produced TDNase and only er cent of TDNase
negative isolates produced coagu ase which suggests
that coagulase production cannot be entirely relied tpon
and the™ test. performed for coagulase production bﬁ
StathIococcr has to e further Standardised, if af a

this’ character has to be considered as a potential indi-

cator of enterotoxigenicity. TDNase production, how-
ever, has been demonstrated in a few coagulase negative
straing of S. aureus1Ll2 It was also”observed-3
that 21.0-24.4 per cent of coagulase negative strains
formed TDNase upon prolongedl incubation for 24 hr.

From the above data, it is evident, that all enterotoxi-
genic strains are TDNase and coagulase posttive, while
all TDNase and coagulase Posrtrve strains need not be
enterotoxigenic. |n view of this, it would be appropriate
to screen all the isolates for enterotoxin production by
serological methods, irrespective of the ‘isolates being
TDNase and/or coagulase positive.

In this study, the inability of TDNase and coaoulase
positive staphylococcal 1solates to elahorate enterofoxins
may be due to one of the foIIowrn% two_ reasons Frrstg
the enterotoxrn(s% produced by these isolates max e
below the detectable level of OSP method followed here
the minimum detectable concentration being 2 jug/ml
and secondly, the abilit nu of stag Ylococcal |soIates 0
erl]aborateI etn erotoxins may be related to the sources of

elr 1solation.

The senior author expresses his sincere thanks toCSIR,
India for the financial assistance.
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STUDIES ON CALCIUM LACTATE AS CHHANA
COAGULANT
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Manuscript received 17May ].983; revised 27 December 1983

Studies on the use of calcium lactate as a coagulant for
chimna (milk coagulate) indicate that the yield is higher
(23.6 and 24.8%) when compared to citric acid (16.8%
18.0%) at coagulation temperatures of 85° and 80°C
respectively.  Higher yield is attributed to better retention
of moisture and higher recovery of milk solids. ~Sensory
evaluation revealed that colour, body, texture and flavour
(taste) of calcium lactate chhana were significantly different
from that of citric acid chhana; taste of whey also was
different.

Chhana, coagulated milk js an Indian dairy_product,
used chiefly in"the preparation of sweets [ike Rosogolla,
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Sandesh etc. 1t is estimated that around 4 per cent of the
milk produced in India Is converted into chharnL
Traditionally, citric acid, lactic acid, sour whey, lime
juice are Used as coagiulants In the preparation of thharn.
Of late, considerale. quantity of homemade chham
in West Ben%al Is ohtained by Using calcium lactate (CL)
as coagulant2  Since no systematic study has so far
been carried out, the present investigation was taken up
to find out the_possible reasons for the use of CL in
chharn production. :

chnana was prepared by the conventional batch
method_as prescribed by De‘and Roy3from 8ooled milk
contammg 3.8 per cent fat, 9.04 per cent solids-not-fat
(SNF_? andO. 16 per cent titratable acidity. To lots of 500
of milk, 4 per cent calcium lactate (CL) or citric acid (CA
solutions were used for coagulation.  The milk fa
content was_determined by Gerber methodd.

SNFand TA determined as per IS! methodb. Moisture
content in chharn was determined as per the TS method.
A double beam balance was used” for weighing milk
and chhana, The sensory characteristics between the
two types of chhana and vihey were compared. Sandesh
was prepared from both type of chhana and these
were judged on the basis of 9-point hedonic scale’.

On'the”hasis of 8rellm|nary trials, 4 per cent solution
of CL (and also CA for comparison)_ was used in the
present study. Yield of chhana from CL and CA treat-
ments_at average coagulation temperatures of 85
and 80°C are presented in (Table 1). The average tempe-
rature of 85 with CL was made UP of an initral tempe-
rature of 92°C for milk and final temperature of 78°C
for chhana whey: and that for80°C was 88 and 72°C
respectively. Similarly, for CA when the average coagu-
lation. temiperatures were maintained at 85 and 80°C,
the initial and final temperatures of milk and whey were
87, 83 and 83t 77°C respectively. The moisture content

CITRIC ACID COAGULATED CHHANA AT TWO COAGULATION

.h’”('ﬁﬁ“re of RS

Cozzﬂgclfxm Ulation Wep.

. Yot milk

ma?[a ® ta(f?enr)n 10) IN chhana
6]

Citric acid 180 5780 5015
b & 168 42 B3l
Cd. lactate &0 248 66.78 04.15
> & 236 .12 64,09

ave'\rlghee: reEFe%% [%)&pveea%e trials was repeated five times to obtain
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and per cent recovery’ of milk solids in chhana were also
estimated for CL and CA chharn at both the coagulation
temperatures. The sensory evaluation of chhana included
colour, body and texture, flavour, overall appearance
and suitability for sandesh making. The whey obtained
from both the types of chhana was givén to the

judges for organoléptic evaluation. The findings of these

observations™are_presented in table 1

Yield and moisture content of chhana: The CL
chhana gives much higher yield than the CA chhana in
both the cases. The results reveal that the moisture
retention of CL_ chhana is much hlgher than the CA
chhana irrespective of the coa?ula lon femperafures,
Thus, the moisture per cent of CL and CA chhana
are 65,12 66.78 and 5542, 57.80 at 85°C and 80°C
respectively. .

ecovery of milk solids in chhana:, The per cent
recovery of milk solids in CL chhana is more than CA
chhana"at hoth the average coagulation temperatures.
The higher yield of chhana (wet bams% and higher
recovery of milk_solids are probabIY the two miajor
reasons of using CL as chhana coagulant.
. Sensory evaluation; The colour™ of the CL chhana
is much whiter than CA chhana.  The body and texture
of CL chhana are comparatively soft, smooth and elastic
than CA chhana.  This may be due to the presence of
higher moisture content in" CL chhana,

he CL chhana is sweeter in taste than. CA chhana
and the overall appearance of CL chharn is also more
attractive than CA chhana. It was further noted that the
CL whey is sweeter than CA whey. Sandesh was E)repar-
ed from’” both types of chhana separately, and both were
accepted by thé judges, whose score ranged from 6to 8,
All the ahove characteristics should favour the use of
CL for chhana making.
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CROSSBRED CHICKENS FOR TANDOORI PREPARATION

PERFORMANCE OF CROSSBRED CHICKENS
FOR TANDOORI PREPARATION

. _ R. C KESHRI
Division of Livestock Products Technology, IVRI, Jzatregar,

" " S0y s TR A & £ SR A

Central Avian Research Institute, Izatnagar, Incia
Manuscript received 3 December 1982; revised 19January 1984

The performance of 5 6 and 7-week old crosshred
chickens of CornishXRock and Rock XCornish for tan-
doori preparation were examined, Crosses of CornishX
chickens from Rock were superior due to higher meat yield.
Six week old chickens were found to be the best for tan-
doori preparation.

Usefulness of crossbred chicknes for tandoori prepa-
ration has been rePortedl__The present paper reparts
the perfotmance of four diiferent crosses of “Cornish’
and_‘Rock’ namely, 1C-2 x IR-3, 1C-3 XIR-2, IR-2 X
IC-3 and 1R-3XIC-2 at five, six and seven

age. . o
Twenty four chickens were utilised in this experiment.
Duplicate samples were randomly taken from each of the
crosses which were reared on”floors uner identical
conditions of feeding and management, eviscerated and
processed in the form of ready-to-cook chicken. The
eviscerated Weqht of each carass without giblets and

without any chilling was recorded. After draining, each
Tavte L mean ang
Live weight (0)
Croses 5 Weeks 6 Weeks
IC-2 X IR-3 5800 645,05
110.0 1 50
IC3 X IR-2 o1.0* 650,05
175 + 00
IR-2 X IC-3 4700 565.0B¢
1 00 1 50
IR-3 X IC-2 4650+ 630.0s*
+ &0 +10.0

weeks of min
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carcags was rubbed with salt followed by cut lime and
kept for 15 min at ambient temperature (25-26°C). The
spice mixture consisted of (in per cent) coriander seed
1, cumin seed 1, red_chilli 0.5, turmeric 0.5, cardamom
0.2, cinnamon bark 0.2, clove 0,1, peeled garhc 1, peeled
?m?er 1 geele_d onion 5, curd 10, hydrdgenated vege-
able oil' 10, vinegar 2 and lime jyicé 2.~

Peeled and sliced onion, 8arl|_c and ginger were
blended together with powdered spices and Vinegar to a
fine paste. Finally curd was added and mixed thoroughly.
This mixture was applied all over the surface of thecdr-
cass and the latter-set aside for 4 hr. o

A locally made earthen tandoor was maintained at
175-190aC “using hard wood as fuel. The seasoned car-
casses were hung in the middle of the tandoor using iron
hooks. .~ Care“was faken to get uniform codking.
Approximately 15 min of cooking was, done.  The
carcasses were tested for doneness by twisting the drum-
sticks or wings. When the carcass was almast done, it
was taken out of the tandoor and hydrogenated vege-
table oil was applied all over the chicken"with a brush
and was returned to tandoor to cook for another 2-3

Ins.
Tﬁe cooked chickens were weighed individually to
determine the cooking loss and présented to a panél of
five judges for sensory evaluation (overall acceptab|l|ty3
on 4 seven point Hedonic scale. The data were analyse
statlst|calley2. o

The mean and standard error of live WEIﬁht and
evisceration percentage are %wen_ in Table L The effect
of the crosses on livé weight indicated that 1C-2XIR-3

STANDARD ERROR OF LIVE WEIGHT AND EVISCERATION PERCENTAGE

Evisceration percentage
T eeks 5 Weeks 6 Wweeks 7 Weeks
832,05 57.31% 60.075* 6125 e
t 75 0.20 +0.07 +0.64
8125C 06.27°* 56.15% 59.385*
125 0.00 +0.76 +0.00
5,05 54,25 o7.07s* 58,615+
t 50 +0.34 000 0.71
130.0C 53.76° 57145 58215
10,0 0,56 0.10 £0.17

Values with same lowercase letter column-wise and same uppercase letter rowwise are not significantly (P 1 0.05) different.
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Cooking loss
Crosses 5 Weeks 6 Weeks
IC-2 X IR-3 1500° 11.60%
+0.95 10.10
IC-3 X IR-2 138 D3
+0.37 0.14
R-2 X IC-3 1369° 1240*
+141 0.10
[R-3 X IC-2 1300¢ 1249
+0.84 +0.17
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ing loss and overall acceptance scores

Overall acoeptance scores*
7 weeks 5 Weeks 6 Weeks 7 weeks
980° 6.20* 640d 6.00°
+0.17 +0.37 040 £0.00
1.3 6.20d 6.40r 6.201f
0.76 +0.37 +0.24 £0.20
1073 0.60f 680° 6.00¢
0,60 +0.24 0.20 +0.31
1176* AN 6.60° 5.80/
0.10 +0.24 £0.24 £0.20

Means with same superscript in each row do not differ significantly (P 0.05)

*7=Like very much.  t=Dislike very much

and IC-3XIR-2 (‘Cornish’ XRockS) were sranrfrcantlg
P0.05) su error to R XIC

Rock’x ornrsz) With respect to evrsceratron %er
entage, the XIR-3 had  significantly E 70.05)
hrgher value than others, whrch Indicatéd that this
Partrcular cross, had superiority over others . for
eh}gcttrart possibly - because of better hybridizing
The, average cooking loss (expressed. as percenta%
of eviscerated weight) Showed no significant differen
between crosses at therr same ag (Table 2), however
the overaII acceptance scores Wer srgnrfrcanty (P10.05)
|grer at six weeks of age

hus, it- was concluded that although the four-.

crosses ysed in this experiment were fit rutrlrzatron
as_tandoori _chickens, the crosses produced Iy
‘Comish’x ‘Rock’ ~ (particularly IC2x IR-3)  were
superror in Performance due “to higher meat){
re ferab gi at six weeks of age ecause of their
optrma over accepa i
The authors t C. Mohapatra, P.CPB.

(AICRP) for the suggestrons in this investigation.
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SCREENING OF TOMATO (LYCOPERSICON
ESCULENTUM MILL) VARIETIES FOR
STORAGE AND BIOCHEMICAL
CHANGES
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Seven varieties of tomato (HS-102, HT-1, Punjab chhuhara,
S-12, HT-6, Pusa Ruby and HT-8) were screened for their
storage performance by open tray, polythene cover and wax
coating (at ventral end). Polythene cover and wax coating
although enhanced the shelf life of other vegetables, did not
prove useful in case of tomato. Under open tray conditions
‘HT-8’ variety showed longest shelf life (16-18 days) follow-
ed by ‘Punjab chhuhara’ and ‘S-12" (15-16 days). Amongst
biochemical parameters, total soluble solids and pH de-
creased whereas ascorbic acid increased during storage in
the case of all the varietis,  On the other hand,
reducing sugars were found to change in decreasing pattern.

The varieties of tomato can_be grouped as determi-
nate, indeterminate and mtermrnate Determrnate ty £ 3
have less storage life; the other are pear shaped an
withstand Tong Gistance transport. Several worker323
have reported"that there Is considerable variation in
biochemical constituents of tomato in the world germ-
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T 1. g mical constitutents during storagf of tomato (without coverings)

ity S R Before storage Alter storage
arie Lcing Asco&l; TS Reducing Asco@;ic

% H % g

WM i W ity
HS-102 59 310 500 2097 420 259 42 554
HT-! 52 500 480 1458 430 463 45 67
Punjab chhuhara 30 300 500 23 240 208 46 1426
S 53 516 440 1750 474 241 40 R4
HT-6 45 4.25 515 823 350 300 47 B12
Pusa ruty 50 300 440 125% 400 138 40 313
HT-8 40 2% 430 KR 300 281 38 320

Relative humicity: 3590% Temperature: Max. 2L to 36°C; Min 155 to 21°C.

plasm45. Scanty information is available regarding the
varietal performance of tomato for storage_purpose.
The ﬁresent study was made under hilly conditions, dur-
Ing the months July-August 1982 in DRDO Agn_cuit_ural
Research Unit, Almora.” In our earlier communications,
we have reported the successful use of polythene cover
(perforated and unperforated) and wax coating for the
enhancement of shelf life of various vegetables. PO|¥-
thene cover specially suited to leafy vegetables, cauli-
flower, cabbage and’ knol-khol, whereas wax coatmgl
suited well for brinjal and capsicum. In the presen
studies, all these conditions were tried, but without any
significant gain. _
Seven varleties of tomato (‘HS-102", ‘HT-1", Punjab
chhuhara’, ‘S-12°, ‘HT-6", ‘Pusa Ruby’ ‘HT-8) were
rown in_experimental fields of ARU Hawalbagh
?Almora) in randomized block des gn. Fruits of dif-
erent sfages of maturity (mature green, turning pink
and pink) were picked up. - Composite sample for each

Without cover

Vari Da Deterjoration

ety S o
HS-102 8-10 5-6
HI-1 0-RB 5-5
Pu]r}ab chhuhara 15-16 4-5
; WL
Pusa - -
I-rr-8m/ 16- 18 4-5
HT-6 C10- 12 6-6

Itivars under different treatmen

variety was prepared by taking 9-10 fruits of each kind
in equal ratio. Relative humidity and temperature were
recorded throughout the experiment. Ascorbic acid and
reducing sugar were estimated b¥ known methods?.
Total soluble solids content was determined by hand re-
fractometer, pH of the fruit juice was determiried.
Values for ascorbic acid, reducing sugar, TSS and pH,
deteimined at the time of storage and after stora%e are
given in Table 1 From the results, it is seen that TSS
and pH decreased during storage. Sharp increase in
ascorbic acid content was observed during storage, which
may be due to the formation of ascorbic acid from
glucose durmgi storage. Further, decrease in reducing
sugar (Table 1) also sulpports this view. Kaur et al;8
had also reported a similar )
acid and acidity during storage. Performance of differ-
ent varieties for storage under open, polythene and wax
application on the ventral-end of the fruit are presented
in Table 2 on the basis of their deterioration during

pattern of change in ascorbic

Ventral end wex tipping

Da Deterioration Da Deterioration
B . "
8- o 6-7 7-8 5-7
0-1u 5-6 6- 8 6-6
5-1 5-6 6-1 4-6
-4 8-8 7-18 7-8
-4 6-7 13-4 5-7
U-5 4-6 n-2 5-6
10-12.. . 6-7 9-10 7-7
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stora%e. Deteriorated fruit becomes logse and infect-
ed with certain microbes. Generall)r], the fruit is declared
as deteriorated when it is not fit for’human,_consumption.
It was gbserved that varieties widely differ in- their
storage life. “HT-8"variety have longer sto,ra%g life 0(16—18
days) followed by ‘S-12"and ‘Pusa Ruby’ (1516 days)

he authors thank Shri M. C. Joshi, Director, ARU,
Almora and Shri T. Pant for the encouragement during
the investigations.
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STUDIES ON THE PREPARATION OF AROMA
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Volatile components in the sulphited cashew apple juice were
recovered in the Holstein and Kappert aroma recovery unit
of 400 I/hr capacity and the juice was concentrated to
68° Brix in a forced circulation evaporator. The volatiles
were separated by gas chromatography.  Dowex 1x8
(OH’) was found to remove almost all sulphur dioxide
from the aroma distillate. ~ The gas chromatogram of
aqueous aroma distillate after passing through Dowex
1x8 (OH’) shows recovery of almost all the components.

The production of cashew apple inIndia is estimated
at 8.4 lakh tonnes. The cashew apple is not fully utilised
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much because of its astringency, perishable nature and
transportation problems. However, 10to 15 per cent is
utilised for the preparation of an alcoholic beverage
called “Fenny” In Goa.. . o
. Concentration of fruit juices reduces the bulk which is
important for, storagg, packang and transportation.
However, during conventional” concentration processes
most of the aroma js logt. Therefore, it is necessary to
remove the aroma fraction from the fruit che g,nor to
concentration, There are several reports on the different
processes used for aroma recovery and juice concent-
ration£9. The aroma concentrate and the juice concen-
trate can be reconstituted whenever required.  The
cashew apple aroma concentrate and the stripped juice
concentrate can be stored seParater., The aromacon-
centrate can be added back to the juice concentrate to
ot full flavoured cashew apﬁl_e beverage.

The studies reported in this_paper “were aimed at
recovering aroma concentrate from sulphited cashew
Ia_PpIe Juice under the optimum operating conditions in

olstéin_and Kappert ‘aroma recovery “unit, concent:
ration of _strugj)e Juice and the subsecuent removal of
sulphur dioxide from the aroma concentrate,

resh cashew apples were procured from Plantation
Corporation of Kerala, Kasargod, India and were
washed thoroughly with water and the |UIC,6 extracted
in a screw ty‘pe Juice extractor. |t was sulphited at 1000
ppm level of sulphur dioxide (L g/kg) in the form of
potassium metabisulphite and Stored”at room tempe-
rature. For aroma lecovery, the juice was treated with
0,05 per cent gelatin to rernove tannins, filtered and fed
directly into the feedlng tank of aroma. recovery unit.

The aroma concentrate was recovered in the Holstein
and Kappert aroma recovery unit, using the principle
of_evaporation and fractional distillation. =

The ‘aroma concentrate was extracted with chilled
methylene chloride,  The methylene chloride extract
was dried over anhydrous soditm sulphate and was
injected into the gas liquid chromatograph.

[he volatiles were separated on a Varlan Aerog%ra h
seris 1400 gas chrom tolgraph, equf?ed with Tlame
lonization dietector, employing a 9 ftx 18 in, I.D.
stainless steel column packed with 15 per cent carbowax
20 M on 80-100 mesh acid washed chromosorb—W.
Sulphur dioxide present in the aroma concentrate was
removed 'bY assing the aroma concentrate through a
column filled with™ Dowex 1x8 (OH-) resin. “The
column was then washed twice with 4 bed volumes of
water. . Sulphur dioxide was estimated by, the method
of Monier and Williams10. Brix was deterrined by hand
refractometer and tannins and acidity by standard

C methodsl0 T

The analysis of cashew apﬁle juice is given in Table 1

Sulphur dioxide content intne agueous aroma distillate
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Table 1. chemical analysis of cashew apple juice

Soluble solids (°Brix 11.0-12.5
Acidity (% anhydrous citric acid) 0.15-0.35
Tannins (%) 0.35-0.55

Table 2. S02 in different fractions of cashew apple juice
AND IN AROMA CONCENTRATE BEFCRE AND

P
THROUGH DOWEX 1X8 (OH) COLUWN

Sample 502

(ppm)

Unclarified juice 792.0

Clarified juice 760.0

Aqueous aroma distillate 952.0
Auneous aroma drstrllate passed through _
owex 1x8 ( Nil

alfter assrn% through Dowex 1x8 (OH-~) column shows
its complete removal as compared t0 the sulphur
dioxide contents initially (Table 2).

The gas hqurd chrom to ram of aqueous aroma con-
centrate nPassrr(rlg troug Dowex 1x8 (OH-

? )and compared with th a Lieous aroma concen-
rate contarnrnq sulphur dioxidle g ?]shows ecove
of almost_ all the peaks. he peak height howeve
decreases in some cases. The decrease n peak height
may be due to a sor%tron of those flavour components
on the Dowex 1x8 (OH ) column. However, both the
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Fig. 1. Gas liquid chromatogram of cashew apple aroma

containing SO;
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Fig. 2. Gas liquid chromatogram of cashew apple aroma after
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samples possessed the typical strong cashew apple
flavour as evaluated by Sensory evaluation methad  of
S beverage prepare from fresh cashew apple | {urce
RTS, héverage rr]rre ared from aroma concentrate
after passing throug owex 1x8 (OH") column.
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CHEMICAL AND NUTRITIONAL CHANGES IN
BLACK GRAM (PHASEOLUS MUNGO) DURING
STORAGE CAUSED BY THE ATTACK OF PULSE
BEETLE CALLOSOBRUCHUS MACULATUS (FABR)

SUBHASH GUPTA, J.L. SRIVASTAVA AND S.K. SINGHAL*
Indian Grain Storage Institute, Hapur-245 101, India
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The qualitative and quantitative losses in black gram caused
by Callosobruchus maculatus Fabr. during storage were eva-
luated. It was observed that the moisture content,
insect population, weevilled grain, weight loss, protein, fat,
calcium, phosphorus, free fat acidity, total ash, acid inso-
|uble ash, reducing sugar, crude fibre, alcoholic acidity and
uric acid increased during 6 months of storage period while
viability, 1000 kernel weight, non-reducing sugar and starch
decresaed as the percentage of weevilisation increased.

Pulses are one of the important sources of protein in
Indian diet and the crop being seasonal needs storage
for dlifferent periods. Whole pulses are severly damagéd

bruchids in stora%e. Besidles aﬁectmglt e market

value and its acceptability, Infestation 1s also likely to

JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL. 21, JULY/aUGUST 1984

affect the nutritive value and hygienic condition of the
progessed materials, o

Five hundred grams of freshly harvested and sterilised
black gram (Phaseolus mungo) Varigty Type-9" (12 I:per
cent maisture content) was taken i gllass fars. Ve
pairs of Callosobruchus maculatus adults, L to 3 days
old, were released in each jar except the control. These
jars were kept in incubator at 27+2(C temperature and
69-70 P_er cent relative humidity. All treatments were
in triplicates. Monthly observations were recorded on
moisture content, viability, 1000 kernel weight, insect
populatign, weevilled grain and weight loss as well as
on chemical parameters like Protem, crude fat, free fat
acidity, total ash, acid insoluble ash, calcium, pos-
P_horus reduc_mg and non-reducmg sugars, starch, crude
ibre, alcoholic dcidlity and uric acid whiich were analysed
by standard methodst13 .

Results_given in Table 1 indicate that the per cent
weevilisation and weight loss increased from the initial
0to 92.0 and 46.3 percent respectively, during 6 month
storage period, with the increase In popUlation of
Callosobruchus maculatus, while viability —decreased
from 94.0 to zero per cent in infested kernels. Similar
conclusions were drawn l%yP_m%aIe etalM. Venkat Rao
et aP5, Shehnaz and Thedphiluszt Protein, crude fat,

TaBLE 1 QUALITATIVE AND QUANTITATIVE LOSSES IN BLACK GRAM (VAR. T-9) BY CALLOSOBRUCHUS
MACULATUS DURING STORAGE

Storage Eeriod Moisture Viability 1000 kernel ~ Adults in Wt loss ~ Weevilled  Protein Crude fat

(monlhs) (%) (%) wt (g) 500 g (%) grain (%) (%) <%%)

120 94 52.0 nil nil nil 225 2.62

1 121 91 518 8 041 10 2.1 2,63

(12.1) (94) (52.0) (nil) (nil) (nil) (22.5) (2.62)

2 124 82 50.2 490 45 8.6 2.3 2.75

(12.2) (94) (52.0) (nil) (nil) (nil) (22.5) (2.62)

3 132 26 23 U3 236 436 28.6 3.2

(12.4) (94) (52.2) (nil) (nil) (nil) (22.48) (2.61)

4 150 12 348 3825 392 78.0 33.2 3.78

(12.6) (93.6) (52.3) (nil) (nil) (nil) (22.46) (2.61)

5 152 6 33.2 4632 429 85.2 34.0 3.89

(12.8) (93.3) (52.4) (nil) (nil) (nil) (22.46) (2.60)

6 154 nil 313 5425 46.3 92.0 349 3.90

(13.0) (93.0) (52.5) (nil) (nil) (nil) (22.45) (2.60)

SE. 0.021 0.6820 0.1292 23.34 0.05 0.30 0.0323 0.0258

CD.at 5% 01353 15194 0.2878 52.00 0.10 0.66 0.0703 0.0562
(SE) (0.0408) — (0.10) — — — — —
C.D. at 5%  (0.0890) — (0.2179) — — — — _

Figures in parentheses are for uninfested control grain

'Department of Chemistry, S.S.V. Degree College, Hapur-245

101, Uttar Pradesh.
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Table 2. chemical changes in black gram (var. t-9) infested by callosobruchus maculatus during storage

Spté)rri%%e (mFFKAé " T%Lal Acirlj : C/a1|00) : P/hl%sd) Sugars Szg/r%h ?_rbude Alcpdh_ctjlic (Uri/cl&c]i%
a insol. ~ (mg/100g) (mg/1009) Reducina™  Non- b ibre acidity  (mg/100g
(morih) %00«; o) a o) redicin ) )
grain (%) (%)
0 248 335 0.252 1705 3490 060 138 516 462 012 Nil
1 248 3.36 0.258 1715 3496 061 136 512 469 013 3
(248) (335  (0252)  (1705)  (349.0) (0.61) (138  (516) (462) (012 (nil)
2 251 351 0.288 1800 3567 0.6 1.29 50.2 52 015 2210
(248) (335  (0.252)  (1705)  (349.0) (0.61)  (1.38)  (5L58)  (462)  (0.13) (nil)
3 60.2 4.22 0433 2090 3904 093 0.92 44.54 784 0.20 1280
(320) (335  (0.252)  (1705)  (349.0) (0.68)  (138)  (5156)  (4.62)  (0.14) (nil)
4 1124 4.92 0539 2590 4233 1.20 0.65 38.0 104 036 217
(35.2) (335  (0.52;  (1705)  (349.0) (0.63)  (L39)  (5L56) (462)  (0.15) (nil)
5 128.6 507 0589 2672 4302 1.24 0.58 378 109 038 2391
(408) (335  (0.252)  (1705)  (349.0) (065  (L36)  (5152)  (4.62)  (0.16) (nil)
6 128.8 5.20 0.645 2745 4366 1.30 0.52 36.6 114 040 2800
(424) (335  (0.252)  (1705)  (349.0) (065  (1-36)  (5152)  (4.62)  (0.16) (nil)
SE. 0115 00416 00033 00408 0075 00033 00032 01794 032 0.0042 8.20
CD.at5% 0230 00906 00072 00889 01634 00072 00071 03909  0.69 0.0091 18.20

Figures in parentheses are for uninfested control grain

calciym, and phosphorus increased Table_zg in_ in-
fested kernels after six months storage perigd, which
could he attributed to the endosperm portion being
eaten away by Callosobruchus maculatus. ~ The brai
portion which is rich in protein, fat, calcium and
Rhosplhorus remains intact even in rhe insect damaged
ernels.

Similar  studies done by Shehnaz and Theophilus
on Bengal gram and field” bean also showed an increase
in all the abiove parameters regularly, in damaged pulses
during storage. _ _ _

The content of reducing sugar increased while non-
reducing sugar and starch decreased as storage period
prolon?ed. his may be due to the increase in"maisture
content resultingin biochemical changes. The starch con-
tent reduced asa result of consumption of endosperm
(rich in_ starch) by Callosobruchus maculatus. Uric
acid which was nil”in fresh balck gram, increased upto
2800 mg/100 g of grain in infested o ack gram after six
months"of storage. At this sta?e, the wesvilisation was
100 per cent and population of Callosobruchus macula-

t DA, .

us\/\évr%iat Rao et a/17, Shehnaz and Theophilus® and
Swaminathan etal19, while cond_uctln% similar type of
studies also_concluded that the uric acid content inCreas-

ed rapidly in stored pulses with the increase of pulse

beetle infestation during prolonged storage.  The uric 19

acid produces the unhygienic condition In stored food-

rains and also causes phy5|olo%|cal disorders like rheu-
atic pain, etc. .in human body system when insect
contaminated grains are consumed. = _
. The free fat acidity and alcoholic acidity increased in
Infested and uninfested black %ram durm%s orage, hut the
Increase was rapid ininfested IackPram han in uninfest-
ed (control) black gram. This may lead to bitter taste and
off flavour'in cooked pulses.
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AND WATER bioassay stuclies with houseflies. For toxicity Studies,

3-4-dlay old female houseflies were used. Topical appli-
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Toxicity of residues of synthetic pyrethroids (perraethrin, toxicity studies were subjected o pro hit anaIyS|s7
cypermethrin, decamethrin and fenvalerate) both in agqueous From the regression equation obtained, mortality curves
solution and as deposits on solid surfaces like soil and were drawn £ZFHg 1). Persistent toxicity (PT) at the end
silica gel to houseflies was studied after exposure to sunlight ~ was calculated from the toxicity results as suggested b

for 8 hr daily. The residues were extracted after 2 and 4 Pradhan8 and modified by Senapati and Safpathy9.
days intervals and their toxicity to houseflies was determined The results of toxicity Studlies presented in Table 1
through topical application. The persistent toxicity values indicate that the order of per3|stence of pyrethroids, as
indicated a fall in toxicity of all the four pyrethroids with  Juclged by the PT values, was permethrin “>fenvalerate
time: fall in toxicity was maximum with decamethrin and > Cypermethrin > decamethrin. ~ Decamethrin was
least with permethrin. In general, the persistence of pyre-  fourid {0 be least persistent, both in aqueous solution and
throids was least in water and highest in soil. on solid surfaces like soil and silica, gel, indicating that
It undergoes photolysis more readily than the other
The natural Xrethnns and many hlghl |nsect|C|daI three pyrethroids and that the resulting mixtures of deca-
synthetic Ch s hemates are not ‘suitablé for eontro methrin photoproduicts from aqueous Solutions and from
Of AU pests_because of msufhdent sta I|It){ solid phase reactions wiere relatively less.toxic to house-

in lignt and airl  Considerable efforts made in recent — flies after 4 days of exposure to sun Tight

years, to improve the phOtOStablll of p rethr0| S by The order of per3|stence of gxrethrdd re3|dues Was
modifyin thelrstructure have resu ed | |n eproduchon 3|m|Iar both on solid surfaces and in_agueous solution
of & number of photosta epf__yret hroids mand/ but the degree of persistence varied. The ersistence of
are availanle commercially. ‘Reports on the egradatlon all the pyrethroids was maximum in soil and minimum



TOXICITY CHANGES IN PYRETHROID RESIDUES
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Fig. 1. Toxicity of synthetic g rethroids to houseflies
1) Decamethrin 2) Cypermethrin 3] Permethrin. 4) Fenvalerate

inwater. The maximum possible value for PT at the end
of 4 days, had there been no fall in toxicity, would have
been 400. However, the PT values in Teble 1 indicate
that there was a fall in toxicity of all the pyrethroids
with time, The values for per cent fall in toxicity (PT
values) of permethrin, Cypermethrin, decamethrin and

Table 1. toxicity of pyrethroid residues from soil, silica
(%IEL AND WATER TO HOUSEFLIES

Source of _ Av. | 0%
residues  Pyrethroid — mortality P PT fall in
2 days 4 days toxicity

Soil Permethrin -~ 90 84 4 870 348 130
Cypermethrin 79 74 4 765 306 235
Decamethrin - 50 10 4 300 120 700
Fenvalerate 88 80 4 840 33 160

Silica  Permethrin 74 60 4 670 268 330
gel Cypermethrin 58 40 4 490 1% 510
Decamcthiin 42 6 4 240 9 76.0
Fenvalerate 68 M4 4 610 244 390

Water  Permethrin 66 50 4 580 232 420
Cypermethrin 41 224 315 126 685
Decamethrin 40 4 4 220 8 780
Fenvalerate 47 34 4 404 162 595

P—Period in days for which toxicity persisted
T—Average residual toxicity
PT—Persistent Toxicity
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fenvalerate in soil were 130, 235, 70.0 and 160, res-
Fec_tn_/ely_, whereas the corresponding values for fall in
oxicity in water were 42,0, 68.5, 78,0 and 595 respecti-
vely. “The values for fall in toxicity of residues from
silical gel were Intermediate between those of soil and
vater. ~ Since silica qel can absorb more quantum of
ight energy than soil, the degradation of pyrethroids
5" mare in_silica Ige_l than In- soil_and hence the
ci]uanuues_of pyrethroid residues in silica gel were less

an in soil, ascan e seen from Table 1 Secondly, the
owest _%ersmtence of pgrethr_md resices in water’ may
e attributed ta the hydrolysis of esters yrethrmd?b
water In aqdition to” the photochemical "reaction bif
sun light, These results are in agreement with the generd
observation that many pyrethroids unde_r(t;_o rapid photo-
lysis, when exposed tg sun light or irradigtion in aquequs
medium or as thin films on glass or as deposits, on silica
oel, resultlnﬂ in the lowering of residual toxicity. The
Observed fall in toxicity of pyrethroid residues in the
present case may be due to any gne of the photolytic
reactions of pyréthroids such as” (/) isomerization of the
cyclopropang rmq_ and the alk_en){l substituents, (z
oxidation of functional groups in the acid and alcoho
moleties, (22 reductive® dehalogenation of dihalovinyl
substitutes, photoelimination of carbon dioxide,
(v)d_estiar bond cleavage, and (vz) dimerization of free
radiicals.
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R & D at the CFTRI—The First Three Decades— 1951—
1980: Edited by M. R. Raghavendra Rao, K. R.
Bhattacharya and J. V. Shankar; Central Food
Technological Research Institute, Mysore-570 013,
India; 1982; Pp. 360; Price: Rs. 100.

Tnis book is an interesting compilation of the glorious
history in relation to R & D of the above Institute
during 1951-1980, the first three decades of its existence.
The CFTRI which had a modest beginning in 1949 with
a handful of scientists has now emerged as a premier
institute offood technology in the country, dealing with
research, development, training and transfer of techno-
logy relating to all kinds of food and having six Experi-
ment Stations located in north, south and west of the
country.

In this book the research activities of the Institute have
been described commodity-wise rather than discipline-
wise for the convenience of readers. The book has been
divided into the following chapters:—

L Introductory: growth of CFTRI.

2. Commodity research—food grains, oilseeds and
unconventional sources of protein and fats,
animal foods, fruits and vegetables, plantation
products and food flavours.

3. Multi-commodity research—control of pests of
stored foods and food grains, food packaging,
food engineering, sensory evaluation, micro-
biological researches, biochemical and nutritional
researches.

4, Formulated foods and beverages.

5. Other essential activities—technology transfer,
National Information Centre for Food Science and
Technology (NICFOS), animal house, special
instrument facility, analytical quality control
laboratory, training programme, public relations
and publications.

Appendices:

Technologies transferred to industry, technologies

ready for commercialisation, consultancy for food

industry, pro&_ect/feasibility reports and techno-
economic studies.

Important work and findings in the areas stated above
commodity-wise have been precisely described in each
chapter. At the end of each chapter all the relevant
publications of the Institute have been compiled. More-
ever relevant photos of the laboratories, instruments
and equipment being used or developed by the Institute

have been attached with each chapter. The last chapter
and the appendices will be a good guide book for
entrepreneurs who could know about the kind of guid-
ance and assistance CFTRI might offer and the facilities
and infra-structure available with the Institute related
to food processing.

The book is not just the history of development of
CFTRI, but it can be considered as an important hand-
book or reference book for research workers, industria-
lists and professional technologists, as it has stated the
major developments in the country in connection with
processing, preservation, storage, packaging and trans-
port of almost all kinds of foods.

But some of the outstanding achievements of CFTRI
which has led to the shaping offood industry in the coun-
try on scientific foundation or introduction of new'er
concepts in food processing or utilisation of raw mate-
rials which were poorly utilised so far, have not been
properly highlighted. Moreover, the training programme
which is the backbone of advanced research activities
has not drawn adequate attention in the book.  The
syllabi alongwith programme of studies for the M.Sc.
course as well as other important training courses, if
included in the appendix, could have been an useful
addition.

The book, however, will be an excellent reference book
for all persons interested in food handling and
processing.

Sunit Mukherjee
Jadavpur University, Calcutta

Post-harvest Physiology and Crog Preservation:  Edited
by Morris Liberman, NATO Advanced Study
Institute Series A: Life Science, Vol. 46, Plenum
gress, New York & London, 1981; pp. 572; Price:

81.00.

This good, thought provoking book is the proceedings
of a NATO Advanced Study Institute on post-harvest
physiology and crop preservation, held between 28th
April and 8th May 1981 in Sounion, Greece. This
volume comprises topics on all the scientific disciplines
relevant to crop preservation, contributed by leading
international biochemists, plant physiologists, horti-
culturists, agronomists, physicists, engineers and agri-
cultural economists. Dr. Morris Liberman, late Director
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of NATO Advanced Study Institute, who edited this
book, a compilation of the latest information on post-
harvest physiology and crop preservation, had done an
immense service to all those interested in this subject.

This book consisting of research papers presented
by various experts, is divided into 5 sections: (1) Bio-
chemistry and physiology of senescence with 6 papers;
(I1) Characteristics of senescence in special crops with
three papers; (I11) Post-harvest pathological aspects-5
papers; (rV) Manipulation of the pre and post-harvest
environment; and (V) on post-harvest losses in the
developing world, economic aspects with 3 papers.

This book is of topical interest, since the reduction
in the post-harvest losses depends on proper use of
current technology evolved from the developments of a
broad spectrum of scientific disciplines. Application
of this technology, based on sound scientific methods,
to the post-harvest crop preservation enables us to enjoy
year-round access to a wide range o: perishable fruits
?nd vegetables, besides curtailing the post-harvest
0S5€S.

The various chapters in this book emphasise the basic
concepts of biocehmistry and physiology of crop
senescence and include broad coverage of such topics as
genetic, hormonal and respiratoiy controls and memb-
rane alterations. In this work, extensive coverage is
given to practical considerations of the post-harvest
atmosphere, post-harvest disease control and quality
maintenance. Further, it also deals with the theoretical
aspects of new technology of hypobaric stora?e and
instrumental techniques for assessing the quality of
post-harvest crops.

The special problems of post-harvest crop preservation
faced in the developing countries wherein the conditions
are quite different from those of Western world are well
tackled and will be certainly useful to them. In addition,
this book provides useful information on theoretical and
practical knowledge of current and emer%ing technology
which will pave way in advancing post-harvest techno-
logy and crop preservation world wide.

This book will be of interest to all concerned, especially
to those workin% in the fields of food science, hortl-
culture, plant physiology and plant biochemistry.

P. Narasimham

C.FTR.L, Mysore

Sanitation, Safety and Environmental Standards : Voi,
2, by Lewis J. Minor, AVI Publishing Co., Inc,,
Westport Connecticut, USA; 1983; pp 245; §$ 20.75

The book is very rightly dedicated to hotel, restaurant
and institutional management students, managers, chefs,
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dieticians, engineers, manufacturers, distributors, plan-
ners, and operators. Tnese are the people who strive
hard to achieve high quality food service standards by
developing and marketing very modern lines that give
relevance to the complex food service industry. This
book, second in the series, provides helpful guidelines
for food service managers so as to enable them to
maintain high quality standards in food production.
The book is divided into nine chapters together
with subject index. Each chapter extensively covers the
subject area supported by relevant references. The
first chapter is entirely devoted to standards relating
to food service industry which is broadly covered under
different subtitles. The second chapter dealing with
sanitation standards covers aspects like microbial food
hazards and is in essence an introductory chapter on
food microbiolo%y with reference to spoilage and orga-
nisms of public health significance. Very useful chapter
indeed giving information on all aspects of food micro-
biology. Preventive aspects of other food hazards forms
the subject material of third chapter wherein food
contaminations from chemicals, antibiotics, hormones;
metal contamination and fish and seafood poisoning
are dealt with. Chapter four covers the important area
of safe food handling along with microbiological
standards for foods and microbiological guidelines and
standards for foods established by Individual agencies.
Information on food definitions, grades and labelling
(Chapter 5) gives useful hints for quality food purchasing.
The chapter on warewashing and environmental stan-
dards provides (ChaFter 6) systems information which
is useful in kitchen planning and operation. Occupatio-
nal health and safety standards (Chapter 7) is especially
useful in management training of employees. Kitchen
safety and maintenance (Chapter 8) and food wastes
control standards (Chapter 9) give valuable suggestion
pertaining to control of food service operations by
Improving environmental safety and control of menu
portions.

Different agencies have different food policies. It
is for the individual in cooperation with food
service industry to make his own decisions, which effect
the environment and the availability of safe and
aboundant supply of good wholesome food priced
economically. The volume is very informative, comp-
rehensive and up to date and 1s a useful reference
book for all those who are engaged in the production of
high quality standard foods in food service industry.
This volume would be a welcome addition to all
libraries.

C. T. Dwarakanath
C.FTR.I, Mysore
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Automatic Control of Food Manufacturing Processes:
by lan Me Farlane, Applied Science Publishers Ltd.,
Ripple road, Barking, Essex, England: 1983; pp. 319;
Price: £ 34.00

The automation in food industry ensures rigid quality
control of the Brocessing techniques. The automation
can be justified %one or more of the following benefits:
labour saving, Dbetter functional performance, lower
running cost and lower energy requirements. In the
earlier days, automation was mainly based on pneumatic
control technology, but recently the developments of
electronics have created a massive expansion in the ap-
plication of automation in food processing. At this
juncture, a well documented book like “Automatic
Control of Food Manufacturing Process” is an urgent
need.

The book is divided into eight chapters. The first
two chapters cover the introduction to industrial process
control and raw materials handling, respectively. The
chapters three and four deal with recipe dispensing
and preprocessing, covering a wide spectrum of processes
like refining of oils and fats, chilling and fieezing, freeze
drying, freeze concentration, evaporation, spray-drying,
Alteration and osmosis.

The chapters five and six deal with cooking processes
and biochemical processes covering as vast a topic as
thermal processing, microwave cooking, extrusion cook-
ing, fermenters, bacterial cultures and enzyme techno-
logy. Last two chapters deal with finishing and packag-
ing and integrated plant control. Modelling of dynamic
systems, closed loop control, dead-time controller and
multivariable control are very well covered in four ap-
pendices.

During the last decade, considerable progress has
been made in sensors as well as in control equipments.
Design of these control systems have been greatly
influenced by the ﬁrogress made in electronics engl-
nee_rin_?_practices, which has brought a high standard of
reliability to process control systems.

The book is very informative, comprehensive, upto
date and fully supported by the illustrations and mathe-
matical concepts. The literature cited at the end of the
book is very useful to the readers. The book is very well
organised and all the latest concepts of automatic control
in food processing are well presented. The book will be
very much useful to the researchers, industrial engineers,
food scientists and technologists as A ready reference for
their day-to-day work and will be welcome addition to
libraries.

M. M. Krishnaiah
C.FTR.L, Mysore

JOURNAL OF FOOD SCIENCE AND TECHNOLOGY VvOL. 21, JuLY/AuGUST 1984

Advances in Biochemical Engineering!Biotechnology: Vol.
27. Pentoses and Lignin,” Ed. A Fiechter, Springer-
Verlag, Berlin; 1983, pp. 186, Price: $ 34.20

This volume contains seven chapters: Utilization of
xylose bg bacteria, yeasts and fungi; D-xylose meta-
bolism by mutant Strains of Candida sp; Ethanol
production from D-xyolose and several other carbo-
hydrates by Pachysolen tanneﬁhllus and other yeasts;
Biolo%/ and physiolog)ﬁ_of the D-xylose fermenting
yeast Pachysolan”tennaphilus; Bioconversion of pentoses
to 2-3 bufanediol by Klebsiella pneumoniag’, Bacterial
conversion of pentose sugars to acetone and butanol
and Lignin-biosynthesis, application and biodegra-
dation.

Agricultural and forest phytoresidues contain three
principal organic constituents, namely, cellulose (30-45
per cent) hemicellulose (20-40 per cent) and lignin
(20-30 per cent). Since 2 decades, a lot ol effort has gone
into developing methods of breaking down cellulose
into chemical and fermentation feed-stock. Comparati-
vely hemicelluloses and lignin have received less attention.
During the last few years research on pentoses and lignin
is being carried out the world over in order to convert
these material into useful products. This book, devoted
to pentoses and lignin, has come out at an appropriate
time.

First six chapters are devoted to topics related to
breakdown and bioconversion of pentoses in general
and xylose in particular. Jefferies who belongs to Wis-
cosih group of Forest Products Laboratory, USDA,
discusses in the first chapter dis;ribution of pentoses in
plant material and recovery of hemicellulosic sugars.
Metabolism of D-xylose in bacteria, yeasts and fungi,
regulation of metabolism, aerobic and anaerobic utili-
zation are also reported. Depolymerization of xylan
by bacteria, yeasts and fungi and simultaneous saccharifi-
cation and fermentation by bacterial and fungal systems
are also mentioned.

The second chapter exclusivelg_ deals with D-xylose
metabolism of a mutant of Candida sp. Ethanol as a
product resulting from D-xylose metabolism by yeasts
was recognised only recently. Recent reports reveal
that a wide range of yeasts including those belonging to
the genera Saccharomyces ar.d Schizosaccharomyces
are capable of producing ethanol from D-xylose. Exten-
sive studies have been carried out on this subject .on
strains of Candida tropicalis, Pachysolen tannephilus
and a mutant of Candida sp. A review on the enzymes
involved in pentose metabolism by yeasts and D-xylose
metabolism in Candidasp and its mutants are presented in
the chapter.
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Recent progress achieved by the Canadian group of
workers in obtaining yeast strains, capable of converting
D-xylose to ethanol efficiently, through selection and
genetic engineering form the subject matter of the third
chapter. Fifteen ?/easts from seven genera were tested for
converting D-xylose to ethanol during aerobic growth.
Performance of some yeast strains with other carbohy-
drates are also discussed.

Kurtzman reviews the Biological and Pnysiological
aspects of D-xylose fermentation by Pachysolen tanno-
philus in chapter four.  The topics dealt with are:
Survey of Yeast species for D-xylose fermentation;
Source of Pachysolen tannophilus strains; their vegetative
and sexual reproduction; fermentation and assimilation
of carbon compounds, extracellular polysaccharide, ta-
xonomy and phylogeny and conditions for fermentation.

Stressing the importance of utilizing hemicellulose
fraction of the plant biomass as fermentation feed stock,
Jansen and Tsao elaborate on the process details for the
bioconversion of pentoses to 2,3-butanediol by Kleb-
siella pneumoniae. Biochemical pathways leading to 2,3-
butanediol production from pentoses are presented in
detail. Other physical and nutritional parameters for
optimum vyield of the product are also presented.

Sixth chapter is devoted to acetone-butanol fermen-
tation of pentose sugars. Clostridium is the only genera
important as far as acetone-butanol fermentation is
concerned.
duction of the solvents and the current trend in the deve-
lopment of the process have recived attention by the

Biochemistry of pentose utilization, pro-

two authors. A schematic flow-chart for the process is
given at the end of the chapter.

The last chapter is devoted to lignin: its biosynthesis,
application and biodegradation. The authors discuss
the formation of phenyl propane amino acids which
are utilized for the synthesis of protein, lignin and
flavonoids. Steps involved in the case of lignin biosyn-
thesis, wherein cinnamoyl-CoA esters of substituted
cinnamic acids which are then reduced to cinnamyl
alcohols or monalignols, i.e. p-coumaryl, coniferyl and
synopyl alcohols, are presented. The review also deals
with the distribution and function of lignin in plants,
processing of plant material for lignin recovery,
chemistry of lignin, biodegradation and transformation
of lignin.  Methods available for the study of lignin
structure and de%radation are also mentioned. Organism
both fungi and bacteria responsible for degradation of
lignin, either complete decomposition to CO2 and H20
or to various modifications or bioalterations such as
déméthylation and partial oxidation are listed and their
activity explained.  Enzymology and mechanism of
lignin - degradation and significance of its potential,
and outlook for the utilization of this valuable raw
material are also presented.

The book thus brings out the status of research
directed towards the utilization of lignin and pentosans
in general and that of D-xylose in particular.

K. R. Sreekantiah
C.F.T.R.I, Mysore



ASSOCIATION NEWS

Madras Chapter F\’/remdpent ot Mr. K. R. (l:\lﬁrasimhan.
The Annual General Body Meeting was held on 7th ICE-FIEsioent. — Dr. D. K. Chattaraj,
April 1984. 1t was decided that those who are holding \]Hog Secrefary:  Dr. 8. C. Chakravorthy,

office for 1983-84 will continue as office bearers  for L Secretary:”  Mr. Amit Ghosh,

President: "Dr. K. S. Holla, _
Vice-President: ~ Dr. A. Srinivasan, Ludhiana Chapter
Hon, Secretary. ~ Mr. K. L. Sarode The Annual General Body Meeting was held on 8th
Jt. Secretary. Mr. N. Ibrahim, August. 184 and the following office bearers were elected:
Treasurer: Mr. T. John Lazarus. Fgre5| dent: Dr. K. S. Sekhon,
Vice-President:  Dr. K. L. Bejaj

Calcutta Chapter Hon, Secretary:  Mr. Ahluwalia,
The 24th Annual General Body Meeting was held on  Jt. Secretary: Mr. G. S. Mudahar,

27th April 1984, The following office bearers were  Treasurer: Dr. K. S. Sandhu.

elected for 1984-85.

Conference on

ENVIRONMENTAL MUTAGENS AND HUMAN HEALTH: PROBLEMS
AND PERSPECTIVES

by
ENVIRONMENTAL MUTAGEN SOCIETY OF INDIA

The 10th Annual Conference of the EMSI will be held at Bhabha Atomic Research Centre, Bombay,
from Feb. 18-21, 1985. The theme of the conference will be “Environmental Mutagens and Human Health:
Problems and Perspectives”.

Thefirst day of the 4-day conference will be devoted to Plenary lectures on:

*Genetic Diseases *Cancer (epidemiology) Environmental Mutagens and Carcinogens *Occu-
pational & Industrial Health.

The following five symposia will be organised:

*Human genetic ill-health as a component of the human disease burden.

*Mutagens and carcinogens in the human environment *Newer approaches of mutagenicity/
carcinogenicity evaluation  *Mechanisms of mutagenesia, chromosome aberrations and DNA
repair *Problems of evaluation of genetic risk to man.

For any other particulars please write to:

Dr. M. S. Chadha, Chairman, Organising Committee, Bio-Organic Division, Bhabha Atomic
Research Centre, Bombay-400 085.
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First Circular

ASSOCIATION OF FOOD SCIENTISTS AND TECHNOLOGISTS (INDIA)
CFTRI CAMPUS, MYSORE-570 013

Sub: National Symposium on "THE RECENT DEVELOPMENTS IN FOOD PACKAGING”
to be held on 17th and 18th January 1985, at CFTRI, Mysore.

The AFST (I) has decided to hold a National Symposium on the above subject. A large number
of participants drawn from various R & D organisations, Universities, Food Packaging Industries and
the Government is expected to attend the Symposium.

Packaging is the key to the successful marketing of modern food products. In recent years fast
developments have been noticed in the field of food packaging materials, packaging system and machi-
neries throughout the world. In India, many of these developments have been adopted and also many
research organisations are engaged in the R & D efforts to introduce modern packaging materials for
packing food products for better attraction and improved shelf life in the internal market and to compete
in the world market.

The main objective of the Symposium is to bring out an overview of the present status and the
future requirement of food packaging industry in the country. This important subject will be of interest
to food technologists, scientists, food manufacturing industries, manufacturers of packaging materials,

packaging machinery manufacturers, transporting agencies and others who are interested in the pre-
servation of food products.

The Symposium will cover different aspects of food packaging including packaging materials and
forms, performance and shelf life, packaging methods, safety, quality control, packaging machineries
and transportation containers.

The deliberations will be held by presentation of papers from the representatives of R & D
organisations, industries, universities etc.

The symposium gives an opportunity for the manufacturers of packaging materials, food manu-
facturers, food packaging scientists, machinery manufacturers, quality control organisations and market-
ing organisations to exchange ideas and discuss various problems for further improvements in the field
of food packaging.

Special lectures on the interested topics of food packaging will also be arranged.

It is proposed to organise an exhibition on this occasion to display different packaging materials,
packed food products and machineries.

AFST(l) requests your kind participation in this Symposium which is of vital importance to the
country.

Laljeet Singh M- Mahadeviah
President Hony. Exec. Secretary
AFST(I) AFST(I)



NOMINATIONS FOR AFST (I) AWARDS FOR 1984

Nominations for the following awards of the AFST(l) for the year 1984 are invited. All nomina-
tions should be sent by Registered post, so as to reach Dr. M. Mahadeviah, Honorary Executive
Secretary, Association of Food Scientists and Technologists (India), CFTRI Campus, Mysore-570 013,
before 31 December 1984.

PROF. V. SUBRAHMANYAN INDUSTRIAL ACHIEVEMENT AWARD
FOR THE YEAR 1984
The guidelines for the award are:
i. Indian nationals engaged in the field of Food Science and Technology will be considered
for the award.

ii. The nominee should have contributed to the field of Food Science and Technology, for
the development of agro-based food and allied industries or to basic food science and
technology with immediate prospect and/or future potential for industrial application.

iii. The nomination should be proposed by a member of the Association. The bio-data of
the candidate together with his consent should be given in detail including the work done
by him and for which he is to be considered for the award.

iv. The awardee will be selected (from the names thus sponsored) by an expert panel consti-
tuted by the Executive Committee.

The envelope containing the nominations along with bio-data and contributions should be
superscribed as '"Nomination for Prof. V. Subrahmanyan Industrial Achievement Award'.

LALJEE GODHOO SMARAK NIDHI AWARD FOR THE YEAR 1984

The guidelines for the award are:

i. The R & D group/person should have contributed significantly in the area of Food
Science and Technology in recent years.

ii. The nominee(s) should be duly sponsored by the Head of the respective Scientific Insti-
tution and send the application for this award, giving complete details of the contribution.

iii. The awardee(s) will be selected by an expert panel constituted by the Executive
Committee.

iv. It consists of a cash award of Rs. 1000/- and a Certificate.

The envelope containing the nominations along with the bio-data and contributions should be
superscribed as 'Nomination for Laljee Godhoo Smarak Nidhi Award".

SUMAN FOOD CONSULTANTS TRAVEL AWARD 1984

This award is instituted in the name of "Suman Food Consultants” to Post-Graduate Degree/
Diploma students in Food Science/Technology. The Award will be of Rs. 500/- which will enable
the awardee to attend the Annual General Body Meeting and the Technical Seminar/Symposium of
the AFST(l) in that year.

The selection of the Award will be based on an essay competition. The subject for essay is
"Prospects of Aseptic Packaging Technology in Food Industries".

Four copies of the essay are to be submitted to the AFST(I) office, Mysore, before 31st December
1984. The essay may contain 15-20 pages of typed matter and be comprehensive. A certificate from

the head of the department under whom the student is working should be enclosed along with the
essay.



BEST STUDENT AWARD

This award is to be given every year to two students with distinguished academic record and
undergoing final year course in Food Science and Technology. The aim of the award is to recognise
the best talent in the field and to ensure wider recognition of food science and technology as professio-
nal discipline.

Each award comprises Rs. 500/- and a certificate.
The candidates to be considered for the awards should fulfil the following conditions:
1. They must be Irdian nationals.

2. They must be students of one of the following:
(@) M.Sc (Food Science)/(Food Technology).
(b) B.Tech., B.Sc. Tech., B.Sc. Chem. Tech., in Food Technology.

(c) B.Tech., in Food Sciences.

3. They should not nave completed 25 years of age on 31 st December of the year preced-
ing the announcement, when their names are sponsored.

Head of Post-Graduate Departments in Food Science and Technology may sponsor the name
of one student from each Institution supported by the candidate's biodata, details starting from high
school onwards, including date of birth and post-graduate performance to date (4 copies).

The envelope containing the nominations should be superscribed as 'Nomination for Best
Student Award".

YOUNG SCIENTIST AWARD FOR THE YEAR 1984

This award is for distinguished scientific research and technological contributions to the field
of Food Science and Technology.

The award consists of a cash prize of Rs. 1000/- and a certificate.
Nomination for the Award is open to aspirants fulfilling the following conditions:

i. The candidate should be an Indian national below age of 35 years on the date of appli-
cation, working ir the area of food science and technology.

ii. The candidate shculd furnish evidence of either;
(a) Original scientific research of high quality, primarily by way of published research
papers and (especially if the papers are under joint authorship) the candidate's
own contribution to the work.

OR
(b) Technological contributions of a high order, for example in product development,

process design etc., substantiated with documentary evidence.

The application along with details of contributions and biodata (4 copies) may be sent
by Registered post with the envelope being superscribed as ‘Nomination for Young Scientist Award'.



Publications of

Food and Agriculture Organization
of the United Nations

B

Specifications for Identity and Purity of Carrier Solvent, Emulsifiers

and Stabilizers and Enzyme Preparations $ 10.60
Legumes in Human Nutrition $ 6.40
Mycotoxin Surveillance: A Guideline $ 4.00
Management of Group Feeding Programmes $ 6.50
Evaluation of Nutrition Interventions $ 7.90
Specifications for Identity and Purity of Buffering Agents $ 9.70
Food Composition Tables for the Near East $ 11.00
Household Food Consumption by Economic Groups $ 11.70

The current Good Offices Committee conversion rate is Rs. 11.60 to a US Dollar

Order From:

OXFORD BOOK & STATIONERY CO.,

17 Park Street, Scindia House,
Calcutta—700016 New Delhi— 110001
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INSTRUCTIONS TO AUTHORS

Manuscripts of papers (@ triplicate) should be typewritten in double space on one side of bond
paper. The manuscripts should be complete and in final form, since only minor corrections are
allowed at the proof stage. The paper submitted should not have been published or data com+
municated for publication anywhere else. Invited review papers will only be published.

Short communications in the nature of Research Notes should clearly indicate the scope of the
investigation and the salient features of the results.

Names of chemical compounds and not their formulae should be used in the text. Superscripts
and subscripts should be legibly and carefully placed. Foot notes especially for text should be
avoided as far as possible.

Abstract: The abstract should indicate the principal findings of the paper. It should be about
200 words. It should be in such a form that abstracting periodicals can readily use it.

Tables: Tables as well as graphs, both representing the same set of data, should be avoided.
Tables and figures should be numbered consecutively in Arabic numerals and should have brief
titles. They should be typed on separate paper. Nil results should be indicated and distinguished
clearly from absence of data, which is indicated by ‘— sign. Tables should not have more
than nine columns.

lllustrations: Graphs and other line drawings should be drawn in Indian ink on tracing paper or
white drawing paper preferably art paper. The lettering should be in double the size of printed
letters. For satisfactory reproduction, graphs and line drawings should be at least twice the
printed size 16 cm (ox axis) X 20cms (oy axis), photographs must be on glossy paper and must
have good contrast; three copies should be sent.

Abbreviations of the titles of all scientific periodicals should strictly conform to those cited in
the World List of Scientific Periodicals, Butterworths Scientific Publication, London, 1962.

References. Names of all the authors along with title of the paper should be cited completely in
each reference. Abbreviations such as €t al., ibid, idem, should be avoided.

The list of references should be included at the end of the article in serial order and the respec-
tive serial number should be indicated in the text as superscript.

Citation of references in the list should be in the following manner:

(a) Research Paper: Jadhav, S.S. and Kulkarni, P. R., Presser amines in foods. J. Fd Sci.
Technol., 1981,18, 156. _ _

(b) Book: Venkataraman, K., The Chemistry of Synthetic Dyes, Academic Press, Inc., New
York, 1952, Vol. I, 966. _ _

(© References to article in a book: Joshi, s. V., in The Chemistry of Synthetic Dyes, by
Venkataraman, K., Academic Press, Inc., New York, 1952, Vol. Il, 966.

(d) Proceedings, Conferences and Symposia Papers: Nambudiri, E. S. and Lewis, Y. S., Cocoa
in confectionery, Proceedings ofthe Symposium on the Status and Prospects ofthe Confectionery
Industry in India, Mysore, May 1979, 27. _ _

() Thesis: Sathyanarayan, Y., Pyhytosomologlcal Studies on the Calcicolous Plants of Bombay,
1953, Ph.D. Thesis, Bombay University.

(f) Unpublished Work: Rao, G., unpublished, Central Food Technological Research Institute,
Mysore, India.

Consult the latest copy of the Journal for guidance.
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Research Papers

PRESENCE OF AN INHIBITORY FACTOR TO GAS PRODUCTION BY CLOSTRIDIUM PERFRINGENS IN HUSKS
OF CHICK PEA (CICER ARIETINUM), COW PEA (VIGNA SINENSIS)AND HORSE GRAM (DOLICHOSBIFLORUS),
by H. A. El Faki, T. N. Bhavanishankar, L. V. Venkataraman, R. N. Tharanathan end H. S. R. Desikachar.

STUDIES ON THE GROWTH OF PATHOGENIC BACTERIA AT DIFFERENT TEMPERATURES ON MUTTON
AND PORK, by L. K. Gupta, M. S. Kalra and Ajit Singh.

SPECTROPHOTOMETRIC DETERMINATION OF QUININE IN SOFT DRINKS, by M. Veerabhadra Rao, A. G.
Krishnamachaiyulu, V. D. Sattigeri, M. N. Manjunath, K. V. Nagaraja and 0. P. Kapur.

GLYCEROGLYCOLIPIDS AND GLYCEROPHOSPHATIDES IN FINGER MILLET SEEDS (ELEUSINE CORACANA),
by V. G. Mahadevappa and P. L. Raina.

PHYSICO-CHEMICAL STUDIES IN RELATION TO CRACKING PROPERTIES IN RICE USING ISOGENIC LINES,
by M. K. Bhashyam, G. N. Raja, T. Srinivas and B. S. Naidu.

EFFECT OF CALCIUM CARBIDE ON RIPENING AND gh UALITY OF ALPHONSO MANGOES, by Padmini Nagaraj,
K. V. R. Ramana, B. Aravinda Prasad, S. Mallikarjunara . V. Patwardhan, S. M. Ananthakrishna, Nagin Chand
Rajpoot and Lalitha Subramanyan.

FREEZING PRESERVATION OF TOTAPURI MANGO PULP, by K. V. R. Ramana, H. S. Ramaswamy, B. Aravinda
Prasad, M. V. Patwardhan and S. Ranganna.

PARTIAL SUBSTITUTION OF MEAT IN DENDENG GILING WITH BREADFRUIT AND CORN GRTTS, hy H.
Purnomo, K. A. Buckle, and R. A. Edwards.

IMPROVING THE QUALITY OF SOYBEAN (GLYCINE MAX (L) MERRIL) FOR HUMAN CONSUMPTION:
FAdC(':FO(F:QhS INFLUENCING THE COOKABILITY OF SOYBEAN SEEDS, by 0. D. Mwandemele, K. S. Me Whirter
and C. Chesterman,

ADSORPTION OF SALT SOLUBLE FISH PROTEINS AT PEANUT OIL/WATER INTERFACE by Subrata Basu,
K. P. Das and D. K. Chattoraj.

STUDIES ON ANARDANA (DRIED POMEGRANATE SEEDS) by J. S. Pruthi and A. K. Saxena.

VARIABILITY IN THE PHYSICO-CHEMICAL CHARACTERISTICS OF SPICED PAPADS OF PUNJAB, by J. S.
Pruthi, J. K. Manan, C. L. Kalra and B. L. Raina.

SILICOPHOSPHATE AS NEW INSECTICIDE, t EVALUATION OF SILICOPHOSPHATES FOR THE CONTROL
OF STORED GRAIN PESTS IN MILLED RICE, by Karan Singh, H. M. Bhavnagary and S. K. Majumder.

NUTRITIONAL EVALUATION OF EUCALYPTUS KIRTONIANA SEED MEAL AND ACACIA AURICULAEFORMIS
SEED PROTEIN IN RATS, by B. Mandal. S. G. Majumdar and C. R. Maity.

POTENTIAL MYCOTOXIGENS IN WHEAT AND WHEAT PRODUCTS, by B. Augustine, M. Parvatlii and Indira,
Kalyanasundaram.

Research Notes

STUDIES ON THE SUITABILITY OF POLYPROPYLENE POUCHES FOR PACKING MANGO PULP, hy S. K.
Kalra and K. A. Chadha.

ON THE INFLUENCE OF EVACUATION ON LIQUID WATER ABSORPTION BY PADDY GRAINS, by S. D.
Kulkarni and S. Bal.

BIOLOGICAL EVALUATION OF LOW GLUCOSINOLATE VARIETY OF RAPESEED (BRASSICA CAMPESTRIS
VAR. TORIA) MEAL, by J. S. Uppal, S. K. Veemi and S. K. Garg.

EPOXYSTEARIC ACID CONTENT OF SAL {SHOREA ROBUSTA) KERNEL FAT, by B. R. Ramanna, C. V.
Saramandal and D. P. Sen

Olgl TRHEShQUAlLlI(TY OF BREAD CONTAINING DTFFERENTLY PROCESSED POTATO, by S. Chandra Shekara and
urpalekar

DISSOLVED OXYGEN CONTENT OF COW AND BUFFALO MILK, by S. Shekar and G. S. Bliat.

TEST PERIOD FOR THE STUDY OF HYPOCHOLESTEROLEMIC EFFECT OF TEST MATERIAL IN RATS, by
Grace George and D. P. Sen.

Review Papers

CHEMISTRY AND TECHNOLOGY OF MELON SEEDS, by M. S. Teotia and P. Ramakrisima.
MANUFACTURE OF WHEY-SOY BEVERAGES, by G. R. Patil, A. A. Patel, S. K. Gupta and R. B. Rajor.
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