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Utilization of Soymilk in Flavoured Milk Preparation

C._Prakash, S.P. Sharma and CAM ulay
National Dairy Research Intitute, Karnal, India

Manuscript Received: 20 May 1974

The possibility of utilising so%mrlk as milk extender in the form of flavoured milk has been explored. Flavoured milk prepared
from soymilk admixed with 30 per cent standardized buffalo or recombined milk was acceptable to the ‘Jud ing Eanel Amongst
the different synthetic flavours used in the milk, rose flavour was preferred to others. The keeping quali

was on an average 7 days at 4°C, though slight sediment was observed after two days.

y of such flavoured milk

The daily per capita milk consumption in India is The huIIs were then removed by rubbing. Apgroxr
low, being"110 g as against the recommended level of - mately 100 ? 0f dehulled beans Wwere taken at a time
280'g. I order’to augment the milk supply and make In~ an eec rically o erate Waring  blender
It available at reasonalle |nr|ces toned milk, recombined 8round with 4008 boiling water for 10 min, The
milk and stancardised milk have appeared in the Indian  dispersion was filtered through a muslin cloth to get
markets. Owing to the restricted availability and hr%h soymilk.
cost of animal milk proteins, efforts are berng made 10 reparatron ofﬂavouredmrlk 15 kg of soymilk were
supplement the protein suppl%t roug teuse of pIant prepared (Ytemet od described above. “Ghee was
Proteins. Mr tone,_a vegetable toned milk has heen ad edfo a ﬂJust the fat of soymrlktoSger cent. Stand-
introduced by CFTRI, M ysore utilising groundnut  ardised utfalo milk (3 per Cent fat, 8. per cent SNF
proternl Attempts have aIso been made” in usrng was admived with soymilk at 10, 20, 30 and 40 per cen
so§m|k as milk “extender at INKY, Jabalpur and levels. Sugar was added at 8 per cent fevel to each of the
PAU, Pantnagar, since soybeans are. rich .in good admixed Samples. The samples were heated to 63°C
uaIr proterns he hrsto 0f soymilk in Chrna ates and then homogenised at pressures of 175 kg/em?
k 10 more than two mr enniaZ  Soymilk prepared in the first stage and 35 kg/em2in the second staPe Using
the traditional method has however an objectronable a Rannie piston type homogeniser.. The samples wer#
beany flavour. then E)asteurrsed at 63°C for 30 min under laboratory
InVestigations reported in this paper relate to (2( conditions and cooled to 4°C. Colour and flavour were
ceptability of blends of standardised buffalo milk or added to these samples.

recombined milk and soymilk, in the form of flavoured  The procedure was same as ahove exce trng that
milk, g//) preference of the type of synthetic flavour in  the admixing was done with recombrned milk (3 pér cent
such flavoured milk, and (1) keeping quality of the fat, 85 percent SNF) prepared from low-neat spray
product. dried skim mrIk powder and %hee

VaanIa lemon, rose, pineapple, mango, banang,
Materials and Methods chocholate and Kewra synthetic Tlavours Were used in

Raw materials:  Soybeans were procured from thetnr%oaratron of fIavoured mrlkfrom soymilk admixed
U, Pantnagar. = Standardised milk and fresn Wit 30 per cent standardised buffalo milk.

hee were drawn from the Experimental Dairy of NDRI, , Analysis: Total solids and fat in soymilk were
amal. determined by Mojonnier glravrmetnc methad. Acrdr
Preparatron of soymilk: 300 g of soybeans were Was determifed as per ecr IC ravrgy

soaked in 900 ofta water and [eft overnight at room ~ determined by using et 1C gravr urface

temperature. e soak water was drained and the beans  tension was Oetermine usrng the method descnbed5
ﬂed with fresh water, The beans were then put in  and &, adopted for deter%ent Relative viscosi

bojing water to which formalaehyde (05 per cent of ~Oetermined as per the method described by S0 et

boiling water) and sodjum bicarponate (0.1 er cent of ~ using the f0||0W|ﬂ? formula:

boiling water) were added. Borlrnﬁwascontrnued for Density of liquid  Flow time of liquid

10 min and ‘the beans were washed with hot water. Density of water ~ Flow time of water
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Table 1. idity, specific gr ity, surfa tension and
RELATIVE VISCOSITY OF SOYMILK AT 20 C

Total Fat  Acidity*  Sp, Surface  Relative

Table 3. organoleptic evaluation of pasteurised flavoured
SOYMILK AND RECONSTITUTED MILK (6 TRIALS)

solids % gravity  tension  viscosity  Reconstituted Flavour Body &  Sedimenta- Acceptabl

o milk admixed texture lion lity**

8.2 2.05 0.08 1010 5014 128 %

8.6 204 009 1012 49.20 1.3

8.5 204 008 1011 49.29 13 0 i+ Less Very 0/8

8.2 205 008 1011 50.09 1.26 viscous slight

8.3 205 0.8 1010 5001 128 %8 * i i G%go ’ 9 i;g
*ml of O in NaOH used 20 : 9 g 8

10 + o 9 718
The organoleptic evaluation of the flavoured milk . .
samples, was done by a panel of 8 members drawn from «Number of judges who liked the product/number of total

the staff of NDRI. ~ Judging was restrlcted o flavour, o o o el milk

body, sedimentation andkeeping qualiy. +++ Unacceptable + -(-Improved but still unacceptable

Results and Discussion -(-Acceptable

NT(glle-I total solids, fat, a0|d|tyty|n terms oftml 0f 0.1 IEIJ|
aOH used),. specific gravi su ace ension_and 1016 4. i
relat|ve Jis s%y £ so?n rang etween 288 le & accepragyiy o
2.04-2 010 01 5 . 4_and R | |
126134 res ect|velyas observed from Table 1 hese Sfylnthetlc Milk ~ Body &  Sedimenta- Acceptabl
valueslexcep ngt1;]ort 1§urface tenlsk|on V\|/h|ch ltlﬁs |rt]hthe avour flavour texture - tion ity
normal range as that for cow milk are ower an those /i

for cow milk. This can be attributed to lower eff ey venlle: - Aueptable Accepeble - ey -+ 4
of extract|on of total solicls from soybeans by the metho Lemon 9

0se

ado

tp Itis observed from Table 2 that the flavoured soymilk 'K;lneapple
having admixture of 30 per cent and above of standardis- g 279°
ed mifk Is acceptable to majfon oftheé dg S, Thesame  Chocolate
conclusion can_be drawn Tor the flavourad milk based  Kewra

ona m|xture of soymilk and recombined milk as seen in .
++ + -(-First preference; + ++ Second preference;

aple !

Cooked flavour from the recombined milk could not ~ ++ Third preference; + Fourth preference.
make any noticeable improvement in the flavour. of such
milk. 10 all the cases some slight sedimentation was

ured soymilk Conta|n|ng
0 per cent buffalo nirx

8

t4
444
+

8888

+
+
+

B
é
@D +
P

e3e3ese3e363e3
+ + + + +

8

Table 5. report or the judges on acceptability o+ pastue-

RISED FLAVOURED SOYMILK HAVING 0 ADMIXTURE OF

Table 2. organoleptic evaluation o+ flavoured soymilk pre- STANDARDISED BUFFALO MILK, AFTER DIFFERENT PERIODS
pared FROM SOYMILK AND BUFFALO MILK TRIALS) OF STORAGE AT 4°C (4 TRIALS)
Buffalo milk Flavour Body &  Sedimenta- Acceptabl Stora - ;
: . age  Flavour  Body &  Sedimenta- Acceptabi-
adnz%xed texture tion lity** QSQ&S extire i IiPy
0 + 4+ Less Very 0/8 1 Acceptable  Good Very slight - Acceptable
viscous* slight
10 FH4 3 b 208 2 3 3 Slight 3
20 it Good 3 38 3 3 3 Present 3
30 ¥ 3 3 1 4 3 3 3
40 " 3 3 718 5 3 3
| 6 3 3 3 3
«Compared to natural milk; ! 3 3
«Number of judges who liked the product / no. of total judges 8 Medicinal 8 3 Unaglcepta-
-(-Acceptable; ++ Improved still unacceptable; 9 3 3 curdled 86

+ + -t-uncceptable.
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observed which was not otgectlonable. The body and
texture of milk was found_ to improve by admixing
gte%rtldardmed/recombmed milk at Tevels over .. per

Data on the preference of flavours _b% the judges for
flavoured milk " prepared from soymilk blended with
30 per cent standardised buffalo milk is presented in
Table 4. Jtis observed that maéon of the u_dﬁes ?ave
ane preference to the use of rose flavour which helped
e?<t Errllat\sk the beany flavour of soymilk to a considerable

Studies on the keeping. quality of flavoured milk
prepared. from soymilk having 30 per cent admixture of
standardised buffalo milk revealed that on an average
the keepln% quality was 7 days at 4°C. The sedimenta-
tion rate however Increased dfter . days of storage as IS
observed in Table 5.
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Pathogenic Staphylococci Associated with Contamination of
Market Eggs

p. C. Panda and B.Par]da* _
Central Food Technological Research Institute, Mysore-13, India

Manuscript received: 27 July 1974

Investigations carried out on the incidence of pathogenic Staphylococci from the surface of market shell eggs revealed that 30.9
per cent of the staphylococcal strains isolated from 1490 eggs were positive for the same. Qut of this around one third of the strains
was found to be of iuman origin. A good correlation was observed among the isolates with respect to their biochemical reactions

like coagulase production, haemolysin activity, salt resistance, nitrate re

uction and pathogenicity to mice. Most of the strains

that showed fibrinolytic activity also reduced mannitol and caused opacity of egg yolk.

Association of staphylococcal organisms with food
borne_intoxications have been documented by Dack]
Kraft2, Lop r%e% Hobbs4, Pivnick et al5 %nd Dackp.
Dack. has listed 29 types of foods that have been impl-
cated with staphylococeal food poisoning. Keeplng nis
in_view, the présent investigation atteripted to deter-
mine the incidence of pathogenic Staphylococci through
contaminated shell eggs marketed in'the country.

Materials and Methods

and central zones (based on their geographical 5|tuat|on)[
were collected in Tots of 450 to™500 in three diifferen
seasons of the year (summer, rainy Fnd winter) and
transported to “the, laboratory n” clean containers.
Following_ their arrival at the’ laboratory, these were
washed With Il(I;ht_hand brushm?, usmg sterile rubjer
glove_s while alfowing a steady stream 0f sterile saline
olution to flow as per procedure described by Panda
and Panda8. The said wash water acted as the fnoculum
for further culturing in tryptose agar and cocci isolated

Shell eg s offered for sale in the retailin% channel of I the above meditm were checkéd as per the scheme

the coun

located In the northern, southern, western  drawn below.

A portion of the doctoral thesis of the first author submitted to the University of Agra.
*Present address:  Head, Division of Poultry Research, 1VRI, Izatnagar.
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Cocci

Gram+ Gram -

Catalase+  Catalase— (Oval shaped cells occurring singly

. ~orinpairs or chains: Streptococcus)
Hugh and Leifsons medium

Fermentative  Oxidative— (Acid from %Iucose aerobically,
S

spherical shaped cells in flat
I pockets of four: Micrococcus

Spherical cells
forming irregular
flat masses, acid
from ﬂlucose anaer-
obically: Staphylococcus

By the above grocess altogether 165 strains of Staﬂhg-
locacct were isolated from™ 149 eggs, Out of these
iolates 51 came from clean, 49 fronslightly soiled and
65 from dirty shelled eggs. In addition, pathogemc;tK
of staphylococcal organisms have been correlated wit

metabolic activities like coagulase production, haemoly-
sin production, .chromagenisis, mannitol fermentation,
gelatin liquefaction, fibringlysin production, phosphatase
production, nitrate reductlon,_egg yolk opacity test and
salt resistance tests were carried"out on all the strains
isolated. Coagulase test, chromagenisis studies, fermen-
tation of mannitol,liquefaction ofgelatin and fibrinolysin
tests were performed as per the procegure descripe bg
Malik et al.9 haemolysin test accorging to Baily an

Seott0, nitrate reduction test according to Wilson and
Miles.. and egg yolk opacity test as outlined by Gillespie
and Alder12 “Animal inoculation studies with'mice were
also carried out to confiym the pathogenicity of strains
isolated.  The criteria for pat o%enlcg I mice was

Spherical cells in packets of
8-16: Sarcina

detection of specific lesions or dedth within a period of

s 0 gs on inogulating a 18 hr old broth culture and
subséquent isolation 0f the organism from the heart
blood that proved positive,

Results and Discussion

. Out of the 165 strains of staphylococcal orﬁamsms
isolated, 51 were coagulase positive and the rest
negative. The distribution of these isolates Wiith respect
to summer, rainy and winter season were 18, 24
respe,ctweIY. _Further, maximum number of coagulase
positive strains were obtained from southern’ and
eastern regions of the country during summer and rainy
seasons, perhaps due to the hot and humid climatic
conditions of the reglons In addition to the prevailing
eg%{ marketm? practices.

he coagulase positive isolates were further charac-

9 of the isolates might have been of a

JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL. 12, JULY-AUGUST 1975

TABLE 1. CORRELATION OF COAGULASE POSITIVE TEST WITH OTHER

PATHOGENICITY STUDIES

No. of Test Number Percenta

strains tve

examined _

51*  Animal inoculation 5l 100
Haemolysin test 48 94.04
Chromloqenm.s. 41 80.39
Mannitol positive 3 64.70
Gelatin liquefaction 20 39.20
Fibrinolytic activity 25 49.02
Salt resistance 4 92.95
Eqg yolk opacity 2 52,95
Nitrate reduction 44 86.27

*All coagulase positive

terised by other pathogenicity tests. The results are
shown in"Table L _ _
. Above results show good correlation hetween animal
inoculation studies and coagulase production. Coagulase
positive strains were also pathogenic for mice as observ-
ed by Moss et a/.13  Kourilsky and Mercier.. and Elek
and Lewyls. Around 94.01 per cent of the coagulase
Bosmve Strains showed haemolysin activity as observed
Pl Malik et al.9 in their studies on sa%hylococcal
strains Isolated from bovine uader where 80.39"per cent
coagulase Posnwe strains produced p|?mentat|on. 64.7

rcent of isolates fermented mannitol consistent with
he findings of Cowenl6. Only 49.02 per cent of the
coagulase positive straing exhibited fibrinolytic activity
and 52,95 per cent egg yolk opacity. Mast of the coagu-
lase positive strains Were salt resistant, but with respect
to gelatin liquefaction, only a very few exhibite! this
activity. Hence, this criterion cannot be aprhed & a
reliable test for pathogenic strains isolated from shell
eqos.  Malik et al.9 have also expressed the same view.
_Cruickshank:- has indicated that Staphylococci show-
ing fibrinolytic activity and mannitol positive character
can pe taken as of human origin. Hence, attempts made
to distinguish isolates that woulld fall under thig category,
revealed” that out of 25 isolates showing fibrinolytic
activity and c_oa([:ulase ositive character, only " 18
exhibitedl mannitof fermenitation, and as such they may
be considered to be of human origin. Perhaps’ these
strains have gained entry to the strface of shell egos
while manual”handling in the retalllng_ channel.  Rest

imal or pouItrK

ongm. Whatever may be the source, there are enouq
evitences in the literature to show that under favouratile
conditions, coarqulase positive strains with the other
characters detaifed earlier can give rise to health hazards
when allowed to contaminate With food items,

Results of the present study has shown that the patho-
genic Staphylococci in shell éggs of market sample is as
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high as 30.9 per cent based on total number of staphy-
lococcal straing isolated. Out of this one third was
of human origin.  Perhaps this was due fo their ub-
uitous. naturg and common occurrence in dust, soil,
cloth, floor, animal and human _bod% and lack of hy-
%emg_handllng of the Product In the trade practice,
etailing of thése products in Proper e%g cartons without
exposln? directly to the market atmosphere and adopgion
of strict’ hygieriic handling during Collection, grading,
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Packing and retailin? might prove benificial in reducing
he incidence of spoifage.
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Traits of Four Indian Carpet

_ S ¢ Chopra and S.S Choudkary _ _
Department of Animal Breeding, Haryana Agricultural University, Hissar, India

Manuscript Received: 4 March 1975

Qualitative evaluation of mutton of Nali, Lohi, Magra and HissardaleX Magra sheep was undertaken to compare their fleshing index,
fat status, and meat-hone ratio, usm? |east sguare procedure.  Effects of age, body Welﬁht, helqht, length, heart girth and paunch

girth were also studied on these traifs. Dif

erences observed were not significant for t

e effects studied on fleshing index and fat

status except for body height on the former trait. Significant differences due to breed and age of animal were observed for meat-

hone ratio.

Imgrovement of traits determining the quality of
mutton has to be taken up along with improvement of
sheep for dressed carcass we|%ht. No published infor-
mation on the fleshing index, Tat status, and meat bone
ratio is available on Indian breeds of sheep. Therefore,
the Spresent study was carried out to evaluate the stand-
ards for these fraits_and also to study on these, the
effect of certain identifiable factors r.e. breed, age, boay

weight, Ienﬁth, height, heart and paunch girth of the

animal at the time 0f slaughter.

Materials and Methods

This experiment was conducted on four breeds of
sheep namely ‘Nali’ (32), ‘Lohr’ (16), ‘Magra’ (15) and
‘Hissarclale™x ‘Magra’(7), maintained {nder ‘semi-

stall fed conditions These animals were allowed o, hr



168

Table 1. least square constants and means for the different
GENETIC AND NON-GENETIC FACTORS AFFECTING FLESHING INDEX
AND FAT STATUS

No. of  Fleshing index Fat status
observa- LS.C. LSM. LSC. LSM.

tion
Mean 0 2423 547 091 2207
Nali 2 0.0 538 140 23.46
Lohi 6 074 625 278 199
Magra 5 -0.43 506 291 2498
Hissardale X Magra 7 -0.22 52 -153 2054
Partial regression of trait on
Age (days) 0.000 -0.011
Body wt (kg) 0.000 -0.281
Body length (cm) 0.021 0.180
Body ht (cm) -0.371 -0.033
Heart girth (cm) 0.057 0.356
Paunch girth (cm) -0.036 -0.021

Respresents overall population value for least squares constant.
C.=Least square constants; L.S.M.=Least square means.

of grazin (mcludrno stubble grazrngz After slaughter,
data on ¢ quality traits were colleCted in the following

(0 FIeshrng index:  The gross ershrn% index of the
carcass was obtained “according to the method
sur%gested by YeatesL

i7) Fal status: Thrs is the ratio of lean meat to
depth of sub cutaneous fat measured over the
tr sverse process of first lumber vertebra.
The thrckn ss of loin eye muscle. and sub-
cytaneous fat over it was measured with the hel
of a calliper. The fat status was calculated as

C)-C
(B+C)

Where, B=the depth of loin eye muscle; C=the
depth of subcutaneous fat over loin eye muscle,

(') Meat-bone ratio:

and the Jeft srde was used for studying the meat-

bone ratio. Th e muscles were separatéd from the

bones manua or fore and hind saddles

seé)arate){ usc es and _bones, then were
d 10 calculate the ratio.

Since the number of observations In the subclasses
were unequal and drsproportronate Influgnce of the
various factors on the mutton qua nB( trajts using the
least square proced ure Was evaIuat The following
statistical model was chosen:

Ty= €C+Bl + D\AJj + (2Wy + DALJj-f b Hy + 3Gy +
hPij +

The carcass was_cut medially — flegh
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Table 2. analysis of variance for factors affecting fleshing
INDEX AND FAT STATUS

Fleshing index  Fat status

Source df.  MS. ~ R2 MS.  R2
Between breeds 3287 15 6324 507
Partial regression of trait on

Age (daY ) 1 126 205 807 230
Body wt. (kg) 1000 000 2620 0.70
Body Iength cm) 1 033 006 2368 063
Body ht, 1 8L75™ 1487 065 002
Heart grrt ( m) 1 14 026 5549 148
Paunch girth (cm) 1 115 020 038 001
Error 60 742 3099 46.00 89.79

**P<0,01
Where

Yy=th observation in the ith B clas

<= theoretical population mean with equal,subclass
frequencies when deviations of the covariate from
their mean values is zero, and

F— kerlAtJ 1J-\-b2Wjj-\- b}LJJ -\-D4HijJrb 5Gjj)t-b5Pij

Bj= effecto the |th genetrc roup.
G bs, and b are (oartral regression coef
t’ dent\sV gr hte( tra)rt BQ srxecn tan(ates 8. & e
(Hyy hear grrth/ (Gy), a/nd gaunch grrth(¥’

Results and Discussion

Fleshing index and fat status: The least squares
constants and means for fleshing index and fat status for
the various breeds and nongenétic factors fitted in the
moglel given above are preseted in Table L Analysis of
variance of these traits for the various factors are

P presented in Table 2.

Differences due to breeds, age, body Werqht and
various physical measurements Were statistically non
sr nrfrca t for fleshin |ndex and fat status except the
Pr thwhrch influenced the fleshing inclex srgnrfr
can gc The neqatrve value "of the partial
re%ressr n indicated that animals had " lower
Ing Index and the low set’sfieep put on more flesh.
Although the breed effect on fat status was not i n|f|
cant Yet the R2 value of more than 50 per cent’ was
indicative of the trend that ‘Magra’ had the hrghest fat
status while ‘Lohi’ were the Poorest in this regar
Meat-bone ratio: The least square constants and
means of meat-bone ratio taken separately for fore
saddle (portion of carcass to the fore of thoracolumber
{orntgl Ind saddle (portion of carcass to the rear of
horacolumber joint) and pooled are presented in
e 3. Analysis of variance for this trait is presented
in TabIe 4. The results revealed that the breed and a%e
effect were significant CP<, .. for fore-saddle, hin
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Table 3. estimates of least square constants and means Of meat bone ratio

No. of  Meatbone ratio mean ~ Meat bone ratio fore Meat bone ratio hind
observations saddle saddle
SC. L.S.M. LS.C. L.S.M. LS.C. L.S.M.
Mean* 10 117 2.45 0.22 2.33 2.12 314
Nali kY 0.46 291 0.26 2.60 0.55 3.69
Lohi 16 0.5 2.96 0.49 2.82 0.59 3.73
Magra 15 -1.04 141 112 1.2 -0.85 2.28
Hissardale x Magra 1 0.07 253 0.37 267 -0.28 2.86
Partial regression of trait on
Age (days 0.001 0.002 0.001
Body wi (kg) 0.043 0.040 0.058
Body length (cm) -0.002 0.016 -0.015
Body ht (cm -0.015 0.021 -0.015
Heart girth (cm) -0.011 0.004 -0.038
Paunch girth (cm) 0.019 0.000 0.040

] Reé)resents overall population value for least square; constant,
C. = Least square constant L. S. M. = Least square means.

Table 4. analysis for factors affecting meat-bone ratio

Meat bone ratio mean

Meat bone ratio fore- Meat hone ratio hind-

Source saddle saddle
df. M.S. R2 M.S. R2 M.S.
Between breeds 2.14** 29.45 1.93** 27.86 2.50** 1552
Partial regression of trait on

Age (dak/ L 1 1.52%* 7.01 2.37%* 11.39 053 1.10
Body wt (kg) 1 061 281 0.54 2.57 112 231
Body length (cm) 1 0.00 0.00 0.18 0.87 0.16 0.33
Body ht €cm8 1 0.13 061 0.27 1.28 0.13 0.26
Heart girth (cm) 1 0.05 0.23 0.01 0.03 0.63 1.30
Paunch girth (cm) 1 031 142 0.00 0.00 1.37 2.83
Error 60 021 58.45 0.19 56.00 0.62 76.35

**P < 0.01; *P< 0.05

saddle and the gooled data with the exception of age for
hind-saddle, Breeds contributed 29.5 per cent o the

from 146 da TKS to 930 days or more, with each class of
132 day s e meat-bong rat|o was observed to be low

total sum of squares for the pooled meat-hong ratio. in caseo ver\}/vggo animals as well as in the old ones
able5 st |n animals ranging from 411 to

Table 5. age affecting the meat bone ratio 2 q[ys 0 %et | ni |Cant bl’f&&d dtyetl’en%ﬁs |nb the

- - resent’ investigation are in conformity to the ohgser-

i\gﬁe oo o Ofoa"'mals M“SC'ZT’“ a0 (eSS mate on e exotic. breeds by Hacatrjan?
I70410 S 8 5 and Brannang and Nilsson3, “Lohi” and ‘Nali” had the
151 7 31 maX|mum meat hone ratio (2.96 and 2.91) followed by
543674 g 25 ‘Hissardale’x ‘Magra’ crossreds. (2.53 and ‘Magra
675-806 g 29 %41 ) In the de cendmgwrder Since a| |sa€redo
B07-038 of above 3 28 Inant reedo North-Western plain of India, It can be

Highest meat-bone ratio

Apprarently ‘Lohi” has a definite edge over the other
breeds for the average meat-bone ratio. “Nali’ and ‘Lohi’
had h her meat-hone ratio both for fore-saddle and
hing-saddle, It may be further conc uded that the Tp
portion of bones to'that of meat are higher in the fore
saddle than that of hind-saddle in all theToreeds of sheep.

As the age affected the meat-bone ratio 5|gn|f|cant r¥
the animals were grouped Into SIx age groups starting

most efficaciously exploited for Iean meat production,
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Unlike pasteurised milk, the pH of raw milk was abnormal. The results of the alcohol test showed that the raw milk lacks stability
and mineral balance. The raw milk had hlfgher bacterial counts than the pasteurised milk whereas flavoured milk had negligible

microbial load. Preponderance (83%) o in.
The flavoured milk was free from microbial contamination.

There is the risk of milk being, contaminated with
microorganisms  because of insanitary _conditions of
collection and storage. Much of the milk sold in our
countr[y, Is unpasteurised. The purpose of this study has
been 0 determine the bacterial load of raw of un-
Easteuns,ed milk samples collected from separate
ources In the city of Bombay and to compare the
results with those” of pasteurised milk, In addition,
m|crob|olo%|cal analyses of certain flavoured milk
beveragles ave also Peen carried out. Some data are
available on the keeping quality of raw milkland infant
milk foocls2, However; very fittle is_known about the
microbiological status of flavoured milk.

Materials and Methods _
Since the bulk of the distribution took place early in

the morning, milk samples for: the stuay were collected

In the morning. . Pasteurised milk was obtained from the

daily stock reCeived in the Institute’s store. ~ Samples of

flavoured_milk (bottles) were obtained from' local
vendors. The number of samples of pasteurised, raw and
flavoured milk analysed was 9, 12 and 50 respectively.

The samples of milk were collected and stored in the
refr|?ere10 at 4°C.. The tests were rJ?erformed within 4
hr ot collection. The pH, of the samples was estimateq
usm%apH_meter. The effect of processing on the stabi-
lity and mineral_balance of milk was asSessed by the
alcohol test3  The methKIene blue reduction test was
Berfo_rmed according to the procedure of the American

ublic Health Associationd. The total bacterial load
was estimated hy the agar plate method using nutrient
agar s the meaiumd, _

Indicator organisms:  The resumthe test was done
employing lactose brothd t0 detect. the presence of
coliforms.. Loopfulls from tubes showing positive to gas
and acid formation were streaked on ‘eosin-methyléne

E. coii in raw milk indicated that it is unsatisfactory for human consumption.

blue-agar and endo agar. Typical colonies were picked
out for confirmation”by the' IMVIC testss.  Samples
of flavoured and pasteurised milk were subjected to the
methylene blue reduction test. The total bacterial load
was estimated by the_agar EJ_Iate method using nutrient
agar as the mediiim, The coliform group of bacteria was
gggmerated using violet rec-bile-agar and MacConkey's

Results and Discussion

The normal pH of cows’ and buffaloes’ milk ranqed
from 6.6 to 6.85. Two thirds of the raw milk samples
examined showed pH lower than normal (pH 6.1 to
6.5). It has been reported that the pH of milk from
animals suffering from mastitis show an alkaline pHS.
One third of the' raw milk samples showed higher than
normal pH (pH 6.9 to 7.0). However, all the pasteurised
milk samples showed a PH range of 6.6 0 6.8.

Results of the alcohol test indicate that 50 per cent of
pasteurised milk samples show tiny flake formation

Table 1. methylene blue reduction test on pasteurised

AND RAW MILK

No of samples Dccolourisation Class*

time (hr)
Pasteurised milk

—
[,
o

Raw milk
5 1to 15 \)
7 35

+Salle 1961
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Table 2. standard plate count of pasteurised and raw milk

Cofonies/dilution ~ Count Standard plate

Sample no. 1:1000  1:10000 ratio*  count/ml
at 37°C
Pasteurised milk
1 156 18 50 1.56x105
2 231 128 54 2.37x10s
3 143 64 44 1.43X105
4 169 98 52 1.69x10s
Raw milk
1 148 25 1.48X106
2 190 96 51 1.90X106
3 194 140 1.6 1.94X10«
4 139 94 6.8 1.39x10«
5 102 64 6.2 1.02x10«
6 146 65 45 1.46x10«
7 134 108 81 1.34X10«
8 140 18 - 1.40X10«
9 141 93 6.6 1.41X10«
10 138 102 13 1.38X10«
il 129 67 52 1.29X10«
12 156 75 48 1.56X10«

«Count ratio is the ratio of the greater to the lesser plate count,
as applied to plates from consecutive dilutions having between
30 and 300 colonies.

Table 3. the imvic test on pasteurised and raw milk

No. of samples Indole ~ Methyl ~ Voques  Citrate
red”  Proskaur

PasteuriseZd milk

2 ~— . — ~—
Raw milk

10 +

2 — - + +

+ - positive - =negative

Table 4. the methylene blue REDUCTION TEST ON FLAVOURED

AND PASTEURISED MILK
No of samples Decolourisation
time (hr.)

Flavoured milk

8 10 to 20

19 211030

15 31 to 40

8 > 40
Pasteurised milk

2 7t0 8

3 9t0 10

i

Table 5. total plate count of flavoured and pasteurised

No of samples No of organisms/ml

Flavoured milk

2 0

17 1t0 10
5 11 to
>

Pasteurised milk
1.0-2.0 x 10s

Table 6. the coliform COUT\EILOIZ flavoured and pasteurised

No of samples

Flavoured milk
48 0
2 1-3

Pasteurised milk

No of organisms/ml

35-40

while all the_raw milk samples showed Iar?e flake
formation. ThIS mdlcates the lack of stabifity and
mineral balance o t e latter.
From the meth Iyene blue reductlon test it is evident
that nearly 40 Re ent 0 the raw milk samples reduced
the dye in where as the remaining samples took
35 hr (Table 1), The methylene blye reduction time of
asteurised mifk samples ranged from 7.5 to 10 hr
Table lr) It is evident from the'results that the raw milk
lecolourised methylene blug within shorter periods of
time.. The time taken by milk to decolourige meth lene
blue is accepted as a fairly good measure of its bag erlal
content and therefore its samta and keepmﬂ(qua Itieso.
Based on a qualitative ca53| | ation of mitk " the raw
milk samples fell into Class |11 and IV and pasteurised
milk into Class | and I1s. The results indicate the poor
quallty of raw milk.
ere was a W|de var|at|on in the plate count (Table
Zh In the case of the raw milk samples, this may e
nbuted to the fact that the samp Ies ad been collected
from different ??urce Near?/ all of the raw milk
samples an of the pasteu se samples were pre
sumptive c0|orm ositive.  The results (Table
Indlicate that 83 per cent of.raw milk had E. coli. Aerobag-
ter aerogenes was present in 17 per cent of the raw milk
and 50 per cent of pasteurised milk samhl es. Because
coliforms usuially do not survive pasteurisation, a positive
cohform test sug ests recontaminationd.  These results
indicate a high Oegree of contamination of raw milk
with m|croorgan|s 5 of faecal origin.
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Results in Tables 4.5 and 6 show that there was liftle  References

or no bacterial load in the samples of flavoured milk;
The low bacterial count cannot be attributed solely to
the effect of pasteurisation since the results on flavolired

and pasteurised milk were widely different.  Besiges
oastebried mill s 2 e Shelf-1fe at anbien
emperature unlike flavoured milk which was observed
to, keep for many days, 1t is likely that the flavoured
milk 1S made from milk powder or groundnut milk
WhICh n comblnat|on with heat sterilisafion may account
for the low bacterial count. The addition of"chemical
preservatives may be another factor. The coliform
contamination_hds begn observed in only 4 per cent of
the samples, Since coliforms reflect the general bacterial
contamination, it is aE) arent that the “flavoured milks
were in good sanitary condtion.
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A study was conducted to mvesﬂg]ate the effect of less costly and easily available laminated packages, polyethylene and parchment

paper on the keeping quality of k

oa. The preirradiated laminates consisted of (i) cellophane/low density polyethylene; (i) poster

paper/low density polyethylene/0.015 mm aluminium foil/low density ployethylene; and (iii) poster paper/low density polyethylene/
0.02 mm aluminium foil/low density polyethylene. The changes occurring in khoa packs during storage at37°C, 8 d 110C and-20°C

were studied in respect of organoleptic properties, moisture, lactic acidity,
microbiological changes in terms of differentia®count, spores, ?/east and mou
ethylene remained acceptable upto five days at 37°C and upto 14

recorded. Khoa samples packed in parchment paper and po(v
days at S~ C. Laminate packed samples were acceptable

days at -20°C. Four ply aluminium coated laminates proved to be the best for packaging of khoa

density polyethylene and parchment paper.

Khoa occupies @ Jaromment Iace in the diet of
Indians, as It grow S a base for the preparation of
variety of swee the 25 million tons of milk pro-
duced'in t e country nearly 7 per cent IS converted into
khoal The keeping quality of khoa is affected by the
extent of contam|nat|on dfter manufacture and "sub-
se uent handli mg Various Pes of MICroorganisms

wm In khod produce off flavours and changes in

5|co chem|cal attrlbute323wh|ch lower the shélf life

0 a few days. Packaging of khoa In qeterged butter
Paé)er was SUg ested a5 a possible method for Tm rovmg
keeping qualityd-7. ~The feasibility of using ti
contalners as suggested by Rudreshappa and "Deg,

or more than 5 days at 37°C, 30 da}/s at

Feromdevalue free fat acidity and tyrosine content;
ds and lipolytic counts at 37°C and 8™ 1 °C were also

1°C and more than 75
ollowed by two ply packs, high

ag?ears to be impracticable because of their ver)( hﬁh
t. Inview of this, less costly materials suchas exible
films, laminates, alum|n|um foil “and past|c pouc es
have successfully been tried in Western d a|rﬁ/ roducts.
Cooke9 observed that, foils of 0.0015 |n thickness or
heavier which are dev0|d of_any pinholes give zero
Wefer vapour germeab| ity.  The "properties of thinner
foils are improved by combination with one or more
plastics in te form of coatlngs or._laminates10-11
AIthough many of the film sachéts utilize a single ply
material with heat-seal characteristics for most types of
ood prodlucts, the laminates offer all the barrier and
functlonal values and also meet other physical require-
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ments including climatic resistance, weldability and
machineability Inwewoftheaboveconsrderatronsthe Tabie Lo chemicalauality of knoa atene tne of packaging
present studiés were planned to mvestrgate the effect Constltuents Range Average
of (a) laminated packs (b) high density eth%/Iene o fo
and_ (C) parchmen paper on the keeprng qualr khoa  moisture 304 144 3384
at different temperatures of storage. Total solids 625 - 6900 G613
Materials and Method Eatt' zltlsgg : %ﬁg 21%%2
aterials and Methods fotein B -2 -

&Preparatron of khoa: Fresh cow and buffalg &2 A
milks were mixed in equal proportions and standardised ~ Acidity (% |acue8 0423 - 0450 0432
fo 5 per cent fat. Khoa was made from 5-lit lots of milk  Tyrosine (mg/10 pkhoa) 58 165 1643
I a stainless steel kettle. The different lots were mixed Pehoaleggov%uf(rggta)@f0002N 0 05 0
thorouhly while still hot (in the same kettle) Defore —proe'Giy acids (9 oy 00141 - 00378 0.03esL

berng drs rrbuted |nto the varrous packs.
\a% g lots of khoa were
ac aged |Ie hot |n the foIIowrn[p ;{JOUC es: () parc

ment aper U ce lophane/ SOR

Iow ensi eth?/ ene—2 1), m%) |%/|
density foo 9 yethy Iene— D (Iv) 4

poster paper 008 ow densrty poI ethyleng/ 05 mm

aluminium foil/150 g Iow density polyethylene—{& P):

68 5 GSM Ip]osteer (per /100 g low densrty ponetheIene/
2 mm aluminium foil/150 g low density polyethylene

5
The presterilized 2 MSDAT, 4P and 5P laminates
were procured from Bhabha Atomic Research Centre

by ultraviolet radiation. Khoa samples stored at deep
freeze temperature (—20°C) were not used for micro-
biological ‘studies since miCrobes are not expected to
show"appreciable growth at this temperature.

Khoa Suspension for analysis was prepared according
to the method of Foster et 4118 for cheese. Appropriate
dilutions were made from homogeneous suspension of
khoa usrn? 2 per cent sodium citrate.

Total plate” count: Appropriate dilytions of khoa
suspension were plated in duplicate using Ching blue

%arG and colonies counted after 48 hr of incubation at

Bombay. 1Pand 3 HDP procured locally were sterrhzed 31£1°C.

by conventional method. The packages containing khoa
weEe sealed, labelled and stored at™37°C, 8+1° and

Sensory evaluation; This was carrred out to assess
the ﬂavour coIour boda/] and texture o khoa
jamun (a type of sweetrmeat prepared from khoa) was

repared from khoa stored a three different tempera-
ures for drfferent duratrons Gulabjamuns were evaluat-

h/ panel of {< does for ascertaining the suitabili
fres and stored khoa for sweet meat making on hedonic

alel3

Chemrcal methods: . The morsture and fat per cent
in khoa were determined by ISI methodsl4. Per cent
lactic acidity was determrne b¥)t|trat|ng 10 g"of recon-
stituted khoa with 0 eroxicle valug ex ressed
as ml of 0.002 N sodrum th|o sulphate per gk%
was determined on fat extracted from 10.g°knoa soae
in 30 ml chloroform for 12 hr in an airtight flask. The
chloroform extract was used for estimation of peroxide
value by AQACLH method. Free fatty acid (as per
cent oleic acid) was estimated by the method of Thomas
eta/lo T¥ros|ne tm /100 g kh az was measured by the
method of HullZ/ after reconstituting the product in
warm d|st|IIed water.

Micro |olog|cal analysis:  The stored samples

khoa \were opened by Schematic random process unaer
asceptic conditions In an inoculation chamber sterilized

Gulab-  which had a light to deep blue colour, The proteolytic

Differential counts: The plates, used for total plate
count were also used for counting acid producing,
proteolytic and chromogenic colonies, Acid producing
organisms were either Surface or sub-surface colonies

organrsms had"a cIear Zone around the colonies, he
ch romogenrc gro [p of organisms S owed a varie
colours “whichi” ranged from golden yellow, orang to

of g ink. The chromagenic count was taken after 5 days
t J0°C.

Spore count:  1:10 dilution of khoa suspension was
heated at 80°C for 10 min (Foster et a)Ds Appro-
priate dilutions were than plated usrn%r Erpptone Dextrose

agar. Plates were incubated for 48 hr at 37+ 1°C.

Table 2. bacteriological quality of KI-DA AT THE T"VE
PACKAGING

Microorganisms Count/g Averag)e
count/g
Total bacterial counts 8,000 - 21,000 12,000
Acid prOdUCerS 3,000 - 11,000 7,500
PrOtGO'yth types 3,000 - 5,000 3,000
ChromogenlC typeS 2,000 - 3,000 2,000
b olytic counfs 900 - 1,000 600
\}%re count 50 - 300 200
asts & moulds 10 - 30 20
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Table 3. effect of modern packaging materials on chemical quality of khoa

174
Storage Storage  Moisture %
Type of package period  temp.
(days) t°
1P 5-10 31 259- 209
1430 g+1 325 - 239
30-75 <20 326 - 270
2 MSDAT 5-10 3 30- 285
14-30  g+1 335 - 312
3015 20 338 - 321
3HDP 5-10 37 302- 263
1430 8+l  331- 302
30-75 =20 3B1- 310
4P 5-10 31 36 - 301
1430 g+1 336 - 318
30-75 20 360 - 336
5P 5-10 31329 - 305
14-30 g+ 337-3L7
30-75 20 3BT - 328

Yeast and mould count: These were determrned by
plating suitable dilutions of khoa on potato extrose
agar The plates were mcubated or 35 days at
22+ 1°C and counts mae as per APH

Lipolytic counts: ~ Suitable dilutions of khoa samples
were plated on tributyrin agar medium2L  The plates
were incubated at 30—L°C for 35 days.

Results and Discussion

The chemical and mrcrobrolo ical qualrtly of khoa
before packaging have been prese ted in"Tab es land 2

The moisture™per cent in khoa samp es varied from 310
to 37.0 per cent and fat from 21610 235 per cent with

averages of 338 and 224 per cent respectively. The
averagev |ues for total acrdr tyrosine, peroxr evalue
ana free fatty acid swere 0437 per cent, 1

of khoa, 0.15/g khoa and 0.032 per cent’ respectrvely for
fresh samples,  The chemical and microbiological
changes of differently packed and stored khoa corres-
pronpgn t0 varrous st ra e temperatures are given in
he suitability of khoa samples

4 respectivel
no eptrc aIrty
for t e prepar tron of Gu abjamun efore and after

storage was studied. hamun Were O|prepare
standard roceplure Loc% %vﬁe Was Use 8
It was fried till a deep brown colour was obta ne

Gulabjamun immersed | |n sugar s}/ru were served to a
panel of juages for sensory evaluation. The acceptabili
scores were"classified on”a nine point hedonic scale

100y of moisture at

Peroxide

Acrdrty
value

Tyrosrne
(% lactic)

™o

176 - 320
20.0 - 25.2

-
178 -

181 -
192 -

FFA (%oleic)

040 -
0.03 -
0.20 -

032 -
032 -
010 -

0.37 -
0.34 -
0.10 -

0.34 -
0.33 -
014 -

029 -
0.28 -
0.14 -

0.95
0.77
0.75

0.78
0.65
040

0.90
0.70
0.5

0.70
0.60
0.65

0.73
0.60
0.5

0345 -
0113 -
0.113 -

0.254 -
0.092 -
0.085 -

0.338 -
0.075 -
0.113 -

0212 -
0113 -
0.099 -

0212 -
0.092 -
0.085 -

0451
0.155
0212

0.367
0.141
0.115

0430
0.169
0.197

0.303
0.155
0.169

0.289
0141
0.141

058 -
054 -
0.51 -

0.56 -
056 -
051 -

059 -
0.56 -
0.51 -

057 -
054 -
049 -

0.54 -
0.54 -
049 -

082
0.62
0.67

0.74
0.61
0.64

0.79
0.62
0.67

0.73
0.59
0.59

0.69
0.58
0.58

214
243

0.7
240

173 -
186 -

173 -
183 -

258
240

258
238

(Table 5) Khoa samples packed in parchment paper
polyethylene packs were rated as “satisfactory’
Gpto frve days at 3 C and good upto 14 days at 81°
quality Gulabjamur were' obtained from khoa
samples packed |n5 upto 30 days at 8+1°C. At-20°C
storade all the samples packed” in parchment paper,
p}oy hylene and Iamrnates proouced good ~ quality
abjamun upto 75 days of storage Storage studies

be ond 15 day; swere no conducted:
oisture: ~ The loss of moisture during storage varied
with the Qﬁe of ackage used and the Temperature of
stora oa samples packed in parchment paper and
store at all temgerature showed the maximum loss
ofmorsture while packe hoa regrsﬁeredamrnrmum
loss at all emperatu sof stora8e Although the Ioss
C and -20°C was_considerab é
lower than those of the samples stored at 37°C, the tren
of loss of morsture in all the packages was more or less
the same. It IS evident that thé aluminium coated
laminates provide better protection against loss of
moisture dug to ther Superior moisture barrier

roperties.

pA%rdrtp The averae total Iactrc acrdrty of khoa

before storage was 0432 per cent. The acidity of khoa

samples stored at 37 °C n three Iamrnates did’not show

a srgnrfrcant increase upto 5 days of stora%e except IP
3H DP where it rose to 058 and 059 per cent

res ectively. The valugs for lactic acidity on 7th and

10th day of storage at 37°C showed a steep rise in all the
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Table 5. ratirézlvrl):’[&ulab amunaprepared from stored khoa
FIVE JUDGES)

Storage temp Storagje Type of packaging material
erio

ridays) IP 2MSDAT 3HDP 4P 5P
5
37t1 2
10
811 14
2

5
9
b
4
9
8
i
-20 30 9
9
9
9

=
00 O OO LO O LD I~
OO OO O o
—J O OO LOIH O O I —
€O €O OO 10 O >~ 1o

Scoring

Like extremely-9; Like very much-8; Like moderately?
L"ke slightly-6; Neither liked nor disliked-5; Drslrkeslrghtlr

Dislike mo erately3 Dislike very much-2; Drslrkeextremeyl

samples. The increase in the acidity upto 14 days at
821°C was msrgnrfrcant but later it also showed an
increase by 0.1 per cent.  After 75 days of storage at
20°C the ‘acidity of khoa increased to 0.6/ per cent in
P and 3HDP, (0764 in 2MSDAT, 059 in 4P and 0.58 in
5P. Lactic acrd|t¥ on 30th day of storage at 8£1°C
corres onded to he acr ity on 75 days of storage
at -20°C. The rate of change in acidity in different
packa es showed the same trend at all temperatures of
torag On the basis of lactic acid development, 4P
d 5P may he considered to afford better protection
for storage of khoa
Protein breakdown Tyrosine values were intencled
to serve as a marker for determrnrng the extent of
protein breakdown in stored khoa. The initial tyrosine
value of 16.13 khoa in the present experrment
15 Iower than those reported )(Ru resha) Ba and De8
although on dry matter basis they would be identical.
According to Rudreshappa and Dedthe khoa tested gave
15 per cent totaI so||d 8. against 66 per cent in"the
present study. . The enquiries with khoa dealers reveal
hat product with 75 er cent total solids does not meet
their specrfrc requrre nts for the preparation of sweets.
A maximum proteol ytrc activity was observed in khoa
samples stored at 31°Cin parchmentp er,Although,
differences in tyrosine valtes as affectéd by packages
were statrstrca significant at 5 er cent level, the

duration of sto age was signi |cant both at one and5

per cent levels at” 37°C and 8°C.  The_aluminium
coated Iamrnates provided better rotectron agamst
grotprn drolysis as compared wrt cell pp@ane poly-
th eneI mrn te and s|n| polyethylene fi
eroxr e value: Oxidative ctianges in fat were mark-
gher at 37°C than at 8+1°C and 20Cstorag
K oa an (packed n nparchment paper ang E Z
ethylene showed maximum formation” of peroxices at

JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL. 12, JULY-AUGUST 1975

3°C. A 50 to 100 per cent mcrease in the peroxide
valug took place betieen 5 and 7 days in- parchment
paper packs at 37°C. At 8+ °C also, the parchment

er nacked product showed maxrmum peroxide
value gO 175) upto 30 days of storage, Two pl Iamrnates
afforaed hetter rotectron against xrdatron compared
with IP or 3HDP but thé former proved |nfer|or to
aluminium coated laminates. . Low temperature storage
srgnrtrcantl retarded the oxidative spoilage, of khoa.

The statistical anaI SIS showe that per Xide values
were significantly affected both bfy the packages and
[lrerrods of stora e, the test of srgnr Icance berng vaIrd at

er cent and 5 percent | ev?

Free fatty acios: Free fat acidity |(per cent oleic
acrdg Was measured to quantify hydrolytic chan%es of
fat during storage of khoa. Khoa, packed in parchment

aper showed a rapid increase in the prodyction of
ree fatty acids at all the three temperatures of storage
the maximum oleic acid (0.4512) being at 37°C after 10
days of storage. The mrnrmum acidity %olerc? at 3/°C
wes produced in khoa samples packed in aluminium
coated laminates on all days of analysis. 2MSDAT
proved better than polyethyléne but rntenor to tourply
aminates as judged by’ per cent oleic aci |t¥ |m| ar
observations Were recorded at 8+1°C and -20°C. T]

four-ply laminates coated with aluminjum were su enor

over thie two-ply Iamrnatron or polyethylene and parch-
ment paper for storage at a temperatures.
Total plate count: ~ At the time of packag mg of fresh
khoa the total plate count ranged from 8000 t0, 21 0/8
of khoa with an average of 12000/g.  Naidu an
RanganathanZZ reported S.P.C. to range from 13000 to
15,00,000fg of khoa in the market samples of khoa.
The values for SP.C. in stored khoa samples at 37°C
temperature on5 7and 10 gays and at 8+1°C on 14th
ponwar showed a rapid “Increase.  The multipli-
cation of microorganisms in khoa samples stored at
37°C was faster than at 8£1°C. The maximum plate
count was observed after 10 days of storage at 37°C
whereas the highest count
Og) Was. reatted At BE1°CafeP 3 0 days of
torae able 4).  Further, the growth t Icro-
organrsms durrng storage 0f khoa wis also affected b
teuéype of packa e used On the 5th day of storage at
khoa ‘sam es acked in 3HDPsowe |rgest
pIate count( 5,00 1gkhoa followed |n desced g
order by IP, 2MSD 0n 30
storaﬁe at 8+1 C khoa samples acked |n3 d
[P sfiowed maximum plate” count (3 0x|03(g) whrIe
bp showed the Ieast count (215x103g). It may be
ossible that parchment pa rEr per and high density poly-
thylene films with high moisture and astransmrssr n
propertres allow 0 gen to enter the packs and help the
growth and multipfication of bacteria.
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Differential counts:  The dlifferential counts com rrsrn%
of acid produicers, proteolytic and chromogenic type
also, increased dunn%; storade of khoa as conipared with
the initjal drfferentra count (Table 2). Differential counts
were also affected h e package ‘and temperatyre of
storage (Table 4). The initial nurmber of acid procucers
In kiioa before packaging was only 7500/g but after
[ daYs at 37°C and 30 fays at 8+1°C it rapidly rose to
22x1059g and 8x104q” respectively in 'IP “packets.
The inciease in the nlmber of acid prodycers was
accompanied with mcreased Iactrc acid production In
khoa, The lowest num er of acid producers was found

in 5P.  The Initial roteoIYtrc count of khoa hefore
packag mg Was 000@ oytrc counts increased in
stored” khoa at 37° The maximum

number of proteolytic organrsm reached was _18x 103
in [P packed khoa samples at 37°C after 7 days 0
storag e The highest and lowest values recorged for
proteo 2ytrc counts after 3() days at 8+1°C were 70x 103
and 42x103g for 1P and 5P packed khoa samples.
The mcreases in_the number of proteol ytrc organisms
during storage of khoa samples at 37°C and 8, P C are
also accomﬁanred by higher tyrosine values (‘r able 3)
Although the. chrorogénic counts were low in com-
parison to acid formers and protein hydrolyzers their
?ur%ll)ers also progressively Increased” during storage

able

Spore count:  The spore count of fresh khoa samples
taken before packaging was 200/3. Naidu and

Ranganathan22 have ‘reported 324 s ores/ g in khoa
samples collected from market n our stu %a mrnor
Increase in the spore count was observed
and 81°C during storage (Table, 4I) The effect of
packages on spore count was negligible
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Yeast and mould count:  The initial yeast and mould
count in khoa was 20/g. A distinct mould growth
appeared on the surface and body of khoa, samples
packed In 3HDP after 30 days storage at 8;1°C an
ess 50 at 370L. The presence of yeast and mouIds in
khoa is objectionable since they produge discolouration
defects and lipolytic changes calising off flavour develop-
ment in the product. The number of yeast and moulds
increased prOﬂressrvely during storaPe at 37°C as well
as 8it 1°Cin all the stored khoa samples. The differences
In the yeast and mould counts due 0 penod of storagg,
temperature of storaPe and packages were
found to be statistical y s| nrfrcant

Lipolytic count: po yrtrc organrsms in khoa
before packagin vvere 600 heir num er showed an
mcreasrn tren in_all oa samples on storage at
3rrCand’8;PC. IP acked khoa samples_showed the
maxrmum f oI ic count of 44x|03/g while the least
count of 30x 1039 was observed in 4P after 5 days of
storage at 37 C. Srmrlarly at 8+1 C after 30 “days
storage the maximum nuriber of lipolytic organisms
were 30x]031n IP and only 20x| 30" In 4P packed
samples. It was of interest t0 note tha mcrease In the
lipolytic counts both at 37°C and storage were
&%companred by higher values of free fatty &cids in

0a
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Development of High Protein Bread. Part 1l. Soya
Flour Utilisation
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The optimum level of soya flour which can be added to a new high yielding Indian wheat variety, namely Sharabati sonara and
processing conditions for obtaining high protein bread have been discussed. Soya fortified (10 %) bread can be prepared by straight
dough method using 100 min fermentation time. Addition of fat and oxidising agent improves the quality of the bread.
Sodium stearoyl-2-lactylate increases the mixing tolerance, loaf volume, grain texture and crumb score.

It has long been recognised that the soya flour is an
excellent méans of increasing the protein content of
cereal foods and also enhanCing their nutritive value
as the amino acidl of soya profein and cereals supplement
each other. However'soya fortification of baked pro-
ducts creates many techriological problems, with refer-
ence to water abSorption, fhixing, fermentation, loaf
volume and the acceptability of the final product.
Varjous workers have ‘also sngested that the baking

erformance of soya fortified flour can be improved by
ptrr(t]dfcertam modifications in the processing techni-
elt et al\' Finney et al2land Tsen et ald,
an Teen and Tang5 have “shown that Improvement in
the baking performance of soya fortified flour can be
achieved Ty increasing water " absorption, decreasing
mixing time, reducing fermentation ' time,  Increasing
oxidant and adding dough conditioner. No s¥stemat|c
work on the soya fortification of Indian wheat for the
reparation of bread has been reported. The work was
herefore, ungertaken to. standardise conditions for
Preparatron of soya fortified bread and to understand
he effects of different levels of soya flour and improvers
on the quality of fortified bread.

Materials and Methods

The strarght grace flour used in this study was obtained
by millin harahatr sonara wheat in a Brabender junior
experimental mill. Defatted solvent extracted commer-
cial soya flour (1100 mesh) and wheat flour used in the
study Were analysed for moisture, protein and crude
Irﬁt accordingto Cereal Laborat Methods and

eva Ues are given in Taple 1

Baking tests Three different methods were used to
examine"the influence of various formulae and pro-

*Doty Laboratories Inc. Noith Kansas City, M O 64116, USA.

cedural changes on the reIatrve nfualrty and loaf vqume
of finished, bread. baking formula and procedure
emﬂlo edl included: Q ) a sho strarg/tdou hmetho
with 100 min fermentation time; »Pa () per cent sponge
dou method with 4 hr fermentation time; and ([n)a
sat g Rar delayed method with 1 hr fermentation time

Sho strarght dough method:  The following formula
Was Used.
Quantity

Soya fortified (10%) flour 0
Water 140
Y east b
Shortening 4
Salt 4
Sugar 10

Sodium stearoyl-2-lactylate QSSL) or Potassrum bro-
mate was,used in vanable uantities. All the ingredients
are mrxed at room tempera ure; dough tempera ure was
kept at 27°C. _The ou% was rounded by hand and
fermented at 2°C an 5 per cent RH. upto selected
period. Fermented dough was moulded usrnﬁ National
moulder. Moulded dou h was laced in t e reezed
pan and proofed at 45° er cent R upto
pro nate time. Baking Was done for 20 min at 22
e volume was measured by the rape seed dis Iacement
method within 10 min after removing loaf from the oven
and scored after 18 hr.
Seventy per cent sponge dough method:  The follow-
ing formula was used.

Quantity
Sponge g%
Water 84
Yeast b
Shortening 4

« Deputy Commissioner, Department of Food, Krishi Bhavan, New Delhi.
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Table 1 composition of wheat and soya flours

Ingredient Moisture % Protein % Crude lipid %
Wheat flour 140 9.8* 0.80
Defatted soya flour 8.0 50.0** 1.50

*14% moisture basis;  **on dry basis.

. All the ing}r_edients of sponge were mixed for 2 min
in National mixer and sponge was kept for 4 hr fermen-
tation at 27°C and 85 per cent R.H. Sponge was taken

out and remixed upto alopropnate m|xingn Ime with the
Ec%IJ%W|ng in a National mixer and dough was kept at
| Quantity
Dough (%)0
Water 52
Salt 4
Sugar 10

Floor time giiven_was 45 min. Scaling, and intermediate

proofing for 10 min.  Dough was moulded and kept in

%reezed pan and proofed Upto apprognate roofing at
0°C and 85 per Cent R H., baked at 220°C for 20 min,
Salt sugar clelayed method:

Quantity
Sponge E%
Water 140
Yeast 6
Shortening 4

. All the ingredients of sponge were mixed for 1 min
in National mixer. Sponqe fermented for 1 hr at 2/°C
and 8 per cent R.H.; taken out and remixed with
salt-4 g ‘and sygar-10 g for appropriate time, _
-Dough was Kept at"27°C ‘temperature,  Floor time
?lven was 45 min. Scaling, and intermediate Rroofmg
or 10 min, Dough was moulded and kept N
?reezed pan for proofing at 50°C and 85 per cent R.H,
or agpropnate_ proofing. Proofed dough was baked at
220°C'for 20 min,

Results and Discussion

M|xmg]_stud|es: Farinographic studies were conducted
to determine the effect of addition of different levels of
defatted soYa flour and SSL on the mixing characteristics
of wheat flour/wheat s%ya flour blends.” The effect of
?ddmon of soya flour anid SSL Is showp in the result_lnﬁ
arinograms presented n Fig. 1.and the interpretatio
of these farinograms are given in Table 2. Farinographic
studies indicated that water absog_)tjon of control flour
was 56.6 per cent and by the addition of 5, 10 and 15
Eer cent sog/a flour the Water absorptjon increased to
8.8 61.6 and 65.0 per cent respectively™ The stability,
MTI, TMD was usually less than the wheat flour alone.
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Fig. 1. The effect of addition of soya flour with and without
SSL on farinograph mixing characteristics ofthe Sharabati
sonara Wheat variety flour.

Top: wheat flour control bread. From left to right: first line,
addition of 5% soya flour, with 0.5% SSL, with 1.0% SSL; 2nd
line from left to right, addition of 10% soya flour, with 0.5%
SSL, with 1.0% SSL; 3rd line—addition of 15% soya flour,
with 0.5% SSL and with 1.0% SSL.

The narrow farinograms width at the addition of dif-
ferent levels of soya flour showed the poor stability.
Addition of SSL gt 0.5 and 1.0 per cent did not effect
the water absorption but could “dela dough develop-
ment, increase in dough stability and tolerance which are
well comparable with wheat flour farinograms.

The increase in water absorption of soya fortified flour
mainly derﬁ)ends upon the type of processed soya flour
used. * Generally over heated flour absorts high'percen-
tage of water than the under heated on.

Table 2. effect of addition of defatted soya flour and ssl
ON THE FARINOGRAPH CHARACTERISTICS OF WHEAT FLOUR/

WHEAT SOYA FORTIFIED FLOUR

Soya flour SSL added ~ WA STD TMD
(%) (%) (%) (min) (B.U)

Control — 56.6 17.25 40

5 — 578 140 60

5 0.5 578 195 30

5 10 578 195 20

10 — 618 115 10

10 05 61.8 195 40

10 1.0 618 195 20

15 — 65.0 115 80

15 05 65.0 195 30

15 0.1 65.0 195 30

WA =Water ahsorption %

STD - Stability time in min
TMD =20 min“drop
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Baking studies: It is well known that addition of
soya floUr to wheat flour effects adversely the water
absorption, fermentation time, volume, grain, texture
soore, colour of crumb, flavour and finally acceptability
of the haked progucts. To over come these acverse
effects certajn modiification in the mmng]and fermenta-
tion are adopted to minimise the damage to gluten
structure so that the dou%h can hold thegas hibbles
produced during fermentation. _

Effect offermentation time:  To shorten the straight
doug[h procedure, evaluation was first carried out on the
effeCt of fermentation time. Ten [ier cent soya fortified
flour was fermented at 27°C for 100-180 min with the
difference of 20 min. Fig. 2 shows the bread produced
with different fermentation times and the results are
summarised In the Table 3 When the dough was fer-
mented for 160-180 min the resulting bread has slightly
decreased volume, open thick wall grain, sllghtlry]/
harsh texture with dull crumb colour.” The doug

10% soya fotified flour.
Left to right:

fermentation time.

Fig. 3. Comparison of three different methods for the production

of 10% soya fortified bread.

Left to right:  bread produced by short straight dough method, of 15 where as crum

salt sugar delayed method and 70% sponge dough method.

Fig. 2. Effect of fermentation time on the baking*quality of
100 min, 120 min, 140 min, 160 min and 180 min
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Table 3. effect of fermentation time on the baking quality

OF 10 PER CENT SOYA FORTIFIED ALOUR

Fermentation ~ Volume ~ Grain  Texture  Crumb

time (100g  score score  colour

(min) flour loaf) score
Wheat flour 530 8.0 100 8.0
100 500 7.0 8.0 6.5
120 500 6.5 15 6.5
140 500 6.0 7.0 6.0
160 480 6.0 6.75 6.0
180 480 50 6.75 6.0

Grain and texture scores were out of 15 and crumb colour
score was out of 10,

Table 4. effect of various formulae and procedures on the

BAKING QUALITY OF 10 per cent SOYA FORTIFIED FLOUR
Volume  Grain  Texture  Crumb
Method (100g  score score  colour
flour loaf) score
1. Short _strai?ht
dough with 100
min fermentation 500 7.0 8.0 6.5
2. 10% _spon%e
dough with 4 fr
fermentation 500 6.25 8.0 6.0
3 Saltsué;ar _delalyed
method with L hr
fermentation 500 6.25 15 6.0

Grain and texture scores were out of 15 where as crumb colour
score was out of 10.

Table 5. effect of addition of s%a flour at different

LEVELS WITH AND WITHOUT SSL ON THE BAKING QUALITY OF
WHEAT FLOUR
SSL Volume  Grain Texture  Crumb
DSF  added (100g  score score  colour
% % flour loaf) score
100% wheat flour 530 8.0 100 8.0
5 — 510 8.0 9.0 1.0
5 +0.5 560 8.0 9.0 170
5  +10 570 8.5 9.5 15
5 +20 630 8.5 9.75 15
10 — 480 7.0 8.0 6.5
10 +05 530 1.25 8.25 6.75
10 +10 560 15 8.5 70
15 — 380 6.0 6.5 6.0
5 405 430 6.0 1.0 6.0
L +10 470 7.0 1.25 6.5
+20 510 70 15 6.75

DSF = Defatted soga flour. Grain and texture scores were out
colour score was out of 10.
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Table 6. effect of addition of potassium bromate on the
BAKING QUALITY OF 10 PER CENT SOYA FORTIFIED FLOUR

Volume  Grain  Texture  Crumb
Pot. bromate (ppm) (1009  score score colour

flour loaf) score
20 500 70 8.0 6.5
30 500 7.0 8.0 6.5
40 500 1.25 8.0 6.5
50 520 750 8.2 6.5
60 540 .75 8.3 6.75

Grain and texture scores were out of 15 and crumb colour score
was out of 10.

Fig. 4a. The effect of addition of s« soya flour with and

Wlt OUtS Table 7. effect of addition of refined soya bean oil on the
Left to right: wheat rour control: 5% soya fortified flour with sakinG QuALITY oF 10 pER CENT SOvA FORTIFIED FLOUR
0.5% SSL; 1.0% SSL and 2.0% SSL. .
Soybean Volume  Grain  Texture  Crumb
DSF ol (100g  score score colour
%) (%) flour loaf) score
10 0 430 6.5 1.5 6.5
10 5 490 7.0 8.0 6.0
10 10 010 1.25 8.25 6.0
0 5 510 1.50 8.50 6.0
0 2 530 8.00 8.75 6.0

DSF- Defatted soya flour. Grain and texture scores were out
of 15 and crumb colour score was out of 10.

Table 8. effect of bleaching agent on the baking quality
OF 10 PER CENT SOYA FORTIFIED FLOUR

Bleaching  Volume  Grain  Texture  Crumb

. DSF  agent* (100g  score score  colour
Flg 4b . ngECt of addition of 10% soya flour with and without (%) % ﬂour |Oaf) score
Leftt o right: wheat flour-control: 10% soya fortified flour alone, 10 500 7.0 80 63

9 0 10 0.03 500 8.0 8.0 15

and ngh 0.5% SSL and 1.0% SSL. 0 00 200 50 80 80

*Oxylite type BB bleachmgi agent.  Grain and texture scores
were out of 15 and crumb colour score was out of 10.

fermented for 100-140 min showed same volume but 100
min fermented dough was, better in grain, texture and
crumb colour than’the 120 and 120 min fermented

Fermentation for 100 min was appropriate for
the Oevelopment of 10 per cent soya fortified bread,
and hence this was selected for further studies.

Effect of different methods on he Ioaf volume:  The
effect of three different methods (1) short straight dough
W|th 100 min fermentation time; (fi) 70 per cent sp one
o
- : elayed method wi |
Fig. 4c. mteh :the%tsff addition of 15% soya flour with and nrea qua ”X 0]; leo Peesr Ctesnta ?gygﬁ%glfegeg OH{ 1|S- asgigv\an

g | ul ummari
e, g it 5SS L 00 S and 2o SaL e o Flgure 3 shovvs that very acceptable bread was produced
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by the 10 ber cent soya fortrfred flour by all the three
methods. The bread proguced by the salt sugar eae
method was slightly inferior than the bread produce
using the other methods. The choice was the s ort
strarght dough method with 100 min fermentation time,

Therefore the short straight dough method was selected
for further studies.

Effect of addition of defatted soya flour with and
without SSL on baking quality: Addition of soya flour
adversely affects the"loaf volume, grain, textdre_and
crumh score of the finished bread and'the adverse effects
intensify as soya flour is increased, particu arIy at 10-15
per centlevels(Table 5 and Frﬁ 4AB C). Results of the
baking study showed that the addition of 5 per cent
Fig. 5. Effect of addition of potassium bromate on the 10% defatted soya flour to wheat flour did not affect signifi-

soya fortified flour. cantly the foaf volume, Igrarn score but the texture and
Left to right: 20 ppm, 30 ppm, 40 ppm, 50 ppm and 60 ppm. crum coIour score dc eased B the ad |t|on 0f 0.5,
. . 0 and 2.0 per cent SSL the vol ume rain and texture
was Increased t han control rour bread. Bythe addition of
0 per cent so%a flour the volume of the bread decreased
bout 50 ml an the control flour bread and the bread
Was of acceptab edualrty With the addition of 0.5
Per cent SSL the volumes of 10 per cent defatted soya
ortified bread and control flour were the same and the
addition of 1.0 per cent SSL increased the volume of lO
er cent sova fortified flour by about 30 ml more than
he control flour. With the addition of 15 per cent soK

flour the volume Was reduced for about 150 ml and t

%ram texture and. crumb colour score was very poar.
the addition of SSL at the level of 2.0 per cent, the
volume Increased but the grain and texture score were
Fig. 6. Effect of addition of refined soya bean oil on the baking not significant and- e bread wes of unacceptable

quality of 10% soya fortified flou. quality.

Left to right. wheat flour-control, 10% soya fortified flour ,, Effectofpotassium bromate on the baking quality: As
bread wgrth 0% oil, 15% oil, 10% oil, 5% oil and 10% the addition of potassrum bromate s allowed inthe coun-

efatted soya flour bread. try, the suitability of potassium bromate for im rovrng
, 1tthe bakrntt; characteristics of 10 per cent soya fortifie
our was

ested. Potassium bromate was added at 20

- ppm to the 10 per cent soya fortrfred
flour. " The breads produced are_shown In Frg

the results are summarised in Table 6. . Th results

Indlicated that the 20, 30, 40 ppm potassium bromate
addition gid not im grovetevolume but rarn score

was,slightly improved. But at 50 and 60 ppm there was

an increase in volume by 40 ml and grain score was

equivalent to the wheat flour bread.

| Effect ofaddition ofrefined soya bean oil on the baking
quality:  Studies were conducted to determine the

effect of addition of Spya.bean oil on the baking qua |ty

. § of 10 per cent soya fortified flour. Fig. 6 shows th

‘ bread produced by the additjon of 5, 10 15 an

Fig. 7. Effectofbleachrng agent on the 10% soya fortified bread. CENE refined soya bean oil and the resultsaresummarlesd

Left to right 10% soya.fortied_bread with 0.03% and 0.06% | in Table 7. These show th ataverg/ oor quality
bleaching agent. bread IS produced with the 10 per cent soya fortrfred
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flour, but with the addition of increasing quantities of
soya bean oil the volume, grain and texture are improved,
The colour of the crumb”showed dull appearance with
the addition of refined soya bean oil. The best bread
was produced with the 10 per cent soya fortified flour
with the addition of 20 per cent refinéd soya bean oll.
Effect of bleaching agent (oxylite loe B) on the
baking quality: Addition of Soya Tlour t0 wheat
flour “gives dull colour to the crump_due to whrch it
15 Undcce tabIe by the consumer To overcome this
problem our was treated with flour bleach |n% gent
namely oxylite tty)pe BB at the concentration of 0:03-0.0
per cent. “The bread produced is shown in Fig. 7 and
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data are summarised in Table 8. These show that
addition of bleaching agent did not affect the texture
score and volume, the grain and colour of crumb was
ven{ much improved. With the addition of 0,06 per cent

ite type BB the crumb colour was equal to the 100
per cent wheat flour bread.
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Raw milk preserved with 0.075, 0.15 and 0.21 g formaldehyde per 100 ml sample was tested to detect any toxicities while used
as a diet for mice. Possible variations in acidity and milk fat content in these milk samples were also studied. No significant
differences in weights of mice fed fresh raw whole milk and those fed milk treated with 0.075 or 0.05 g formaldehyde were noted.
However, a significant difference in weight at 5 per cent confidence level was noticed between mice fed fresh raw whole milk and
those fed milk treated with 0.21 g formaldehyde. Per cent lactic acid values revealed that formaldehyde preserved samples were
not significantly different from fresh untreated raw milk. Milk fat levels remained the same in control and formaldehyae treated
milk samples. Fat content in all samples remained constant throughout the one week storage. AIIsamﬂIes retained normal texture,

cowy odour, and normal taste throughout the length of storage. They exhibited formaldehyde flavour w

with longer storage.

Formaldehyde s wrdely used as a preservative of m|Ik
or chemical ana srsl4 he urpose of this study w:
to determine whether raw milk preserved with gl erent
levels of formaldehyde would be toxic, or would affect
growth and well bemg of mice, Variations in fat contents
0f formaldehyde tréated milks also were studied to
identify possible confounding effects on the test animals
from such variations.

ich became less perceptrble

Materials and Methods

Twenty healthy weanling mice were selected without
regard { strarn and breed rom acolony maintained in a
research aboratop/ of the brologa/ eartment of the
unrversrg/ a_thoroygn spectron of ?enera
health nd erformance the mice were_distributed
randomly 4 separate ca%es with 5 mice per
cage. One group served as control and received raw

*Former Graduate Teaching Assistant (present address: Department of Soils and Crops, Rutgers University, New Brunswick, New

Jersey 08903. U.S.A.) 2nd Professor of Animal Science, respectively.
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whole milk containing no chemical preservative. The
other three groups received chemically treated raw milk.
Each cage gr_ouP wes identified by & tag indicating the
type of Chemically treated raw milk with which the mice
viould be fed. Individual mice were identified by ear
notching and were weighed at the beginning and on the
14th day of the experintent.. _

Dietary regimen: Individual mice were fed two
weeks with samples of raw whole milk treated with
0075, 0.15 and 021 g of formaldehyde per 100 m
sample respectively. Mice in the control group were fec
untreated milk samples. To balance Other nutrign
requirements, mice. also were supplied a commercial
chow ad libitum. Mice in each cage group were examined
datl_ly_tfor their performance and/or” changes in norma
activities., _ _ _

Determination of milk quality: An apBromm_ate
4 liter composite milk sample was prepared by m_n_qng
aliquots of milk from different qows In one Sterilize
container. All of the fresh raw milk was collected in an
afternoon milking for the experiment at the Unlversn%
Dairy Center. The milk was Stirred to achieve th_oroug
m|me and care was faken to avoid shattering fat
%_obu es.  Approximately 40 ml of the raw milk was
istributed umformI% INto test tubes containing_ various
levels of formalde 06/de' 0.075, 0,15, and 021 g of
formaldehyde per 100 ml of raw milk were used. Seven
tubes were prepared for each treatment and control
group. Al test tubes were stoPpered, |abelled, and kept
in a clean, dry cabinet in the laboratory under ambient
conditions, The. samples were stirred” daily to assure
uniform distribution of fat. Acidity, fat contént determi-
nations and organoleptic evaluation were carried out
each day on a sample from each chemical treatment and
level roupmg a one week experimental period. Standard
acidity procedureband Babcock testowere used for these
determinations.

Results and Discussion

-Average body weights of mice fed the various milk
diets for fourtegn days are shown in Table 1 Mice fed
untreated raw wholé milk had an average increase in

Table 1. average BODY WEIGHTS OF MICE FED MILK DIETS FOR

FOURTEEN DAYS
Milk Diet** Initial wt ~ Finalwt  Av gain
in wt
(0) (0) (s)
Control 32.500 32.875 0.375
HCHO 0.075 g 31.825 31900 0.075
HCHO 0.15¢ 25.875 26.000 0.125
HCHO 0.21 g 29.000 30.825 1.825

# Average weights of five individuals _ _
t 4 Rawmilk fed ad libitum including a regular Purina Chow diet.
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Table 2. acidities of chemically preserved raw milk samples

DURING STORAGE AT AVBIENT TEMPERATURES FOR SEVEN DAYS*

Treat- Chemical Acidity produced at indicated days of storage
ment ¢/100 ml Ist “2nd 3rd 4th  5th "6th  Tth
milk (% lactic)

Control 000 019 020 037 08 102 106 1.08
HCHO 0075 023 024 024 025 026 027 028
HCHO 015 026 026 026 028 029 030 031
HCHO 0201 028 028 028 029 032 320 032

*Figures in the table represent averages for three replications.

body weight of 0,375 g over a two-week feed|r(1]g eriod
while the” mice that received 0075, 0.15, and’ 0.21 g
formaldehyde treated milk showed an average increasé
in hoay weight of 0.075, 0.125, and 1.825 g respectively
duringthat period. _ o

Statjstical analysis/ . indicated that there were no signfi-
cant differences in weight gains after two weeks betieen
mice fed fresh whole “milk and those containing form-
maldehyde at the 0.075 or 0.15 g levels. Compared
with the control mice, the ones fed 0.2 g formaldehyde
in milk were found significantly different at 5 per cent
level. The average gains of mice fed milk treated with
0.2 ? level of formaldehyde were significantly greater
than the control group. This differefce in weight may
be due to the improved quality of milk and out of the
high concentration of the preservative used.

Behaviour, of mice fed fresh or formaldehyde preserved
milk was quite normal. All mice in each group remained
active throughout the periog of the dietary experiment.

Acidities Which developed in the milk samé)les during
storage at ambient temperature of 23.3-255°C for
seven” days are shown in Table 2. Control samples in
which no chemical preservatives were used, increased
in acidity an average of 0.89 per cent during the seven
day interval, Acidities in raw milk samples preserved
with 0.075, 0.15, and 0.21 g of formaldehyde Increased

Table 3. acidity, texture, odour, flavour, and taste quality
OF CHEMICALLY PRESERVED RAW WHOLE MILK DURING ST &?AGE

AT AVBIENT TEMPERATURE; FOk SEVEN DAYS*
Criteria of milk quality

HCHO .
g/1_0|0k ml Acidity Texture Odour Flavour  Taste
mi

.00¢ - - _ - _
0075 ¢ + + + + +
0. 05¢ + + + + +
0. 20 ¢ + + + + +

# Results based on evaluation over three replications
+ denotes acceptability
—denotes unacceptability
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0.05, 0.05 and 0.04 per cent respectively. Statistical effect the milk fat level when milk is preserved with

analysis reveals that formaldehyde fpreserved samples
vvelrlg not significantly different from fresh untreated raw
m

k.

A summary of results of milk quality tests are shown in
Table 3. On the basis of aC|d|t¥, texture, odour, flavour
and taste of raw milk samples, Tormaldehyde was audged
acceptable for preserving the guahty for seven days at
ambient temperatures 0f23.3-25.5°C. A slight formalde-
hyde “off-flavour” was associated with Samples thus
preserved, but the defect is not deemed severe enough to
rencer formaloehyde unacceptable as a preservative of
raw whole milk.. _ _

Milk fat levels in raw milk samples that contained 0,075,
0.15 and 0.21 g formaldehyde ‘were the same as those
analyzed in control samplés throughout seven days of
storage. It became evident that formaldehyde does not

%1%(5 0.15, or 021 g formaldehyde per 100 ml raw
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Coconut lipids were fractionated by silicic acid column ghromatograrphy into neutral and polar lipid fractions which amounted to
94 and 6 per cent respectively. The fatty acid composition of total lipids and of the neutral “Fl fractions was similar to that of

coconut oil ; desiccation did not alter this. In contrast, the polar lipid fraction was rich in unsa

urated fatty acids which accounted

for 35-45 per cent. On desiccation, the unsaturated fatty acids decreased considerably indicating that they were oxidised even under
the mild conditions of desiccation. It was concluded that these changes and the differences in composition between coconut oil and
coconut lipids would explain problems of rancidity encountered with desiccated coconut and foods incorporating it.

Coconut oil is composed predominantly of saturated
fatty acids and is considered one of the most stable food
fats: Yet problems of rancidity have been encountered
with desiccated coconut and” also with other food
formulations mcorpor_atmg[ desiccated coconut. ~ Such
behaviour on storage is not compatible with the known
fatty acid composifion of coconut oil12  This may be
due’to the fine differences in lipid composition between
coconut oif and the total lipids of coconut. . While there
are several reports regarding the fatty acidl2 and the
triglyceride compositions34of cogoriut oil, little 1
known about the lipid class composition of coconut and
their: indivicual fatty acid make-up. These aspects were
Stl{_dled and the findlings are reported in this communi-
cation.

Materials and Methods _
Preparation of samples:  Freeze-dried and dehydrated
coconuits were prepared as described elsewhereb

Extraction of lipids: Moisture-free samples were
extracted with petroleum ether6 and then with hexane-
ethanol (79:21g In a Soxhlet apparatus. Extraction with
chlorpform-methanol (2:1) was done by packing 5
sample in a glass column (0.5 cmx 12 cm) and allowin
the solvent to flow at about 3 m| per min; 250 ml o
solvent was neecled for adequate lipid recovery. Non-
lipid matter in the extract was removed by the Folch
prgcedure?. . .

llicic acid column chromatography:  Separation of
total | lipids into, neutral, glyco-and phospho-|ipid
fractions was achieved. by chiromatography on silicic
acidg. The quantity of lipid in the neutral and glycolipid
fractions was detérmined by evaporating an “aliquot
and we|gh|ng. Percentage of phospholipids was calcullat-
ed_from Eh sgho_rus content estimated after perchloric
acid digestion9 using cephalin as standard,

Gas chromatography:. Total and neutral lipids were
converted to fatty acid methyl esters using sodium
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methoxide2 Glr¥col(|f)|ds_and EPhosphohplds were pooled
together, saponified with alcoholic. KOH and the
liberated fatty acids were esterified with diazomethane.
Fatty acid methrlest_ers were separated on a Varian
Aerograph model series 1400 instrument equ_|p[ned with
FID, "conditions being as_ follows: A stain
column 5‘x—%‘ ackedl with 15 per cent DEGS on
chromosorb W 60-80 mesh; temperature programme-/0
t0, 195°C started at 70°C, temperafure rise 10°C per min
injector and detector 230°C; carrier gas-N. 15 mi/min;
-20ml/min: air 300 ml/min; range-10-10 amps/mV:;
attenuation 16X to 64X manipulated as required and
chart speed 1 min/cm. Each anaysm_v_vas done in tripli-
cate. The resolved peaks were identified bg comparin
the retention time with those of a standard mixture o
the meth)fl esters of laurate, mynstate, palmitate,
stearate, Oleate, linoleate, ((jall from Y P. Chest Insfitute,
Delhi, India) and arachidonate (S|?m_a Chemical Co,,
USA). Quantitation was by triangulation of peaks.

Results and Discussion

The extractabjlity of lipids from coconut by three
solvent systems is Shown In Table 1 Extraction with
chloroform-methanol was better than with petroleum
ether followed by hexane-ethanol. ~ The norma_IIK
advocated procedures of blending the sample wit
chloroform-methanol or of occasional shaking with the
solvent did not result in satisfactory extraction because
the quantity of lipid extracted was found o be less than
that extractable by petroleum ether.
Involves repeated extractions and use of Iar?e volume of
solvent for washing the residue. Chlorofofm-methanol
2:1 by volume and the sample-solvent ratio 1:20 WV
was used for blending. About 200 ml_solvent mixture
was used for washing the residue. The total lipids
obtained by this procedure7 was onl%/ 710 per cent,
Though extraction'in a Soxhlet extractor 3ave a higher
lipid Content, this procedure was not used as the non-
lipid matter was high and the extracts were invariably
deege%lellovvd or brown. Alsq, one of the purposes of the

I

ess stegl

present study was to examine the effect of desiccation
on the lipidS. It was found that packing the cogonut
sample In a column and eluting 1t with chloroform-
methanol gave an extract that was (a) satisfactory in

Table 1. coconut lipids extracted by different solvents

Lipids* (%) extracted by
exane;  Chloroform:
Pet. ether ethanolafter methanol &
pet. ether  Folch7 wash

Coconut, freeze-dried 71.6¢1.18 0.98+0.16 75.25"0.96
Coconut, desiccated ~ 70.5¢1.20 1.10+0.23  72.58j-0.82

*Mean-f-S.D. of 5 determinations.

Sample

The procedure  jipig
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terms of ljpid recovery and @ very low in non-lipid
matter, There was no”difference in the extractability of
lipids between freeze-dried and desiccated coconuts;
The lipids of coconut were_composed of about 94
er cent neutral lipids and 6 per cent polar I|P|ds.
hospholipics constituted only 0.2 per cent of the total
lipids (Table 2).  This tyPe of composition was not
unexpected as nuts are almost entirely composed of
tngl cerides.  No difference was obServed  between
desiccated and freeze-dried coconut with regard to the
lipid class composition, _ g
. In Table 3 is shown the fatty acid composition of the
lipid fractions of freeze-dried” and desicCated coconut.
e total lipids and the neutral lipids fraction contained
afatt[y acid not hitherto reported'in coconut oil. It was
tentatively identified as arachidonic acid. Whereas a
chloroform-methanol extract of coconut showed the
presence of this fatty acid, it was not present in the press
oll obtained from' the ‘same sample of freeze-ried
coconut. This clearly delineated the difference in compo-
sition between the 0jl and the total lipids of coconut.
But for this special feature, the fatty acid composition

Table 2. lipid classes of coconut lipids
Neutral ~ Glycolipid* Phospholipid*

Sample lipid* % % %
Coconut, freeze-dried  94.34%0.39 5.47:0.37  0.20+0.06
Coconut, desiccated  93. 5°0.47 6.28"0.49  0.19"0.03

_t+ Mean"S.D. of 3 determinations; Represents percent of total
ipid.

Table 3. fatty acjg.c, it tal, neutral and
AR G- AU

Fatty acid* as per cent by weight of total in

Fatty acid** Total lipids Neutral lipids ~ Polar lipids

FD. DC. FD. DC. FD. D.C.

Q:0 04 04 04 04 — —
¢80 g2 85 719 81 — —
Cioo 60 55 54 58 09 14
ci2o 490 487 484 497 147 226
Cid:o 79 197 21 192 95 71

C 1610 4 713 17 12 204 233
ciso 5 13 15 17 97 100
C18l 57 58 59 52 81 8.1
C182 10 05 09 06 15 30
Cig:3 - - = — 30 33
C20:4 28 20 19 21 35 208
Total saturated 905 915 913 921 552 644
Total unsaturated 95 84 87 719 41 %K1

{ Eachvalue is the mean of three determinations.

**The first number is the total number of carbon atoms and the
second the number of double bonds in the fatty acid.
F.D. Freeze-dried  D.C. Desiccated coconut.
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Parameters Aﬁectmqj the VISCOStI'[y of Chitosan from
rawn Waste

M. N. Moorjani, V. Achutha and D. Imam K hasim
Central Food Technological Research Institute, Mysore

Manuscript Received: 19 March 1975

A process is described for the preparation of highly viscous chitosan solution from prawn waste. The process involves demineraliza-
tion of the material with 5 % HC1 at room temperature, followed by deproteinization with 59%NaOH at 100 Cfor 30 min. Finally
deacetylation is effected with 60% (w/w) KOH solution 1:65 parts at 100°C for 1 hr. Bleaching of the material affects the
viscosity of chitosan.

Chitosan (2-aming-2-deoxy-D glucose),, a deacetylated was carried out with 10 per cent (wiv) NaOH at
product of chitin, fings wi eagﬁllcatmn In textile and 103-105°C.  In_another process, first deprote|n|zat|on
pap er Industries as sizing and adfesive material. Earlier  was done by hoiling with ageous NaOH solution for 3)
wor 1on cg)reparatlon of chitosan shows that 55 per-cent min followed by Ieachmg with 0.5 per cent H2)?2

H 'was used, for deacetylating the chitin at overnight and then it was démineralized with dlilute HCL

° Demineralization of the material was effected ES -15 per cent) overnight: chitin was deacetylated with

W|th 10 per cent HC12 for 2-3 days and deproteinisation 50 per cent (w/w) NaOH and alcohol inthe ratio 1:1 and
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the maximum vrscosrty claimed was 178 poise3. In a
recent work4, 0.5 to 3er cent NaOH has been used for
de roteinization foIIowed by bleaching for 30 min with

0.5 per cent hggochlorrte solution and then demrneralrz

ing It with 1 for one hour; eacetKlatron of
chrtrn was effected by using 50 per cent ( aOH for
2 hr at 100°C,

The viscosity of chitosan solution is an important

factor. There dre many parameters affecting the viscosity
of chitosan such as the’ choice of alkal, its Concentratior]
volume useq for deacetylation, concentration of HCI
and time of demineralisation, the stage at which the
material i bleached, efc. A study has Been made there-
fore to prepare chitosan under . different conditions
of processing and their effect on viscosity.

Materials and Methods

Prawn waste in fresh condition was obtained either
from Penagus indicus or Metapenaeus dobsoni variety or
the waste from both the varieties.

Unless otherwise stated, 5 per cent HCL was used for
demineralization of prawn waste for 1 hr at room
temperature (20-22° Cs)

Deproteinization 0 prawn waste was effected with
5 per cent NaOH (w/ }ffor 30 min at 100°C
steam ). Bleaching wase ected by immersing the mate-
rial with 05 per“cent H202 overnight Deacet lation
was eﬁected b%treatrng chitin wrth a0H or KOH (as

described In the text)” for one hour at 100C (fog n
steam) Chitosan (L, )was dissolved in 100 ml of Lor

PFr cent acetrc acid” (wiv) or 0.L M sodium acetate
outfer of pH

Viscosity was determined by Ostwald technique
diti

(open

Relative viscosity =

Where, dj =density of chitosan solution,
fl=time of flow for chitosan solutron
12=time of flow for same volume of water.

Absolute viscosity= relative viscosity x 0.00895 poises
where 000895 is thé absolute viscosity'of water at 25°C.

Coarse Gpifitng Desestylatins

ui‘. I
[N

Fig. 1. Flow sheet for processing of chitosan
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Results and Discussion

Table 1 shows that as the period of demineralization
prolongs the viscosity. of final product gets decreased
and alSo demineralization with L5/ N (5per cent) HC1
%'\2’?,3 bett(e& values of viscosity than that treated with

The results jn Table 2 show that the sequence in which
the product Is demineralised, deproternrzed bleached
and Qeacetylated plays a consr erale art n affectrng
the viscosity of chitosan. eachrng%a er eacety ation
consrderably reduces the viscosity of the pro duct (Table
3).. It Js desirable not to bleach the maertal at an stag
85 it affects the viscosity of chitosan. Chitin dleacetylatéd
(Table 4) with KOH of optimum stren?th and
?rves a Nighly viscous solution of chifosan as compared
0 deacetYIa lon with NaOH. For dissolving chitosan,
2 per cen (w/vLacetrc acid is better than other solvents
mentioned f(Ta le 5 t0 %et highly viscous  solution,
Chitosan of 3.42 poises absoluté viscosity is obtained

proportion

Table 1. effect of time and concentration of hcl used for
DEMINERALIZATION OF PRAWN WASTE

Demineralization time ~ Ash in Rel.  Abs, viscosity

(min) chitin (%) viscosity ~ (Poises)
HC1 cone. 157N (5% HCL)
60 192 1515 1.356
120 1.397 1483 1.326
180 0.3147 1405 1257
HC1 cone. 125N
60 5.667 1395 1.248

1%Chitosan in 2% wiv acetic acid:

«Chitin bleached after demineralisation, deacetylated with 60%
(w/w) NaOH

Table 2. effect of sequence of demineralization and
DEPROTEINIZATION

Sequence of processe _Rel.  Abs, viscosity*

viscosity — (poises)
1 Demineralization
Bleaching 1515 1.356
Deprot]einization
2. Deproteinization
Demineralization 1145 1.024

BIealching

a-Demineralization with 5% HCl for 1 hr and chitin deacety-
lated with 60% (wiw) NaO

*1% Chitosan in 2% (wivj acetrc acid.
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Table 3. effect on viscosity of chitosan when bleaching is
CARRIED OUT AT DIFFERENT STAGES

Bleaching Rei, Abs, viscosity
stage Viscosity (poises)
After demineralization 151500 1.3560
After deproteinization 98.220 0.8790
After deacetylation 1.354 0.0121
Unbleached 226.1 20230

a=The sequence of the process is demineralization (with 5%
HC1 for 1 hr), deproteinization and deacetylation (with
60% (wiw) NaOH

*1% Chitosan in 2% (wlv) acetic acid.

Table 4. effect of deacetylating chitin with potassium
HYDROXIDE AND SODIUM HYDROXIDE

- _ Alkali ~Abs.
Chitin : Alkali concentn _Rel, Viscosity*
(wiw) — viscosity  (poises)
160 60%KOH  Chitosan not fully dis-
solved in acetic acid
1:65 b 344.8 3.086
1:70 309.4 2.769
1100 ’\ll 3815 3414
160 60%NaOH  226.1 2.023

Note: The material is not bleached at any stage
*1% Chitosan in 2% (wiv) acetic acid.

Table 5. effect of concentration of acetic acid and sodium
ACETATE BUFFER USED FOR DISSOLUTION OF CHITOSAN

Rl Abs, viscosity

Solvent viscosity  of 1 % chitosan®
(poises)
2% (wiv) acetic acid 1515 1.356
1 % (WIv) acetic acid 107.0 0.9579
0.1 M sodium acetate buffer pH 45 90.28 0.8079

«Chitin deacetylated with 60 % fw/w) NaOH

if the ratig of chitin to KOH sofution i 1:100 while
viscosity of 3.09 poises is obtained if the ratio of chitin to
H solution is 1:65. The above values of viscosity for
chitosan are_ higher than the viscosity of 1.78 poise
reported earlier. _ _
Accordm(%ly, the following process is sugfgested for
the preparation of highly viscous solution of chitosan.
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Prawn waste material (wet) (100 kg)

Demineralization
5% HCL (1:2)

V

Deproteinization
5% NaOH (L.1)

Chitin dry (4 kg)

Deacetylation
(1:65 parts 60 per cent (w/w) KOH

Chitosan dry (3 ki
(Yield %% 9

Fresh prawn waste material is washed with water and
kept immersed in 5 per cent HCL (L57N) (2 it for 1,kgi
material) for one hour at ropm temperature. As materig
floats on the top due to evolution of COz, some weight is
applied to ensure complete contact with the acid. “The
demineralized material is then thoroughly washed free
from acid and It is then deproteinized with 5 per
cent NaOH for 30 min at 100°C (steam).. After wash-
ing the material free from alkali, it"is dried and
cqarsely ground.  Chitin thus obtained is deacet)(la,ted
with 60 Per cent (wiw) potassium hydroxide solution
?1:65_ arts) at 100°C fof one_hour, thoroughly washed to
ree it from alkali and perfectly dried. “One per cent
solution of chitosan, thus obtdined, is prepared in 2
R_er cent (wiv) acetic acid by stirring _V|gorousI%/ to get a

|9hly viscous solution. The solution can be passed
through a mull cloth tq separate any suspended material.
Th? y_|e|Id of chitosan is 3to 35 pér cent of the starting
material,
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%st%t | %temmlwru’ %san}%les Shfohartd cogreﬁt%%dgfrp%mftf fferentrrm b.rersoffougtdlf
Cltl%o'ﬁsatattsucaﬂyagreate%t mttthes neg% ) mﬁ* @t%%r OfH ; t?urﬁ AL

Shrtkhand is a fermented milk product, mainl poPuIar Results and Discussion
in Gujarat, Maharashtra and part of Karnataka States. ~ Moisture and total solids: _The results_of moisture
The product has a distinct ‘taste, richness, delicacy, and total solids presented in Table 1.and 2 respectively
diversity and a fairly long shelflife.” Scanty information reveal that the product of different cities did not differ
is available on the composmon asRects of the market significantly whereas significant variation was observed
samples of this product.” A need, therefore, was felt to - among the” manufacturérs and different lots of the pro-
analytically surveY the commercial samples and fo duct collected for the above two components. The
determing”the extent of variations as influenced by manufacturers and the lots of cities 2 and 4 were stati-
manufacturers, Jots and cities. stlcaII¥ uniform and the same was also true for the lots

The chemical composition of the laboratory made coIIec ed from city L
chakka, the raw material for Shrikhand making, was ~ From the above results, it is evident that even in
studied by Ganguly et ali while the effects of the levels the absence ofasmenttftca %standardtzed method of
of fat an sugar on'the organoleptic quahtg of Iaborator E)reparm Shrikhand, some manufacturers could make
made Shrikiiand were investigated by Puntambekar2 the product with a fairly constant moisture and total
He also suggested the modified Gerber test for estimating  soligs content.,
the fat content of Shrikhand, Bhattacharya et dd>  The average values for moisture and total solids of the
conducted the St)reltmmary Iaboratogl triafs for the market samples ranged from 34.48 to 35,66 per cent and
manufacture of Shrikhand and its powder. from 64,34 tg 65,52 per cent respectively. * The higher

range of total solids observed in the market Shrikfand

Materials and Methods s comRared to the g selected by Bhattacharya et

Samples F45) of plain market Shrikhand were collected a/3 In their trials on :he Taboratory miade Product ould
from 15 ditferent manufacturers from Gujarat, nameIP( ggsgtrttret uted to the high rate of addition of sugar
Vi

Ahmedabitd Anand, Nadiad and Vododara and dupli-

cate sam es were analysed. Fat:  The results presented in, Table 3 reveal that the
0|sture and total soltds of the product were cities and the manufacturers differed significantly for

rawmetrtca y determined by using the method of ISI the fat content of Shrikhand, but no significant variation

rescribed fo milkd. The fat conterit of the product was was. observed In the fat content of different lots of

determme?( X using Gerber fat test as modified by Shrtkhand |gnormg the cities. The groduct of cities 2 and

Puntambekar 4 was found to be uniform statistically as regards to the
The protemcontentwas estimated ijeIdahImethod fat content, hoth for manufacturers and lots,

‘é

as prescribed fo rotems in_ milkd,” whereas A compartson of the observed levels of fat in the
sugars hreducmg and nanre ucmtg weye determingd. b market samples could not be made in the absence of an
using the methiod of ISI prescritied for use with ice- ava| lable comﬁosmonal stan ards for the product,
Cream mixo. Compared wit te levels of fat, 48 and 12 per cent

The average values of the duplicate samples were uysed by Puntambekar? and Jevels of fat 6 to 8 per cent
subjected to Statistical analysis6. used by Bhattacharya et a/3 in their laboratory trials,
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Manufacturers

Lots

Mean for cities

S.Em  Manufacturers
Lots

C.D.  Manufacturers
Lots

C.V.

Among cities 1, 2 and 3
City 4°vs cities 1, 2 and 3
Manufacturers/City
Lots/City

Mean for cities- 3.75

C.D.is at 5% level: C.V .-34.62

Manufacturers

Lots

Mean for cities

S.Em  Manufacturers
Lots

C.D.  Manufacturers
Lots

C.V.

Among citjes 1.2 and 3
City 4vs cities 1, 2and 3

Manufacturers/Cit
Lots}JC?ty y

Mean for cities=5.72

C.D.is at 5% level: C.V .- 885

Table 3. fat content of shrikhand in per cent
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Table 4. protein content of shrikhand in per cent
Cities
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1
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0.249
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4.75
6.46
5.34
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0.652
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20.35

0.409
0.409

ns
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Table 5. lactose content of shrikhand in per cent

Cities
1 2 3 4
Manufacturers 1 2.38 2.64 2.13 137
2 1.70 1 1.68 185
3 213 190 153 146
4 253 2.02 2.35 —
Lots 1 2.16 2.24 1n 150
2 256 184 1.68 161
3 183 217 2.82 157
Mean for cities 218 2.08 2.07 156
S.Em  Manufacturers 0.252 . 0.366 155
Lots 0218 0174 0317 0
C.D.  Manufacturers ns ns ns ns
Lots ns ns ns ns
C.V. 20.32 16.73 30.63 1720
Pooled S E D
. Em .D.
Among cities 1, 2 and 3 0132 0.387
City 4'vs cities 1, 2and 3 0.142 0.416
Manufacturers/City 0.263 0.771
Lots/City 0.218 0.815

Mean value (cities)= 197
C.D. isat 5% level; C.V.- 22.46

Table 6. per cent sucrose content of shrikhand

Cities
1 2 3 4
Manufacturers 1 5454 5281 56.96 5301
2 53.39 5341 5157 51.70
3 5051 54.89 54.12 52.94
4 5310 52.05 51.80 —
Lots 1 529 52.92 5397 52.84
2 52.14 52.33 5251 51.30
3 53.56 54.62 54.79 5351
Mean for cities 52.88 53.29 53.76 52.55
S.Em  Manufacturers 0.934 0.791 0.947 0.586
Lots 0.808 0.685 0.820 0.586
C.D.  Manufacturers ns ns 321 ns
Lots ns ns ns ns
C.V. 359 2.55 3.06 19
Pooled
B S Em C.D
SR 045 k
ity 4'vs cities 1, 2 an .
Ma¥1ufacturers/C|ty 0.845 2478
Lots/City 0.732 ns

Mean value &cities) =5312
C.D.isat 5% level; C.V.-2.82

3
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the ra%%e of fat content observed in the market samples
was 193 to 5.56 per cent. : .

Fat being the costliest milk constituent, its lower
levels observed in the market product could easily he
%Jn(%erstood by the profit making attitude of the manu-
acturers, ,

Protein; The data presented in Table 4 reveal that
the protein content of the Product from different cities
varied 5|9n|f|cantly. Similarly, the product from different
manufacturers also differed” significantly, u%normg the
cities. Within cities, the protein content of the product
did not vary significantly both for lots and manufacturers
except in case of manufacturers of i

The ran%e of protein in the product was observed to
be 5.33 0 0.13 per cent. In the absence of any standards
for comparison_ for the protein content of the product,
It is not possible to critically evaluate the samples,
However, it is definitely felt that the protein content, of
Shrikhand can increase beyond the |evels found during
the study, provided the “comparatively much higher
amount of sgar added in the product is reduced.

Reducing sugar {lactose): - Pooled analysis of the data
presented “In_Table 5 réveal that the Teducing sugar
content of Shrikhand collected from different™ manu-
fa_cw_rer_s, lots and cities varied slgmflcantlny. However
within individual cities the variation was riot significant
both for manufacturers and Jots. _

The range for the reducing sugar observed in the
Product was 156 to 2.18 Per cent, Which, is very near to
he reducing sugar content of other acidified and drained
products such as chhana and cheesg.

. Non reducing sugar sucrose):  The results presented
in Table 6 revéal that the nonreducing sugar content of

JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL, 12, JULY-AUGUST 1975

Shrikhand did not differ significantly for cities and lots,
The_product  from different manufacturers - showed
significant variation_for this component. ~ Within cifies
there were no significant differences, both for manufac-
turers and lots except the product from one city.

The average nonreducin sugar content of thé samﬁ_les
analysed ranged from 5255 f0 5376 per cent, which
was very nedr to the upPer levels, of the sugar used
by Punfambekar2 in his trials. However, it was quite
higher as compared to the Jevels of 18 tg 20 Ber cent used
by Bhattacharya et aP, this may probably be due to the
local consumer preference, thie' high acidity of the
chakka used andalso the profit making attitdde of the
manufacturers.
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RESEARCH NOTES

PRELIMINARY OBSERVATIONS ON THE
SURVIVAL OF SALMONELLA IN CURRY
SAMBAR. CORIANDER AND R
CHILLY POWDERS

Mrdcrobdolﬁqucal exajmrnatron o{ 8urryhsambar corrander
and red-chilly powders mocuae e cylture
nella ypf?rmurrum, al# f’ﬁf? %)98 anw -[Q

T g

onella
ﬂJCtIOﬂ O Salmonel

The most |mBortant problem in food poisoning is the
Salmonella outoreak.1 The most virulent type of Sal-
monella causrng food poisoning is Salmonella typhi-
murium,2 several food Infections being traced to' it3
Vegetable products other than desiccated coconutd are
rarély carriers of salmonella, Salmonella was absent in
procéssed chappathies and parotas,>  Bactericidal
activity was observed when S. typhimurium was inoculat-
ed nto freshly reconstituted” dehydrated onjon and
garlic powders6._Salmonella was absent on black-pepper
and other spices78 Several ph srolorsrrcal and chemical
caracterrstrcs of growth. menstrum Seem fo_affect the
growth and viryl ence of Salmonella on foods9 10

The object of the stugly reported here was to examing
the survival of Salmonella in certarn SpICes.

Cells of type culture of S, ty |mur|um KASAULT
?rown on brain-heart infusion roth (DIFCO) at 3°
or 48 hr were harvested by centrrfugatron and resus
pended in the same rot Curry, sambar, corianger
and reg- chrllr{ powers mrtrallx ree from Salmonella)
were aseptically infected with the above culture prepa-
ratron at levels of 107to 1010 cells/g (viable count) with
a ug ass atomiser. The experimental materials were pack-

In heat-sealed polythene hags (300 gauge) and stored
at 3r°Cand R.T." The rate of Survival of Salimonella was
examined at weekly infervals as per standard proce-
dures.lL The 8resum tive presence of Salmonella was
confirmed by positive eactron ofselected dyprcal colonies
Eon bismuth sulfrte agar) on Gilles ang" lysine decar-
oxylase medial2 The rates of survival of Salmonella
of rnfecte siprces %re given in Fig

I{ IS seen from the r%ure that in curmypowder from an
initial load of 7 log numbers, the Salnfonella population
gradually declrned during storage (37°C and.R.T,) and
dbsent in 42 days, In sampar Powder the mrtra |oad
910 numbers became absent in 49 (37°C) and 5
RT days, respectively.  Salmonella ‘popufation In
coriander Eowder from a_load of 10 log numbers de-
clined to 537 C) and 55 (R.T.), log” numbers res-
pectively, in 70 days.
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Flg 1 Survival of salmonella typhimurium in SpICES

The nitial load 510 log numbersz of SaImoneIIa
Fopulatron in red chi ypowderwas estroyed com ete
In 42 days of storage.” It wil| be seen fr mthe resu ts
that the rate of destructron of Salmonella in the early
sta es of stora e at 37°C was srght dy hrgher than dt
maIIthe ?f Itrsalso obserVed that in coriander
powder Salmonella survived Ionger than In- other
sprces exaered
The growth and virulence of S. typhimurium in stored
foods vary with factors like temperatyre, pH, etc. It
has been “observed D that virulence of S. typhimurium
Increased during growth in an acid medium whereas In
near alkaline mediym, the virulence decreased. . The pH
of the spices studied were near neutral without significant

SURVIVAL OF SALMONELLA Log no/g
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variations during. storage, causrwg1 reductron of grovvth

of the test organism. and virulencé of S

typhimurium in drfferent foo S under identical conditions

ma>( markedly vary13 This preIrmrnarY study has shown

that s cie]s may nat be suitable substrates for the growth
phimurium.

ral Food TEChﬂO'OQICaI M. A K rishnaswamy
alC ﬁgute Kj< S. Nair
re-h7001 D. Patel
June s N. Parthasarathy
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COMPARATIVE EFFICIENCY OF TRIPHENYL
TETRAZOLIUM  CHLORIDE _REDUCTION
TEST FOR GRADING OF MILK

Triphenyl tétrazolium chloride reduction test for milk has
been found as reliable as other conventional tests for grad-
Ing of raw market milk.

Bactenologrcal testing, of milk is one of the several
uses 0 2, 3. 5 triphenyl tetrazolium chloride (TT

It has been described as an alternative to the methylene
blue reduction test23  Mustakillio et al4, have re-
Borted that reduction of T1C m milk with 4x]06
acteria/ml or less became visible earlier than the reduc-

tion of methylene blue.  Usefulness of TTC in the

Georal%ORLag% %i B s §
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indirect determination of the number of bacteria has
also been notedd. In the resent wor an atte t has
been made 0 assess th applicability of tri henyl
tetrazolium chloride reduction test (TTCRT) in grading
of raw_market milk by comparrn% it Wrth other
conventional tests like Standard pldte count (SPC),
methylene blue_reduction test (MBRT) and resazurin
reductron test RRT).

A total o 0 milk samples were analysed during
summer April to_June) and winter (November t0
January onths. Frfteen milk sampIes each of buffaloes
and cows milk in summer and 10 samples each of
buffaloes and cows in winter were processed, These
samples originated from different sources within Hissar
city represénting various stages of milk production,
Samples were chrIIed and stored at 4°C and processed
within 2 to 4 hr for TTCRT, MBRT, RRT and SPC.

The test procedures and rr%radmo for SPC and MBRT
were.as per 1516 methods whereas the test procedure and
grading for RRT was similar to MBRT.” TTCRT was
conduc ed as per Schonber%S and grading was ong as
%er 1S16for MBRT. The redl formazan appeared within
0 mrn to 9 hr depending upon bacterial concentration

Gradrn% of milk_through various tests (Table 1)
indicated that TTCRT has a tendency to * overorade
the raw milks of buffaloes and cows i.£. poor qua ItY f
milk was Praded as fair more_frequently than other
reduction tests. However, SPC also showed a slight
tendency to overgrade fair quality of buffalo milk as
good and. good quality cow milk as very good. The
lassification of good gualrty milk as fair or vice versa
does not reflect @ serious problem either to consumer
or producer, because farrqualr of mrIkrs aIso acce ted
or processing in milk industry7. Grading ¢ or
fair quality millk as poor concerns producers (Producers
risk) whereas vice versa concerns to consumer (con-
sumer’s risk).

Table 1. grading of COW and buffalo milks through various
TESTS
Tests Verygood  Good

Cow milk

BN

Buffalo milk E
n

Poor

t

8

3

Fair
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Table 2. comparative efficiency of various tests used for grading milk samples

Season Cow milk
MBRT RRT TTCRT

Summer 1115 415 1315

V\tnter 10/10 10110 10110

Buffelo milk
SPC MBRT  RRT  TICRT  SPC
1315 6/15 515 1515 1415
6/10 1010 1010 10/10 10710

res in noergerator indlicate number of samyples accepted for human consumption;  denominator figures indicate total number of

The comparative efficiency of varrous tests employed
for milk gadrng 15 shown In Table 2. All re uctron
tests exhibited Similar efhcrency durrn wrnter months
when bacterial counts were low but T_appeared
to yield better results than MBRT and RRT durrng
summer months when bacterjal count in milk increase
and milk C,gradrng became significant from consumer’s
View, 0ssessed same efficiency as that of TTCRT
but Iatter mrght be substituted for"SPC because of its

simplicity

T[he present investigation sug?ests that TTCRT can
be adopted for evallating baCterial quality of milk.
This Is In conformity with’the earlier report of Laxmi-
narayana and Iya8 It has added advantage over
other reduction tests that the formazan Pro uced i
stabl e in atmospheric oxeygen where as methylene blue
may be reoxidized and résorufin, a product in RRT, Is
reversible to dihydroresorufin.

E@t@@@mﬂt%w‘“ o g
I G. Narayan
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TIME OF HYDRATION DURING

PREDIC F
OF PADDY FROM ACTIVATION
ENERGY

|ON O
PARBOILING
This note emphasises the importance of accuracy of acti-
vation energy In the prediction of soaking time for parborlrng
of paddy using published reports on soaking of some Indian
paddy Varigties. It has also been pointed out that the

Arrhénius line for the soaking process has distinct break for
most of the varieties already reported in the literature.

Some comRrehensrve studies reé)orted bdv earlier
workers12 on hydration characterrstr s of paddy during
parboiling indicate that water uptake of paday can be
related to"time and temperature of soaking by iffusion
equation as follows:

X-X0 ~*(xs-x0(j) VDme +*  --0)

X-x0-=kmVq+ xi .(2)

km=kV e-EIRT +(3)
where, km= (xs'X0) (Y] \£>,,

k=~r~(xm-x0)(y ) Vd0
Where xo -

i @Etéagﬁ Mk .
*VE surtace

X - ITDIStL

9 %nrt]ent atage u1d|nsg
X - rgzuger}o%atsentoo respondrng 0 i hyrgratron

]

( : ) - surface to volume ratro of paddy
3‘ jon coefficient, :
D,, constant rt%rgrus equation), cm’sec.

z -enercg/o actrvat mdloa
r gﬁoute terrperature

kmk

To test the vaIrdrty of the abqve equations for soaking
of some Indian paddy varieties and to predict their
soaking charagteristics the authors of the said references
pIotte the values of [og km, obtained from experimental
data on soakrng against reciprocal of abso|ute tempera-
ture and calculated activation energ from the Arrh nrus
lines for all the varretres While r nahysrn g the datao
the said references, the present autfiors note Clear
breaks in the Arrhenius lines at about 75°C, except for
the ‘Patnal’and ‘Aus’ varieties, in the data reported b
Bandopadhyay and Ghose1 and for the ‘Patnai’ variety
|n the data Teported by Biswas.and Ghose2 as shown i
,2and’3. This Peculrarrty of the Arrhenius plot

was not reported in either of the publications.
Moreover, the values of activation energY calculated
from the above figures have been found“to be much
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Table 1. comparative values of activation energy

Activation erergy, callg. mole

Pacidy variety Calculg}eget%sirig tata Re%}eq in Calculatege?sirg data of Re&%]ct in
T%rp. rahg%c | T%p rang%c |
jtasal 14300 11,150

s % 8 0 0 2

:fxf;ﬂé/%l% reenﬁgg regﬁlculﬁgq obfet gsrgl\l/%rblgtlasﬂnArrrenlwhnesmere drawn between two points only.

Table 2. prediction of soaking time
(A) Varigty : Sitasal e e
Desired hydration: (=041 a 70°C; (0)-0.118; (x*)- 0046

cﬁ?v n%Té gl Boerive® W
Values reported in Ref. 1 11,150 5820 Ahr 00225 .
Values recalculated from data of Ref. 1 1430 1762 — 35,

(B) Variety : Jningasal
Desired hydration:  (x)=055at 80°C; (x0)- 0.032; (x;)" 0.046

va{% (K) Soaking tie
[9. molge 0g (ec)J  Bxperimental Predlicted
Values reported in Ref, 2 2480 8.3 3hr 0.32hr
Values recalculated from data of Ref. 2 22000 200 XI04 — 3Thr
3-60 ‘ 370
O SITASAL O JHINGASAL
0 RUPSAL 560l B pursat
350 '
€
x g 350
e 3-40 x
9 g 340+
-
3-30 ¥
3-30F
3.20 1 5 8 1 : 3.20 i { 1 I
2:'82 2:86 2:90 2:94 298 278 282 286 290 294 298

IT)x 103 °k"
. ~ (/T)x 103V 1 (IT)x 103 °k
Fig. 1, Arrhenius plot for the temperature range 65-80°C Fig. 2 Arrhenius plot for the temperature range 65-85°C
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Hg. 3 Arrhenius plot for the Patnai variety

different from the values reported earlier. A compara-
tive picture is presented in Table 1 -

From the values, of activation energy it is clearly
evident that even if mean straight lines would have
been drawn considering all thé points, the values
would not conform to those reported in the references,

For prediction of time of hydration (soaking time
from eguatlons(Z) and (3), it has been found also tha
values of activation energy reported in the references
?Ne absurd results, wheréas with recalculated values
_hmfag{ehydratmn becomes fairly predictable, as shown
| .

It may be concluded that above diffusion equations
give fair prediction of hydration if only the activation
energy Is accurate enough.,

ntOf . |mer|ng S. Bandyppaghyay
lan q&%}@%%ﬁa@i% NP 6 Roy

20 February 1975
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STUDIES ON KEEPING_QUALITY OF
COMMERCIAL MALT EXTRACT

Studies on the keeping quality of commercial malt extract
shO\{ved_thtat Whltlhe the urgtreate]g malt had a microbial
Qntamination, number of _ microorganisms,  Wer
% 103, 74 x_mg_anﬁ 50 X 103 Wjj'[% pﬁ 3.3, 3.6 ang
4,0. - Sodium bisulfite when used as a source of sulfur
dioxide at 50,100 and 150 ppm, helped in decreasing the
number of microorganisms in the treated malt extract
stored over a period 0f s months,
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A considerable portion of the malt produced from
barley and ether grains by various maltlng industries is
utilized for the preparation of malt-extract, Because of
its _Poor keeping “quality, most often, it undergoes
SO a?e. Hencé preservation of malt_extract_ under
suitable conditions deserves attention.  The spoilage is
brought about by microbial contamination. Theré are
quite'a few of the'bacterial genera known to grow in malt
extract, e.g. gram positive genera are Lactobacillus and
Pediococctis and gram negative genera are Aerobacter,
Acetobacter, Acetomonas and Zymomonas, As early as
1922, Hampshirelreported that acetic acid bacteria may
also produce a dextranous rope’ in substantial quantities
In beer.. Freguently, acetic acid bacteria ?row as (reasy
pellicle in order to’increase the exposure fo atmospheric
owgen. Vaughn2 opserved that the rowm([; vinegar-

aceria_are responsible for the development of sour
taste, off flavour and spoilage. Many wild strains of
east e.P. S. cerensiae and”S. carlsbergensis are also
nown o, cause off flavour, fermentation”of dextrin and-
turbidity in beers. Gjersten et al . showed that in moist
rowing seasons harley may become infected with

Usariym spores that grow “during s_teepmg Process,

producing substances whiich cause gashing in begr.
. A number of treatments to check the hacterial growth
in various brewmq #rocesses_ have heen adopted. upule
found pH to_be the most |mRortant factor influenct
the growth of Acetobacter, The use of sulphur dioxide
and"pH56 in the control of spoHage organisms _have
been stressed. Rainbow? observed the growth of foetid
bacteria occurring on the husks during _steerg and
these can be eliminated in part by changing the’ steep:
liquor frequently. ~ Mold growth during ste_eﬁmg 1S
reduced by raising the J)H of steep liquor witn lime.
Since long a gendralized treatment of SO2 as an anti-
microbial agent has been in use. The most common
sources of SO2 nowadays 1S potassium metabisulphite
or sodium metablsulpmte. Amerine8reparted that SO2
in malt extract exists as sulphurous acid, bisulphite,
sul]pmte |onﬁ and some as free SO %ﬁs :
hus, In the present Investigation, the effect of different
concenfrations of SO2 at Varjous, pH [evels on the
microbial growth of commercial malt has been assessed.
The keeping quality of malt was also studied under these

Table 1. effect of sodium metabisulphite treatment oh

MICROBIAL POPULATION OF COMMERCIAL MALT

sQ? Microbial counts

ppm pH 32 pH 36 pH 4.0

O T

150 1X10 2X10 15X10
(Average of 4 readingg)
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Table 2. effect of sodium metabisulphite treatment on microbial population in the commercial malt after storage

Microbial counts (x 10) on indicated days and pH

Days
502 5 30 90 120
pH
ppm 32 36 40 32 36 40 32 3640 32 3640
50 65 108 22 5% 140 19 3B 51
100 5 104 1% 2 2 1% 55 4 2 43
150 45 100 125 4 88 118 2 82 2 210
(Average of 4 readings)

treatments over a period of 6 months, Malt extract was
obtained from Malt_Extract Co, India (Pvt) Ltd.
Gurgaon, Haryana, The pH of original sample was 5.0
which was lowered by addition of calculated amount of
tartaric acid. The storage effect was observed at room
temperature over a period of 6 months using sodium
metabisulphite as a source of SOz at 50, 100°and 150

m.

ppTable 1 shows the effect of SQ2 concentration at
three RH levels on microbial population. 1t was observed
that the sample whose BH was 3.6 had least numper of
micro-organisms i.e. 20 at 150 me coneentration of
S02,as compared to 70 and 150 at pH 3.2 and 4.0 res-
P_ectwely. oreover, the reduction in microbial popula-
lon was also maximum at pH 36 1., from 74x 103to
20 with increasing concentration, of sodium metabi-
sulgmte, while at pH 3.2 the reduction was from 60x 103
to 70 and at pH 4,0, 53x103to, 150. This Table also
Shows that% 3.2 Is more effective as compared_to pH
4. Both the pH as well as concentration of SO2 are
important in order to control bacterial population of
malt extract. When the effect of various Concentrations
of sodiym metabisulphite on storage was seen (Table 2),
it was found that the number of micro-organisms ge-
creased in all the three concentrations of sodium metabi-
sulghne at three different pHs under trial over a period
of b months. Most eﬁ?ctlve concentration was 1 pgm
at both pH 3.2 as well as pH 36. At pH 4.0 the. cell
cquints were relatlvelz high at all the three concentrations
of sodium metabis Iap ite.  The present study thus
sug?es_ted that the malt extract can be protected from
hac enél contamination at low pH ran m% from 3210
36 an usmq 100 J)pm of sodium metabistlphite.

The ﬁresen study thus recommends one more factor
other than pH, recommended by Dupuy4 namely, the
coneentration of sodium metabisulphitein the control
of bacterjal %rovvth durmg storage Of malt extract. The
decrease In the number of micro-grganisms with storage
may possibly be due to the slow efféct of sodium metabi-
sulphite which becomes conspicuous in course of time,
This in turn increases the shelf-life of malt extract. It

would be of interest to study the organoleptic quality
of malt thus treated.

et of | Biochemistry, D. S Wagle
gm0
16t December 1974 S Sheoran
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RESIDUES OF CARBARYL IN RIDGE GOURD
{LUFA ACUTANGULA ROXB.:

CUCURBITACEA)

Residues of carbary were estimated on ridge %ourd (Lufa
acutangula Roxh) by hoth spectrO{)hotqmetrlc an enz¥mat|c
assay.  1he residues af carbar;r dissipated by about 94%
In ¢ days and below detectable Tevel atter 14 days of appli-
cation.” However, it reached below tolerance level of 3 ppm
after ¢ days of application.

ExPenments conducted at this Umv_eran have shown
that three ap?hcanons of carbaryl, first & 5 per cent
dust at the rate of 0.75 kg a.i/ha‘and second and third
as, suspensions 50 per cent w.p. at the rate of 10 k
a./ha at two weeks interval starting at the stage when
Plants, were 4-6 weeks old, were most effectivé out of
he five insecticidal schedules tried against pumpkin
beetles (Aulacophora sp.) and fruitfly (Dacus cucurbitae)
pests of cucurbitsl Invest|?at|ons have now heen
Undertaken on the extent of carbaryl residues infon
ridge gourd.
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Table 1. residues of 0.1 per cent carbaryl suspension infon ridge gourd

Spectrophotqmetric meth Enzymaj
%? FE esiclue Petrp % ! o(tlteductron Fieside R\? Gl Reduction
freal mﬁ (ppm % m %)
0 19 21% — ' 2150 _
2 802 7131 905 6709
4 703 748 805 073
6 161 9%.25 16 94.10
il ) 039 9861 ) 042 %848
B
14 > BDL 10000 B>> BDL 10000

Below etetzble eel; - The hal e s 262 cays el oefcent of corelton ves 0968

Seeds of ridge gourd var. ‘Pusa naslar” were sown  was taken as an index of rate of dissipation, the carbaryl
at the rate of Skga.I./ha at a distance of 50 cm on both  deposit would take about 8 days fo reach the tolerance
sides of [m wide sub- rrrrgatron channel which divided [evel of3ppm7 This assumPtr N has been corroborated
the subplot of 7Tmx 4m info two halves, on July 1974 at in te resent study and the carbaryl resrdues have
the Hortrcultural Farm of the Rajasthan College of reace belowtolerance level after6dayso apg rcatron
Ag rrcu lture. Three arip lications of Carbaryl were trrrven gfarajan and Khan8aso suggested a lapse
as indicated above, The edible fruits (10-15 cm on? or“tomato and_brinjal respectrvely before they
were harvested at definite intervals and were chopped {o cou d be consumed safely.
small pieces, A 50 sample was taken and extracted by The authars are thankful to the Director, Research
blending with 150 m1 distilled methylene chloride. The and’ Head, Department of Entomology, University of
extract Was frltered throughafrlter paper Whatman No. - Udaipur, for providing encouragement and - necessary
1 and was analysed % both sPectrophotometrrc and  facilities for the mvestigations.
enzymatic methods, The spectrophotometric method? toml VS
used is based on the hydrolysrs b carbaryl by KOH  pRpaltiet “0”‘0093” avadia
which on reaction with p-nitrobenzene’ didzonium arpur S K Ganguar
fluborate in alkaline medium produces yellow colour. &‘/cjune
Th(rjs gan rt)e gngasu(rjed attﬁﬁ b tThe mfethhodI of tZwerg References
and Archer3 hased onthe inhibition of cholinesteras ;

\rvras used for detfermrrgrng mrcroquantrtrﬁstof r:tarbary!j 1 K?nvt‘ti'%rvasa“o‘?" 9%1 P%ﬂ S L and Gupta, HCL,

e recoveries of carbaryl by spectrophotometric an Pl
en{zgmatrc methods were/ 86y 00 and 614 per cent 2 Benson innochiaro, J. M, 3. ASS of. agric

Chem

respectivel
erusel of resuls in Table 1 indicate that there 3 Z‘Ne'g'G WA@ L& i ktegml&"ﬁ %9%9
IndranJ Ent

IS a hrqh degree of correlation (0.998) hetween both

the me hOdS used and the Carbar | d BOS|t Of abOUt 5. Adarsh Shan I Resrdues and Persistence of Malathion, Car-
215 ppm on rldge gOUYd dlSSlpate by about %4 per cent lﬁ ndl\ﬁrécos,fﬁan orprmthalLycopléﬁcum esculentum
In.6 days and below detectable leve after 14 days of ap- 65J €sis, Univ

plication. Dewan etaI4reportedanresrduesofcarbarI 6. Sachan, J. N, stwdies on Cabbagerests and their Contolyi
on marketable bhendi fruits on 4th day. ecar aryl ﬁﬁg{ﬁjmg,grg‘@ of Udkinur, Usipr: 87"
resicues on tomato were lost completeyrn 11-15 d a 7 e cheR%ﬁs ! Food remrtoftmlgn Joint FAOWHO

The half |ife obtained was about 2.6 days on rr %
gourd Similar half Tives of 291 days on cabbage head6 g 'ﬂwan N. M and Khan, A K., Madras agric. J., 1965,

nd 371 days on tomato5 were also reported.” If this
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CHEMICAL QUALITY OF MARKET ICE CREAM

Asurvez of the chemical quality of ice cream available in
the market was made. Of the 46 samples analysed for per-
centages of fat, acidity, total solids, protein and sucrose as
well as weight/litre only 12 samples satisfied the prescribed
standards of all parameters. Failure to conform to the pres-
cribed acidity was greatest and total solids was the least.

|ce cream occupies unique position among the milk
products consumed in our country. . Excepting the well
established manufacturers, the majority of ice cream
manufacturers do not seem to maintain the required
hyg|en_|c Q%Jalgty during the time of preﬁaratlon, storaﬁe
and distribution, which poses a health hazard to the
consumers; besides the standard chemical quality as
prescribed by the PFA Actland the ISI2is not strictly
maintained. ~ In order to study these aspects, a survey
of the chemical quality ofice cream available in
Bangalore City was undertaken, _ _

|ce cream sami)_les available in the city from different
sources as supplied by organised manufacturers and
their distributors, and those made by individual concems
like hotels and restaurants, were collected in collabora-
tion with the Dairy BactenologY Section of the Institute.
These samples were tested for their chemical quality as
prescribed by ISI and PFA regulations. = The factors
determined were weight/litre, “fat, acidity as lactic
acid, total solids, sucrose and protein. Methods of
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analysis prescribed by 1SI were followed in carrying out
these determinations.” . _

Forty six samples of ice cream collected over a period
of one year from various sources, available in Bangalore
City were analysed to assess their chemical qualify. A
few of the typical analytical results presented in Table 1
reﬁ_resent_ samples conforming to the standards and those
which fail in_one or more Pa_rameters. The results were
analysed statistically to obtain the mean, standard error
and " coefficient of variation of each parameter and
compared with PFA Act and IS] standards.

It'is found, that out of the 46 samples, only twelve
sam[)les satisfied the prescribed standards with réspect to
all the parameters, whereas the number of samples
which were substandard in one, two, three and four of
the six parameters were 12,13, 5ang 4 respectlveliy. It IS
also opserved that in the order of failing standards, the
following percentages of failure were Observed in. the
descending order; acidity (38.2), sucrose (37.0%, welg_ht/
litre ZFSO. Protein (239), fat (19.4) and total sofids
(13.04). This indicates that most of the. samples were
satisfactory. in the total solid content, while, acidity was
the least satisfactory, the others being in the intermediate
range. It s hoped that these findings would be helpful
to Doth the manufacturers and consumers regarding
the status of the quality of ice cream availablé’ in th
market and also to impréss upon the concerned enforcing
authorities to exercise stricter _(iuallty control checks.
This would help in making available ‘quality ice cream
in the market.

Table 1. analytical results of market samples of ice cream

Wit (g) Fat
)
ISI/PFA standards Min. 550 Mn. Sgl%gj
Typesample 1 6250 11
4400 105
” 800 185
o 500 128
Maximum 8300 185
Minimum 4100 30
Mean o 5700 111
Standard deviation ¢97.53 2.1247
SE of mean 1438 04017
¢ Forplain; — **for fruy.
National Dairy Research Institute J. Sebastian
Bamdore V. Unnikrishnan
3December 1974.

M. Bhimasena Rao

idi Total solics Sucrose Protein
iy 8 B
Max. 025 Min. %.0 Max. 150 Mn. 35

027 H 2350 250

0.16 3162 1950 225

040 445 1953 518

019 BHU 23 4%

040 4.7 2350 174

012 1P 1050 20
0.24 B0 1520 405
:0.0624 ;24677 :2.9826 ¢1,0858
00107 03638 04398 01601
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PESTICIDE RESIDUES IN DIFFERENT DIAGNOSTIC SITUATIONS

A PRELUDE TO PESTICIDE RESIDUES IN
DIFFERENT DIAGNOSTIC SITUATIONS

The end point of toxicity of pesticides in human population
cannot be ret{l_a_rded as Safe.” The gradual accumulation, in
minute quantities have some sigriificance to the ensuin
pathological situation in the long term. As the action 0
Pestlclde residues in the total b_odY dynamics is not ¢lear
here 1s_need for definite critieria to be adopted in clinical
diagnosis of population exposed to pesticides.

The pesticides reyolution started in 1942 when DDT
was first made available in the market. Since then an
ever mcreasmg number of synthetic organic. chemicals
In innumerable formulations have appeared all over the
world. Intensification of facilities for scientific storage
will demand use of more pesticides.

The pesticide initially added to the surface becomes
residue s a result of wéathering and metabolic degrada-

tions. The residue is often présent in trace concentra-

tions (ppm) which make their isolation, separation and
analysis very difficult. S

Atcording to Marth1 pesticide residues can be found
wherever plant or animal life exists and the significance
of trace residues in food supply over an extended period
of time on human health is debatable. Pesticides have
not caused any demonstraple illness, but there is a
potential threat of accumulation of minute quantities
of pesticides jn human tissues. Fortunately, there is
limitation to the transfer of accumulated pesticide from
adult to the offspring: probably the metabolic changes
during pre?nancy accelerate the metabolism of Restm 8.2

Thé route of absorption of pesticides into the human
body s mainl throu?_h__the astrointestinal ~tract,
But'there is lack of definition O human exposure to
Pes_tmldes; studies based on defined oral exposures have
their limitations like the storage characteristics of
individuals to pesticides in tissués and length of ex-
posured-6, and also the nutritional intake7. =

The dietary intake of DDT of an adult in India is
about (0.266 mq/das){& the resjdue in adipose tissue
ranges from 1280 3L ppm9, which is high as comP_ared
to other developed countriesl The “adipose tissue
residue levels may be considered as the body burden in
thfe light. é)f reports3, assuming only one wdy transport
of pesticides.

esticides have also scope to fraverse to qther tissues

of the human body and has been located in spleen
bone-marrow and “lung, 11 gall stonesi2 in_ milk of
lactating humans13, brain, liver and kidney4 human
placents, cord and blood2d Casarett et’aln Ran-
domskiZsand e Vliger et a/% have screened for pesticide
residues in wide ranging age groups and in different
diagnostic situations like Carcinoma cases, myocardial in-
farction, cerebral thrombosis, sepsis, leukentia, nephritis,
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local and generalized pathological conditions_of liver.
The pesticide residues found “mostly are DDT, DDE
HC. Lindane, and Dieldrin;"the pro'oortlon of
total DDT residuies was h|?h_er. There was also a tend-
ency for higher residue levels in adults, probably exFIam-
ing"the greater exposure period and the cumulative
ﬁroperty of these “organochlorine compounds in the
uman "body. The Rreferennal levels 1n some tissues
perhaps is Tue_to their fat solubility and lipophilic
character too. Such preferential absorption in the brain
tissues developed electroencephalogram abnormalitieste
Pesticide exposures have also been incriminated in the
renal tubular dysfunction, amino acidemia and aming
a%dttj%l?-l& hématologic abnormalities and associated
effects),

The above points support the view that pesticide
resicues in the human hody may be one of the contri-
butory . factors for various_ diseases apart from their
eneficial aspect of controlling some disease vectors2L
Further it is clear that the end point of pesticice toxicity
as death cannot be regarded as safe. The gradual ac-
cumulation_in minute Quantities have some Significance
to.the ensuing pathological state. 1t is alsp not clear at
this stage, to explain thie action of the pesticide residues
in_the total body aynamics. There is_need for gefinite
criteria to be adopted in the clinical diagnosis of p%gu-
lation exposed to pesticides. - Such an “approach, may
give additional support to diagnose diseases of unknown
étiology and considered as enigma.

Vasuki
Opke

mﬁ%ﬁﬁ? é?tl(llgdlcal Sciences,
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Storage of Cereal Grains and their Products:  Edited by
C. "M, Christensen, American Association of Cereal
Chemists Inc., St Paul, Minnestoa, USA, 1974

pp. 549,

This second revised and expanded edition of a very
useful publication is most welcome to grain storage mer,
research scientists and everXbod connected _with
agricultural_ produce in one way or the other. Three
more additional chapters deal ‘with chemical control
of the stored grain_ insects and associated micro and
Macro organisms, aw-hght storage and chilling. Cha-
Pters_ on fespiration and heating, country storage and
erminal elevator storage of the earlier edifjon have been
omitted and chapters on aeration and dgram drying and
whole grain storage have been included.

Chapter | written by W, Hunt and S. W. Pixton deals
all aspects concerning with grain moisture—its signific-
ance and measurement, M&thods of determination of
frue moisture’ b %as chromatograph¥, vacuum, NMR,
Karl Fisher Tifration and Near-infrared absorption
techniques are discussed. _ o

Chapter 11 by Y. Pomeranz deals with the hiochemical,
functional and’ nutritive changes during storage. The
subjectis covered under seven headmgs. Vieasurement of
resgwatlon IS described but no mention js made of gas-
charo_mato%raphy as a tool for measuring respiration.
The |m?0r ance” that moisture has on respiration 0
dormant grain is well brought out, Storahility of grain
can be predmted_bY makmg several tests. . Whereas mold
counts and viahility tests &re good Indecies of Incipient
deterioration, fat acidity and non-reducmg sugar content
gre useful measures ‘of the extent of the existing

amage.

_Chagter I 'br%, G. R. Baumin and H. L. Ryans deal
with sampling infestation and radm([] of grain. 1tis a
well ilustratéd ang documented chapter. Accuracy and
P_remsmn in applying the various parameters of irspec-
lon are emphasised. A combination of physical and
chemical factors are to be employed to_ evaluate the
quality of the constituents of grain”(protein, starch, ail,
minerals and vitaming).

. Chapter IV by C.M, Christensen and H.H, Kaufmann
IS more or less"an echo of what Is written in the book
entitled “Grain Storage—The Role of Fungi in Quality
Loss” by the same authars, published by thie University
of Minriesota Eress In 1969,

. Chapter V by R. T. Cotton and D. A. Wilbur is on
insects. InsectS damaging stored cereals and products
are described and evaluated as fo the damage the

cause. Storage losses from insects in the U. S. average

$ 471, 417,3Xa year. The ecological conditjons favour-
ing Inect I|%]|% s}lored produce a?e 3|scusse(!.

The damage caused by insects has been well presented
by way, of examples from published work. 25 per cent of
tfie wéight. of the wheat kernel was consumed by the rice
weevil during its development to quote an example from
Kansas University studies,

Under indirect insect _damage, are_included topics on
micro-organisms Including toxigenic ones, consumer
resistance tc unsanitary Products, Insect fraqments and
excreta. A short account on Insecticidal treatments and
detection of insect infestation in grain and the methods
used conclude this very informative and useful chapter.

P. K. Harein and E. D. L, Casas have dealt with
chemical control of stored grain insects and associated
micro and macro organisms’in Chapter V1.

The review summarises the venue of insect confrol by
chemicals Wli1h material on integrated control using the
chemical methods.

‘Prorghallatl_c’ measures using methoxychlor, pyrethrins
combined with piperonyl butoxide or malathion are
suggested as surface treatments. Inspection of grain -bﬁ
sieving at 30 day intervals is recommended along wit
spotting of abnormal odour, wehbings or hot spots.
ermissible grain protectants to be. Used mixed with
rain are discussed. Only a few insecticides are approved

f ?or being mixed directlywith_gram the most important

being malathion and pyrethrif, Inert dusts, however,
have” limitations in thelr usefulness. The insecticides
discussed include Diazinon, Fenitrothion, Fenchlorphos,
Bromodon Bromphos, Phoxin, Gardona and Lindane,
Dichlorvos has received a wider coverage. The residual
levels in treated ?ram are discussed but no mention Is
made of any ra -feedm% experiments on Dichlorvos
treated grain‘to prove its Total safety in diets.

Under the caption of potential protectants are includ-
ed sorbic acid, butylated hydroxianisole and hydroxy
toluene as ovicides to T. confusum. No mention IS madg
of tricalcium hos&hate as a protectant [Majumder &
Bano, Nature (4939, 1359, 19 H although' it has shown
promise as a safe protectant for tiour andenriched foods.

Mention is made of sex ﬁheromones, é
analo%ues and some of the drawback
also the problem of resistance.

Under fumigant characteristics, methyl bromige,
hydrogen cyanice, phosphine and dichlorvos are dis-
clssed separately. A paragragh on gotentlal fumigants
includes morpholine and “acetate of dimethyl 2, 2-
d|chloro-1_-heydroxyvmyl plosfomate, tribromadpropane,
ethyleniminé and Crotyl bromide.

uvenile hormone
In their use, as
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I Residues after fumigation are discussed in greater
detail. . Methyl bromide, ethylene dibromide, ethylene
dichloride, and aluminium phosphide are the fumigants
that are discussed. . . .
Maintaining fumigant concentrations by using gas-
analyzer instruments, detection tubes, halide IamP_s and
as Chromatography are also dealt in breif. Mention of
e. bio-assay method of momtorm? fumigant concent-
ration (Muthu et al, Int. Pest Control, 13,1£,1971) would
have rounded off the review well, but has apparently
escaped the attentjon of the authors, _
Fumigation under tarpaulin is g_et_ another important
topic that has been discussed. Disinfestation in mills
Producmg flour usm(I;_ pyrethrums, spot fumigation and
fumigation of the entire’ mill are discussed. Dichloryos
IS squested 25 a potential vapor toxicant for controlling
insects that infest gackaged cereal grod_ucts. L
Treatment OfB ckaging material with insecticides is
also reviewed. Pyrethrin; methoxychlor, Lindane and
malathion, carbaryl resmethrin, tétramethrin, d-trans-
alethrin have protection for 12 months.  Anti-feeding
chemicals as laminates of packaging materials s

suggested.

%%ml_gants like methyl hromide, h drogen c¥an|de and
phosphine are mentioned as belng (UsEful Tor empty
c?ntﬁuners. Methyl bromide however is still the fumigant
of choice.

Sub chaPte_r 9 on micro and macro pests includes the
roIet of hac e?a Ininfestation and attractancy of fungi for
certain Insects.

Insect control by pathogenic micro organisms heralded
by B. thuringiensis Is a field of insect control that needs
more researth.  Mycotoxins from fungal infestations
have also the possibility of b_emr(h; used ‘agajnst Insects,

Control of microbes and their metabolités by chemical
treatments including fumigation 1S _discussed next.
Control of mites forms thé last section of this very
illuminative chapter. Among fumigants mention is mada
of methyl bromide ang phoSphing ut strangely enough
no mention is made of ethylene dibromide Which shows
very h||9h toxicity to_storage mites (Muthu et at, J.
Stored Prod. Res. 6, 93, 1970). _

The VIIth Chaé)ier IS on Rodents by K. L. Harris,
The importance of rodent control, its”economics and
assessment ofthe problem form the introductory section.

_The author feels that the indigenous stqrage Structures

still have a useful role to play due to their many advan-

tages like porosity that keeps ﬁrams dry and economy In
copstruction. . A careful watch kept to"ward off rodénts
will prove easier than the ‘alien’ metal structures.
Different tlyJ)es_ f rodents are described with a chart
showmrq the (clentification key. Among control measures
are included sanitation, rodent-proofmg, poisoning with

bait formulations, fumigation, and trapping.

J._E. Bailey writes on Whole grain storage in Chapter
VIII. Different types of storage facilities are mentioned.
Under the title™ Structural eguwements of Storage.
Bins are discussed silo bins and flat bins.

Bulk storage of flour forms, Chapter 1X by Donald
E. Schaetzel.” Important considerations that go towards
careful and intelligent plannmlq of bulk storage of flour
are mentioned. These will help in providingguidelines
for building bulk storage facilities.

Chapter "X is on Alrtight Stora%e by M. B. Hyde.

In recent Ye_ars airtight storage has been developed both
to control insects in dry grain and to prevent mold
growth in high moisture grain, Dry grain storage in
its, provides a simple form of storage.” Lower témpe-
rature are found in Plts than in abovg ground storages;
an in advant?ge In fropics. :
. Roof should be waterproofed and painted to reflect
light. Pits should e filled to capacity to reduce free air
anfd %h(tjjs amount of oxygen available to the insects in
Infested grain.

Alr-tignt storage is a useful method of preserving dry
grain but not for malting and for seed.” At very low
moisture contents (1-2 per"cent lower than that normally
recorded for safe storage) seed grain can he stared

safely, . . : . -

Inyh|gh moisture grain, requirements of air-tightness
are more stringent. “Cold weather is more suitdble for
air-tight storage of moist qram. Several types of air-
tl_?ht storage Structures inc} u_d,lnP flexible but¥l rubber
sifos are discussed.  Artificial’ lowering of oxygen
concentratjon s possible.  Of nitrogen Or carbon-di-
oxide used as lethal atmosphere for Tontrol of Insects,
carbondioxide proved better. For tropical climates air-
tight storage will not be safe for grain of 13-14 per cent
moisture content. In drier grains alr-tl(%ht storage can be
used. At 11-12 per cent moiSture content the, grain can still
be used for seed. A|r-t|?ht _storaqe Is.a simple method
without the si)ectre of pollution fo Iowm(r] in its wake,

Chapter X bg N. J. Byrrell is on Chil mg. “Many of
the biological and physical factors desciibed. in this
chapter I8ad to the conclusion that the risks involved
Vg'&%ﬁ{%ﬂ I(,:,h|II|ng are appreciable and the benefit gained
| .

Chag)terXII i on Asrtaion by the same author. In cool

and temperate climates propyer aeration seystem can

grr]%at#ynr duce the danger of damage by insécts, mites,
Ung.

Gralngdr_ymg is covered by W. V. Hukill in Chapter
XII|. The importance ofthe Contact period of the drying
environments in reducing the moisture content of gram.
The time factor in farm drying Is the real problem,
which depends upon method, machinery, man-hours
and the sgstem_ of the entire farm operation into which
drying has to fit-in,
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The hazards of weather and climate can be removed
with a properIY thought-out plan of farm d_rym?. _
The Jast (TX V) chapter by C. A. Soutnick Jr. is on
Packa%mgo Cereal Products. Pakaging is now accepted
as a vital and pecessary part of storage, handling, display
and Soreservanon of gioods inour present economy.
toraPe of Cereal Grains and their Products” is a
most valuable compendium on the su_b{ect and the
American Association of Cereal Chemists should be
congratulated for bringing out this comprehensive
volume at a time when it'is most needed.

M. Muthu

Ener 5{ Balance and Obesity in Man: by J. S, Garrow.
Publishers; North Holland/AmericanElsevier. 1974,
pp. 335 Price $ 30.80.

The “battle of the bulge” has always been a Iosmg
battle for mankind and obesity takes itS toll through th
many coronary, renal, neural and other_complications
that eventuate"from the main syndrome. The dishalance
between the intake and out|ou of energy appears fo be
the main basi¢ cause of all forms of Obesity. Simple
obesity arises from an excessive intake of food calories
In reldtion to output or requirement. Metabolic obgsity
Is the result of reduced output of energy arising from
?enetw/h_ormonal factors. These Basic causes are simple

0 enunciate, but it is difficult to achieve the energ
balance by simple requlation of diet as the causative
factors involved—gengtic, hormonal and other regula-
tor_ly factors—are not accessible for easy control.

.The hook under review by an experienced member of
the Medical Research CounCil of Great Britain discusses
in a refreshingly critical manner the various aspects of
the problem and some of the possible solutigns.in 7
chapters dealing with the definitions and criteria of
obesity, methods of me_asur_m? the intake and output of
energy, factors affecting intake and output, energ
storés In the bady, their Composition and measurement,
and finally, the physiology of obesity. The most valuable

arts of the book are those dealing with the methods, 0

easuring intaxe and outPut of energy and assessmg
th_e_deﬁree of obesney. All the chapters of the boo
critically review thé areas of work concemed and
indicate” the lacunae in_our knowledge regarding the
sutgect. The same applies to chapters dealing with the
treatment and the results obtained so far using anorexic
drugs and reducing diet formulations. ~~—— ©

The book merifs a high place in the librarigs of insti-
tutions and individuals Who are. concerned with the bio-
chemical, metabolic and nutritional aspects of obesity.

M. V. L. Rao

f of food. All
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The Use of Mercury and Alternative Compounds as Seed
Dressings:  (Joint Report of a FAO/WHQ Meeting);
World Health Organization, Geneva, 27 Switzerland
1974, pp. 29, Price: Sw.fr. 5, Available through WHO

&g\%o[r)]g'hﬂﬁme, Indraprastha Estate, Ring™ Road,

. The technical report contains the collective views of an
international group of experts on the use of mercury or
alternative chémical treatments to control the seed borne
pathagens. The meeting was convened especially after
a serious outbreak of ofgano-mercury poisoning due to
human consumption of Treated ?rams occured” in Iraq
in late 1971 and'early 1972 and also due to hexachloro-
benzene which caused death and permanent disability
In Turkey during 1955-59,

The Committeg is of the view that the hazard is due
to the misyse of the treated %am_ inspite of special
wamings %leen on it such as Idbelling and coloring of
the grain. Tt was observed that alkylmercury compounds
as seed dressings for grain has restlted in 1ntoxication of
seed eating birds and birds of prey. while this consequ-
ence has not_been noted with alkoxyalkyl and” aryl
compounds.  The meetmg concluded that the use 0f
mercury compounds as segd dressings has not played a
significant part in the recycling of mefcury in the environ-
ment as the agricultural use 0f mercury 1s about 3-5 |p_er
cent of total mercury used for all purposes in industrial

Y countries.

The subject matter js covered in 8 Chapters: outbreaks
of poisoning, agricultural needs, toxicological aspects
evaluation of the risks associated with the ingestion of
fungicides on seed and recommendations for m|n|m|z_|n(f
this risk, recommended safety measures, nonchemica
methods of plant disease control and” summary of
recommendations.

The technical committee recommends that the alkyl
mercury compounds should be used only for seéd
dressing purpase and never be permitted for the treat-
ment of cereal seed to be exported for the production
dressed seed o be exported for the pro-
duction of food should be distinctly Qyed, labelled and a
bitter, nauseous substance may be added to make it
unacceptable for use as food.

The book funrishes a good deal of information on
the environmental gollutlon due to mercury. compounds
used for seed aressing purpose, toxwo!oélcal azards
and the possible ways 1 minimize the risks. |t will be
of great value to a%lculture departments, public health
departments and other research organizations.

K. VISWESVARIAH
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Interaction of Agriculture with Food Science: Proceedings
of an Interdisciplinary Symposium, Singapore, 22-24
February 1974, Ed. by Reginald MacIntyre, Published
bg International Development Research Centre, Box
8500, Ottawa, Canada, pp. 166.

.The publication embodies the proceedings of an inter-
d|30|ﬁl|nary_ Symposium held under the joint austes of
the International Union of Food Science and Technology
and the International Development Research Centre in
Singapore, February 22-24," 1975, The Symposium
arrgnged in 4 Sessions Covers malnIY contribytions by
variols agricultural scientists and technologists from
different regions of Asia.

_The first two papers emphasise the critical food scar-
city that has arisen in the world and in Asiain particular
since 1972-73 and the causes for the same. The exhaust-
Ing of reserves, onset of widespread _drou%ht_ conditions,
mea re_|rr|?at|on facilities, low soil fertility and un-
prodUctive. fand tenure systems, have been traced as the
causes which both individually and jointly led to the
difficult food situation. . Defuded “foreign exchange
reserves led to difficulties in purchasmg the requireg food
from surplus reglons. Even the stocks in the affluent
countries reachedl the lowest levels. The strategy to meet
the situation Suggests increased production” in each
country through ‘tmproved agricultural measures, wise
land reform policies and_ hutlding ug r_eqmnal_“buffer
stocks in each country. Building ug n internationally
managed central reserve pool contributed by the surplus
producing countries is also suggested.

_The second Session dealing with crop improvement
discusses in detail the programmes and achievements of
the International Institutes on rice at the Phlllﬁpmes and
the dry farm crops in Hyderabad. The unearthing of the
high (Yleldmg IR. 8 parent variety which has heen Utilized
for . developing varieties coupling h|%§1 Rneld and also
%ram %uahty [s the practical achievement of the Inter-

ationdl Rice Research Institute. The details of the
cultural practices, fertilizer ﬁse and plant nﬁJrotectlon
measures have also been worked out. The major con-
straints to production in actual farmers’ fields have been
studied and developing |mProved genetic lines possessin
high disease resistance or tolerance have been discussed.
The ob}(ecnves of the ICRISAT institute solely devoted
to work on dry farm crops have been defined and the
development of varieties' with h|%h
Ia/sme hléjh protein and good drought

escribed

Although it is generall(}/ known that the root crops
Froduce uch more food per acre than the cereal or
egume crops, the paper by Dr. Wilson emphasises with

rain yield, hl%h
leranCe has heen
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facts and fi%ures the phenomenally high yields of food
which can De expected from tuber crops particularly
cassava. The difficult food problem posed for the
future world may necessitate greater  emphasis .on
Pro_ducmg_ the tutier crops and methods of |mRrovmg
heir nutfitional value by supplementation with other
protein rich foods.

The third Session relates to nutritional improvement,
uality control, processing and utilization of food crops.
reg mg of high lysine” maize, barley and Triticale
having Detter essential amino acid balance which has
been attempted at the International Centre at Mexico
indicates an important_ approach towards improvin
overall nutritional quallty of the food. Problems 0
harvestlnﬂ, d%mg, storag, milling and processing have
been dealt with By Dr. de Padua.” What is true 0f rice
ﬁ%}hes equally to"other food crops as some of these are
re prone t0 deterioration and insect infestation than
paddy. Nutritional supplementation of cassava diets
and improvement of techniques for processing cassava
have been well covered in a paper devoted entirely to
this crop. A review on the important grain legume _croRs
which serve as very important sources of protein in the
develo m% countries is a welcome gne. The details of
production, amino acid balance, milling technolog%/ by
Wwet and dry methods and cooking quality have been
dealt with and the current status of research in different
parts of the world summarised.

. The last session reviews the status of the paddy and
rice indystry. in Malaysia, development of dairy and
cooperatives in |ndia and the quality standards in food
processing In Singapore,  Experiences gained in qne
country could serve to help other neighboiring countries
to learn from them.

As emphasised in the foreword, the Parnmpants are
mostIY from the different Asian countries who, have
knowledge of Asjan problems and who have tried to
appI){ modern science and technology for sqlving the
problems of the_region which are sometimes_simildr but
may also be unique in certain situations. The exP_erts
from the developed countries emphasise that solutions
to problems in the developing countries cannot be impos-
ed by foreign experts but should come by devoted wor
of scientists and technologists from the region.

The book analyses the difficult food situation of the
Asian continent and suggests both general and concrete
approaches to face and solve these problems. 1t is only
hoped that all concerned would rise to the occassion and
produce more food available for the needy population.

H. S R. Desikachar
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Advances in Biochemical Engineering, Vol. 3: - Edited by
T. K Ghose, A Fiechter and N. Blakebrougli.
SBprlnger Verlag, Beslin, Heidelberg, New Yok,

erlin, pp. 290, Price: $ 3L.90.

The book contains seven chapters by renowned
scientists on various topics of Biochemical Engineering.
Chapter One deals with genetic groblems_ of BiOsynthesis
of tetracycline antibiotics. ~ Systematic approach In
selection 0 high production strains, isolatjonand charac-
terization of mutants, genetic recombination and control
of bigsynthetic Pr_oc_esses_ provides some of the hasic

uiceelinies for oftaining higher productivity of chemicals
Srodu_ced by microorganisms. - Some aspects of basic
genetic research on fungi and their practical implications
are dealt with in chaptér Two. Chapter Three deals with
microbial oxidation of methane and methanol. . Culture
conditions, bigchemistry of methane oxidation and
biosynthesis of cell components are presented in this
chapter. The potential applications of microbjal oxida-
tion of methane and methanol in single cell protein
production, removal of methane from. coal “mines,
Be_troleum prospecting and microbial fuel cell are
riefly covered under this chapter. ~ However, the
cultivation of yeast cells on methanol having
potential of acceptability as a SCP should havé been
Included in this cha[[)_ter. . Chapter Four deals with
modelling and simulations inbigchemical engineering
Mathematical models on microbial growth, “transient
response of a plug-flow reacter, influence of mixing on
the fransient performance of continuous, cultlres,
transient response of the turbidostat, enzymatic reaction
with a porous supgort, tubular immobile enzyme reactor
and control_of "activated sludge reactors with their
computer simulations, are nicely presented in this
chapter.  Understanding of transient and oscillatory
behaviour in continyous Culture Systems provides a ve
Important tool for desul]n and efficient running of cont-
mercial systems as well as for the study of re?ulatory
mechanisms In_microorganisms, _ Extensive study on
this vital subject of Biochemical Engingering includin
predictions from idealized models, transient résponses 0
microbial cultures to perturbations of the steady state
and oscillatory phenomena In. continuous_culture of
microorganisnis are presented in chapter Five of this
book. Chapter Six deals with the sqnlflcance of micro-
bial film n fermentor.  Formation of microbial film, its
general characteristics, control and kinetics are discussed

greater

in. detail. Being relatively a new subgject In the field of

Biochemical Engineering, it offers a great future poten-
tial In persuing” scale-Up studies and design of large
scalﬁ felrmen Ors. _ ,

The last chapter of this hook deals with the present

state and perspectives of Biochemical Engineering and

4
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its role in the development of potential fermentation
processes, o _

. Annual series on Advances in Biochemical Engineer-
ing have been covering Important topics and aré great
assets to those who are involved in biological reséarch
and development work.

H. N. Asthana

Cooling and Ripening of Fruits in Relation to _%uallty:
Refrigeration Scierice and Technology: Published by
International_Institute of Refrigeration, 177, Boulg-
\Fga_rd I\gallf1 Sherbes, 75017, Paris, 1973, pp. 255:

rce: £ 14,

This publication of the International Institute of
Refrigeration 1s a useful compliation of twentynine
%apers read at the Meeting of Commission C 2, Food
clence. and Technologyr eld at Jerusalem between
September 10-13,1973.” These papers were presented by
variqus authors from 8 different countries on topics
relatl_n? to (1) Control of ripening in fruits from the
physiofogical” and gractlcal ﬁomt of view, (). new
méthods of controlled atmospnere storage and (3) influ-
ence_of res_tora(I;e freatments and packaging on the
quahtX offruits. Tn the Plenar_¥ Session four papers were
nresented by four experts in ditferent fields of specializa-
jon.  The main points in the first four lectures in the
Plenary Session ‘were about confrolling ri emng%_ of
apples”and pears from the physiological ana practical
point of view to enable the supplier to regulate the fruit
supgly_ to the consumer over wide time intervals. The
Nec SS"Y for expanding the capacity of cold chain of
the world on a very Iarg_e scale, coolmq as Well as freez-
Ing, was also emphadized, ~ Controlled atmosphere
st_ora%e of produce with its limitatjons was, briefl
discyssed by ﬁwm(% reasons and requirements for suc-
cessful controlled almosphere storage. . The last paper in
this session on quality of produce & influgnced by pre-
storage treatments afid pac aqm? showed the need for
coopération from field to Table among Biologists,
Engineers, Economists and, Businessmen. ™

wenty five p_aﬁers which were grouped into four
sectjons dealt with the fqeneral theme o |r_n£)rovement
of the quality of cold stored fruits, The first, second,
third and fodrth sections included 8, 5, 7 and 5 papers
respectlvely. _ _

In the first section, four n$apers dealt with pears and
aggles; one.each with plum and asyocado IJoear and the
rest two with pananas. ~ All these papers in general
describe the effects of temperature, gaseous, exc an(t;e,
?as concentration, ethylene production and fruit matu-
Ity on the rate of riening, quality and emanation of
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volatile substances from fruits. In section two, the first
paper described the extension of storage life of potatoes
apples.  peaches, mushrooms, etc,, by application of
controlled atmosrPhere storage using gases other than
C02and 02 The second paper described the disorder
known as Brownheart in pears due to the influence of
carbon dioxide content, The third and fourth papers
reported the use of interferrometers for C02analysis and
new types of exchange diffusers and diffusion wind bags
for storage under controlled atmosphere. The fifth papgr
presented. the studies on r_oIonﬁ;ln the stora?e life of
strawberries by packaging in sefected plastic films, In
Section three, "six papers reported the influence of dif-
ferent_growth requlators, pre-cooling and stage of
maturity on the ripening behaviour of peaches, melons
fragne ruits, persimmon and pears during storage and
transport. _The last. paper reported the redUction 0f peel
|njur}/_ in citrus fruits due to. ethylene dibromide by ap-
plication of a fungicide, Thiabendazole. Section™four
Included miscellangous papers which reported the effect
of cooltainers in precoolmg oranges (tight skinned) to
0-2.2°C for cold treatment against the “Mediterrariean
fly: method to measure the electrical resistance of banana
skin in the preclimacteric phase_ for detecting low
temperature injury affecting rlpe_nln%, and effects of
different tempera ures and"relative umidity on the
keeping quality of eggplants and gi_rapefruns. Do
his” publication “éntilted Cooling and Rlpenmg_of
Fruits in relation to quahtY presents 25 intere tmg
research papers which would serve as a Emde an(
reference _material to many research workers, fruit
physiologists, growers, packers and traders in fruits and
vegetables. e information contained therein is very
usgful_ for those who are connected with cold storage
of fruits.  This publication is worth possessin b{ eve
research worker engaged on storage of fruits an
vegetables.

V. B. Dalal

Advances in Preconcentration and Dehydration of Foods:
edited by Arold § |c%r, ABphed cience Publishers,
London-P/526: Price $ 20.

This book contains ‘oapers resented at an_Inter-
natjonal Symposium held under the auspices of Inter-
national Union of Food Science and Technology .and
sponsored bY RHM. Ltd. The contents are classified
unger the following sections:

Fundamentals; (2) non-membrane concentra-

tioh, (3) membrane concentration; (4) spra){]drym_g;
%gghniqruegsze drying and other novel dehydration

The first section covers the history of food processing
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industries and the basic mechanisms of concentration,
dehydration process, recovery of essence.in citrus evapo-
ratars and rheolo?mal aspects of fruit juice evaporation.
In the second section, a novel method of freeze concent-
ration and_ non-membrane concentration anng with the
concepts for the freeze concentration, procésses and
sucrose_deh;gdraﬂon by the a(s)pllcanon of heat of cry-
stallisation, has been discussed. . The next section, mem-
brane concentration-a recent_inngvation, a paper on
tailored membrane by Alan S. Michaels, discusses, at
length the reverse osmosis membranes, polymer_s sulta-
ble”for reverse osmosis membranes and uftra-filtration
membranes, greparatjon and. chayacteristics of asym-
metric reverse osmosis and ultra-filtration membranes,
Also discusses present status and future prospects, of
membrang preparation. . Membrane concentration
discusses In detail industrial application within the food
and medjcal industries batch and continuous plants
desugn, electricity consumption, cooling water require-
mens and cleaning solytions. Ultra-filtration for cheese
production has dlso been discussed af length with
various flow sheets and graphs. - Industrial scale ultra-
filtration and reverse osmosis plants in the food indu-
stries by Bernard S. Horton, ‘discusses various large-
scale irdustrial cheese ang Industrial plants in New
Zealand and USA and confirms that ultra-filtration can
be operated at 50°C with membrane life time of one year
or more. . _ _

The section on spray drying deals with the effects of
latest development on design and practice of spra d%mg
with the relevant llustrations by courtesy of M/s, Nird
Automizers. Detailed discussioris regarding asceptic and
close cycle spray drying are also presented; Theoretical
modelling of the” diying behaviour of droplets in
spray dryers deals with thie motion of air and droplets
In spray dryers, mass and heat transfer, transport pro-
perties of water and aroma n food, liquids, calculation
0 rY phenomena and_drying hehaviour of solutions.
Novel and rather excifing” developments regarding the
m%nufacttére o;nalcohr?élc govg(ei?rsé rI]|dkesvvrgl|sky %otv}/]der_sn,
ake powder and wine pow doting 1
?Iuedlged bed is gealt b % Emada. p.y A

The last session deals with freeze drying and other
novel dehydration techniques. The chaPter micro-wave
heating I’ vacuum drying discusses at length the latest
concelpts and summarisés that products” with much
h|%ge dry matter content than for freeze drying can be

USR],

The_book has 55 tables and 125 illustrations. The
book is a good addition to the libraries and research
\évro%(e)ass In"the field of concentration and dehydration

M. M. Krishnaiah
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Nestle Research News-\912>\ Published b¥ Nestle
Products Technical Assistance Co. Ltd., Technical
Documentation Centre of Research & Development
Department 1001, Lausanne-Switzerland.

“Modern pharmacology has demonstrated that minute
amounts of certain arigs have the power to change
comPIeter the reactjon “patterns of animals, and mén
and to adopt their behaviour to stress and strain. A new
amenc?_ has been born: Psychobiology—a challenging

iscipling, _ . _

Th%_ Indian Ayurvedic system of medicing has reco_?_m-
sed this affect for centuries. The foods have been classified
as satwik, thamasik etc., The effects of these foods on
mental activities have been described. It is indeed a ve
|nterest|ng7development that the Jatest Nestle’s Researc
News—1973 has'_thrown  considerable I|ght on this

henomena.  This thin volume presented by Nestle

esearch contains a very interesting contribtion by
Daniel Bovet on the advent of psyc ob|olo?y—a new
approach to animal and human' behavioural research.
He has described the instinctive behaviour, of several
%pemes and their ability to learn and develop intelligence,
The studies on the critical periods of brain development
in animals and in humans have been described. The next
article by Prof. Jean Mauron, entitled “Food and the
Mind”—is interesting from the point of view of the
remarks made earlier, He has described research work
which show that serotonin, a neuro transmitter in the
brain, has tryptophan as a precursor. The effect of dif-
ferent types of food. on the serotonm content has shown
that it 1S not the high Protem food like meat and fish
relatively high in tryptophan, which induces a hlﬂh
serotonin content and consequently the alertness of the
brain, but it is the cereal milk diet which does this,

ou(%h no.general conclusion can be drawn from such
an merestl_n? observation, Prof. Mauron in passing
mentions historically that the meat and fish diet was

always associated with the war loving nations and the
ceredl diet was associated with the thinkers,

. Leathwood has presented interesting evidence regard-
ing the much disputed question of early undemutrition
and behaviour. He has described tests on animals and
how the¥ react to undernutrition in the early stages of
life. Extrapolation from animal experiments to Fyman
situation are perilous. Still the experiments on animals
are convincing_enough for Dr. Leathwood to conclude
that early nutritive deprevation jn humans results in a
slowly developed child which will be at a d|_sad_vanta%e
both Socially and educationally. ‘Education is linked To
age rather than stage of development, Thus even. a
tem?orar delay in development would leave the child
too far béhind to catch up with his classmates.

The Nestle Research Laboratories are domg excellent
research work on.many other problems besides what has
been described. The fest of the volume gives summary
of research papers published based onthese investi-
ﬂ]atlons. Some of the papers are of very great interest to
the Food Technologists. ~ Finot and “Mauron _have
investigated the dama%e_to lysine by the Maillard
reaction.  Bauer has published a paper‘on the Milk Fat
Globule Membranes and proposed a structural model of
the Globule Envelope. Bracco and others have investi-
gated the Composition of the Fat Globule Membrane
0f Human_and Bovine Milk. There are two papers on
Lactic Acid in Milk and one on the Microflora of
Cheese. Papers are also included on flatulance factors
In Lequme seeds on the problems in the Detection and
Determination of Aflatoxin, Determination of Copper
by Atomic Absorption Spectroscopy.

The report is remarkable for theexcellence of paper,
printing, diagrams and presentation. It s areport which
Will stimulaté interest in research workers in allied fields
and a reference volume for every scientist in the field.

M. R. Chandrashekhara
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Neglected Food Sources

Under_the auspicious of the Karnataka Chemical
Society, Bangalore, Sri M.R. Chandrashekara, Secretary
Association “of Food Scientists and Technologists of
India, Bangalore chapter gave a talk on ‘Negelected
Food Sources’ of the countfy on 17th May 1975. The
%mli)ortant aspects covered Dy him in his talk are as
ollows

. India is the Iar?est roducer of %oundnut inspite of
its lowest per hecfare Jgroductmn._

rape seeds are other important oil seed crops of India.
Ol seed cake is a very valuable food by-product for
human consumption if it is properly_handled, during
cr_ushm? for oils. Inspite of shortage in edible protein
this nutritive food is not properly”utilised for human
consumption, Much of it %o_es as cattle feed, manure
and exported to other countries making it Unavailable
for human consumption. If properly and hygienically
processed, the oil cake goes a long way in” meeting
national lorotem shortage.

CFTRI, Mysore, has developed tec_hnologg required
for production of protein rich foods, edible and palatable
for "human consumption, Aflatoxin. from groundnut,
gossypol from cottonseed and allylisothicyanate from
mustard could be freed and.these oIl cakes madg ediple
and could be incorporated in multipurpose foods, high
protein foods, infant foods and 8_art|0|all substituted
milk beverages. The processed oilseed meals used in
various food products will be readily acceptable b¥ all
age groups. The Increased processing and use of oil
cakes as human food, takes us a Iong Way In overcoming
ngltlgotngrl] deficiences of vulnarable Groups of our
ulation.

Association of Foodscientists & Technologists. Revival
of South Zonal Centre at Madras.

In response to the agpeal of Honorary Executive
S%cret%y S M.V, Sastry, S K. L. Radhakrishna,
Chief Manager, Modern Bakeries India Limited, Adyar,
Madras, Dr. R. N. Datta, Deputy Technical Advisor
Department of Food, Government of India, Madras and
St K. S, Krishnamurthy, Assistant Technical _A?,VISOf
Ministry of Food,_Madras took the responsibility of
reviving the South Zonal Centre at Madras. Dr. R N.
Datta, “Convener, inaugurated the meeting on 27th
March 1975 and Sri K. L. Radhakrishna presided.

Dr. Datta, in_his mtroductor?/ remark, stressed the
need for providing a forum for the Food Scientists and
Technologslst_s, to discuss variqus problems n the fields
of Food "Science and Technology and Nutrition. He

stressed the need for a multidisciplinary approach to
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ustard, sesahe and A

takle the problem of malnutrition. Sri K. L. Radha-
krishna expressed his satisfaction for the impressive
turn-out of Food Scientists and Technologists for
Inaugural function. He appreciated the role of Dr. Datta,
i K.S. Krishnamurthy and their colleagues to make the
Session a good success. He traced the ‘achievements of
Central FQod Technological Research Institute, M)rsore
in the various fields of Food Science and Technglogy.
The heg) rendered by GFTRI in the dissemination”of
knowledge and supPort it |s_g|vm? for our Association
In plaqu its role at the national fevel was appreciated.
naBpea was made.to intensify the efforts o rally new
members from the city belonging to Institutes, Goverp-
ment_departments, Food Processing Industries, Public
and Private sector undertakings dealing in food and
nutrition. ~ He referred to the communication from
Honorary. Executive Secretary AFST headquarters
Mysore, “indicating that Madras_shall be the Regional
Headquarters for the Southem Zone and the progress
will be watched with great interest. He requested all
assembled, to strive hdrd to sustain the growth of the
Association.

Sri Radhakrishna read out the Rules, regulations and
constitutional bye-laws of the Association.

An appeal was made bY’ Sri Radhakrishna and Sri
K. S Krishnamurthy for liberal contribution to run the
day to day business.” There was a very good response
from the members assembled for an appeal for funds to
enable the organisation to function till such time that
the official funds of 40 per cent of the membership is
received from the Headquarters.

To start with_a seminar was planned for 9th June
1975 by Sri M. Sreekrishna, Tamilnadu Dairy Develop-
ment Corporation, on Some Aspects of Dairy DeveIoP-
ment. The meeting ended with a cordial note and vote
of thanks from Secretary, Sri K. S. Krishnamurthy.

The following members were elected to the working

committee.

L Sri K. L. Radhakrishna, President

2. S, Subramangam,_Director Indian Standards
Institution Madras, Vice-President

3 SnK. S Krishnamurthy, Secretary

4. 51 Q. P. Gera, Deputy Director, Fruits Products
Order Madras, Treasurer _ _

5 M, Sreeknshna/Mana%e’erPlanmr’{%) Tamilnadu
Development Corporation Madras, Member

6. Sri Kannan, Britiannia Biscuits, Madras, Member

[N () R._Shet’{X, Regional fficer, Indian Institute
of_Pakag|{1[q, dras, Member _

8 i AV Kup’&uswamy, Principal Catering

College, Madras, Member
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9. Miss M. A. Nalini, Prof. & Head of S.I.E.T. Home
Science College Madras, Member

10. S Radhakrishna, Assistant Director Central
Warehousing Corpn. Madras, Member

11 SriR. N. Ramani, Sri Ganesh Ram & Co. Madras
Member _ _

Membership forms were circulated with a request to

fill in and forwarded along with the subscription and

registration fees to Sri K. S. Krishnamurthy, Secretary

ofthe Association.

Seminar on Dairy Development _

The South Regional Branch, Madras, held a seminar
on “Recent Trends in Dairy Development” on 9th May
"75. The main speaker was Mr. M. Sreekrishna, Manager
ﬁlzlannmg Tamilnadu Dawx_De\_/eIopment Corporation,

adras.” The salient points highlighted in the symposium
are as follows: _

Although India marks fourth, in respect of caftle
population of the world, its milk P_roducnon is as low
as 5 per cent, Recently the situation Is undergoing a
metamorphosis for the” better and a bright future” is
slowly emerg,mg. However, some important hurdles o
meeting the “Inddequacies of feed and fodder position,
implementation of modern scientific developments to
Improve the milk production, betfer management o
farms and aftention to health of the animals, and
eradication of apathy from rural breeding to the modern
Fﬁ%m%lﬁglcal and scientific advancements are few to

lon.

Dairy_development is of top priority for developing
nations in order to meet the chironic sh _rtaqes in the per
capita avallabllltY of protein from animal origin. It
requires a concerted national effort to develop our own
sources, rather than looking to, the so called sur(E)Iuses of
flourshing countries for thelr aid. A ten year pr C?ramme
has been launched to increase the milk yield by 50
percent by adopting better breeding and “feeding’ the
animals with nutritious fodders.

With the assistance of UNICEF, FAQ and Colombo
plan, sophisticated dairies, and milk handling, plants
sprang up In many parts of the country. Already there
seems” fo be a danger of these plants remaining idle
unless the Producno_n centres are geared ug. _The'ideg]
situation of productign, handling and processing is well
organised, for the first time, at Kaira District Co-
operative Milk Producers Union in Gujarat State.

In Tamilnadu, emulating Kaira District Co-qp.
further improvements in- collection, individual evalu-
ation and_on the spot Paryments_ for the suppliers are
effected. There IS a better mobilisation of farmers into
co-operatives fo the extent, that middle men are elimi-
nated and private creameries started tappering down.
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A scheme with Rs. 100 crores was afgot with FAO
articipation to bring four metropolitan cities of Bombay
elhi, Calcutta and"Madras under its umbrella, finall
to amalgamate them into a national milkgrid,
massive. scheme to |mf)rove_and distribute Teveloped
breeds is on the anvil. - With the commmsmmng of
Ambattur Dairy, 60 percent of the milk demand of
Madras will be"met soon. Bulkvending machines are
going to be installed in order to overtome the high
Pnces of hottles, containers and caRs as Well as to méet
he water scarcity and electricity shutdown. The early
teething troubles inherent in~ handling, - processing
Backm - marketing and distuributing are to be solved
y caretul planning.

With an installation and introduction of sophisticated
e%mpment as atmoisers, Rail Tankers, Gaint Road
Tankers, Pasturisation Plants India js in the forefront
of dairy indystry. This has been well recognised by the
Interndtional Cor}%ress of Daer/ Industry bg chodsing
India as a venue for the 19th Iriternational Dairy Con-
gress. Thus Indian Dairy Technologists, . Scientists,

lanners, Administrators and Farmers are straining every

f nerve to put India in a proud position of World™ Dairy

Industry.

f List Office Bearers of AFST for the Year 1975

1) Presicent
Dr. P. K. Kymal
Executive Director
Food & Nutrition Board
Ministry of Agriculture & Irrigation
_ Krish: Bhavan, New Delhi.
i) Hon. Exe. Secretary
Mr. M. V. Sastg
_ Scientists, CFTRI, Mysore.
Hi) President elect
Sri M. R. Chandrashekara _
Project Administrator & Co-ordinator, Miltone
~ Project Bangalore.
iv) Hon. Joint Secretar
S M. M. Krishnig
Scientist, CFTRI, Mysore
V) Hon. Treasurer
Sn. B. A Satyanarayana Rao
_ Scientist, CFTRI, Mysore
Vi)  Vice Presidents-Head Quarters
.S C Bhattach?\qya
Scientist, CFTRI, Mysore
Eastern Zone

Dr. B.S. Nara}xana _ _
Technical Martager, Reckitt & Colman of India
Ltd., Calcutta.



214 JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL. 12, JULY-AUGUST 1975

Southern Zone
Mr. 1. J.P

1 Puri
Kissan Products Limited, Bangalore

Northern Zone
Sri Dayanand

Director (Fruit & Vegetable Products) Dept of

Foods, Krishi Bhavan,”New Delhi.

\Western Zone
Dr. B, P. Baliga
Technical Diréctor

Tata Oil Mills Co. Ltd., Bombay House, Bruce

Street, Bombay.
vii)  Councillors:
Head Quarter

Dr, M., Mahaaeviah
Scientist, CFTRI, Mysore

Eastern Zone

Mr. R. N. Ghosh
DeputY Director
Depar

Northern Zone
Dr. J. C. Anand

Fruit Preservation Officer IARI, New Delhi.

Southern Zone
Dr. V. B. Mitabander
General Manager

Modern Bakeries India Limited, Bangalore.

\Western Zone
Dr. G. A. Sulebele

Reader, Food Technology Section

U.D.C.T., Matunga, Borhbay.

mi) - Immediate Past President;

Dr. T. N. Ramachandra Rao

Emeritus Scientist, CFTRI, Mysore.

X) Immediate Past Secretary:
Dr. V. H. Pott&
Scientist, CFTRI, Mysore
X) Editor—JFST

Dr. P. B. Rama Rao
Scientist, CFTRI, Mysore

New Members

St Uma ﬁrasad Misra P.E.O., Garh Nokha Rohats

District Bi

Sti Aru[;)) K. Sengur[_)lta, 1-2-59
Floor, Donalguda, Hyderahad:

Miss Vimala Poonnen, Food
Campus, Vidyanagar, Hyderaba

al.

C
0-

F/20
500
raft Institute, C.T.l.
50000

2

Amarbhavan 2nd

29,

ment of Food 8, Explanade East, Calcutta.

i

Miss C. Anjali Devi College of Home Science Saifabad,
Hyderabad,

Miss K. S. Radha, Block-11, “Souvenir” Chapel Road,
Gunfoundry, Hyderabad-500 00L.

SmtSunetra Reday 6-3-661/2, Somajiguda, Hyderabad-
500 004,

Smt J. Krishna Kumari, College of Home Science,
Saifabad, Hyderabad.

Miss V. Vimala, Instructress, College of Home Science,
Saifabad, Hyderabad-500 004.

Miss Mrudula Kalpalathika, Dept of Food & Nutrition
College of Home Science, Saifabad, Hyderabad-500 004.

Sri G. Rama Rao, Chief Industrial Adviser A.P. State
ngggiranve Marketing Federation Ltd., Hyderabad-

Dr. Talluri Radha Krishna Murthy, C.F.T.R.I. Mysore-
570013,

K. S Murth¥ Junior Engineer 6Chemica|) Dept, of
Food, Shashtri Bhavan, Madras-600 006.

Shi S, Mgla avan, Modern Bakeries (India) Ltd., Adyar
Madras-6001020.

Mrs, Nagamani Madhusudan, Clo Institute of Cattering
goeg%%logy and Applied Nutrition, Adyar, Madras-

Miss M. A. Nalini, 11, Katchari Road, Mylapore,
Madras-600 004,

Smt Mithila Jayakumar, 3070 Am Annanagar, Madras-
600 040,

Smt P. Nirmala Rao, No. 70, Veera Perumal Mudali St.
Mylapore, Madras-600 004

Sri.Omprakash Gera, No. 1 2nd Main Road, Kasturi
Bai Nagar, Adyar, Madras-600 020,

Sri V. K. Prabhakar, 5, Avenue Road, Nungambakkam,
Madras-600 034,

Smt, PameIaAgpadurai, No. 2, Jeremiah Road, Vepery,
Madras-600 007.

Sri.S. Rajagopalan, No. 5, Jeth Nagar Second Cross,
Raja Anriamalar, Puram, Madras-600 028,
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Smt Radha Sundara R%\n, 53, Anamelumangapuram,
Mylapore, Madras-600 004.

Sri K. L. Radhakrishnan, Chief Manager, Modem
Bakeries (1) Ltd., Adyar, Madras-600 020.

Sri S. T. Ramanujam, Plot No. 26, Ravi Colony, Pal-
wells Road, Madras-600 016.

Sri K. Ramanujam, No. 119, Varadhamuthiappan St.
Madras-600 001.

SriN. Sabapathy, Food &Nutrition Exten Officer, Com-
munity Canning'and Preservation Centre, 11, Lady Doka
College Rd., Madurai-625 002

Sri V. Sita Ramagga 4th Floor, 6th Block Sashtri
Bhawan, Madras-600 006,

Sri C. R. Seetharaman, Manager %Marketing) 14 Me.
Nichols Road, Chetpur, Madras-600 031,

SN Sjthamurtr\% Tamilnadu Industrial Investment
Corporation, 26, Whites Road, Madras-600 014

Sri M. Srikrishna, 6, Ritherdon Road, Madras-600 007.

Sri M. Sivagaminathan, Milk Distribution  Officer
(Egmore Zone% Vepery High Road, Madras-600 007.

Sri A D. Verghese, S.1.S.1., Madras-600 032,

Miss M.A. Vasanthi No. 11, Kutchery Road, Mylapore,
Madras-600 004,

Sri M. R. Sundareswaran 6, Ramachandra lyer Street,
T. Nagar, Madras-600 017.

SriS. Subramanyan, Indian Standards Institution 54,
General Parters Road, Madras-600 002.

Change of Addresses
Sri S. G, Bedekar, Poison Research Centre Peyton Road
Ootacamund-643 001.

Sri Pramod Tukaram Patil, V, M. Ward, Bonde Wada
Bhusawal-425 201 Jalgoan Dist (Maharashtra).
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Dr. D. V. S K. Rao, UNICEF, 53, Jorbagh New,
Delhi-110 003

Sri Vasantha Chandra, Regional Chemist, Parle
Eﬁ%%ts) Pvt, Ltd, 60, Shivaji Marg. New Delhi-

S D. R. Bonglirwar Gulmarg, 8B Anushakti Nagar
Bombay-400 201.

Corporate Members for 1975
M/s Wanson (1) Pvt. Ltd., Chinchwad, Poona-411 019,

Mr. A._S. Bhatana, Managing Director,
Prof. T. R._Sarkarl, Head, (Research Design &
Development Div.)

M/S Foremost Dairies Ltd., P.B. No. 103, Saharanpur

Mr. Divakar Rao, Research cum Devpnt. Officer,

Mr. S. Verma, Factory Manager, Indodan Milk Pro-
ducts Ltd., Muzafarnaga.

M/s V. S. Enterprises, 2A Ganesh Bhavan Grand
Trunk Road, Guntur-522 004 AP,

Mr. V. L. N. Sastri.

Mr. C. Hari Rao.

The Officer on Sgecial Duty State Farm Corporation of
India Ltd. Extension Wing, Central State Farm Mizoram
Post, Patherkandi Dist. Cocher, Assam.

Mr. N. R. Natesh, Production sales Manager.

Mr. C. S. Dillon, Horticulture Deve. Officer.

MJs Jagatjit Industries Ltd., Jagatjit Nagar, Kapurtal
Dist., Punjab.

Mr. P. N. Sapra.
Dr. A. Kar.
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with Roche Vitamins

Vitamin Premixes containing
Vitamin A and other vitamins
like Bi, B2, D, E can be made to
suit your specific requirements.
For further details regarding
levels to be added, methods of
incorporation etc., please contact
the Sole Distributors:

Voltas Limited. Manufactured by:
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Malted Milk Foods

Q)nfectionery ROCHE PRODUCTS LIMITED
. 28, Tardeo Road,

Weaning Foods.
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INSTRUCTIONS TO CONTRIBUTORS

Manuscripts of papers should be typewritten in double s,oace on one sice of the paper only, They
should he submitted in triplicate. The manuscripts should be complete and in final form, Since no
alterations or additions are allowed at the proof'stage. The paper Submitted should not have been
published or communicated anywhere,

. 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. Superscript and
subscripts should be legibly and carefully placed. Foot notes should be avoided as far as possible.

. Abstract:  The abstract should indicate the scope of the work and the principal findings of the
paper.. It should not normally exceed 200 words. 1t should be in such'a form that abStracting
periodicals can readily use it.

. Tables: Graphs as well as tables, hoth representing the same set of data, should be avoided.

Tables and figures should be numbered consecutively in Arabic numerals and should have brief

titles. Nil results should be indicated and distinguistied clearly from absence of data.

. llustrations; - Line drawings should be made with Indian ink on white drawing paper Preferably
art paper. The lettering should be in pencil. For satisfactory reproduction, graphs and line draw-

Ings should be at least twice the printed size. Photographs must be on glossypaper and contrasty;

two 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 should be cited completely in each reference. Abbreviations
such as et al, should be avoided.

In the text, the references should be included at the end of the article in serial order.
Citation of references in the list should be in the following manner:
() Research Paper:  Menon, G. and Das, R. P., J. sci. industr. Res., 1958, 18, 561.

(6) Book: Venkataraman, K., The Chemistry of Synthetic Dyes, Academic Press, Inc., New
York, 1952, Vl. 11, 96.

(c) References to article in a book: Joshi, S V., in the Chemistrg of Synthetic Dyes, by Venkata-
raman, K., Academic Press, Inc., New York, 1952, VVol. I1, 966.

(d) Proceedings, Conferences and Symposia:  As in (c)

(&) Thesis: Sathyanaraé/an, Y., Phytosaciological Studies on the Calcicolous Plants of Bombay,
1953, Ph.D. thesis, Bombay University.

(/) Unpublished Work: Rao, G., unpublished, Central Food Technological Research Institute,
Mysore, India.
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M
Fish Processing Industry in India
This publication isa Souvenir whichwas brought up by the Symposium Committee on this
subject. This consists of about 10 important articles by the luminaries in the fish industry on the
aspects of production, export, future plans, transport, preservation, processing and quality control
aspects of fish industry.
Besides this, it consists of abstracts of papers submitted for the Symposium. V
Price: Rs. 5/- per copy £ 4/- by Airmail VI
W
. . . _ W
Proceedings of the Fish Processing Industry in India
W This publication consists of six Sessions on the Fish Processing Industry in India as: M
W 0 Raw-material Resources—Availability, Potentialities and Handling
i) Freezing of Fish
Hi) Processed Fish Products
IV) Traditional Fish Products and By-products W
W v) Machinery and Equipment Needs of Fish Industry W
W . : : VI
W vi) Quality Control and Marketing. VI
W . T . W
W About 45 papers are included in this publication. Relevant recommendations for the pro- W
W gress of Fish Processing Industry in India are also included. W
w : o VI
W This publication will be out soon, Vi
W VI
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