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RESEARCH PAPERS

Hiet d Mk oteQdty d

Rasogolla Sandesh

: . G P. Singh and Tapas K._Ray* _
National Dairy Research Institute, Eastern Regional Station, Kalyani 741 235, West Bengal

Manuscript received: 22 February 1977

Effects of various milk coagulants on the physico-chemical properties of Rasogolla and Sandesh, the sweetmeat products of coagu
lated milk solids, were studied. On the basis of panel judging, Rasogolla and Sandesh prepared from the milk solids coagula ed
with aged whey and citric acid respectwely were found to be very satrsfactory Citric acid coagulated milk solids resulted in Raso-
?olla containing high levels of total solids, fat, protein and sugar. Marke Rasogolla samples contained higher total solids and
ower fat and protein contents as compared to those prepared In the laboratory. Significantly higher sugar, acidity and specific
gravity were found in market Rasogolla Syrup. Hi heryleld was recorded in Sandesh prepared from lactic acid coagulated milk
solids. Lactic acid as milk coagulant resulted msIrg tly higher total solids, fat, acrdrty fatproternratro and milk-solid sugar ratio
but lower sucrose content in Sandesh as compared to other milk coagulants. Market Sandesh was found to be poor in fat and
protein.

Raso%olla and Sandesh are the trade names of two  white wheat flour and 5 mg of baking soda. The knead-
varieties of sweetmeats Eroduced t()y Rrocessrng the acrd Ing process was repeated Until the mixture was of uni-

coagulated milk solids known as
indigenous milk sweets, Rasogolla is one of the most then drgpped in th
popdlar and delicious sweet available throughout the  The boiling progess was contrnued ll
country. - Sandesh is another very popular milk sweet to maximlm size. ~ Spraying of water durin b
produced in the eastern parto the country. The metho-  helped the balls retain thé optimum size and
dology of these Chhana ased roducts are st|I |n the maintain its sugar concentration._ About 20-30

hhana.l Among form smooth dough Small balls of this dough were
boiling Sugar sy up prepare earlier
he ba 5 expanged

hands of petty sweatmcat makers who keep the methods — boiling wes found to be sufficient. The iron pan contain-
of preparatron a trade secret leading to quality variation. mg the Rasogolla balls and the syrup was removed, from
ere IS a great scope to improve thejr production on  th heater and aI owed 0] coolsowlyasuch that maximum

the asrso modern Science and technology. - This paper syrdp be absorbed yRasog
descn €s an attempt to improve the qualrty of stch

products |yeva uatrng the pr cpertres of thesé products kneacled thoroughly to make an uniform dough.” Fi
prepared N the laboratory un
Wwas kneaded again.

eparation of Sandeshi: Fresh Chhana (100 g) was

er controlled conditions.  powdered cane Stgar (rhe ) c\)/\tltagsha\?v%esdth% rthﬁegpu rlrnanaﬂ

Materials and Methods iron pan with gcontrnuous stifring,  Heating was con-
Cow milk from the Institute herd was used for Chhana  tinued until the mixture acquired desiregd Consistency

pregaratron using citric acrd lactic acid and sour Chhana  with slightly cooked flavour. During the final stages of
aged whey) as milk coagulants according to the  hegting,” the mixture developed stilélht cooked f
meth/od descnbe rewous and the sticking tendency to the pe

disappeared. Th

Prep aratlono Rasogolla: Asyrugrof Sugar was re cook mgnsfasr com leted in 15-20 min.. The product was

pared by 1550l wn% /.cane Sugar in a out then tr
water followed b eatrng inan |ron pan. About 1015 desired shapes.
ml milk was added to thé su%ar solution and boiled for Juagrng of Rasogolla and Sandesh:  Three types each

5min, The dirt settled on the side of the pan were re-  of R %olla and Sandesh re ared wrth the
moved with a laddie, “Finally the syrup was filtered and ~ coagulants were judged ind een dently. by a panel of
diluted to 300 ml with water. judges selected from the ersonneI oft 5 nstrtute The

In the second step, SOgofChhana was initially knead- groduipts were evaluated In respect of OIgenera app
ed with clean hand followed by addition of "10 g of ance, flavour, body and texture, taste ancoverall

*Present address: Dairy Chemistry Division, National Dairy Research Institute Karnal, 132001, Haryana.
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red to a shallow pan, cooledl and slicedinto

three m| k
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Table 1. score card for rasogollai and sandesh
General Flavour Body and Taste Overall quality
Colagu- Grade appearance texture
ant
Rasogolla Sandesh Rasogolla Sandesh Rasogolla Sandesh Rasogolla Sandesh Rasogolla Sandesh
Citric  Good 12 5 9 17 1 14 3 14 3 16
acid  Moderate 2 4 4 2 6 6 7 9 4
Fair 7 4 8 3 9 2 8 1 6 1
Poor 2 — 2 1 7 1 6 1 5 2
Lactic ~ Good il © 8 18 6 u 6 9 5 9
acid  Moderate 4 6 3 8 6 8 5 9 6 2
Fair 4 5 9 4 5 3 7 4 9 10
Poor 4 — 3 1 6 1 5 1 3 2
Aged  Good 14 © 8 8 6 8 5 9 6 1
whey  Moderate 3 8 7 6 10 8 8 7 8 9
Fair 4 3 4 7 3 7 5 6 5 5
Poor 2 - 4 2 4 - 5 1 4 2

Evaluation was made by a panel of judges consisting of ten members. The results are expressed as the number of Rasogolla in each

group (out of total 23 samples) receiving the particular grade.

The grading parameters were good, mocerate, fair and

oqf. . .

IDChem|cal analysis; - Laboratory as well as market
samples of Rasogolla and Sancesh were analysed for
their proximate Composition as per standard procedu-
res34 for comparative quality purposes. Sugar content,
acidity and specific gravity 0f each group of Rasogolla
g}a/\rrHBI gg/eBre also determined alongwith that of market

Results and Discussion

. Quality of Rasogolla and Sandesh. based on Panel
Jud_%lmg: Chhana gregared with chemically pure lactic
acidl and aged whey as milk coagulant was' harder than
that produced by citric acid. RaSogolla samples of hard

Chhana were satisfacto _ET_abIe %} However, Sandesh
made_of soft Chhana (Citric acid coagulated) was of
superior %uah g able 1). Lactic goid coagulated
(hnana producéd Sancesh of good quality also. ™ These
findings are in good agreemenit with those reported by
De and Ray.1 _ _
Composition ofRasogolla and its syrup:  The chemical
composition of laboratory and market samples of
Raso%olla s gjven in Tablé 2. Rasogolla prepared out
of Chhana using citric acid as milk"coagulant yieloed
higher total solids, fat, protein and su%ar content as
compared to_those prepared by the other coagulants
Table 3). The h|8h contents of these constituents
Xcept sugar was probably due to unsatistactory swelling.
On comparison with the composition of market Raso-

TABLE 2. COMPOSITION OF LABORATORY AND MARKET SAWPLES OF RASOGOLLA

Rasogolla made of Chhana using

Citric acid Lactic acid Aged Chhana whey Market sample
Protein (%) 6.24£0.14 5.49£0.02 5.4610.11 543+0.70
Fat (%) 1.15--8.41 6.70-10.40 6.03-1-0.18 5.66+1.08
Sugar (%) 39.57-J-1.96 36.31£3.06 35.7312.10 45.1644.48
Total solids (%) 54.4313.35 48.35-J-3.77 47.7643.42 62.0115.11
Fat to protein ratio 1.145 1220 1.067 1.044

Data given are results of 6 experiments mean+ S.D.
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Table 3. composition of rasogolla syrup

Syrup of Rasogolla from Chhana using the coagulants

Citric acid Lactic acid Aged channa whey Market sample syrup
Sugar % 38.40 £2.10 36.90 £3.40 38.60 +5.20 52.90 +7.30
Acidity* 390 £0.65 510 £0.26 390 +0.40 8.40 14.01
Sp. gr. 1,17040.010 1.1630.017 1.174+0.026 1.249£0.039

acidity expressed as ml 0.IN NaOH/IOO ml syrup
Data given are mean of six experiments £ S.D.

%olla, it was observed, that higher total solids and su%ar
ontents were found in these samples, It appears from
the data in Table 3 that higher total solids in market
Rasogolla was due to high stgar content, Indjan Stand-
ard [nstitution (ISI) has recommended the minimum of
total solicls 45 per cent, fat 5 per cent, protein 5 per cent

and maximum content of sugar 45 per cent for canned syru

RasogollaT Rasogolla prepdred in the Iabora_tor%_ and
Procured from the” market were found to_contain higher
otal solids, fat and protein than the minimum Prescnb-
ed for canned Rasogolla. The sugar content of the labo-
ratory samples of "Rasogolla was found to be lower
than “the ISI standards.” However, the average sugiar
i:'(r)rr]]'tteaqto rC])f market Rasogolla was higher than” the 151
Imitation.

The maximum and minimum sugar contents (38.6
per cent and 36.9 per cent) in the syrup of laboratory
made Rasogolla was found in the ones prepareg by using
aged whey”and lactic acid respectively as milk coagu-
|ants g able 32. Much higher. su?ar content (529 per
cent) nearing the 55 per cént limit as prescrited by 15
was found 1 the syrup of market Rasogolla, The maxi-
mum permitted acidity of the syrup is 6'ml 0.LN NaOH/

100 ml syrup.  While the sugar content of the syrup of
all the laboratory macle Rasogolla_ vwere lower than the
maximum permitted level, thé acidity of the syrup of
market ones far exceeded this limit (Table 3). Amongst
the coagulants used in the laboratory, lactic acid pro-
duced Comparatively higher acidity”"in the Rasogolla

yComﬁosnwn of Sandesh: The average Vield of
Sangesn per 100 g Chhana prepared b usmg citric acid,
S R e e
. Ively. * The varjation | |

due togt_he gmoun_ty of mi?k sohés n Chhang ang thg
loss of moisture during heat treatment. . Lactic acid as
milk coagulant resylted  in sllghtl_y higher solids in
Chhana and loss of moisture turing. Reat treatment.
Lactic acid as milk coagulant resulted’in S|I%h’[| higher
solids in Chhana than citric acid and aged wheys. IS
therefore, concluded that the yield of Sandesh 1S affected
by the type of milk coagulant in directly and by heat
treatment directly. The average composition of labo-
ratory and market samples of Sandesh is given, in Table
4, Lactic acid coagulated. Chhana resufted in h|gher
total solids, fat and acidity in laboratory prepared

Table 4. composition of sandesh

Sandesh made of Chhana using

Citric acid Lactic acid Aged chhana whey Market sample
Protein (%) 2084 £0.54 20.77 £0.83 20.74 +1.41 1492 +1.07
Fat (%) 25.67 +1.58 2598 £1.81 2446 £1.79 10.69 £2.06
Sucrose (%) 3341 £2.50 32.26 £1.52 3275 £2.51 47.24 £2.54
Total solids (%) 80.89 +3.78 81.06 £4.29 80.13 £3.43 75.82 12.33
Acidity (%) 0.24740.07 0.269£0.10 0.26340.08 0.446£0.10
Fat to protein ratio 123 15 118 0.712
Milk solid to sugar ratio 1482 151 145 0.59

Data given are mean of six experiments dr S.D.
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Sandesh whilg a%_ld whey yielded in Iower totaI solis,
fat and protein. Higher Sugar, protein an lower aC|d|
in Sandesh were, observed with the samples prepare rom
Chhana u3| ng citric acid as milk coag uan actic acid
and aged whey coagulated Chhana produced Sandesh
contamw hig est and lowest respect|vely of fat: Sproteln
ratio 0| ds: sugar ratio was high in Sandesh
prepare W|t lactic acid” coagulated Chhana.

Market Sandesh contained” low; total solicls, fat and
proten and hioh sugar and acidity. The fat: proteln
ratio was less than unity indicating that the milk used
for the market Sandesh preparatiort was either partially
defatted or mixed with skim milk. - Milk solids: suPar
ratio in the market samples was also found to be less
than one. High acidity in market Sancesh was perhaps
caused b the use of aged Chhana and large Quantity
of poor quality sugar.
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Effect of Packaging Materials on the Keeping Quality of Khoa

0. V. Rao, S. Singh and Surjan Singh

Dept, of Food Science &Technolog%

G. B. Pant Un|ver3|ty of Agriculture & Technology,
agar, Nainital (UP.)

Manuscript received 15 September 1976; revised 18 April 1977

The effect of packagmg materials, viz., parchment paper with and without impregnation with 20% potassium sorbate solution

aluminium foi

polrethylene and tins with and without nitrogen mAectlon were studied on the keepln(]] quality and microbial and
chemical changes of khoa at 30° and 5°C. The keeping quality of k
lene was 4 days, however, impregnation of paper with potassium sorbate an

0a wrdpped in parchment paper, aluminium foil and polyethy-
Injection of nitrogen Into tins containing khoa enhanc-

ed shelflife upto 10and 18 days, respectlveh{ at 30°C (relative humldltk/apprommately 45%). At5°C, (relative humidity approxi-
0

mately 84%) khoa in aluminidm foi

Khoa is an important indigenous dairy product which
provides g good. means of “conserving” and presennng
surplus milk"solids. ~ Under ordinary” conditions kh
samples are of sat|sfactory uality for 2-4 days.
mat|on regarding effect of ackaglng materials on the
shelf life ot khod'is meagre.” This stuidly was, therefore,
ungertaken to mveshgate the effect of various packagmg
and storage conditions on the kee |n|g quality “an
microbial “and chemical changes occurring in” khoa
during storage.

Materials and Methods

Khoa was manufactured from cow milk standardized
to 4 per cent fat in a double jacketed stainless steel kettle
under controlled steam pressure. The moisture content

and po yethylene were of satisfac
and tins lasted for 60 days. The flavour deterioration was related to microbial and chemica

Infor-

ry quality upto 30 daYs whereas those in parchment paper
changes occurring during storage.

i khoa was adJusted f04 pronmately 30 per cent. The
khoa, was storéd in the followin packaglng matenals
{a) tin cans—sterilized tin cans of 1 Ib.” capacity
ppl ethglene film—non-transparent, low den Wgy é
of % Juthickness. Bagsof 150 g capacity were mace
from filnT which were exposed to uv ra |at|on at a
distance of one foot for 1o 2 hr. Swabs of sterillized
bags exhibited absence of mmroorPanlsms (c) alumin-
jum foil—the UV—sterilized aluminium foil; and
parchment paper with_and without” impregnation
Wwith” potassium  sorbate. The parchment paper with
approximately 135 sg..in area was sprinkled with
o assmm sorbate solution W|th desned concentration
and dried prior to wra rppmgte hoa samples. In case
of tins, care was taken to ensure @ minimum possible

Publication No. 1092 Under the Journal Series of the Experiment Station, G.B.P.U.A. & T. Pantnagar, Nainital, U.P.
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head space. The tins were sealed immediately. In case
of other packaging materials, approximately 150 g of
khoa was Wrapped or sealed.

The nitrogen was filled in the tins by the following
two . methods:

(8). Vacuum filling:  The procedure followed ~was
modification of the method recommended by Hall and
Hedncklfor packagrng dr%/ milk powder with nitrogen
under vacuum. A hole"of, 1-2 mm In diameter was made
in the lid of each filled tin. The tins were placed in a
chamber under 29 in of vacuum. _After holding for
2-5 min the pressure was restored with nitrogen of 003"
to 0.07 kg/em2above atmosphere.  The containers were
removed Trom the chamber and sealed by soldering the

ole
rgbf)t Nitrogen ngectron at atmospheric pressure;  Two
oles were made on the lid ahout Lin apart Through
one hole a sterile syringe needle was introduced upto
the hottom of the tins and the other hole was left open
for the explusion of the air. The nitrogen gas was
passed through the needle for one minute a a pressure
kg/cm2 owards the end of the nitrogen Injection,
teoen oewas[p gee with finger to” create, some
nitrogen pressurer th tins by additional injection of
the gas for abqut 3) sec. “This was followed by
immediate soldering of the holes,
The samples were stored at 30°and 5°Cin anipcubator
R. H. approximately 45 per cent) and a refngerator
H. approximately 84 per cent), res ectrve
ormer were analysed at 2-0r 3y interval. Teor
noleptic evaluation was conducted by a panel of five
members on an arbitrary 8- pornt scalé where 8 denoted
an excellent product ard 2 or less indicated an unac-
ceptable p uct. Standard plate count was determined
usrng nent agar. . The plates were incubated at 37°C
or determination of spore count, dilu-
tions ofkhoa suspensron were heated at 80°C for 10 min
prior to patrng onT tone extroseA ar. The plates
were mcubate at 3 C or 48 h otato Dextrase
Agar was used fo estimate geast and mou counts with
mcubatron at 22°C for 3-5 days. For chemical analyses,
proteolysis, acrd and |od|ne vaIue and trtratable acldi
nere etermined _accor mgnto the methods of Hu
Aggrawala and Sharma3 and Rudreshappa and De4
respectively.

Results and Discussion

The present |nvest| ation was conducted in fwo
phases. ' In the first phase, attempts were made to find
out optimum concentratron of ‘potassium sorhate to
Impregnate the parchment paper for wrapping khoa
sampls and also to find out a suitable mettiod for
nitrogen frllrng Into the product stored in tins,

|t Was found that the khoa samples wrapped in parch-
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ment. paper impregnated with 1 5 and 10 per cent
solution of otassrum sorbate showed no improvement
In keeping quality. However, spraying with 15 an

per cent potassrum sorbate Improved the sheIf life
aglproxrmate %Bfold Therefore, a solution of 20 per

t potassium sorbate was selected for further study.

th respect to the selection of a suitable method
for filling nitrogen into the ting, it was found that the
nitrogen |n{ect|on at atmosphenc ressure resulted in a
prodlict with relativel 3/ longer sh If | |e of 18 days in
com arison with 15 days for the samples filled Uncer
vacp]um It was, therefore, decided to follow the former
method f or further nvestigation.

The relative superiority of the atmospheric, injection
of nitrogen into the tins over that of vacuum filling may
ke due to more efficient removal of o gen from the
tins. In the former case the, nitrogen |s Injected throu h
8 long sterile needle reaching upto te ottom of the
tins Whereas in the Iatter the remova of air epends
solely on vacuum.  This ma urther substantiated
hpthe fact that the vacuym Ihnrow Ich is wr eyused

k packaging, 1 acconplished in 2-3 instal-
ments stretched OVer “Weeks, Moreover the physical
state of khoa In the tins may offer more resistance fo the
removaI of ar than the “physical state of dry milk

P Dunno the second phase, 2oarchment paper with and
without Tmpregnation with 20 per cent tassrum sor-
bate aluminium foil, poh(ethylene and t|n cans with and
without nrtroglen were selectad to study, keeping quality
and microbiological ‘and” chemical changes accurring
n khoa stored ft 30°C and 5°C.
Keeping quality. The khoa samples packed, and
stored at"30°C in"parchment paper. aluminium foil and
poI ethylene ba%s exhibited a shelf life of 4 days. Gene-
rally the samples showed mouldﬁ flavour defects. How-
ever, the samples stored in parchment parper impregnat-
ed with 20 per cent potassitim sorbate and tins without
and with ni ogen were of fair quality for 10, 12 and 18
days, respectivély. Kltoa wrapped irj potassium sorbate
treated parchment paper became flat and very hard
khoa sam es i tins generally developed stale
favour at th% of storaci;
knoa_in alummium foil and polyethylene
exhrbrted a sheIf I|fe of 30 days wheregas t e remdinin
sam les aste for 60 days. The effect of potassiu
sor ate and_ tin cans vvrt and without nitrogen was
almost negligible at 5°C,  The samﬁles wrapped In
parchment”paper._exhibited an Incregsi 8 hardness with
storage period. This was accompanied Dy a decrease in
motrs ure content with storage trme 6
Initial 3
develop ment of
most common

from _the
roent at the end of Storage. The
ouldy and stale flavour cefects were
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Table 1. effect of packaging materials and storage temperature on the standard plate count of khoa

Plate count/g of khoa at the indicated temp, and days of storage

Packaging materials 30°C 5°C
4 6 8 10 12 18 20 40 60
Paichment paper Ix Ite  — - - - — 84X103 117x103 131X103
Aluminium foil 12x1066  — — — — - 85x 18 165x 18  —
Polyethylene 0xIGe  — - — — — 75X103 160X103  —
Potassium sorbate treated parch- o
ment paper 40x 104 - 60x 104 62x 104  _ — 62x103 nixio3 126X103
Tins - 3bx 104 — — 1Bxom - 28x 103 51XI03 138X103
Tins with N. — x10*x = — 87x 104 36x105 22x 108 46x133 130X103

Initial count under all treatments was 3xIC 3/g of khoa

Ghodekar5 reported an improvement |n the keeping | 12% and by the cannrn of the product (62x104q and
%J of khoa b wragorng it in parchment P—I e 04/g at the end 0 storae The effect of nitrogen
pregnated with nt potassiu sorbate nj ectron rnto the product, was insignificant on bacterial
ever, in contrast to rs o bservation of shelf life of 6 rowth The storage of khoa at 5°C prevented bacterral
days at 30 and over 45 days at 5°C. the values in thrs gowt markedly “regardless of Packagrng material,
stud Were 10 and 60 days respectively. he frnal bacterial number was restricted’to only about
fpac ag]rng hoa in_this by jtself enhanced R khoa,
shelfr of K from4to 12 days whicn was further  The spore count of fresh khoa was 16/g which increas-
enhanced réoto lSd% by Injection of nitrogen into the ed durin storage reachrng vaIues from 370 to 420/
tins at 3° Thrse ancement of shelf Irfe may be due  In case ofk oawrape n 0rrarc hment paper, aluminiu
to replacement of oxygen with nitrogen. Rudrashappa  foil and Polgeth ylene at 30°C Srayrng of parchment
and Ded observeq that'the khoa packed at room tempe-  paper with 20 per cent potassium sorbate and canning
rature In unsterilized tins had a shelf lite of 7 days at of product did not have srgnrfrcant effect on spore count;
30°C in contrast to our result of 12 days at 30°C. The spore count at 5°C was relatively lower (126- 270/g)
Microbial changes The results | rn abIe 1show that  than that at 30°C, however, various packaging materia
the plate count 0 fresh khoa was 3 x Og/ The count  did not differ srgnrfrcantlyrn their effect o spore count.,
Increased to a level of ap proximatel grn case of _The yeast and mould count of fresh khoa was 40/
sam Ies store In parchment paper, dluminium foil and (Table ). The count increased durin storaereac in
Wazet Zene at 30C|n4das In contrast, the growth  values from 52 x 103to 103x10 at een of storae
atly retarded by thé s grayrng of 20 pér cent at 30°C without an?{ noticeah e effect of pac agNag
potassrum sorbate on parchment paper prior to packag- materials. The growth of yeasts and moulds at 5°C

Table 2. effect of packaging materials and storage temperature on the yeast and mould count in khoa

_ _ Count/g of khoa at the indicated temp, and days of storage
Packaging material 30°C 5°C

4 6 8 10 © 18 20 40 60
Parchment paper 70x103  — — — — — 11X203  14x 103 14x103
Aluminium foil 85x 18  — — — — - 2ix s 74x103  —
Polyethylene T4x 103 — — — — — 19x103  70x 18 —
Potassium sorbate treated parch-
ment paper 3bx1C3 51x 103 52X103 8 18 12x 18 11X103
Tins — 3/x103 — — 66x103 — 16x103  38x 103 85x 103
Tins with Nitrogen - 25X103 — — 50x103 103x103  13x 103 36x103 82x 103

Initial count was 140/g of Khoa in all treatments
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Table 3. effect of packaging materials and storage temperature on the titratable acidity (as °0 lactic acid) of khoa

Packaging material

4 6 8

Parchment paper 0.93 — —
Aluminium foil 0.94 — -
Polyethylene 0.94 — —
Potassium sorbate treated parch-

ment paper 0% _ 0.90
Tins — 091 —
Tins with Nitrogen - 0.89 -

Acidity of khoa at ihc indicated temp, and days of storage
30°C 5°C

10 2 18 20 40 60
- — - 0.83 0.90 0.99
— — — 0% 1@ —
_ — — 0.85 100 -
0.94 _ _ 0.82 0.89 0.98
— 112 — 0.83 089 1.03
— 0.92 101 0.83 088 101

Initial acidity of Khoa was 0.77 in all treatments

relatively slower than that at 30°C, however, the fina
number ‘was simjlar to those at 30°C. The yeast and
mould counts observed in this study were Similar to
those reporte Ghoclekars.
emlca chan es The t|tratable acidity of free khoa
per cent ( which increased upto 0.93-
094 per cent after 4 days
oa wrapped In parchment paper, aluminium foil and
po 'yet dyene The product stored in parchment (pa
Rae with er cent potassium sorbate an
owed. com aratrvel slow acid production. Th erewas
no srgnrfrca t effect f nitro tgen |nject|on on acid geve-
lopmént. T Rro duction o
slower at 5°C, however, the final aciclity level at the end
of storage was approxrmate at par with those at 30°C,
There was no distinct effect of Spraying of parchment
paper with (potassrum sorbate and tinning on acid con-

ent, at 5
srtrvely reIated to the

The titratable acrdrt}é
flavour deterioration of me and Ranganathan

observed that the degradatlon in khoa was accompanred

Table 4.

Packaging materials

4 b 8
Parchment paper 1.070 - -
Aluminium foil 1.169 - -
Polyethylene 1.030 - —
Potassium sorbate treated parch-

ment paper 0359 0.532

Tins - 0423 -
Tins with Nitrogen - 0.358 _

f storage at 30C |n case of

acid in khoa wes relatively a

6 th

by sour smell, bitterness and rancidity. Davies? reported
hat the rapid spailage of khoa was due to development

acidl

The ag/d value of fresh khoa was (.282 (gTabIe 4). The
acid value increased upto 1070, 1,169 and 1.030 in khoa
stored In parchment ﬁaper aluminium foil and”polye-
thylene respectively arter 4 da¥s at 30°C. The increase
in"acid value was markedly retarced | |n case of samples
r stored in parchment pa er Brag otass|um
sorbate_solution and fin 783 at the end of
storae N|trogen |nJect|on Into_the product had re-
tar | é;e ffect cnt eacr vaIue The storage of samples

marked Ksowe down the free fatty acid for-
matron aIthoug the final values at the end"of storage
were similar tothose at 30,

The acid value was closely related to flavour deteriora-
tion nkhoa. The spoilage of samples was proportional
to free fatty acig formation. It is well known fact that
the lipalytic activity is.one of the important factors in
e spoifage of foods rich in fats,

The lodine number of frash khoa was 3327 which

effect of packaging materials and storage temperature on acid value (as % oleic acid) of khoa

Acid value of Khoa at the indicated temp, and days of storage

10 12 18 20 40 60

- - - 0.485 0.720 0.893

. — — 0.642 0.970 -

- — . 0.576 0908 —
0.595 . . 0470 0623 0.846

. 0.783 - 0.501 0.720 0.970

. 0.548 0.752 0.485 0.705 C.908

Initial acid value of Khoa was 0.282 in all treatments
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decreased slowly reaching values between 30.81 and whereas similar levels (31.8-32.6 mg/lOO_%)were reached
2921 at the erid of storage regardless of packagm% In khoa stored in 0parchment apér with and without
materials. * The rate of change Was relatively faster in  impregnation in 60 days. The production of tyrogine
khoa stored in garchment paper, aluminiur foil and  wes reIatweIg/ faster in case of tinned khoa, te final
poIKetm{Ien_e at 30°C. Treatment of Par_chment paper  Values after 60 days being 37.8 and 399 mg/100 g with
with potassium sorbate and Injection of nitrogen greatly and without nitfogen, “respectively. Rud_reshapPa4
reduced the rate of oxidation”at 30°C, though this was reported higher tyrodine values when'khoa was incubated
not so af 3°C. L at 37°C than at 28°C.

The relationship between changes in iodine value and
flavour deterioration was not as close as certain other References |
chemical changes. Naranget d%reported that the fodine 1 Hall, C. W. and Hedrick. T. I, Drying of Milk and Milk
Va|ue of fresh khoa was 33,52 which remained constant Products, The AVI Publishing Co. Inc. Westport, 1966.
during storage. 2. Hull, M. E., J. Dairy Sci., 1947, 30, 881,

The tgrosme content of fresh khoa was 14.10 myl0Og, 3. Aggarwala, A. C. and Sharma, R. M., A Laboratory Manual
At 30°C, the tyrosine content of khoa Samp|e5 stored of Milk InSfectlon, 4th Ed. Asia Publishing House,
In parchment paper, aluminium foil and polyethylene Bombay, 1361 |
increased 10 level of 32.2-34.5 mg/100 g after 4'days 4 Rudreshappa, K. G. and De, S, 1. Fd Sci. Technol, 1971
in contrast to 34.8 mg/100 g in case 0f samiples wrapped o N .
in parchment paper impre nated with 20 per cent o Ghodekar, D. R. Microbial Studies on Some Indigenous
P-Otasgi“{ﬂ sorbattﬁ aftter lé) a¥ﬁ of_tstorage.thln case_of l\él S%bg;og%ﬁ§ergﬁyoa Burfi, Pera) 1969, M.Sc., Thesis,
Inned khoa_without_and with_nitrogen the tyrosine - e
values were 32.6 and 336 mg/lOOgaftgr Dand Boays O AES: M- M. and Renganathan, B, Indan . Dalry S,

respectively. . ... 7. Davies, W. L, Indian Indigenous Milk Products, 2nd Ed
t 5°C, the khoa samples stored in aluminium foil Tvﬁadker'Spihk”aﬁﬁncg,'ea"féﬂ?ta, e, ’

and_polyethylene bags developed the tyrosine content g "D. Dhindsa. S. K. i S P Indian 1.
of 3.1 %ndySZ.l mgg/100 0. t}gspect|velt)¥ after 30 days ° NaSaa??y‘ SBci.I,) iggg,mzdzs,a'zle.K ond Konl, 8. ., ndir

A Study on the Development of a New High Protein
Fermented Food Using Buffalo Mi

N. K Gandhi and S C. Jain
Dept, of Food Science & Technology, Punjab Agricultural University, Ludhiana

Manuscript received 19 January 1977; revised 6 June 1977

A method for the preparation of high protein, acidic milk product using buffalg skim milk was developed and standardized. The
product a(yus_ted to 3,4 and 5 ger cent fat with fresh cream was compared with some of the indigenous products already in use
I.e. curd (dahi) prepared from 3, 4 and 5 per cent fat milk adjusted to 17 per cent S.N.F. and srikhand (an Indian sweet dish)
from 4 per cent fat milk. All the products were tested for fat, SNF, total solids, protein, calorific value, titrable acidity, shelf-
life and organoleptic properties. The developed product was found to be the best amongst all the products studied.

The rapidly increasing production of cultured milk Novoselova3 in Russia and a Danish_dairy delicacy-
products has” been a major_break-through in the dairy Ymer have been made from skim milk clrd @/ the
Industry.1 Bertelsen elal2 developed a concentrated removal of its whey.4 In the cpre aration of ‘Ymer,’
cultured milk pioduct-Laktofil containing about 5 per Leugonostoc citrovorum, streptococcus: diacetilactis_and
cent fat and 14-15 per cent total solids, ™ The product lactic acid producing organisms have been used. Poul-

had 1-2 weeks storagg life at about 0-5°C. A milk pro- - sen5 developed_a Danjsh protein-enriched  fermented
tein paste “Zdorove’ developed by Bogdanova ‘and milk product. The product was concentrated by remov-
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ing approx. 54 per cent of whey, cream was added to
a gust fat and was homogenized. This O!oro duct had a
shelf-iife of about 10 days Concentrate Yoghurt with
firm consistency has also been re orted.6
Ten per cent water of the Yo urt mrlkowas evaporat
ed, homogenized and was heated to 95°C.  All" these
studies have heen carried out using cow milk, ~The
resent work has heen taken up, usrnd buffalo milk and
systematic investigation on the development of a hrgh
te|n concentratéd fermented milk product has be
ma e.

Methods and Materials

Composite buffalo milk used in the present investi-
at|on was of the composition; fat-8.0-9.5 per cent

acrdr H.

Putr)e freeze-Oried rlzoultures of Streptococcus lactis Cg
Streptococcus diacetiiactis DRC and Leuconostog, Cit
vorum, 543 in ampoules were obtained from the Division
of Microbiology, National Dairy Research Institute,
Karnal EHaryana) Cultures were multiplied and Were
stored at reffigeration temperature at 4.4°-7.2°C. The
cultures were grown separate¥ to avoid dominence of
one over the Other, if grown 0gether and were mixed
just before use in a ratj

Experimental procedure: er Kg of fresh skim milk
was pasteurized, .cooled to the desired settrng tempera-
ture and placed in adouble !lackete vat. | the same
manner one Kg. each of 3 4 angd 5 per cent fat milk,
adjusted to 17 per cent MSNF mrlks ds not-fat) were
Pasteunzed and cooled to 30°C.  In order to compare
he developed product with dahi-having almost ™ the
same SNF and fat percentage, the SNF Percentage of
dahi was required to be adjusted at a possible level by
addrnd skim milk powder.

|| the samEIes of the milk were inoculated separately
at the rate of 5 per cent with a mixed culture of Stregto
coceus lactis, Streptococeus diacetiiactis and Leucongstoc
citrovorum In a ratio of 1:1:1 as regared revrousl

The samples were mcubated t 30°C for 12-14 hr
When the pH was about 4.6-4.8, the coagulum was
broken with 4-5 revolutjons of @ strrre

The curd prepared from skim milk was heated to
35°-36,6°C without adrtatlon byrcrrcu ating hot water
in the jacket for abou he heating resulted in
the expansron of the carbon dioxide, thus nsrng the cur
to t 0 To Heating was o owed by the rémoval of

otal n¥ remove was a out 50 per cent of
the or| inal volurre of milk. Then the curd was cooled
by crrculatrng top water In the jacket and the cold curd
Wes dwrded into three equal “parts, Forty per cent
gasteunze cream was adged In all the three lots to
djust the fat of the final mixtures to 3, 4 and 5 per cent

25-10.35 per cent with 0.14-0.15 per cent th

d of Shri han
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levels. The mixtures were then strrred and mrxed properly
and were packaged in polyth ¥ene ags of a%oro rate
size and stored"at a temperature of 4,4°-10° use
Shrikhand manufacture Buffalo milk (2 k
per cent fat was pasteurized and was inoculated at the
rate of 5 per cent with the mixed culture of Strepto-
coceus Lactis, Streptococgus diacetiiactis and Leuconostoc
citrovorum 1 a ratio of 1:1:1 followed by incubation
at 30°C for about 12-14 hr t|II sufficient acidity develop-
ed to giveapH of about 4.6-4.8. The shrikhand prepared
from milk having 4 per cent fat has been standardized by
Bhattacharya et'aid and, therefore, the 4 per cent fat
level was selected for shrikhand manufacture in the pres-
ent study. Curd was cut and whey removed by straining
the curd in a muslin cloth and & er strrrrng it properly
the curd was packaged in Pol Iyet ylene bags. Newly
deveo ed pro uct was compargd with mdrgenous type
é)ro ducts o srmrlar nature already in WS in_India
he curds at 3, 4 andl 5 per cent fat levels and Shrikhand
at4 rcent fat level only were prepared, using standard

techni
AII ese samBIes packaged in polyethylene bags were
stored at 4.4°-10°C ‘and viere tested for"the following -
Protein per centage, fat percentage, calorific valte,
al solids, Shelf-life and organoleptic

Titrable acidty, To%
pro er}res

ota Protein content was estimated by micro-Kjeldahl
method8. Fat was estimated by Mojonnier fat Extrac-
tion method, Calorific value was determined by Chromic
acid oxidation method for gross energy estimations.
Total solids were determinéd us| rawmetnc
method, Titrable acidity was etrmate t|trat|nlg
10 ml of the sample algarns standard alkali usrn heno
Phthalem as indicator. Results are ex Presse as I cent
actic acid. pH was determined dlirec ywrth an ELICO
PH meter. (rranoleptrc evaluatronwaspe rformed by a
constant panef’ of Six |J ges ny Using a score Cara
method, coverrn flavour, body and texture, a Wgpearance
acdity and over- aII acceptab ||ty The data were statist]
cally analysed by using “Student’s ‘t’ test” and analysis
of Variance.

Results and Discussion

Dunnt%th Wﬁreparatron of the products It was observ-
ed that removal in case of developed product
Was ve ereas the same was very difficull in case
The time required to séparate the same
amount of whey from the curd during Shrikhand pre
ration was abolt four t|mes that required by the
removal during new product pre Joar tion. One of t g
reasons for this may De attributed to the presence of fat
in the milk used for Srikhand.

There was 0.1 per cent fat loss throu?h whey from the
Shrikhand curd. " In addition, about 0. per cént fat wes
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Table 1. average composition of the developed product,
DAHI AND SHRIKHAND

Sample with fat Protein  Fat S%F TS Calorific
content (%) % % 16 value
(K.callg)
Sample-3 942 2% 1910 22.06 1113
Sample-4 960 398 1938 2336 1201
Sample-5 959 472 1955 2457 1.289
Control-3 579 300 1652 1952 0.980
Control-4 565 391 1717 2108 1.099
Control-5 565 490 1664 2154 1197
Srikhand-4 793 593 1698 2201 1.229
Poulsen's*
products 500 300 10 140 0.883

MReported by Poulsen (1970)
Sample:  New product, using buffalo milk
Control:  Dahi, using buffalo milk.

found Iost 8 adherents wrth the muslin cloth while
drarnmﬁ uring Shrikhand preparation.

On the basis”of the resut tained from five, trials
using dahi as control, the final average composition 0
the roducts was arrived at and is presented in Taple 1

Similar It[ype of roduct repared from cow milk has
een repo ou sen,b the averatlte composition of

as also resente In ta 1 While com
arrn the comp os|t| n of the develope roduct vvrt
hat reportedb Poulsen5|t 1S reveaIe tha te evelop-
dProduct Wi per cent fat 15 far richer in the
rotein, solids-not-fat, total solids and calorific value
06, 19.31, 22.06 per cent and 1,113 K callg respectivel
than te yroduct reviewed, with 3.0 per cent fat (50,
110, 140and 0.883 K call respectrvelg
cant drtference may be attributed to t rotein
SNF and T.S. percéntage of cow milk used by oulsen
8 C0 tpared with those of the buffalo milk used in the
present’ Investigation.

Comparrson etween the new groduct the Shrikhand
and Dahi:  As s evident from Table 1, the new product
had hrgh rotein and solids-not fat percentages of 9,60
and 1 respectrvey 8 a%arnst the correspondrng
values of 5.65 and 17.17 per ceft in case of dahi prepare
from mrlk with SNF adjusted to 17 per cent and 7.93
and 16.98 per cent In case of Shrikhand, all prepared from
milk at 4 dper cent fat level. Although all the three-new
pro uct ahi and Shrikhand were prepared from 4 per
cent fat milk, a significant increase In fat  percent gfe
SS .93) was noticed in'case of Shrikhand as against shght){
educed values of 398 and 391 per cent in"new produc
and dahi respectively. This may be due to an Increase
In the concentratior’ of milk solids on whey removal.

This srgnrfr-
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Its fat content would have increased still more if there
had been 1o fat Joss through whey and the adherents
of the muslin cloth used for whey separation,

The developed product of 3, 4and’5 per cent fat levels
had calorrfrc values of 1113, 1201 and 1280 K ca I/g
res ctively as agarnst that of 1229K.cal/g of Shrrkhan

ouqh ess than that of the new roduct att esame
fat levél, the high calorific value of Shrikhand ma
attributed to its"Increased fat_content during its s ara
tion, as a result of concentration.

Organoleptic evaluation: The results of the organo-
leptic evaluation of the products by the panel members
were analysed statistically fo draw conclusions on the
com,oarrson among the different samples,

All the samples”of the developed product were pre-
ferred over the control-dahi, with regard to flavour,
body and texture, appearance and over-all acceptability.
However, the samplé of oeveloped product with 5 per
cent fat was liked most with regard to flavour. Average
score Jn case of all the samples of developed progluct
was higher than those of corresponding controls-dab,

Both the products-the developed prodtct at 4 per cent
fat level and Shrikhand at 4 per cent fat evel of milk used
for its Rreparatron scored almost equally well in respect

f ofall the attributes. But the developed product excelled

in other factors such as ease of whey removal, fat loss
during preParatron
Storae Ife: The sheIf Irfe of the developed product
a ae in tyene asan stored at the refri-
eratr ntem er ture (4.4°-10°C) was found to be 12-14
whereas samples of dahi (ot sPorled after 8 days.
Th|s difference in keeprng uality of both the samples
an be attributed to many factors, such as amount of
morsture acidity efc. The acidity values of various
prooucts have been presented in table 2. In contrast to
dahi, a fall in acidity of the new product and Shrikhand

Table 2. acidity s lactic acid of the products
DURING STORAGE

Con-
trol
3%

0.9
0.99
100
1.08
1.08

Shri
khand
4%

0.95
0.91
0.92
0.94
097
100
12
102

Con-
trol
5%

0.9
0.99
100
1.09
1.09

Con-
trol
4%

0.9
0.9
14
107
107

Sto_rage
perio
(days)

Fat
levels

=
=
=N

SComwo =N

1
2
14

SamFIe: New product, using buffalo milk.
Control:  Dahi, using buffalo milk.

E s
095 09
090 0.90
091 091
091 091
092 092
094 094
100 100
12 10
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was noticed after 2 days of storage, which could be gs a
result of the removal of their whey during preparation,
The curds of 3, 4 and S?er cent fat levels (1.e. controls)
were declared as_unacceptable by the judges on the 9th
day of storage. The acidity valles of thése samples on
Egg 8£%dg?/ viere found to be 1.08, 1.07 and 1.09 per cent
ively.
he sarr){ples of 3 4 and 5 per cent fat levels and
Shrikhana prepared from 4 per cent fat milk were accept-
able ui)to hd%y of storage. They were found unac-
ceptable on 14th day as a little mold growth was noticed
on the surface of tfie product and the outer sides of the
polyethylene bags. The acidity values of all the products
on the "12th and 14th day of storage were found to be
almost the same, ranging from 1,00 to 1.02 per cent.
The initial pH valuss of the developed L{)roduct
control fcahi) and Shrikhand were found to be 465, 450
and 4.60 respectively. The pH of the Control samples on
the last day of its acceptability (i.e, 8th day during
stora%;e) wes 4.3, The development of aC|d|t%/ in all the
g?é\?vp e5 on storage was, in general, found fo be quite

The storage studies revealed that the shelf-life of the
developed product and Shrikhand is almost the same i.e.
12-14 ‘days at refrigeration temperature (4.4°-10°C).

PROTEIN FERMENTED FOOD USING BUFFALO MILK
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The control sample (dahi), however, had poor shelf-
life of 8 days only when stored at 4.4°-10°C.
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Shrikhand?*
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Shrikhand is traditionally produced b% concentratin? curd (dahi) and mixing sugar with the concentrated curd. The curd in this

method is usually spread over a sand bed which faci

itates the separation of moisture. An industrial process for the manufacture

of Shrikhand has been developed. The process deploys centrifugal separation of whey from curd and subsequent mlxm% of sugar

and flavourings in a planetary mixer. Satisfactory organoleptic, chemical and bacte_riolorqical quality of the Froduct can
ed by using the process. Process parameters have been standardised and a large dairy p

for the large scale manufacture of Shrikhand.

Shrikhand is a go ular milk based dessert consumed
largely in some parts of Incia. The raw material used
are stigar and chakka. Chakka is concentrated curd
ﬁd]gm roduced b%the_ lactic fermentation of milk. Curd

made from skim milk or whole milk, In home

scaYe, curd is hung ina muslin cloth for draining out the

“Process Patent applied for.

**Present Address: Mother Dairy, Patparganj, Delhi 110051,

e obtain-

ant has satisfactorily adopted the process

whey till it attains a semisolid state. The process of
draining out, the wh@/ Is hastened by the use of a sand/
ash/straw/saw cust béd. The traditional method, is not
only unhygienic but also the quality of the finished
praduct varies from hatch to batch. .
Ganguly et a/1, reported the chemical composition of
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the laboratory mage chakka whereas Upadhyay et al2,
studied the ‘chemical and hacteriological Quality of
market samples of Shrikhand. o

Chakka s used for the manufacture of an indigenous
toffee known as Shrikhandvadi, which js prepared by
mixing chakka and sugar in almost equal parts and fry-
Ing In"a, pan till it attains a thick conslstencx_ It is then
spread in shallow plates and on cooling cut into cubes,

ate & Bhatia3 concluded that the Ionger shelf-life of
Shrikhandvagi (prepared. by mixing chakka and sugar in
almost equal parts and fried in a pan) was due toboth
the acidity and low moisture content,

Puntambekar4 concluded that the levels of fat and
Sl%gar did not have any significant effect on the quality
of” Shrikhand, o

,Bhattacharya et alp leported about the prellmmar(y1
trials conducted for the manufacture of Shrikhand an
Shrikhand powcer.

Mahajan(), developed a process for_the manufacture
of sprag dried Shrikhand powder.  The product was
re?_orte 1o yield satisfactory Shrikhand ‘on
tution with hot water at 60-70°C..

A survey condycted in Baroda indicated that the total
consumption of Shrikhand in Baroda varied from season
to season; out of 426 tonnes the consumption is 290
tonnes in summer, 69 tonnes in monsoon and 6/ tonnes
in winter.. It was estimated that out of a total annual
consumption of 426 tonnes Shrikhand, 378 tonnes were
hought * from outside and 48 tonnes were made a
homie.  Hence an attemnt was made to develop and
%tﬁpg(%gﬂae a process for the large scale manufacture of

Ikhand

Materials and Methods

Preparation of curd:  Curd was prepared from skim
milk containing 9Per cent SNF, and less than 0.05 per
cent fat, Unless stated otherwise, Skim milk was heated
to 85°C for 16 seconds in a HTST pasteuriser, cooled to
30°C. and inaculated with 0.25-0.50 per cent dahi (cura)
culture of mixed strains obtained from National Dairy
Research Institute, Karnal,  After 8 hours of addmg
the inoculation the final acidity of the curd was foun
to vary between 0.8 and L1 per cent lactic acid. When
E%?dag{g} é/vas 0.8 per cent the curd was transferred to

Separat%n of whe¥: Unless otherwise stated, whe
was separated out of the curd after warming it to 25-

0°C. "The separation of whey was carried out in a 28
diameter soligl bowl basket centrlfu?e at 1100 rpm. The
effect of varjous heat treatments for heating the milk
for curd making and the temperature of curd on the
leld of chakka™and solids in" the whey were studied.
Unless otherwise stated, 120 kg of curd Was centrifuged
in one batch for 90 minutes. “A horizontal desludging

reconstl-
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centrlfu?e EWestfaha SDA 230) was also found satis-
factory for the separation of whey from curd,

Preparation of Shrikhand from”Chakka: In the pro-
cess aescribed here, Shrikhand was prepared by adding
sugar to chakka angl mixing the two in a 100 litfe plane-
tary mixer. The effect of Various levels of sugar added
to thakka with varying degrees of acidity on the final
quality of Shrikhand was sfudied. The effect of mixin
speeds and time of mixing on the consistency 0

hrikhand was also studied

Plastic cream, containing 80 Rer cent fat was adoed at
the stage of m|xmfg sugar with chakka, The effect of
varying amounts of fat on the quality of finished Froduct
was also studied. Sugar was added’at the rate of 80 per
cent of the amount of chakka.

The following parameters were examined:

Total Solids:  Total solicis in skim milk, curd, chakka
Shrkhand and whey were oetermined as per 19l
methods./ In case of curd, chakka and Shrikhand, 1g.
wes taken and dispersed uniformly in dish by adding
warm distilled water (5 ml.) _ o

Acidity:  Acidity of curd Was determined by titrating
10 gms 0f curd as per ISI method.  Acidity 0f chakkd
and’ Shirkhand were determined by diluting 10 ¢ of
product in 30 ml water, _

Fat. Fat content of Shrikhand was determined by
modiified Gerber test for milk as suggested by Puntambé-
kar4 Shrikhand was diluted 1:25WIV and 80 per cent
sulphuric acid, specific gravity (1730 at 20°C) as per
ISI Standard 8 .

Fat content of cream was determined by the Gerber
methodas per IS] Standard.9 _

Protein: ~ Protein contents of chakka and Shrikhand
were determieed as per ISI Standard.1) _

MICFObIO|O?yZ Shrikhand was examined for coliforms
as per 151 Standard.8

Results and Discussion

The preparation of chakka primarily involves the
separation of whey from curd. - The yield of chakka
would depend upon its moisture content'and the amount
of coagulable protein in curd. The effect of heat treat-
ment of milk on the yield of chakka is shown in Table 1
The yield of chakka is maximum, when the milk used
has Deen boiled or at least heated to 90 for 10 sec.
This can e attributed t(f< the precipitation of heat
denaturable protein in milk. _

The effect of cooling/heating the curd pefore centrify-
?atmn on the yield of chakka was studied. Four dif-
erent temperatures viz. 4, 20, 30 and 40°C were studied.
It was found that yields go down at lower temperatures.
The temperatures refer to'the temperature of curd durin
the time of loading the centrifuge. The syneresis of cur
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Table 1 effect of HEAT-TREATMENT of mitk ON THE YIELD
CHAKKA

Heating °0of solids yield of
temperature in whey chakka
(°C)
10 59 20
80 4.9 2
85 48 2
90 47 %5
100 47 25

Holding time in all cases was 16 seconds except at 100°C.

athi é;her temrt_)leratures ossibly accounts for hlgher yields
at 30-4 Owever ete ure of chakka obtained b a/
centrifugation of the curd at 40°C was coarse an
unsatistactory.

The traditional method of preparing chakka usually
takes 12 hr to drain whey by hanging in muslin cloth.
The process Is speeded up by the traditional traders by
deplot{tn ash/sand/straw/saw dust bed etc. and even
then it takes about 68 hr. In these methods the atmos
pheric temperature directl Z k| ects the aci |ty of the
chakka, uniformity of the acidity of the chakka cannot
be maintained.  The traditional method takes longer
t|me and there is no control over the development of

acidi usmgt ebasket centhfu%e the time required
to m akkavw about 90 mi

e e o cakka could he increased b mcreasmg
the § o Skim_milk by the addition of skim mil
powder. ~ Skim milk powder was added to fresh skim

milk before heat treatment for curd making. It was
observed (Table 2) that the mcrease of SNF 10 about 10

rher cent increased the R/Ie of chakka without
aﬁectt

the acceptability of tte final product

Table 2 effect of raising the sn

OF CHAKKA

f ON YIELD AND QUALITY

% SNF in % Yield of Total solids % Quality of Shrikhand

skim milk  chakka in chakka

9 2 25.0 Good

10 22 25.2 Good

1 24 248 Good

2 25 26.0 Very slightly powdery
flavour

14 21 255 Unacceptable
powdery flavour

16 30 25.0 Unacceptable

powdery flavour
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Table 3.
SUGAR ADDED to

Acidity of  Acidity of

the effect of varying quality of chakra and the
IT ON THE QUALITY OF SHRIKHAND

»00f sugar  Quality of Shrikhand

curd chakka added as
°0of chakka
08 19 10 Not satisfactory
0.9 22 80 Satisfactory
10 2.4 80 S|
1 25 80 3
12 2.1 8 Not satisfactory

The effects of acidity of curd and the acidiity of chakka
on the quantity of sugar required was “ascertained
(Table 3). It wasTound that an acidity of about 0.9 to 11
per cent’in the curd and an acidity of 2.2 to 25 per cent
In the chakka requwed g fgar In the proportion of about
%% plerr] cejnt by weight of chakka to make satisfactory

rikhan

Investigations were carried out tq find out the opti-
mum_ rpm for m|xm% within a minimum time without
impairing the consistency of the Shrikhand. It was
ob erve that with a speéd of aboyt 110 rpm, a mixing
time of 40 min. was required to obtain a Smooth con-
3|stenc for the Shrikhand. A slower speed of 58 rpm,
too a out 60 min. to give a similar congistency to the

Shrikhand. These experlments were carrieq out on 100
kg batches of Shrikhand, The pIaneta mixer used for
these experiments could be used only at these two
speeds of 58 rpm and 110 rom. The over mixing of the
product, beyond the optimum periods mentiongd above,
resulted" info a thinner product.  The over mixing was
therefore consicered undesirable and unnecessary. On
the other hand; inadequate mixing resulted In Unsatis-
factory dissolution of sugar in the product.

Table 4 effect oF INCREASING FAT CONTENT ON THE FINAL
QUALITY OF SHRIKHAND

Shrikhand

Coarse, not satisfactory
Gummy, not satisfactory
Gummy

Slightly sticky

Smooth

Smooth and satisfactory
Over smooth

Very smooth

Very smooth, buttery flavour,
not satisfactory.

Fat%

KB o o o~ w roe
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ANEJA et al.
SKIM MILK
(100 kg.)
Solids = 9kg.
CURD MAKING
CURD
(100 kg)
Solids=9 kg
CENTRIFUGATION
CREAM
(2.4 kg)
WHEY Solids = 2.1kg,
(80kg) ‘ Fat =19k
Solids =4 kg.
CHAKKA SUGAR
(20 kg) G| (16 kg)
Solids=5kg. Solids =16 kg.
N
\
SHRIKHAND
(38.4kg)
Fat = 1.9kg
Sugar = 16 kg
Solids = 23.1kg.

Fig. 2. Sh.ikhind manufacture—material balance

Investigations were carried out to find out the opti-
mum level of fat re?uwed fo be added to achieve a
sat|sfact_or¥ quality of Shrikhand, kee mP In mind the
economical aspects of fat addition (Table 4). It was
found that about 5to 6 per cent fat was most satisfactory
as Well as economical, o

Shrikhand prepared from skim milk tends to become
qummy and Sticks_to the plate or dish in which it is
Stored"qr served. The presence of a larger proportion
of fat in the chakka makes the Shrikhand smooth.
However, if curd is prepared from milk containing fat,
the time required for draining off the whey from the
curd 15 appreciably increased.” While the preparation
of chakka hy the ‘traditjonal method from skim milk
takes about 4-6 hours, it takes 6-8 hours to produce
chakka from whole milk.

The processing conditions for the manufacture of
Shrikhand were “standardised and the process layout
Is shown in Fig-1. The final product contains 5 ger cent
fat, 42 per cent sugar and 60 per cent total solids. The
aC|d|&y of the product was usually between 1,10 per cent
and 120 per cent (expressed as lactic acid). _ The protein
content of the product was 10 per cent,” The material
balances and solid recovery are shown In Fig-2.
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One hundred fifty samples of Shrikhand produced by
this process were examined for coliform organlsms ang
were found to be free from them. (This IS considered
very satisfactory as compared to the coliform counts
found in markeét samples as reported by \LAJIgsadhya 2
From the results, It was concluded  that it was passibl
to produce Shrikhand free from coliform provided good
sanitary practices are adopted in the dairy during hand-
Img and' processing. o _

he process was successfully tried in a Iar%e dairy.
The product was packed in 100 and 100 g waxed paper
cups. The uniformly. good quality of the product helped
the dairy in capturing a commanding share of the
Shrikharid market,  Shitkhand is usually sold unpacked
or In cardooard hoxes lined with butter paper. The
availability of Shrikhand i attractive paper cups helped
In promoting the marketing of the prodict.
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The influence of the method of preparation on the contaminant copper and iron contents of ghee is investigated. Only small pro-
portion of the copper and iron had migrated to ghee prepared by cream butter and prestratification processes when the cream was
contaminated with these metals; direct cream process resulted in ghee with high copper and iron contents. It is indicated that
copper and iron migration to ghee was not entirely as phospholipid bound. Both copper and iron produced oxidative rancidity
in ghee; the effect was more pronounced in buffalo'ghee. Owing to its higher metal contents, direct cream ghee from cream con-
taminated with copper and iron developed peroxides at a faster rate than cream butter ghee. However, direct cream ghee showed
slightly better keeping quality compared to ghee prepared by cream butter processes, when the samples were contaminated after

the preparation.

A large number of elements have been delected in
trace amounts in normal milk. Of these, copper and iron
assume sPeaal Importance as they have been recognised
as potent catalysts of oxidative ‘reactions in milk and
dairy products” resulting in- off-flavour development.
Hoviever, reports on the Tole of these metals in ghee, the
indigenous Indian product are scarce. Vachha et al.l
refported both the metals to be catalysts in the oxidation
of ghee. Ghee obtained by heatirig butter for longer
period has, higher keeping “quality.2 It is not knoin
Wwhether this effect is due tQ the increase in phosphohﬁld
content, the production In large quantities of other
antioxjdants ‘such as sulphydryls “as suggested by
El-Rafey et al.3 or due to the increased effect of heat o
the assdciation of copper and iron. Phospholipids are
liberated from the, phospholipid-protein complex and
transferred to the oil phase when butter is heated to 120+
130°C3; however, transfer of copper, if any, is not
reported. The present stugly was taken up to show the
intluence of the method of ‘preparation of rqhee on the
content of contaminant copper. and iron as also the influ-
ence of the?]e metals on the oxidative stability of buffalo
and cow ghee.

Materials and Methods

Milk of individual animals from the Institute Farm
was directly collected in clean gilass bottles, with neces-

samples wore ce_ntrlfugall%/ separated at room tempera-
ture  25°C) in an”International Centrifuge model
SBY, Size 1 at 1500 x%. The centrlflé%ed samples wore
cooled In ice water bath and the hardened cream layer
was punctured with a pointed glass rod and the skim

Sary Precautwns to_avoid metal confamination, These b

milk was drawn off. Fat in the cream was adjusted to
5. per cent in all cases. by adding required quantity of
skim milk obtained during the separation, _
Different methods were employed for the preparation
of ghee. In all the methods employed, the starting
maferial was the cream obtained as ‘described above,
In these processes, it was essential that the souring. of
the cream to be carried out for the development of full
flavour characteristics in ghee, since ghee from sweet
cream was without flavour.  Rangappa and Banerjeed
had demonstrated that a milky flavour of ghee prodticed
b¥ direct cream process could e avoided By the addition
ot 0.1 per cent citric acid to the cream before boﬂmg
down. ~ Moreover fat yield was maximum when suc
acid cream was washed.5 Therefore, in the preparation
of ghee, the cream was subjected to_qne of the foIIowm%
treatments: (/) ripening; |tf) addition of 01 per cen
lactic acid: (Hi) addition of 0.1 per cent citric acid;
and (tv) washing and addition of citric_acid. In one
method cream Was directly clarified to gwe hee &dlrect
cream ghee). . In another” method, the Separated cream
was chlrned into butter which was thereafter converted
into ghee (creamery butter ghee). In a third method, the
creamery butter was melted and allowed to stand at
80 for 30 minutes and the_aqueous layer drawn off
before the heating for clarification.  In" all methods,
clarification was carried out In beakers over a bunsen
urner. with_continuous sﬂrrmg at a temperature, not
exceeding 120°C at the end. Thé molten ghee was filter-
ed through a Whatman No. 42 filter paper.
In oné" set of experiments copper as cupric Sulphate
or iron as ferrous sulphate was added to cream as aque-
ous solution to a concentration of 2.0 and 200 ppm
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respectively. Another set of samples was contaminated
with coppér or iron after the clarification and filtration
processes. Filings of copper or iron were added to filter-
ed ghee samples which were stirred for 30 min.at 45°C
by means of a magnetic stirrer.  After. the filings had
béen separated from the %_hee by filtration, the content
of c_opPer or iron, was estimated.. By mixing the, qon-
taminated ghee with portions which Containéd ongimal
metals only, samples were prepared with required Tevel
of copper Or iron. _ o _

. Copper In ghee was estimated colorimetrically usin
zinc dienzyl dithiocarhamated while iron wes esfimate
usm? 1 10 phenanthroline.7 Peroxide value of ghee Was
determined by the method suggested by Inglian Standards
Institution8 and is expressedas meg/kg of ghee.

Results and Discussion

Copper and iron contents: - Copper contents of un-
contaminated ghee of buffaloes and cows were below
0.02 ppm wresPectlve of the method of preparation,
No influence of the method of PreBgratlon on the copper
content of these samples could te detected. However,
when the cream was contaminated, the method of pre-
paration determined the cop?er content of the resultant
ghee. The copper contents of ghee pr_eRared by different
methods from Cream contaminated with 2.0 ppm copper
are shown in Tables 1and 2. Data show that only a
small proportion of the 2.0 ppm copper added to créam
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had found its way. to ghee prepared by either cream
butter or pre stratification process. While rqhee Prepared
b())/ the prestralification process had the fowest copper
content, direct cream process resulted in ghee of very
high copper content. However, washing 0f the crear
sample "before boiling_reduced the copper content of
the resultant ghee. “Still, the ghee prepared by this
method was richer in copger compared to qhee prépared
b¥ the other two processes.. Difference. in'the treatment
of the cream, that is, ripening or addition of lactic acid
did not influence the copper content of the ghee prepared
by any of the three methods employed;” so also the
addition or citric acid, a known ' copper complexing

agent

gNarayanan et al9 had observed that ghee prepared
from hiitter had a higher phospholipid cortent than that
Prepared from cream.  Menger10believed that a part of
he added colpp_er was bound to phospholipids and that
the phospholipid-bound copper entered the butter. It
Is possible, therefqre, that this.copper entered the gﬂee
In_comhination with phospholipid.  If the copper "had
migrated to ghee as phospholipid-bound, then the copper
content of the ?_he_e would be expected to be proportional
to_its phospholipid content. Data presented show that
this was not the case. While prestratified ghee wes
richer in Phosphol|p|d content1L Its copger content was
the lowest.  Non-fatty solids such as -Sulphydryl com-
pounds produced during the prolonged” Heating are

Table 1. effect of the addition of 20 ,,m.cul'l to cream on «ne copper content and oxidative deterioration of buffalo gnee+

Cu++|m
ghee(p-g'kg) 2

Treatment

Direct cream

Peroxide value (m.eq./kg) at indicated storage period (weeks)
4 6 8 10 i)

Ripening 438 32 78 132 186 28 26.0 216
Lactic acid 440 28 78 132 190 224 258 212
Citric acid 429 22 18 132 186 23.2 254 26.6
Washing + citric acid 188 16 30 56 9.6 138 178 206
Cream butter
Ripening 120 10 20 32 52 9.0 136 184
Lactic acid 118 08 16 36 50 88 130 184
Citric acid 10 08 18 32 50 9.2 136 180
Washing + citric acid % 10 18 28 4.6 82 130 172
Prestratification
Ripening 96 12 18 34 52 88 126 16.8
Lactic acid 96 10 18 34 48 86 28 176
Citric acid 92 08 16 32 48 80 120 164
Washing + citric acid 80 06 12 24 4.0 12 108 134
f-Coppercontents of uncontaminated ghee samples were below 0.02 ppm in all cases and peroxide value less than 0.8 after 14 weeks
of storage.

Results are averages of 4 samples.
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Table 7 effect of the addition of 20 ppm cu++ to cream on the copper content and
OXIDATIVE DETERIORATION OF COW GHEE*

Cutt in Peroxide value (m.eq./kg) at indicated storage period (weeks)
ghee (pg/kg) 2 4 6 8 10 ©

Direct cream

Ripening 428 22 50 9.2 138 180 216 244
Lactic acid 436 20 52 9.2 136 180 212 24.0
Citric acid 425 22 48 9.2 14.0 180 210 24.0
Washing + citric acid 185 14 24 40 60 100 144 182
Cream butter
Ripening 110 10 20 28 4.2 7.0 100 136
Lactic acid 12 12 18 30 44 1.0 100 134
Citric acid 104 08 18 28 46 68 104 132
Washing + citric acid 9% 10 20 26 38 6.4 9.0 128
Prestratification
Ripening 90 10 22 26 4.0 1.2 102 138
Lactic acid & 12 24 26 44 70 100 134
Citric acid 85 10 22 26 4.6 1.2 102 136
Washing + citric acid 8 10 20 26 32 4.8 80 120

f-Copper contents of uncontaminated ghee samples were below 0.02 ppm in all cases and peroxide value less than 0.8 after 14 weaks
of storage.

Results are averages of 4 samples.

Table 3. effect of the addition of 20.0 ppm. fet+ to cream on the iron content and
OXIDATIVE DETERIORATION OF BUFFALO GHEE*

Treatment Fe++ in Peroxide value (m.eq./kg). at indicated storage period (weeks)
ghee (pg/kg) 2 4 6 8 10 2 14
Direct cream
Ripening 1780 22 4.0 82 126 16.0 188 210
Lactic acid 1785 20 44 86 122 158 188 214
Citric acid 1750 22 4.6 9.0 120 162 184 212
Washing+citric acid 1026 12 2.4 4.2 68 100 134 16.8
Cream butter
Ripening 700 10 16 22 38 70 104 138
Lactic acid 705 12 18 20 38 7.2 104 138
Citric acid 690 10 16 22 38 7.0 108 142
Washing + citric acid 614 08 16 20 36 68 100 132
Prestratification
Ripening 610 12 13 24 38 14 102 134
Lactic acid 600 10 16 22 3.6 1.2 100 132
Citric acid 614 10 18 2.4 3.6 1.0 100 134
Washing+citric acid 560 10 14 22 34 70 100 130

f-ltron contents of uncontaminated ghee samples were below 0.075 ppm. in all cases and peroxide value less than 0.8 after 14 weeks
of storage.

Results are averages of 4 samples.
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Table 4. effect of the addition of 20.0 ppm. fet+ to cream on the iron content and
OXIDATIVE DETERIORATION OF COW GHEE*

Fe++ in
ghee (i.1g/kg)

Treatment Peroxide vilue

Direct cream

Ripening 1820 LO 34
Lactic acid 1814 12 32
Citric acid 1820 12 32
Washing + citric acid 1080 12 22
Cream butter
Ripening 714 10 16
Lactic acid ns 10 14
Citric acid 700 10 16
Washing+citric acid 630 08 14
Prestratification
Ripening 634 10 14
Laclic acid 632 12 14
Citric acid 638 12 14
Washing+citric acid 600 08 12

(m.eq./kg). at indicated storage period (weeks)
8 10

6 © 14
56 88 128 164 192
60 9.0 128 16.6 192
66 9.2 126 162 188
32 56 9.0 124 154
24 30 52 86 18
22 3.2 50 86 uns8
24 32 52 88 120
22 28 44 82 1n2
24 32 50 8.4 120
20 34 4.6 86 120
24 3.2 44 88 11.6
20 26 40 80 1.2

*Iron contents of uncontaminated ghee samples were below 0.075 ppm. in all cases and peroxide value less than 0.8 after 14 weeks

of storage.
Results are averages of 4 samples.

found in higher quantities in direct cream. ghee.2
Copper is present probably in combination with. these
compounds; hence the higher copper concentialion in
direct cream ghee. :

Further, it is known that phospholopids occur fo a
considerably higher extent in"cow ghee than in buffalo
ghee.l3 Névertheless, there was no marked difference
in the copper contents of buffalo and cow ghee. . This
again, stggests that copper transport to ghee is not
entirely by copper-RhosphoI|p|d assqciation.  Copper
can bé present in gnee In the metallic state, dissolved
in the Tat as fatty”acid soaps, or in water phase in
contact with the ghee. In this respect, Uril4found even
methyl linoleate “which was twice distilled in a ?Iass
fractionating column contained 0.2L ppm of copper.

The case With iron was similar. _Iron content of un-
conlaminated %hee_was below 0.075 ppm.  When the
cream was contaminated, direct cream ghee contained
the highest concentrations of jron (Tables 3and 4). No
markeg-differences were noted between the iron contents
of huffalo and cow ghee prepared from cream contami-
nated to the same extent, _

Oxidative effect: Both copper and iron produced
oxidative ranciclity in %hee. he effect was mare pro-
nounced in buffalo ghee. The oxidative deterioration
of ghee as measured by peroxide value isgiven in Tables
| and 2 Inall trialS ghee prepared by direct cream

method developed peroxides at a faster rate. In ghee
pnapared by this method from cream containing 2.0 ppm
aded copper, a peroxice value of above 5.0 wds reached
which was_arbitrarily
8_uallty, In 2-4 weeks 0f storage in closed glass bottles in
qiffused day IW at room temperature 8~ 5°C), except
In cases whien the cream was washed before boiling down
lo ghee.  Even when the cream was washed, the résultant
hée had a lower kee mgTquaIlty than that prepared by
e other two methods. “This could_ be correlated to IS
hl%rger coEger_ content. Normally, direct cream ghee has
a Defter keeping quality due to’ the greater production
during the prolonged heating of sulphydryl compounds
of known anti-oxjdant propérty an Eerhaps due to the
reater content of non fatty solids in such ghee over that
oiled down from hutter.2 Novertheless, when cream
was contaminated with 2.0 ppm copper, the pro-oxidant
effect of the higher amount of copper passed on to ghee
prepared by this method was 8reater than the anti-
ox|dant effect of these compounds,  The faster rate of
oxidation In dlirect creamP ee could also be ae to the
lower content of phospholipids which have been found
to reduce the catalytic effect of copper on milk fat
oxidationLa _ _
Ghee prepared from fresh butter with or without
prestratification had similar keeping quality. Washing
of the contaminated cream before churning to butter

fived as_an indication of poor
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d’rd not improve  the keeprA? quaIr of t?e resultan(s %atron temperature was m mtarned at 120C. Aftr
ee. to any great exten(s s on 0 Iactrc aCl terrn o the hee, s% re contaminated
[ CItriC 3 dto (:ﬁeam Id 1o tt eroxide geve- o of Iron egegscmeeajs A ler. The s(!lora e st -

opment In th % % rePareé 50 Eervatron IS In of esam
a reement wit to o erar resente land 2. The \Be Idle values, q
Direct crea ces Was oun 10 |e ee of poor e are tter vvrth or Without lr%restratr icalion
keepin r1 ecream Was, contaminated vvrt dentrca en contamgnate 0
|rP a alr)r [)66 c%sevvrt coi)]per vYas rth C0 er or Iron. . Therefore |n B

cream ef0 9 whic resug Utter, ee re resentsrl] rr]) E 0-
consr era?e reguctron of Ifon content J rove CRSSES! |ar ‘Uncontamina rqhee showved 1dentl-
storag e of rfnt tefat alles Irrespective of the metnod of prepa-
ents qiven to cr am an

Irect creaén hee, CeTSS METH et \Eﬁm
edpre?)aratr no gc 5 srPrr ects%nycoe(ee BX damrnated with 0.1 p@*ﬂ S“@% f b%

(F EI'OXI eV US&I‘G

1@ same. extent
EUY&S cream

nd iron witr t t0 their Influence on pero repare rect ¢ rocess ha tteé
eve ogment |n ron, hoWever, otent ke vgl ee%reﬁare |s met
ap R Vi a et al' had su19 ested that Co g fr ope oxrdeva 5 stor%gee
Ir0 riatallysed alvnoxrdatron of gnee throuh at rﬁ er ture v%ee 1pre Sy %t
erent mechanisms; waile. copper ha ﬁn ana Water met e roxrde |n a r(s
%trop urrnﬂ "oxidation, " Iron” enhanced carbon 8vvee un rr entical stora econdrtrons Th |svgo
oxr orma mean t ﬁtt V\er ern noted rect
ee In the earre rrm nt was due to It

YOC%%E(IErS]gann jﬁetamrngteer? greﬁgreS%ml?)y@}thG%I t\f}&ﬁe ﬁfe 4 g

er content.
0 compareq. el Xlggp é

Y]alue evelopment was at a lower Aate in

Qpper or Irqn after the ar on

%Prpg acrd8 p ed t0 res Ungontar- cowegee régh th arIyst ofstor et

nate crea eare Srnce valle H er § es

femp ture ofcar catr rnf estor éralo ees owe consr era yhrg er values compar-
ee prepared rnaJ the t ree processest arrr ed
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Studies on the Equilibrium Relative Humidit % and Seasonal
Variation in Moisture Content of Walnuts (Juglans regia)
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Central Agmark Laboratory, Nagpur-440 010, India
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Studies on moisture relations of shelled and inshell walnuts at tropical temperature (25°C) are described; a simple, easy and rapid
method for the determination of moisture in walnut kernels is elaborated. Based on sorption isotherm curves, relatin e ambient
relative humidities to the correspondlntﬂqeq uilibrium moisture content of walnut kernels stored in sealed glass jars, the maximum
safe moisture content in equilibrium with 75% R. H. at 25°C is estimated as 4.9 t0 5.0%. The average equilibrium relative humi-
dity for the three types ofwalnut kernels studied was found to be 57.6%. Variations in moisture content in walnuts during the entire
crop season from October to April has been studied and the maximum minimum tolerance limits of moisture content for
grading and marketing purposes have been suggested.

Jammu & Kashmir is the principal walnut growing ture and humidity in the.shinhalds and the cons t|aI
Sﬁte In India, Other walnu ?uﬁng regtonsgare thg moulﬂ]ln?estatlo Inttlar ansture content te %aft
e of un nn desh and Uttar or to pael}l 15 the olttmprota f factor bot tom
Pra es tte |§Z% [0 uce from these re] lons mould Intes at|on an avour sta llity point 0 VIew
that from ammu & Kas et) resenft In Indl CFlnuts e ra ed

|s not usual ey r% for exPon

The most esteered among the cu ttva d an t|e so size an our OHY resen F

ﬁq tzi akltrof ﬁ arge nut wit eaag rea | eraen et rmine heqét nu relatl

e(1 ana Whl% g el 0 exa ollent taste an avour dty or walnut erne Q u|taLera

unn 1974-75 Indiia exported walnuts worth Rs. 19 or moisture esttma on In wa nut It
ﬁ to st Xthe variation In moistyre content 0 Yvanuta
helled walnuts are |hI)( susceptible to darke Uring the entire cro se?s? (?c L

an the develogment o dity. Moisture, heat, ¢) tosuggest a maxim Imit for moistu econtent
g %e p{imary factors | (stetr etenoratton

|n ndia, t Walhut |s roduce mtempert re Materlals and Methods

It has t' nass I'OUﬁh van stemperature g/ ui brtum relativ |d|y for walnut kernels:
ones, before reac mg the consumer. In resg t f Ies oaft re adeso ut er eIs éndtan frh
ernels despatched t oretgn markets, the Spoilage s Indtan tamber ves an ‘Jt

comes prnounced owing t9 prevailing htg tempera- vs obtatned m Jammu, were used for this study

vitucidJf) niuT
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Wink's wejght_equilibrium method? was employed for
the determination of ERH curve. Ten lots of each grade
of these samples (about 5¢ eachf)] were accurately weighed
in 10 flat-bottomed glass dishes and exposéd o ten
drtferent ercentages Of relative humidiities ranging from
to 93.0 per cént at 25°C. The relative humid
d|t|ons WWere obtained grelpanng saturated agueous
solutions of drfferent salfs.8 The gain or loss in weight
was. oetermined after every 24 r till the moistlre
eourlrbnum of the product was obtarned at each level
of RH.  The relationship hetween the eq urlrbnum
moisture content and the number of daltys the product
took to reach equilibrium at a partrcua re atrve humi-
dity at 25°C is presented in Table 1
he initial moisture content of the samples was deter-
mined by toluene distillation method.9

con-
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30 samples of different grades were analysed in replicate
tt/t e above three mé hods The avérage values by
t ree methogs are given jn T

(c)  Variation |n morsture content of walnut samoles
during the entire crop season; Shelled and  inshell
walnut samples were received from Jammu and Delhi,
every fortnightly, auring the croP season (Nov. to April).
Total of 209 samples (141 shelled and 68 inshell) were
analysed for moisture content in duplicate by (a) Air
overi method at 130:C for 3 hr; and™ () vacuum oven
method at 100:C and 100 mm pressure for 3 Tr.

Fregluency distribution of moisture content are given
in Table 4

Results and Discussion

(A) Equilibrium relative humidity for walnutss It is

uitable rapid method for moisture estimation inevident from Table | that the time’taken to reach equili-

walnut kernels: - The methods tried included (/) hot
air oven method using 130 for 3 hr; (if) vacyum oven
method using 1000C" and 100 mm pressure for 3 hr;
(H) Dean and Stark’s toluene distilfation method.
bulk lot of walnut kernels was powdered ina Mona-
m|II and sreved through 1S 1.00 mm sieve. Samples of
sed In air oven and vacuum oven methods and
for tquene distillation method,
e morsture content values obtained by air oven at
3 hr and vacuum oven at 100°C/100 mm
Pressure for 3 hr were found to be comparable with
hose obtained
a precise relation” between the three methods ((/) air oven
method at 130°C/3 hr; (i) vacuum, oven method at
100"CA100 mn3 hr and’ (i) toluene distillation method)

Table |. relation between equilibrium moisture content

by toluene distillation method, To draw RH

brium is not greatly affected by the differences in the
initial moisturé content. Based on the equilibrium mors-
ture content (EMC) curves, the ERH for the three
of walnut kernels under study is to 57.2, 578 and b/
per cent re Pectrvey or amean of 57.6 per cent. If the
product is stored under 57.6 per cent RH. theie will be
nerther Increase nor decrease In mojsture content durin
any length of storage. It was observed that waln
kernels at R.H. above 75 per cent became mouldy within
one week when critical moisture level is 55-5.3 per cent
average moisture content of 4.96 per cent at 75 per cent
r below 15 reasonably safe rom mould infestation.
It has been suggestedlD that the maximum permissible
limit for the safe storage of oilseeds is 14 per cent gmors-
ture) calculated on thie non-oleaginous portion of the

relative humidity and time to reach equilibrium tor walnut

KERNELS AT 25°C

Indian light halves*

Indian light amber halves*

Indian  brown halves”

RH

(%t EMC <%)  No. of dags to  EMC (%)  No. of daysto  EMC (%)  No. of days to
reach equilibrium reach equrlro/num reach equilbrium

7.0 11 il 12 1 12 il

111 13 9 13 1 19 10

25 22 8 19 9 24 9

330 2.7 7 24 8 26 6

42.8 31 5 29 3 31 4

529 34 3 34 3 37 3

63.0 41 4 39 6 43 6

738 48 6 48 7 53 6

811 5.6* 6 5.6* 8 5.gx+* 6

93.0 Mould attack on 5th day Mould attack on 5th da Mould attack on 5th day

at 9.1 % moisture
“Initial moisture content 3.7%; “

at 9.5% moisture at 9.3", moisture

Initial moisture content 4.0%; EMC Equilibrium moisture content.

““ Simultaneously, as the equilibrium was reached, mould formation was noticed, in these cases.
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Table 2. comparison of procedures for estimai ion of moisture

AOM % deviation
from

Moisture (°,> by
Samples

VOM

0.03

AOM VOM TDM TDM

ISSLH
ILB
”_H 3.67 3.73 3.88

Mean — — —

AOM: _ Air oven method;  VOM: Vacuum oven method:
TDM: Toluene distillation method.

Coefficient of correlation between (i) AOM wTDM and (j7)
VOM ri TDM was found to be same as 0.94.

1SSLH—Indian special small light halves; JLB—Indian light
brokens; LLH—Indian light halves.

3.86 3.89 4.04 0.18

3.47 3.52 3.74 0.05 0.27

0.06 0.21

0.05 0.22

seed. Indian walnut kernels on an average contain 64.5
per cent of fat.  Therefore, the total non-ail portion
In walnut kernel would; be approximately 35 per cent,
and the calculated maximum permissible”moisture con-
tent would be 4.9 per cent on the basis of 14
non-oil portion, Hence the calculated limit of the maxI-
mum ‘safe’ mojsture content for walnut kernels agrees
\s/ter%i/ closely with the limit established in the présent

ualy.
(B\S Method for moisture determination: It is seen
from the Table 2 that values of moisture, obtained
vacuum oven method are higher than the values obtaine
by air oven method. The avera%e difference in values
I5°0.05 per cent. Similar observations were recorded in
case 0f toluene distillation method when compared with
the air oven and vacuum quen methods. The average
differences in values obtained by toluene distillation

Table 3.

r cent of
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method and air oven method; and toluene distillation
method and vacuum oven method are 0.22 and .18
Ber cent respectively. The co-efficients of correlation
etween the three methods are highly significant. I
view of this, eitlier the results of air” ovén method or
vacuum oven method could be profitably used for the
moisture determination.  From' the criterion of least
variability in results, the toluene_ distillation method Is
to e preferred. The relative precision for both the oven
methods was found to be the same 1. 0.94 per cent. The
estimated maisture percentage by the toluene distillation
method on the basis of moisture determined by the air
oven method using the regression equation Y¢=0.88 +
0.82 xfor moisturé conten ranqmggfrom 305 t0 425
per cent can be estimated (Table 3 As the relative
precision for hoth the oven methods is the same, from
economy point of view air oven method at 130°C for

hr m%}/_ preferred. . _

(C) Variation in moisture content during the crop
season;  From November to February out 0f the total
108 samples (Shelledz 99 or 916 per cent fell within the
range of 4.5 per cent moisture. From March to April,
as Mmany as 97 per cent_of samples fell within 201 to
35 per cent maisture. This indicates that as the season
advances and the summer season Sets in, the moisture
content starts decreasmg.

.Far the entire season 93.6 per cent of the samples fell
within the range of 201 to 45 per cent i.e. the number
of samples having moisture content more than 45 per
cent are on!)y 64 rcenﬁ of the total. _

In case of inshell walnuts (Table 4), during Nov.-
Feb. as many as 8.2 per cent of samplés fell within the
range of 45 per cent moisture and in the months of
March-April, 9 per cent fell within the limits of 201
to 35 per cent. This again indicates that moisture gets

computed values of moistLN/r[ti content in walnut kernels in terms of toluene distillation method for actual

CETERVINED BY AR OVEN METHOD AT 130°C

Moisture (°0) b
AOI\(/I )by
(X)

3.05

Moisture (%) b Moisture (%) b
TD )by AOI\(/I) Y

(X)

3.55

Y=0s88+0.82x

3.38

3.10 3.42 3.60

3.15 3.46 3.65

3.20 3.51 3.70

3.25 3.55 3.75

3.30 3.58 3.80

3.35 3.63 3.85

3.40 3.67 3.90

3.45 3.71 3.95

3.75 4.00

AOM : Air oven method;

3.50

Moisture (%) b Moisture (%) b
TDI\(/I )by AOI\(/I) J

(X)

4.05

Moisture (%) b
TD )by

Y-0.88 +0.82X Y—O.88+0.82X

3.79 4.20

3.83 4.10 4.24

3.87 4.15 4.28

3.91 4.20 4.32

3.96 4.25 4.37
4.00
4.04
4.08
4.12

4.16

TDM: Toluene distil.ation method
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Table 4. frequency distribution of moisture content in walnuts during the crop season (november-april)

November - February

Moisture range (%) by wt. ~ No. of % in
samples total
Shelled Walnuts
2.01-2.50 — —
251 -3.00 2 19
301 -3.50 n 102
351-4.00 5l 411
4,01 -4.50 3 324
451 -5.00 1 6.5
501 -5.50 2 19
551-6.00 — —
Total 108 1000
Inshell Walnuts
201 -2.50 — —
251 -3.00 — —
3.01-3.50 6 125
351 -4.00 17 35.4
401 -4.50 1 333
451 -5.00 125
501 -5.50 2 4.2
551 -6.00 1 31
Total 48 1000

reduced as the season advances For the entire season
as many 8 8 Eer cent of sam es were within the
range of 201 to per cent.  Rockland et alu, have
studied the stabil |t¥ of walnut kernels from flavour
point of V|ew and they found that the samples contain-
mg mojsture from 3 t0 4 per cent remained acceptable
for at least 6 months, whereas the samples having 2.8
Eer cent moisture became Unacceptable’ sooner.  After

months, onIX |ns|gn|f|cant org oleptic changes WWere
observed amo gt e kernels cofitaining 3,1-4.0 per cent
moisture.  Theé data show that the Toisture content
starts decreasmg from 3 per cent from the second fort-
night of March™onward. The moisture content In the
second fortnl ht of April varied from 1910 2.7 per cent.
It can, t us sum arised that walnut kernels packed
after the middle of March under Inclian coniitions may
not keeg Proper fIavour as the moisture will be below

onclusion:  Equilibrium relative humidity and mois-
ture content in walnut kernels gshelled and |nsheI|I1) pIa
an important part in safe stor ?e and maintaini
vour.  Thou qh the maximum safe moisture content for
walnut kernéls was found to be 4.9 per cent, the maximm

March - April November - April
No. of "0 in No. of °0 in
samples total samples total
i 515 i 120
6 182 8 5.7
9 213 20 142
— — 51 36.2
1 30 3% 255
— — 7 50
— — 2 14
B 1000 i1 1000
2 100 2 29
10 50.0 10 147
7 35.0 13 191
1 5.0 18 265
— — 16 23.6
— — 6 88
_ _ 1 15
20 100.0 1000

acceptable misture content for safequarding walnut
kernels against fungus attack may be Taken & 4.5 per
cent S0 & to avoid anY chances of funqus damage.
% ain, as the organoleo ic qualities of walnut kerrjels
enorate during shelf-life period in a packed condiition
if the moisture Content is less than Oper cent for
grading.and marketing purpose walnuts below 3.0 pe
cent m0|sture level shouId be rejected. Thus, for gradtng
Bgc kaging, walnuts having moisture 3.0 to 4.5 per
cent selécted andl the humicity in packaging room and
store house be kept at about 55-60 per cent
unn%t e entlre Crop season, maximum number_of
samp es a0l moisture content within 45 per cent. For
the determination  of moisture = content,  air oven
metlhod at 130°C for 3 hrs. can be used for routine
analysis.
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Polyphenoloxidase (O-diphenol: O oxidoreductase EC:1:10.3.1) was purified fifty-fold from the peel of the mango_fruit
(Mangifera indica, Badami variety). The enzyme showed maximum activity towards catechol and 4-methyl catechol.” There
was no change in the substrate specificity of the enzyme both in the preclimacteric and climacteric stage. ogjper requirement
for th(ej eSnZXme activity was demonstrated by dialysis experiments and inhibition studies. The pH optimum of the enzyme was
around 5. 4.

_Polyphenoloxidase, Ihe enzyme responsible for the
discofouration in many fruits and vegetables has been
isolated or partially “purified from™ a wide variety
of sources.Ls Inmany cases this enzyme exists in
multiple forms.67 Kertesz and Zito8 have shown that
copé)er i5 a pari of porl%/phenolomdase isolated from
mushroom. - In the preserit. investigation pol?/phenoloxr
dase, from mango (Mangifera indica) peel has been
partially purified“and somé of its properties studied.

Materials and Methods

homogenized ir a Waring blender with 400 ml chilled
acetone.  The suspension was Iimmediately filtered
through a Buchner funnel. The powder was washed
furthr with 200 mf of acetone, air dried and stored

at 0°
Extraction of tite enzyme: The powcer (4 Fgllwas
extracted with 32 ml of (1 M phosphate buffer (Pt 7.23
by constant st|rr|n(1; for 30 min. The extract was filtera
throu?h cheese cloth, centrifuged at 4000 xg for 10 min.
gl retrgerated centrifuge and the clear” supernatant
ecanted.

Calclum acetate trea}ment:_ To 30 ml of the clear

Fully mature mango fruits were harvested from the
local gardens and stored at room temperature (28 :C& supernatant 153 mg of calcium acetate was added to
After 9 days of _stora%t]e at this temperature_these frui in the powder

remove the pollyphenols that were Jeft (
after acetone treatment. After stirring for 15 min the
Clear supernatant on centrifugation was collected and
the precipitate discarded. The’supernatant solution was
dialysed against 0.001 M phosphate buffer (pH 7.2) for
3hto r?move,calclum acefate, _ _

Alcohol fractionation: From the dialysed solution
the enzyme was precipitated between 30 @ndl 70 per cent
alcohol” concentration.  The temperature during the

had reachéd their climacteric maximum.  Peel portion
of the fruit was collected for enzyme isolation, Acetone
dried powder wes prepared from the peel and stored at
0°C. "The powder retained polyphenoloxidase activity
for a period of 6 months.

En urification
Az\)c"eTt](e)ng dried powder: Peel of the fruit (50 g) was

t Reader in Biochemistry, S.V. University, Tirupali C.U.P.
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operation was marntarned around 0 . The precipitated
Brotem Was coI ected by centrifugation, dissolved. in

001 M phosphate buffer H 12) and dlialysed against
0001 Mp ho hate uffer rour our

DEAE ceI ulose column ¢ romatoqrap y:  The above
enz me was placed on a DEAE cellulose cqumn (L 5 X7

After stepwise lvrlrradrent eIutron wrt I&osp hate
bu er pH 7. E)Ol |uote
the_enzyme fraction was detected |n 005 M phosphae

The enzyme at this stage of purity was used in all the
studies described.

Protern nrtrogen of acetonedried powder was estimated
ty) ahl method and on subsequent fractions by
6l sorptron reading at 260 mp and 2 m% in Beckman
recor ing spectro photometer model DK-2A

Enzyme assay: Method of Mayer HareI and Ben-
shaul9 was foIIowed for assay of teenzy The reac-
tion mixture contained 0.01 Mcitrate 00 5 M phosphate
puffer. pH 55, 33-m catechol and 05 ml enzyme
1(protern range 10 pg to 2250 jug) depending on”the
raction used). The final volume was 3ml. The reactron
was started by the addrtron of the substrate. Th eenzly
blank cuvette contained all reagents except substrate.

Results and Discussion

Table l?wes the results of purification of the enzyme
polyphenoloxidase.  Attempts to_fractionate by am
monium sul hate precr itation of the ongrnal éxtract
Wwere not successtul ast precipitate s obtained had a
tendency to ﬂoat get disp erse and did not settle. It
was not possible t0_ get a compact pallet by calcium
acetate treatment as it Ied to consiclerable loss of enzyme
activity and no increase in specific actrvrty Howe\ver
this step was necessary fo remove a arge amount of
colouri dmatenal Incliding the polylphen ics. Alcohol
precipitation and the use ‘of DEAE cellulose column
gave to about 50-fold purification.

Table L purification of polyphenoloxidase from mango

FRUIT PEEL

. Total Protein Specific Total % re-

Fraction vol. mg/ml. activity units  covery

units

Acetone powder extract 33 45 009 1336 10
Calcium acetate

treated extracted 0 15 008 36 2
30-70% alcohol

pre-cipitole 45 09 015 06 5

DEAE cellulose column 50 o 46 0.46 4

The enzyme assay was carried out with Beckman recording
spectrophotometer model DK-2A at 395 m/J.  Specific activity
unit is equal to 0.001 OD at 395 m/u per min per mg. protein.
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Table 2. substrate specificity of polyphenoloxidase

Substrate Preclimateric Chinatene
Catechol* 100 10
Chlorogcnic acid 62 %
Caffeic acid ) 40
3-4 dihydroxyhenzoic acid 42 3
Gallic acid ) 45
3:4 Dihydroxy phenylalanine 8 il

“Value of catechol—100
All the substrates were added at a concentration of 3.3 mM.

The substrate specificity of purified enzyme is shown
in Table 2. For this experiment the enz me Was prepared
from fruits both in the cIrmacterrc and the pre-climacteric
staq Maximum activity was demonstrated with cate-
ghod ggd 4-methyl catechol among the various substrates

ugli

The metal re%urrement of the polyphenoloxidase is
shown |n Table 3. On dialysis or fodr hours against 1
mM sodium cyanr de the enzyme lost most of its activity
yvhrch was restored by the addition of copper but not
BrTouS ron,

The effect of copper chelatr tc;]agents on the enzyme
actrvrty Is shown In table 4 sodium azice 0
and sdjum diethy! dithiocarbamate at 3 m consrdera
blyrmhrbrted the polyphenoloxidase activity.

he pH optimum “for the purified enzyme was found
to ke, around 54. 00LM citrate-phosphate buffer was
used in the range 4-6.5.

The enzyme polyphenoloxidase from the peel of the
mango fruit has teen purified about 50 fold by con-
ventional purification methods. This enzyme was very

Table 3. metal requirement OF POLYPHENOLOXIDASE

Enzyme Specific activity
Undialysed 3.2
Dialysed 04
Dialysed +1 p mole Cu2+

(preincubation for 4 hr. at 0°)* 3.0
Dialysed +1 p mole Cu2+
(without preincubation) 04

Dialysed + 1 p mole of Fe2+

DEAE cellulose eluate was dialysed against 0.01 M ﬁhosphate
buffer pH 7.4 containing 1 mM sodium cyanide for 4 hrs

‘Aliquot of the dralysed enzyme containing about 20 j1g protein
was incubated with 1fl mole’of Cu++ at 0° for 4 hrs. and then
used for assay.
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Table 4. inhibition of polyphenoloxidase by copper

CHELATING COMPOUNDS
Addition Specific activity
Nil 5
Sodium azide (0.3 mM) Nil

Sodium d ethyldithiocarbamate 3mM 0.25
Sodium d.ethyldithiocarbamate 0-3 mM 250

active towards catechol, d-catechin and 4-methyl cate-
chol5. Thomase and, Nair0 reported maximum activity
towards DOPA amine as the substrate for partially
purified banana polyphenoloxidase while activity to-
wards catechol was extremely low. in the E)resent eX-
periments substrate specificity' was studied_for the enzyme
Isolated both in the pre-climacteric and climacteric stage.
The substrate specificity did not appear to change during
the ripening. process. * Involvement of coppér in the
polyphenooXigase was demonsotrated by dialysis ex-
gen_ments and inhibition by copper chelating agents.
imilar requirements for prolonged pre-incubation for

restoration of the activity has been demonstrated for the
mushroom polyphenoloXidase.8
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RESEARCH NOTES

DETECTION OF CAPSAICIN IN ADULTERATED
GINGER OLEORESIN

A TLC procedure for the detection of capsaicin adulte-
ration in ﬁmger extracts is outlined. This method is more
Sﬁecn‘m than™ the currently available official method or
the method based on colour of the capsicum.

Capsicum extract is used for m_creasmlq the pungency
of ﬂl]nge_r extracts, especially for Pm er ale manufacture,
It this s not declared specifically this becomes adulte-
ration.  AOAC] provides a method for detecting the
Presence of capsicum extract in ginger extracts baséd on
he fact that pungent Brmmple,s of qlnger, gmgerols are
decomposed ‘readily by alkali while “capsaicing from
capsicum retains IS pungency. However Since shogaol
the dehydration product from gingerol generally found
in commercial oleoresins is not easily transformed and
the degradanon Ero_duc_t zm%_erone has also some
pungenty and the Subjective testing has not been stand-
ardized, "results could"be highly variable, A TLC pro-
cedure ‘based on separating the colouring matters of
capscium, curcuma and ginder has recently™heen sugges-
ted by O_smoguz to cBteCt clearly these agulterants.
However, if thé ginger extract is mixed with the colour-
less Pungen_t caPsalcm, or extracts of capsicum after
decolorization, the above procedure will not be useful
to detect the additions. In our work3on correlation of
Eungency with the estimated pungent gmgerol and
hogaol ‘we came across a sample Which “showed very
high pungency not correlated to the gingerol and sho-
gdol contents, usm% the TLC prockdure of Osmogu
no colour was observed at Ry 0.12 or 0.70 or 037

Table 1. Ry, characteristic colour and

Benzene

Figure Sample Spot  Methanol Ether
Sample No. 0. 80:5 1:15
A&E Capsaicin 1 0.32 010
B&F Capsicum Oleoresin 1 0.32 010
C&G Ginger Oleoresin
(suspected) 1 0.32 010
2 0.53 0.26
088 070
D &H Ginger oleoresin
(commercial) 1 0.53 0.26
2 088 0.70
Gingerol (isolate) 1 0.53 0.26
Shogaol (isolate) 2 088 0.70
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Hexane

indicating the addition of capsicum extract, This wes
then exarnined by TLC, with a view to |dent|f¥ c%psamm
in the ginger oléoresin samples,  Standard TLC plates
and procedure have been used to Separate capsaicin,
Ingerol and sho?aol. Based_ on our experience on the
LC behaviour ot pungent principles of s?mes, benzene/
methanol, 80:5 (vv) ahd Hexane/Ether 1:15 (viv) wes
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Fig. 1 Tracing of TLC separation of pungent components of
capsicum and ginger Oleoresins

Developing solvent.: Hexane: Ether 115 (v/v)

Sprayin%rea ent: Sample Nos. A-D, Gibbs reagent + Buffer;
Sample Nos. E-H, 2, 4 Dinitrophenyl hydrazine

See Table for identity of sample and separated components.
Dotted lines indicate the faint background colour.

identity of tlc separated components

Gibbs 2, 4-DNP

reagent  Hydrazine Vanillin sulphuric acid Identity

(samples  (Samples of spof

Ato D) Eto I)
Blue Reddish ~ No colour Capsaicin
Blue Reddish ~ No colour Capsaicin
Blue Reddish No colour Capsaicin
Yellow Yellow Copper sulphate blue ~ Gingerols
Yellow Yellow Copper sulphate blue  Shogaols
Yellow Yellow Copper sulphate blue ~ Gingerols
Yellow Yellow Copper sulphate blue  Shogaols
Yellow Yellow Copper sulphate blue ~ Gingerols
Yellow Yellow Copper sulphate blue  Shogaols
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chosen for the TLC separation, Pure capsaicin (K & K
laboratory, USA), TLC purified isolates of gingerols
and shogaols4 along with the samples of the stispected
commerC.al and pure glEger olearesins were USed to
determine the R/values.” Fig. lqlves the pattern for one
of the solvent systems and™Table 1the values and
colour with three ch_romqgemc reagents in bolh the
solvent $>stems. Identification of capsaicin was confirm-
ed by the hl%h|8 sensitive_blue colour reaction with
GIbl's rea%en (0L per cent solution of 2, 6-dichloro-
quinone_chlorimine in acetone followed by buffer,
H 9.6)5 that of [r[;m erol and sho%aol by the charac-
eristic yellow 2 4-DNP hydrozongs and the co;r)]pe_r-
sulphate’olue colour on spraying with vanillin-sulphuric

acid reagent.  The three pun%ant components are very
clearly separated with Ry 0.32, 053, and 088 in the
benzene; methanol solvent and with Ry 0.1, 0.26 and

0.7 In hexane; ether solvent (Fig. LA, E & I); the colour
reactions are also distinct. 1t Is clearly shown that the
héghly pungent commercial ginger extract had been mix-
ed with capsaicin (Fqu. 1C& r) though any colour of
m%ﬂ%a éanthlns could not be found by thé Osisiogu
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Variaility for chemical composition, energy value and
crushing hardness was studied in fifty five varieties of SOK-
bean, Variety PK 71-5 under late sown trial gave the hig

est Frntem content (53.35%) and the average protein cont-
tent was found to be 43.27 per cent. The maximum fat con-
tent of 25.13 per cent was observed in Harsoy deciduous
in spring trial and 20.21 per cent by PK 73-97 in late sown
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trial.  The mean energy value did not show any remark-
able variation under both the trials. The mean’value for
cru_shln% hardness under late sown trial was greater than
sprltngt rial, which also showed higher values for protein
content.

Soybean is now well recoqmsed for its high protein
and 0il_ contents. Its chemical composition is controlled
by an interplay of genotype, agroclimatic and environ-
mental factors: Chapman et all have observed that ol
and_protein contents in soybeans are affected b){_ the
environment, whereas the lével of lipoxygenase activity
appear to be genetically controlled. = Nityogenous ferti-
lizers result in hnf)h rotein angl seed yield, while phos-
phatic fertilizers fead to high oil content2 * In this com-
munication_we report thé' chemical composition and
hardness of seeds of fifty five varieties of soybean raised
In spring and late-sown trials. . 7.

Soybean samples of fifty five varieties raised in fwo
replicated trials viz. spring trial and late sown trial at
the Research Farm of Haryana Agricultural University
Hissar, were_procured from the Department of Plant
Breeding. The samples were dried in an hot air oven
at 60°C’ and were ground to E)a_ss through 40 mesh
Sieve and stored in dlr tight containers, Moisture con-
tent of samples was determined, by dlylng at 105°C for
8 hr to a constant weight. Protein content was estimated
by the method of McKenzie and Wallace3and the values
for fat relate to the total lipid extractives determined b
cold percolation method.4 The mineral mgatter was
estimated by the AOAC methodsband the carbohydrate
content was obtained by difference between 100 and the
sum of_moisture, protein, fat and mineral matter con-
tents.  The food energy value was calculated from the
content of proximate prlnm&les assuming that proteins
and carpohydrates yield 4 K cal/g and Tats yield 9 K
callq. The"crushing hardness I_ﬁKg/seed) Was Judged in
whole seed_with the help of Hardness' Tester (Ogawa
Seiki, Ltd. Tokyo, Japan). =~~~ .

Chemical composition” of fifty-five, soybean varieties
have been grouped and averaged with ‘standard devi-
ation and coefficient of variation between the two major

roups of spring varities and Jate sown  varieties”in
able 1 There are differences in the s_rmg and late
sown trials,_however, no special varietal drffernces were
observed. The mean moisture content in ate sown trial
and the overall mean ohbserved was 6.08 per cent
G?]palan et alb. reé)orted that soybean on an average
contained 8.1 per cent of moisture.

Protein content ranged from 36.90 to 53.35 per cent
and only_10 varieties“contained less than 40 per cent
protein.” The average content of protein in late sown trial
Wwas 44.85 whereas In spring trial it was 4.34 per cent
less than. in_late varieties. "The. results reported. in the
present findings are in conformity with the findings of
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Table 1. analysis of quality components in soybean

Constituent MeantS.D. C. V.
Spring varieties

Moisture (%) 5591 0.76 13.69
Protein (%) 4051+ 113 2.18
Mineral matter (%) 7.00¢ 061 8.64
Carbohydrates (%) 2141+ 403 14712
Energy value (K cal) 445.95-"19.41 4.35
Fat (%) 19.49+10.02 51.40
Crushing hardness (kg/seed) 15.98+ 438 21.43
Late sown varieties

Moisture (%) 6.36x 144 22.62
Protein (%) 44,85t 340 1.85
Mineral matter (%) 6.18+4-0.25 4.45
Carbohydrates (%) 25.40 154 6.06
Energy value (K) cal) 435.20-t10.18 2.30
Fat (%) 17-2+ 156 9.06
Crushing hardness (kg/seed) 16.23+ 285 17.56
Spring + Late sown

Moisture (%) 608t 129 22
Protein (%) 43.27+ 353 8.16
Mineral matter (%) 647t 0.64 9.89
Carhohydrates (%) 26.16+ 821 31.38
Energy value (K cal) 430.11+15.13 34.46
Fat (%) 18.05F 7.36 40.77
Crushing hardness (kg/seed) 16.10+ 620 3850

Bailey et al.1 and Cartier and Hopper.8 Several investi-
0ators have estrmated the protein content In gfferent
vanetres of soybean under different agro-climatic con-
|t|ons Accordrn to KaleJthe crude protein averaged
383 per cent.  However, Kuzayali et al. D reported a
Iovver range of 30.3 per cent. Saxena and_Pandeyll
reparted & narrow range between 39.5 and 43.2 per cent.
he gverage fat content of s nng vanetres IS more
than Intne varieties of lates own trial.” This shows ane a
tive correlation hetween oil and protein contents
range observed for_different vari etres was from 1
gU M 953) to 2513 ( Harsoy ecrduou &aper cent
Imilar results have been rep orte rtier and
Hopper,8 Pant and Kap ur]2and ak |
e mineral matter content In spri ng soybeans showed
avvrde variation and varied from 4.83 (UPSM 2226) to
I 88 (UPSM t366 per cent and the mean observed Was
er cen
content of 7.09 per cent was found in variety UPSM 214
and minimum of 549 per cent in PK 73-49.” The overall
mean observed was 6.47 per cent. Thirteen varieties
showed more than 7 per cent mineral matter, However
the present findings are not in agreement with those of

n late sown varietjes the maximum ash
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Banwarl4 and Cartier and Hopger8 This may be due
to differences in. variety, soil condition and fertrhzer
treatment and climatic condrtrons _
The data calculated for energy value revealed that in
spring grown Varieties the range IS wicler as compared o
t e |até vanetres and it variedl from 414.06 (PK 73-5)
058 Kcal. The spring soybeans weré
found to contain 684 Kcal more energy thdn late varie-
ties on an average (Table 1), Similarresults were also
reported by Gopalan el al.6
Averagie carbohydrate content of soybean was found
to be 26.16 per cent. The spring soybeans were found to
contain comparatrvely less Carpohydrate  than Iate
soybeans. hrrteen varieties contained more than 30
cent of car ohydrates. The results reported in the
present findings are In agreement with those of Gopalan
el al6 arbo ydrate content has also been reported to
varcyl to 36.0°per cent. 151
rushin ar ness 5 seed) ranged from 1110 (PS
739) t0 199 M 375). Twelve varretres were having
less than 150 Kg/seed crushrng hardness, whereas the
mean observed Was 16.10 Kg/Seed.  Seed hardness Is

dep endent (Pon protein content and_is important from
crus n milling point of view i.. recovery of the
flour. . Seed hardness s also related to germination. Late

varieties of soybean showed higher™ average crushing
hardness concomitant with highef” proportion of protein
as compared to the spring Soybeans.  Similar results
were obtained by Cutler and Worzellal7 in wheat seeds.

8uahty Testrn Laboratory D. R. Sood
epartment o Chemistry & Biochemistry D. S. Wagle
Haryana Agncultural University S. Nainawatee
Hissar-125 (004 P. Gupta
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EXTRACTABILITY OF LEAF PROTEIN FROM THE
GREEN TOPS OF GROUNDNUT
(ARACHIS HYPOGAEA L)

Defoliation at 80 or 90 days after sowing adversely affected
the grain yields of groundnut. The extractabllltg of pro-
tein N from green tops was very poor when they were
removed 20 to 30 days before the harvest of nuts. The study
shows that if the byproduct groundnut greens are to be
used for the extraction of leaf protein” they should be
taken only at the time of the harvest of main produce.

. Groundnut (Arachis hypo?aea L) is the main oil yield-
ing crop of this region and farge quantities of green tops
are available after'the nuts are harvested. \ith a view
to sug%estmg an economic use of this green by-produict
vegetation, Stulies have been carried out to determine
thé extractability of protein from green tops i this
|aboratoryL2 and elsewhere3and to assess the nutritive
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cﬁjah of the extracted protein.4 It has been observed
that the extractability of protein nitrogen from green
tops taken after the main produce is harvested ranges
from 10 to 42 per cent.1:3" The nutritive value of this
leaf protein was found_inferior in rat growth test to
lucerne leaf protein.3 _S|nﬁh4 suggests that the haryest
of tops at a physiologically. active stage of the plant
might increase the capacity of the green haulms and Vines
to Vield nutritious proglct without seriously affecting
the'yield of nuts. Inorder to test this hypothésis experi-
ments were conducted with SB 11 variéty of grouncinut

in the summer and monsoon seasons of 197 and the
results obtained are reported in this note.
The seeds were sown by hand on 19 February for the

summer trial and on 5 July for the monsoon trial. The
recommended cultural practices for groundnut were
followed.5 There were six replicationS of three treat-
ments In a randomised design and the net area harvested
was 16.7 m2. In two treatnients the first cuts were taken
at 80 and 90 days after sowing and regrowths harvested
after 30 and 20 days _resgectwely making a total number
of two harvests each in 110 days. In thé third treatment
the tops were removed only once at the time of the har-
vest of the nuts]-3. The underground part and the by-
Product vegetation were cleanéd and separated in all
he three treatments and their fresh weight yields, re-
corded. Samples of nuts were dried to constant weight
for the determination of dry matter. The N determi-
nation was mace by the m|cro-K{eIdahI rocedure and
the protein In seeds was calculated as Nx6.25. The
methods adopted for the determination of dry matter,
crude protein and extracted protein, analyses and cal-
culations of results from by-product vegetation were the
same as described in an edrlier paper.6 o
The results obtained in the summer trial are given in
Table L More or less similar results were recorded dur-
ing the monsoon trial.  The data in Table 1 show that

Table  YIELDS OF DRY MATTER AND PROTEIN FROM EDIBLE PART AND BY-PRODUCT VEGETATION OF GROUNDNUT DURING SUMMVER (1975)
A By-product  vegetation Edible part
e at
Type of cut cuttin% (days) Dr)r matter  Crude protein % extractabi- Extractable Drly matter ~ Protein
Yield (kg/ha) Yield %N x6) lity of’\Frotem Yield (kg/ha) Yield (kg/ha) (Nxe.
(kg/ha)

15t harvest 80 2004 286 18 23
Regrow.h 30 1919 181 127 23

Total 10 3023 467 46 807 29
2nd harvest 90 1915 293 4.0 ©
Rcgrowih 20 2300 22 130 28

Total 110 4215 505 40 905 240
3rd harvest 10 5223 464 191 89 1379 382
L.S.D. IP=0.05) 945 il 17 213 70
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defoliation of fgroundnut at 80 or 90 days after sowing
had adverse effect on grain yield. The reﬁ]rowth ability
of the plant was apparently’ good. But the vegetation
yields of tofal dry matter, crlide protein and extracted
protein as also thé extractablht){ of protein N at the first
cuts and regrowth cuts in both treatments was very poor
relative to the single harvest of vegetation. The N con-
tent of the foliage ranged from 140 to 2.40 foer cent (on
dry matter). The fibie remained after leaf protein ex-
traction contained from 121 to 2.22 per cent of N on
dry weight basis. » .
Adverse effects of defoliation on %raln yield and
growth of some other crops have been shown Dy various
workers.7' 10 Enyil0ohserved that in groundnut complete
or half defoliation significantly reduced grain weight
and pod number, the (reatest reduction occurring when
defoliation was done "L week after early podding stage
(12 week after sowing). The pod. number and’ grain
Wweight were positively correlated with stem weight"and
EnyiD feels that defoliation reduces pod number by
depressing the ?rowth of stems and this in turn reduces
the number of flowering nodes. The results obtained, in
the present investigation Suggest that, under the specified
treatments maximum Yields were obtained only when
harvests were made at the normal time. Elowever,

further studies ma(l}{ aim at determmmg]the most produc-
|

tive shoots on individual plants for the nut yields, and
alsg the stage when the connection between the shoot
and the peﬂged pod-bud can ke broken without adverse
effects on hie nut-yields.

Department of Botany,
Marathwada University,
Aurangabad-431 002
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CERTAIN BIOCHEMICAL REACTIONS OF
KLEBSIELLA  AEROGENES _ ISOLATED FROM
RAT INTESTINE

Klebsiella spp inhabiting the rat intestine were known
to fix nitrogen. In the present study rats fed with low
Protem diet (sweet potato diet) showed very high 55-87x
(H/g? number of Klebsiella like colonies as compared to the
rats fed protein diet. The organism isolated was charac-
terised as Klebsiella aerogenes by biochemical reaction.
None of the strains isolated were capable of fixing nitro-
gen.

A diet very low in Broteln is well recognised to affect
the development of body and functional performance
of humans and other experimental animals. . However,
OOmenZ observed extraordinarily 1good ptgs;que in the
Poor jpotato eating H|%_hlanders of New Guinea where
he diiet contains éssentially carbohydrates with protein
aver_agrng only to 122 g/da¥_. He pat forward the hypo-
thesis that nitrogen is béing fixed in the intestine by some
members of the"intestinal lora to provide the necessary
proteins required hy these jndividuals.. This opened up
a new ling of thinking of a hlghly specialised adaptation
to a particular way of life and &dded to the importance
of the Intestinal flora i human nutrition. We also were
interested, as in India, we have certain regions where
the dliet contains mostly starch with very little protein
eq., the tapioca eatmlg people of Kerala and sweet
potato eating people of Bengal. The present work was
undertaken With a view to Study the possibility of the
existence of this type of adaptation. Some members of
Klebsiella especially K. pneumoniae and K. aerogenes are
known to be ver%( good nitrogen fixers and hence our
first step was to find qut the presence of these bacteria
in the intestine of albino rats. The present communi-
cation reports. the isolation, characterisation and bio-
chemical reactions of a few strains of Klebsiella isolated
from intestine of rat maintained on, Sweet potate diet.
Tweleve adult, male, albino rats weighing around 1808
were divided into two %roups, one”group being fe
control diet and the other experimental low protein
sweet potato diet. Control diet had the compasition.,
protein, 10 gmllk powder); fat grefmed groundnut O'P]
10; shark Tiver oil, L salt mixture, 2: vitaminised starchf
1:"and com starch 76 per cent Experimental diet had
the composition of fat' (groundnut oil); 10, v.taminised
starch, 1: shark [iver oil” 1 salt mixt(ire, 2: and sweet
potato mash, 86 Per cent, the protein content being
about 0.72 per cent. Experimental diet was prepared &5
follows:  Sweet potato was cooked at 15 psi for 30 min,
deskinned, mashed and stored in deep freeze at -20°C.
Both the groups were fed the diet ‘ad libitum'. . There
was a constant |oss of weight_of the rats maintained, on
the experimental diet, and Dy 7th week one of them dlied.
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The rotein content of the sweet potato grouB
tere ore increased from 0.72 to_L91 per cént by the
agdition of 10 g of control diet, The anrmals Wiere then
allowed fo addpt to the diet for a period of 45 days.
With this additional protein, initially there was an
increase in weight and after some days it became con-
stant. The rats were sacrificed at the end of the experi-
mental period and_their caeca taken cut and weighed
under aseptic congitions. Caecal matter was squeezed
out with @ sterile forceps and 1 g of it was mixed thor-
oughly with 99 ml sterilized Ringer's solution.2 Serial
drIutrons were made and they were plated out on Eosine
Meth Iene blue aoar and Mackonkey agar.2 Morpho-
Mgrcal y different ookrng mdwrdual coIonres numbering
were 150 ate purrfre an sttr] led further.

There was heavy loss of weight from an average of
180 to 139 %when the rats were on purely sweet potato
diet.. With'the addition of 10 per cent stock diet there
Wwas increase in weight upto_ 2 weeks and then remained
more or less constant at 153 g. The weight of those on
contro Jlet remarned more“or less same throughout
th e e é)errmenta perro The caecum of the experrmen
tal dr animals Weighed 1-3.24 1%as compared to 061
g of those on the controI dret 1S mcreased ulk martr
possibly be due to the undigested fibre in the swee
otato diet (2 per cent) as corfpared to the control diet

% igible) and also the lar érer quantity of food Intake
|nt ecase ofsweet otato et. In the'case of humans,
MeCance ef aP. have shown that the contents of the
small intestine are more bulky and dilute after whole-
meal bread than after refined”bread and they attribute
it to the fibre content and increased drgestwe Secretions.

The total number of Klebsiella lik& colonies in the
caecum of sweet potato diet animals were very hig
0987 x 104 comPared to those on control diet
4281 x 1020). Cultures (44) isolated from these were
ested for gram stan, sportlation, indole formation,
meth¥ red, voges- proskauer citrate utilisation and lac-
tose fermentation as per the methods of Cowan et al.4
Out of these, 24 isolates which were gram negative, non
spore forming rods which fermented lactosé with gas %
0 uctron were %ected anol sub{ected to further

orpnological and biochemical reactions. They were
turtherr entified according to Caroenter Lapage and
Steel5and Bascomb et al.6 Examination for motility wes
performed mrcroscogrcally by the hangirng drop téchni-
que usrn% 18 hr old broth cultures. Gelatin Irﬂuefactron
was observed after incubating at 37°C f
These reactions together with those of a few stanadrd
strains obtained from elsewhere are given in the table
Cultures that were non motile, urgase positive, MR
ne ative, VP positive, indole negatwe gelatin ot
%efred and fermented glucose, salicin, xylose, mannitol,

sitol together with et other biochemical reactions as

Table 1. biochemical reactions of various strains of
Klebsiella studied

Blochemica K, & k2 k4 KPj kp2 kp3 AA
reactions k3

MR — — — + — — —
VP + + + — + — —
Indole — — — + — —

Citrate + + + + + + +
Motilty — — - - - - -
Urease + + + + + + +
Gelatin — "

Fermentation

Glucose AG AG AG AG AG AG A
Lactose AG AG AG A AG AG AG
Raffinose AG AG AG A AG AG AG
Dulcitol A A A A AG AG AG
nositoll  AG AG AG A AG AG AG
Sucrose AG AG AG AG AG AG AG
Arabinose . d A . . .
Sorbitol SA° AG AG A J )
Adonitol AG " A AG . "
Rhamnose " w A AG A

Xylose , . AG , AG
Mannitol yw A y  AG

K] & K2—Sweet potato diet rats; A—Acid

K3& K4—Control diet rats; AG—Acid & Gas
KPj—Klebsiella sp from Dr Mahl; d—delayed + ve
KP2— Prof. Postagte; SA—Slight acid; no gas
KP3— Australia

AA—Aerobacter aerogenes from Australia.

iven in (table qwere identified as Klepsiella aerogenes,

cetylene reduction test however, indicated that none
of the strains isolated are capable of trxrn? nitrogen.
Amongst the other mrcroorganrsms present, the pro-
minent ones were Escherichia coli, E. freundii, Entero-
bacter, Citrobacter and Serratia.

The stuoly thus indicates that Klebsiella aerogenes 15 a
normal Inhabitant of the rat intestine. However thou
the presence of Klebsiella in the intestine of manl
pigs9 and some other mammalsd have been reported
earlier, there has been no reference of its occurrence in
the infestine of rats. The significance of their 8resence
I higher numbers in the protein deficient diet and
whethier this plays any role |n acaptation on a protein
deficient diiet remains to be explored further.

Sincere thanks are due to Prof. J. H. Postgate,
University of Sussex, England for carrying out the acety-
lene redluction test.

Defence Food Research Laboratory, R. Sankaran
Mysore-570 010. T. S. Vasundhara
Received 10 Nov. 1976 D. B. Parihar
Revised 22 Feb. 1977 H. Nath
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EFFECT OF CARBOHYDRATES AND PHOS-
PHATES ON ACID PRODUCTION BY LACTIC
ACID BACTERIA IN SOY MILK

Enrichment of soy milk with carbohydrates-glucose,
sucrose and lactose and phosphates enhanced acid pro-
duction by 3 species of lactic acid bacteria and a heme
catalase- negh trve Streptococcus_isolated from soy milk.
However, the carbohydrates differed in their ability to
increase acid production, Acid production at 1°, level of
carbohydrate enrichment was found to be greater than at
0,5°0 fevel but more or less similar to 2% level. Addi-
tion of phosphates (0.25 % wiv KHZ2 0 4and KH2PO4each[)
did not result in enhanced acid production by all the cu

tures. A maximum of 1.20% developed acidity was ex-
hibited by the mixed culture of heme catalase negative
Streptococcus isolated from soy milk and L. acidophilus
in soy milk enriched with 1% Sucrose and phosphates.

Mitai and Steinkrausl repoited that fermented milk-
like products vvrth an acceptable lavour and yoqurt-
like texturg could be OPre ared from s {/Jbeans HOWBver,
they found that acid pro uctron In such pro dlucts was
Iess as compared to fermented cow's milk which was a
drawback in their wider acceptabrlrty

())/mr k contains approxrmately r cent fermentable
carbohydrates2  In addition, alf the carbohydrates in
soy milk are not fermented by the latic acid”bacteria2

ck of buffering capacity I soy milk may also be a
Irmrtrng factor for greater acid productron Therefore
the présent mvestrgatron was undertaken to stud d
effect of, different ¢ rb&hydrates and phosphates orf acid
production. In soy m

Lactobacillus dcidophilus (NRRL-B-629) and Lacto-
bacillus_plantarum (NRRL- 53121 obtained from Nor-
thern Regional Research laboratory, Peorig, [llinois
(U.S.A) and Streptococcus thermophdus obtained from
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Research Instrtute Karnal, were used

¥ a heme catalase negative Strepfo-
coceus rsolated rom soy milk was also included in this
|nvest| ation,

ans (rarrety Bragg) were used for preparation
so milk. The beans were soaked in water for 16-18
hr at room temberature washed and %round for 3 min
with boiling water (1,9 dry beans: walter 85-% C wiv).

The resultrn% suspension vias filtered twice through two
layers of Cheese cloth and autoclaved for 15 min at

°C. Filter sterilized solution of glucose, lactose or
sucrose was added to soy milk to give a final oncent-
rations of05 1and 2 per cent. Acid production at 1
&r cent | eve of carbohydrate enrichment was found to

qreater than at 0.5 per cent level but more or less
srm ar t02 per cent level. Therefore data at L per cent
level of carboh){drate enrichment have heen ﬁresented
Final concentra |on 0f 0.25 per cent (wv) eac
P04 and KH2P04 was adaedl to soymilk before sterili-
zation to study the effect of phosphates on acid produc-
tion and pH changes.

Sterile soymilk Was used as the medium to prepare
inoculum. “One per cent of the 16-18 hr old activel
growing culture (Cell density 2.7 x 108ml to 6.2 x 108’md
0f the Organism under study was used as the inoculum.

0.5 percent inoculum of each culture was used when
acid production and changes 1n_pH. brought about, by
mixed cultures were studigd. The inoculated mediurn
was incupated at 37°C for 16 hr for S. thermophilys and
by-Land for 24 hr for Lactobacilli and mixed cuItures

Natronal Darrg
In this stud

Titratable acrdr wes_estimated hy trtratrnrlr 0go
sample with 0.1 N NaOH using phénolphthalein as the
indicator. Developed acidity (" per cent DA) values

reported represent the titratabile acidity of an inoculated
sample minus that of an identically treated uninoculated
sample (control).

Table 1 shows that addition of 1
lactose or sucrose to S0 mrIk srr?_rlrr
acid production and lowéred the pH as a result of fer-
mentation Ly different lactic_cultures. = However, dif-
ferent carbohydrates oifferedl in their ability to increase
acid production. S, thermophilus produced more than
twrce the amount of acid In soy milk enriched with
%ucose or actose as compared o control. This orga-

rsm g)roduced ess.amount 0f acid in soy milk enriched

ucrose than, in soy milk enriched With glucose or
actose but srgnrfrcant g greater than the control In
contrast, Sy-I “produced greater amount of acid In soy-
milk enrrched vvrth lactgse than in soy milk enrichéd
with sucrose or glucose. L. acidophilus showed maximum
acid production in glucose enriched soy milk, Acid
production in soy milk enriched with lactose or sucrose
Was significantly greater than in the control but less than
in glucose enrichéd soymilk. Yamanaka and Furukawad

r cent lucose
antg en anced
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Table |. effect of different carbohydrates on acidity and pH in soy milk fermented with various lactic cultures*

Carhohydrates S. lltermophilus Sy-l L. acidophilus L. plantarum Sy-1 Sy-1
L. acidophilus L. plantarum
pH "DA pH °da pH °DA PH “da pH pH pH  "DA
Cont-ol 530 oo 506 032 49 029 495 031 500 032 495 028
Glucose 440 051 445 057 410 087 400 0% 38 110 38 09
Lactose 445 047 ad5 062 420 050 375 096 395 o0 38 0%
Sucrose 453 035 43 054 415 073 420 063 380 116 400 0.78

t Mean of duplicate experiments,
DA«Dcvcloped acidity; Unfermented soy milk pH 6.35-6.45;
Each carbohydrate added to give |", (w/v) final concentration.

found that addition of glucose to soy milk enchanced
acid production by S. thermophilus and L. acidophilus.
whereas addition 0f sucrose enhanced acid production
by L. acdophilus only. In contrast to this, Angeles and

arthb reported_ that addition of sugrose, lactose or
glucose to soy milk had no effect on acid production b
. thermophilus. ~ However, results obtained in this

inves_tigation showed that sucrose, lactose or glucose
consid raby enhanced acid production by all the cul-
tures tested.

L.
milk enriched with glucose or lactose. The acid produc-
tion in sucrose enriched soy. milk was less than other
carbohydrate enriched soy milk but significantly greater
than in the control, o

The nixed culture of Sy-1 and L. acidophilus showed
greate_r acid production ini all the soy milk carboWdrate

ombinations than either of the organism wheri used
alone,  Glucose or sucrose enrichment of soy milk
exhibited 3-4 fold increase in acid production Ty this
mixed culture. Lactose cmichment showed less acid

by enriched soy mi

TA 0.08-0.12

proguction than in other enrichments but greater than
In the control. When mixed culture of Sy-1 and L.
plantarum Wwas used, the acid production in”glucose or
lactose eniiched soy milk was more or less the same as
observed for L._Plantarum alone.  However, In sucrose
k 1 and L. ?Iantarum compination
showed gredter acid production than either of the orga-
nism when used alone. _

S. thermophilus. L. acidophilus and mixed culture, of
Sy-l and L. acidophilus showed. greater acid_production

plantarum produced same amount of acid in soyin phosphate-carbohydrate enriched soy milk as com-

pared to only carbohydrate enriched soy milk. However,
It was not Observed for Sy-1 in Phosphate-sucrose-soy
milk. L. plantarum in phosphate-lactose/glucose-soy-
milk and Sy-I and L. plantarum mixed cultire in phos-
phate-lactose-scymilk_combination (Table 2)

The enrichmént of soymilk with different carbohy-
drates significantly lowered the pH when fermented
with various cultures as compared to the control. A
rather close anc consistent relationship between pH and
acid development was observed as expected. However,

Table 2. effect O different carbohydrates and phosphates on acidity and pH in soy milk fermented with different

LACTIC CULTURES*
Carbohydrates S. thermophilus 5> L. acidophilus L. plantarum S1 Sy-1

L. acidophilus L. plantarum

pH "da pH °da pH “"DA pH "DA pH DA pH /DA

Control 530 020 505 032 4% 029 4% 031 500 032 49 028
Glucose 450 062 458 059 415 090 415 o8 390 113 3% 103
Lactose 458 055 460 065 400 087 400 079 3% 09 400 090
Sucrose 472 047 45 048 425 081 420 o0es 390 120 3% 098

t Average of duplicate experiments.

DA =Developed acidity; Unfermented soy milk pH 6.35-6.45; °0TA 0.08-0.12; Urfermented soy milk +phosphates pH 6.45-6.55;

°,TA 0.27-0.29.

Each carbohydrate added to give 1.000(\v/v) and phosphates 0.5 °o(w/v) final concentration.
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shght var|at|?ns f?<und in ihe oglta _mag/ be because of
proportion of weakly dissociated acidse.
ang et al1 reported that L. acidophilug smglnlﬁcantly

lowered the pH of soy milk enriched with glucose or
lactose but not of sucroge enriched soy milk. “However,
usmg the same_strain of L. acidophiliis (NRRL-B-629),
we ohserved significant lowering of pH in soy mi
enriched with stcrose as well, o

The results show that enrichment of soymilk with
sucrose,. lactose or. glucose significantly enfances acid
production by lactic” cultures. Incorparation of phos-
phates in- carbohydrates enriched soy milk did not
Increase acid production by all the cultures in all the
combinations.. Further investigations to determine the
effect of additives such as yeast extract and peptone on
acid production are in progress.

B. K, Mital
Rajendra Prasad
Surjan Singh

Depi. of Food Science and Technology
G. B. Pant University of Agriculture
and Technology,

Paninagar, Nainital, U.P.
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INHIBITION OF THE MULTIPLICATION OF
CALLOSOBRUCHUS CHINENSIS BY VEGE-
TABLE OILS

Greengram mixed with 0.05 to 0.5% vegetable oils were
experimentally infested with C. chinensis. ~ Castor, mustard
and gm/gelly oils inhibited the multiplication of C. chinensis
at 0.3% level while coconut and gz_roundnut oils at 0.5%
level. Sunflower oil was not effective even at 0.5% level.
T_hle ?ertmdmanon of greengram was not affected by all the
oils fested.

Vegetable oil treatment of the grain to prevent the
breeding of stored product insects has been in practice
In Indid for a long timel There are reparts of using
castor il on pulses to prevent the breeding of pulse
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beetles.  However, there appears to be no systematic
study undertaken o find out the mode of action as well
as the effect of different vegetable oils on the breeding
of pulse beetles. Hence in the present investigation siX
vegi_etable oils were chosen to study their effect on
Caliosobruchus chinensis (Coleoptera; BrucRdae) breed-
ing on %reengram (Phaseolus aureus Roxb.) ,
ustard qll, cconut oil, gmgelly oll, groundnut oil
sunflower oll and castor il “each at concentrations of
0.05, 0.1, 0.3 and 0.5 per cent (v/wt) were used in this
experiment. Four replications were maintained for each
concentration of the oil. For each replicate 20 gm of
reengram was Used. The oil was mixed with greengram
kneading with hand and held in a four inchpetridish.

y this method of mmng it |s_P053|bIe that the oil might
not have been smeared uniformly over each grain
especially at lower concentrations. ~ One day old adult
C.chinensis numbering hundred were reléased on {0
each petridish. There was a control having four repli-
cados with released insects and another one sample with
rains incubated as such to record the pre-infestation.

ile computing the data the number of insects emerg-
ed if any, due to Pre-mfestatlon was deducted from the
experimental control and the percentage inhibition of
breeding was anived as per Abbotts2 formula..

Aftertwo weeks, the released insects were sieved out
and_the sample was_ incubated at room temPe_rature
(252 2°(3. bservations_for the emergence of insects
were made from third fo fifth week after”the incubation.
The results are given in Table L The eggs laid on the
oil treated and Control seeds were obserVed at various
stages unger a binocular stereo microscope to note the
activity of the embryo. To determine the viability fifty
seeds Were transfered on to a moist filter paper in a
petridish and the germination percenta(lge was counted
after four days of incubation at room temperature.
It can be séen from the table that mustard, castor and
gingelly oils at 0.3 per cent level; groundnut and coconut
Oils"at™ 0.5 per cent leve| when treated on green ram
could prevent the multiplication of C. chinensis. How-
ever, sunflower oll was not effective even at 0.5 per cent
level. It has been reported from Nigeria3that groundnut
oll at 0.5 to L0 per cent level tredted on cowpea seed
Prevented the multiplication of C. macllalas and pro-
tected the seeds for & period of over six months. Further
It has been stated that the covg:)ea treated with groundnut
oil germinated normally and the taste was Unaffected
when they were cooked after st_orage. _

In the “present experiment direct observation of the
eqos laid on oil treate seeds revealed that this treatment
affected the embryonic development. This ohservation
was further confirmed by the absence of larval entrance
hole on seeds treated with adeguate oil. The movement
of embryo in the egg shell after two to three days of
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Table 1 emergence ok C. Chinensis adults in greengram treated with vegetable 0il$

, Concn. of oil Untreated green gram
Vegetable oil

0058 a1fb 0.3% 059 Insects .(Control] No

released insects released
A B A B A B A A A
Muttard oil 105 681 29 91.2 1 97 1 997 337 8
Coconut oil 12 346 W 421 17 916 9 %5 234 R
Gingelly oil 42 489 »H 84 2 97 6 978 279 1
Groundnut oil 13 H4 12 262 2 893 5 975 206 0
Sunflower oil 28 304 216 368 164 520 117 658 348 6
Castor oil 153 454 5 8Ll 3 989 2992 280 0

Figures in column A indicate the number of adult C. chinensis emerged.
Figures in column B indicate percentage inhibition of adult emergence corrected over control, calculated as per Abbott's formula.

oviposi ign in untreated seeds can be ohserved under a
stereo m|croscope by sli ﬂ?ﬂy disturbing. the eqq shell
with a plunt needlé.  The "embryo inside has™ made
contractile movements due o the mechanlcal shock and
soon returned to its normal form. This type of movement
was not observed In ett;gs laid on oil treated seed at 0.3
to 0.5 per cent level, [Ts possible that the il is ovicical
|n the earI){ stages of growth. The eggs which are affected
by ol tred ment remained transluscent without hatching,
mergence. of few insects at 0.5 per cent level of ol
treatrment in mustard castor, gingelly, groundnut and
coconut oils could be probabl év Ue to inadequate or
|mPro er coatmg of 0|I overt seed
t s confirmed from another experiment that, the oil
treatment to greengram does not affect Its Igermlnatlon
The average “percéntage of germination recorded for
greengram treated at 05 per cent level of ve%etable olls
are mustard oil, 93; coconut oil. 90: gingefly
ground tut oil, 91: sunflower oil, 90, castor 0| % and
control, 9. ‘Thus in rural aress the method of ol
treatment could be gainfully used for pulses meant for

urpose because of ifs, easy availability,
swqpeapF ication and lack ot Insecticige resiclue,

he authors_ are thankful to Mr, Majumer,
Project Co- ordmator Infestation Control and Pesticices
DISCI ling;. and AmIa Director, CF.TR..,
for p rowdmgrnecessary acilities to car out this in-
vestigation. "“Titey are also thankiul t . Muthy,
Sdentlst |.CP. d|5dp||ne for critically gomg “through
the manuscript.
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BOOK REVIEWS

Convenience Foods-Recent Technologg: by Philip M,
Robhins.  Food Technology Review No. 37. Ncyes
?3}8 %c;_rgeoratmn, Park Ridge. New Jersey. USA

. Price:

The author Mr, Philip M. Robbins has compiled from
the U.S. Patent Office Literature recent innovations, in
the technology of convenignce foods. With mcreasmgf
sophistication” and urbanization, the consumption 0
convenience foods that save the lime and labour has
become away of life. Their need is being felt even in the
developlrgg countries. In this context the classification
of all recnt patented information on this subject is of
?reat convenience to the food technologist, food manu-
parcgglrﬁsand even to the general public Consuming these

Snack, foods, breakfast foods, sweetened cereal and
nutritionally fortified cereal and protein foods are first
discussed. “Use of texture improvers, mechanical
improvements In extrusion, coating and special shape
reduction, . precooked c:real prodlcts for immediate
reconstitution and reacly-to-eat products are also des-
cribed.  The section on high protein ang vitamin coated
products should be of interest to nutritionists, medical
practititioners and also to convalescent patients

The next two sections relate to produgtion of snack
foods hased on potatoes or a mixture of potatoes and
cereal flours. Potato chips and French filed potatoes,
being the most widely used potatg produgts, have receiv-
ed greater attention. The art of pitpaiing chips from
potatoes with reguired colour, shape, ap[oearance, Crisp-
ness and with minimum absoiption of oil and use of low
grrade Ugotatoes for saving on cost have been described.

he use of amylose for Teducing oil absorption during
frying or partial solvent extraction after deep. frying
of the fried potato and use of EDTA for reducing thé
darkening In colour of the oil being heated are of inferest
to those d_eveIong countries where there is shortaqe
of edible ail. The Section on convenience rice products
as_also snacks hased on rice flour provide valuable
information to scientists and food manufacturers in the
rice eating countries.

T_hf Chagter entitled . “Synthetic Food Procers_s"
mainly relates to preparation Of imitation meat or fish
from Vegetable protein materials. Although use of such
fexture vegeta le protein products has become common
||n WWestern ?u_ntnes Ithe|r Use hads ncit stgrted ||n the deg/eed
|oping..countries as legumes and ollseed meals are

mpth%l_r normal or |ghtf modlified forms in tHese
countries. It is hoped that the information contained in
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this section ma[y) be availed of to reduce the cost ot the
textured vegetable proteins. In the context of increasing
gnce of meat n%roducts, the use of waste protein sources
uch as fish meat wastes or vegetable proteins is useful
for extending available meat and fish supplies.

Surface coating, of prepared foods or feod consti-
tuents for improving texture, flavour, shelf life or ar?-
Pearance should be Of Interest to those who would like
0 promote the marketing of the speciality products.
Also food bars represent & convenient method of giving
the desired food In a compact and congentrated Torm.
Convenience foods of this category would be useful for
school feeding programmes arid in distress rations for
the armed forces,

Speciality food items like Tofu, Tortillas and peanut
products would be of interest to onnoisseurs of these
products in their respective countries,

As to how much of the documented information
Bresented N an easily readable form contained in this
00k would be readily utilized depends upon the cost
and consumer acceptability. of the products and the
spphisticated consumer habits in the developed count-
rigs. But the information would be useful in Rroducﬂon
of required food at less cost and presenting the same to
the consumer in different ap etlsmg and attractive forms,
This should be availed of oy those Interested in market
expansion promotion,

H S R Desikachar
CFTR I, Mysore

Refrigeration Techniques in Developing Countries:  In-
stitut International Du_Froid International Institute
of Refngeraﬂon 177 Boulevard Malesherbes-75017,
Paris, 1976, 168 pp.

Information on Refrigeration and Air-conditioning
pertaining to foodstuffs “is scattered in the literature.
Also stress is made on the necessity of this field in the
deveIoPlng countries taklng Into consideration the con-
cerpt of aplan for refrigerating equipment, programme,
draft project and final “plan.

The Book contains altogether seven Chapters giving
the necessary information™on the role of  refrigeration
with foodstutfs. First Chapter provides information. on
the. methods, used to produce cold, compression refrige-
rating machines, refrigerant fluids, and liquefiable fldid
refriderating machines which require heat energy. Also
Infolmation” is given on production of cold using solar
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and eartn radiation. The next Chapter deals with desrg
considerations for heat transfer elements and Insulatéd
walls, giving details of various insulations used in the
construction of the cold chambers,

The Third Cha ter oontams the technologrcal aspects
of ref rr%eratrn% ach |ne with a special reférence to, the
ut| isation of Cold in different waYs their implications
and manoeuvres. Similarly, the following two Chapters
are deveted for refrrgeratron of foodstuffs. Here it is
made clear, the redSons for using refrigeration, its
Rplrcatrons for preservation of peri ables iz., coolin
chil mg, freezm storagie and fransportation_of food-

stuffs. ~ Information 1S also provided on manufacture of
ice atnd special features of frozen stores in warm
countries.

The a r-conditioning for industries, human comfort,
animal and plant prodction sPaces 1s:a must for a deve-
loping nation, oteworthY eature of the Chapter s
resentation of climatic distribution in warm countries
hroughout the world, The specific problems of deve-
loping countries in air-conditioning are given in brief
with the aavices on construction of buildinigs in tropical
countries and selection pf equipment.

The last Chapter—"Plans for refrrgeratrng equipment
in developrn% ountrres contarns notes on study of a

plan, conception, of a pain, realisation of a plan for
refrrgeratrng equrpment with a model inventory of the
principal equipment

The (iet up of the Book is good provrdrn[g at the end
the Bibliography and other bdoks and booklets referred.
The book; being latest in the field, is highly useful for
students, research workers and industrialists’ concerned,
| strong'y.recommendl this book for all Libraries as a
good addition.

M. M. K rishnaiah
CFTRI, Mysore

Guide to Retrrgerated Stor age: Instrtut Internatronal du
Froid International Institute_ of err%eratron ,
boulevard Malesherbes, 75017 Paris: 1976. pp. 1%0.

This book is an up-to-date and enlarged version of the |

publicat.on—"Practical Gurde to Refrrgerated Storage”
Wwhich appeared |n 195, biling uaI document
gFrench and En |sh has een re ared by an inter-
tatronal team ualified experts on refrigerated
storage

There are Six Chapters wherein the literature has been
eread In systematiC lay out and |llustrated p
the construction atterns of cold stores with metal
frame works. Initially, under the design and construc-
4

hotos of
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tion of cold stores, it has been very clearly made out
a bout the é;eneral conception of a cold store, planning
of the cold store constructronal methods, an refrrqe—
ration equipment. It is, very helpful in checking a cold
store when the. appendlix :check list s foIIowe which
contains the objective items under—( ) asic cold store
requirements; ~(b) technical design In ormatron (©)
facilities additional to the cold store a&g overall building
project considerations; and (g) insurance consicerations.

This lterature is followed by handling of merchandise
with special features of handling operations in cod
stores. The design aspects on lay-out, traffic areas and
loading banks are provided which would definitely be
much ‘Useful while designing a cold store, along with
their economic aspects. ~ In the third Chapter, essential
conditions _for good  refrigerated storage have been
stressed. . The importance”of temperatlre, humidity,
and a|r crrculatron |s made Clear wrth the factors affect-
ing them. ge rformance of the cold store the
mrnrmum standards f lighting, stacking etc., are pro-
vieg, followed by the Storage disordérs and mano-
curring methods.

Apart from the hasic essential services, the store ma)(
also”offer other. services to its customers, viz., produc
packaging distribution, etc. Links between the clstomer
and the store can therefore be created and these have
both legal and commercial aspects which have been
successfully examined, The Chapter essentrally CONsIsts
of legal a alt(srs of the refrigeration contract; storagg,
insurance of the goods and securrng goods by warrant.

. The last two djvisions, viz., “safefy precautions” and

"nersonnel working I coldl stores™ examines with the
%uestrons concerning safety precautions, fo be adhered

while establrshrng the cold stores, ~ Critical examina-
tion was made on thé hazards created by fire, its remedies,
safe recautions against the risk of being locked in a
low e perature room, and. against water. The book
conclud es with the protective clothing for personnel
working . in_cold store, their. minimun stancards and
welfare"facilities to be provided for the personnel.

The 8etu p of the book I5.good. This Is essentrall
require bsy the peop eworkr and connected to col
stora%es tudents, researc ers sclentists and techno-
00ists engaged in ‘the field. strongly recommend this
book as 4 good necessary addition for all the libraries.

g

Food Processin ggrene by Donald J. Cook and
Raymond Binsted”Food Trade Press, London, 1975
pp. 7L; Price: £ 400.
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To the food processor plant sanitation and hygiene
are of as vital Interest as processing technologiés” and
marketing strategies, particularly in view of the Stringent
food legislations” operating in ‘many countries, \What
does the food processor rieed to kriow about hygiene?
This neat and slim book seeks tq answer the question in
simple terms without delving into a lot of complex
scientific matters.

The book is divided info three sectjons. Section |
explains the meaning of disease, how disease enters the
bady, how the environment affects the disease causing
organisms and the role of food materials as megia for
transfer of gliseases. The second section explains the
mechanism b¥ which disease spreads. It discusses the
slgmﬂ_cance 0t the enteric and _resglratory routes, wound
Infections, . toxin |n%est|_on milk-porne and animal-bite
Infections in terms intelligible to the foo plant operator.
Section 111 devoted 'to an exposition of the way
disease can be controlled and traces man’s defences
against dlisease (natural and acquired immunity), aids
a%amst Infectious disease (chemotheragx, disintection
and antisepsis) and focusses attention on how efficient
cleaning is a critical operation in any food plant sanita-
tion rogramme. This section also contains a list of
disinfectant and antiseptic substances, their properties
and uses. A brief note on the evaluation of strength of
%smfecttants could have been appropriately included in

IS section.

In addition the book carries half a dozen apPendmes
which summarize information on microbial pathogens
basic sources of microbial contamination of foods
food-borne infection and intoxication. A brief note on
fooi:j-pot|s)(()tn|ng IS included which is repetitive of the
earlier text.

The publication will be of value to the food plant
operators, supervisors and chemists who desire to know
why and_how certain operations create hazards while
othiers minimize them so that they can have more effec-
tive control over food Iplant sanifation and hﬁ/ lene. . In
a condensed form It presents the wealth of information

that is already known to the food microbiologist.

The book is neatly 'printed and caryies an index. The
erters devil does ¢rop up here and there. The price,
OWever, Is too stiff for'a book of this size.

| EBELE

Miltore Project, Bangalore Béir@, ore

Gas Chromatography in Food AnaI%sis; by G. J. Dickes
and P. V. Nicholas; Butterworths, 1976, p. 393; £ 16.

This is an excellent review of literature on the a(?pli-
cation and techniques of gas chromatography (GC) in

and
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food analysis, The book is divided into 5 parts—part 1
dealing with the practical aspects of gas chromatogrthy
dealing with details of columns, Uetectors, sampling
and Sample derivatisation, identification and inter-
pretation of results; part 2tq|v_es a general ugdate_of
recommended methods and stationary é)hases for me1gor
foods such as dairy products, fats and oils, meat, fish
and e gs, essential “qils, fruits and vegetables, alcoholic
and nop-alcoholic beverages, . sugar “products, cereals
and various intentional and unintentional food adaitives
such as preservatives, antioxidants, emulsifiers and
stablisers, flavourings, pesticides and solvents; part 3
%IVGS details of analysis of variqus food products; part

Puts particular emphasis on food additives, a parti-
cularly important fieldl in view of low concentrations and
extraction procedures involved and part 5 deals with
food contaminant analysis.

The book assumes a working knowledge of GC by the
reader and even the first part ot chapters"1-7 on practical
aspects. of gas chromatograph}/ does not deal with any
theoretical “agpects of separation.  Also a moderate
discussion of" identification based on the retention
characteristics would have been useful in such an excel-
lent publication.

There is also confusion likely to be created in the
selection of a particular method as a number of methods
are cited in the text, e, for the analysis of methyl
esters of fatty acids on page 138, a number of columns
and operatirig conditions “are given without a critical
view for the Tecommended use of a particular method
Qr a particupar purpose. based on the advantages and
disadvantages for a specific application. The usefulness
of the hook would have heen enhanced if sufficient
details of extraction methods, of additives and contami-
nants from food material were given in the text instead of
expecting the reader to refer back to the original papers.

Indubitably, this book will remain a standard refer-
ence for many food analysis and will be a gcod addition
to the library for the use of laboratories doing research
and analytical work in foods.

Hindustan Iféver Ltd, Bc#oaf

Food microbiology—_Public Health and SEoiIagle Aspects;
_bry] Mario P .ﬂ_lguerredo and Don F. Splittstoesser
e Avi Publishifig Co. 1976. pp. 492

The book rT%;Nes a Cetailed account of the various
microorganisms that are important from the point of
view of public health hazard and food spoilage. - The
arrangement of the book differs from that of usual foo”

. Menor
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m|crob|ol%gy_ texts in that the chapters are organised
around ndlividual species or groups of mlcroorqamsms
rather than according to the type of food or method of
preservation.

. There are 16 chapters written by scientists of emingnce
in the field, each with its own bibliography and a final
sub{ect Index. Chapters_are well orlganjse .. Chapter 1
deals with the use of statistics in microbiological analysis
of foods and stresses the fact that statistical a|oproach
should not be ignored. Chfﬁ)ter 215 0N Staph}/_ ococeus
aureus and gives the nomenclature, classificafign, and
laboratory methods in enumerating and identifying this
organism”in foods. . The various media employed by
different authors with their incubation temperatures,
reactions and colgny characteristics given in‘a tabular
form is highly useful. - Cases of food poisoning reported
in US from 1961-74 is also tabulated. Prevetive mea-
sures that should he adopted in order to avoid staphy-
lococcal food poisoning’ in food processing and food
service establishments IS stressed.

Chapter 3on Salmonella and Sh|gella [ves the various
detection and isolation techm%ue employed and cles
cribes the latest rapid method Of detectio tgythe fluo-
rescent antibody technique in the case of Salmonella,
The common sdurces of contamination and methods of
prevention are also given.

Chapters 4, 5 & 6 on Clostridium botulinum, Clos-
tridium perfringens and Vibrig parahaemolyticus . gives
their islation “and identification methods “on similar
times. The next chapter on toxigenic fungi briefly gives
the important toxigenic moulds” encountered in” foods
with their mycotoxins and the toxic effects produceg
Factors. affecting their incidence, growth and toxin
roduction and methods of detection, estimation and

lologjcal _assa% are also given. _Fmal(ljy the various
detoxification methods are“also briefly aealt with,

The next chapters. on viruses, coliforms, enterococci
and other microbjal indicators are quite brief. Chapter
10 on gram positive non spore forming rods deals with
the group caryneforms.  Chapter 1L on gram negative
n?nss ore—formin r%ds eals  with s_?udomonas, ‘
Hlavobacterium and” Achromonacter in detail and des-
cribes the Enterobacteriaceae briefly. Chapter 12 is on
the various species of the two spore forming genera
Bacillus and Clostridium that are important i canned
and processed foods. The next chapter on micrococc
gives. the ge_n_eral characteristics of the %roug and Ifs
fole in spécific foods. In chapter 14, the lactic acid
bacteria are dealt with and the distinquishing characte-
ristics of the different genera and their. Undesirable
effects in various foods ar given in two tables. Chapter
15 on yeasts lists the important genera in food micro-
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hiology, their role in food spoilage, detection procedures
and r%%thods of control. POy P

. The last chapter deals with moulds that are involved
n s 0|Ia%e, their isolation and identification methods.
Keys to tlasses and genera with their brief description
given at the end is extremely useful,

However, it may be mentioned here that Bacillus
cereys deserved to Toe dealt separately as a full chapter
in view of the fre(went reports of ts involvements in
food Pmsonm . There are plenty of spelling mistakes
Eg. at page 23 ‘enterotixin for “enterotoxir’, ‘liqui
for “liquefy’, heat-stahile for feat-stable” to name only
%efftw'ed%er?e | hope the ediitors will take care of in the

ition.

The book is,very useful and is @ must for: institutions

andolglgoratorles Cealing with microbiological analysis

o
—
—

Rugmini Sankaran
D FRL, Mysore

Ill\/lethods in Food and Dairy Microbiolog

i Ia%or\a}\t/olr:v rrigan and Margaret E. Macance ubhs?/m:-
8{ ' 'ad%m% Press, 19769 ' P

ed by Ac

. This is the revised edition of “Lahoratory Methods
In_MICFObIO|qu". It is primarily helpful in food and
dairy microbig o&;g |aboratories as a bench top reference
book. Several additions and modiifications are apparent.
It is divided mainly into three parts; Part | cov,erln%
basic methods, Part I dealing, with applied technique
and part Il giving schemesfor the” identification of
gram neqatlve and” gram _positive bacteria and yeasts
and moulds. Under basic methodology, growth rate
determinations, selection and examination "of colonies
and growth factor bio-assay have been included. Also
welcome additjons are the Itcid explanation of D and Z
valluels,t_thew determination and application in process
calculations.

Techniques part covers a.goqd ranPe of topics such
as from sampling and investigation, difutions and viable
counts angd enureration of indicator bacéerla to micro-
bial examination of specific foods.  Unaer pathogenic
and toxigenic _orgian_ls 5, sufficient cletails on Salmonella
and Shigella isolation and identification methods are
Iven to make a_firm laboratory. identification. Bacillus
ereus and Vibrio parahaemolyticus have been allotted
profper coverage emphasising their increasing Importance
In food p0|son|n(1;. The identification chart for Bacillus
s%%c_%e_s commonty encountered in foods is a helpful
addition.

The, general schemes for identification though not
extensive are adequate.

[ap =]
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Warnrngs of chemrcal hazards Appendlx ) and quice
to manufacturers ang sup liers of common and, special

urpments % pendix 3) frequently omitted in’ such

Dooks 1S a rea convenrence S0 also are the general
notes stressing the importance of Quality control,
vigorous Onlire control, hygrenrc precau |ons enlighten-
ing training courses to the”production staff of & food
manufacturing unit.

Except for the very brief coverage on sta phylococcal
enterotoxrnsb current standards” and total exclusion
of Brycella pnoup of organisms, this book contains the
essentral methodology and as such is a must in a micro-
logical laboratory.

B HP e

Tropical Qil Seeds Abstracts Sorghum and Millets
Abstracts', Cotion and Tropical “Fibres Abstracts:
ublished' by Commonwealth Agricultural Bureal,
arnham, Royal, Slough, U.K,, m collaboration with
Internatronal Food [nformation Service, Readiing,

Royal Tropical Institute, Amsterdam and the
Hetherlands Tropical Products Instrtute, London,

Periodicals of this ty(pe publrshrnq abstracts of cleve-
lopments in specialiséd subjects will no, doubt be
value to researchers, particufarly where time Is the_pri-
mary consideration. ‘The abstracts on specific subjects
In the above e]ournals are reproduced from the re uIar
periodic colléction of abstracts from the whole

data hase. The subscnptron for each of these | Journas
issuedl every month, 15 20 £ a year. It would be helpful
t0 have, 0’ the maximum extent possible, |nformat|ve
abstracts of the original documents. . These three publ-
catjons can serve d useful purpose in research proani-
sations, and universities.

J_ V. Shankar
CFTR J, Mysore

Food Engineering Strstems Vo1 1 Operations; _ Edited bp
Arztpur W, Farrdl, Avi Publishing Co., 1976; pp, 61

The title of the book raises different expectations
perhaps from different people. Apart from saying that
Food nlgrneenng Sr)n tems 1S glesi ned for the stlident,
plant op ator and manager, the re ace 0 the book
loes not give an |nd|cat|on of what level of engineerin
the book will take you to.. If references to * Syste
ap proach” give an impression of a mathematical and
tional approach, then the contents of the book will be
disappointi ng Apart from some titles here and there |

of  reader, the Chapter w ich sarts abrupt qurt a lot.
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do not see any systems approach in treating the subject
material.

Some. chapters deal with, unit operations, eg. cooling
& refrrperatron evaporation and drying, Fomogeni-
zation efc, Qthers are based on material processed e.g.
potatoes, fruits & vegetable Processrnp Systems, Canoly

and Confectionery manufacturing systems, Egg proces-
srng etc, I the preface, the author refers to the need for
ac mbrnatron of unit operatrons and systems approach

Does he have |n m|n he complete processrnp Ine for
say eqgs, when he refers to ° spstems approach”? This
In"my View, 1S nothing more than just an ndustry-wise
description. From a study of different industries came
the concept of “Unit. Operations”, which would be
studred and perfected |nd|wduaIIy in |solat|on and ap
pre In any Incustry. Systems ap roach, I would have
hou%ht would shoi how the total system IS not opti-
mized, even if the individual components are.

The hook appears to be a descriptive treatment of
engrneenn topics. in part and a gescription of some
spécific industries in other parts. The questions at the
end of the chapters cIearIK/Irndrcate the engrneenng level
expected of the reader, Most of them reguired descri-
ptive answers and a few that require calCulations are
mostp; ased on very simple concepts like enerpy and
mass balances, Ifthrs 1S the ex ectatron of the “farget”

of physical data on food products, seems ace
Whilg |nd|wdual Ey the tab €s |n this ch ter are a of
use to the Food nlgrneer In the way. the y have come In
this book, they warrant the description “*hotch-potch”.
The same corifusion Iin approach extends to diagrams
throughout the bogk. \While the text I5 3 qualitative
description, some dragrams are srmrpe line diagrams that
explain the concept. ~ Others are hiaraly relevant to the
kind of reader who_could benefit, from the text (viz
Fig. 235; 2315 or 23.17 or 15,55 or 1262

This ook apparently is volume 1on operations. The
pggpapatpoes not indicate what the next volume will

Overall phe hook dleals with_some enprneenn toprcs
related to ood |ndustr|es ina srmple desCriptive Qualita
tive way and map therefore, be useful to those who have
a weak non- ma hematicalbackground and who only
want a casua acquaintance with the engineering as-
exts It will |sappornt those who are baseC in engineer-
|n but want to ttherr en eerrng to the néeds of
the food industry. The title of the ook some diagrams
and tables drspersed through the volume give a wrong
Impression about the “engineering level” of the book.

S. S. Kalbag

Hindustan Lever Research Centre, Bombay
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Symposium on “lon-Exchange”

The Central Salt & Marine Chemicals Research
Institute_has proposed to arrange the above sympasium
g%gngsegqbruary 1978 The following topics will be

1 Synthetic and natural organic ion-exchange
Synthetic and natural inorganic ion-exchangers

|on-exchange techn_olog%/ N separation, purifi-
cation and preparation”0f chemicals

2

3

4. lon-exchange technology in desalination and
purification” of water

)

lon-exchange technique in atmospheric and hy-
drospheric “pollution” control, inaustrial effluent
treatment, removal of po;sonmg elements, re-
covery of precious chemicals from  inoustrial
Waste, etc.

6. lon-exchange membrane technology

ASSOCIATION NEWS

Bangalore Chapter:

r. Oulhati, gave an interestiré%talk on marketing
of Chew ng Gum’on 19th April, 1977,

Talk given by Mr. K. S. Kannan, Standards Manager,
Britannic  Biscuits, Madras, on_ Quality Aspects in
Bakery Industry on 24th May 1977

Bakery Industry has made vast strides in the recent
ears. I the manufacture of biscuit and bread, the qual-
ity aspects of the input raw materials Is |m€ortant to
erisure high standards of the finished products, Vana-
spathi, sugar, milk Powder_ etc. among ingredients and
packln% materials like aliminium foil, Qrease proof
paper, tin are some of the important items.

he qjality of Maida depends largely on the type of
wheat and the mﬂlmg technique. _
It may be thought that flour quality can be determined
simply analysing Tt into its componenit parts and measur-
|n(t; the quantity of each. It Is however more compli-
cated than this-and some very ?pemal tests are _a?p led
E)(}S%Esieés the suitability of flour for different varieties of

The varioys factors which affect the Biscuit/Bread
making quality of flour can be considered under the

7. lon-exchange in analytical chemistry e... gharma—
ceuticals ang patholdgical applications.” ion selec-
tive electrocles etc.

8. Unconventional use of ion-exchanqe e.0. maferials
as catalysts. in gas storing, catalyst “carrier as
moleculdr sieve &tc.

The authors and participants are requested to com-
municate their interest in presentation of papers and
registration before the following dates:

(1) Abstract (300 words) — July 30, 1977
(2) Full paper Oct. 31, 1977
(3) Registration Jan. 15, 1978

All correspondance to be addressed to: Dr. D. R
Baxi/Dr. G, T. Gadre, Secretaries, Symposium on lon-
exchance, Central Salt & Marine' Chemicals Research
Institute, Bhavnagar 364 002 Gujarat (India).

following headings: colour, strength, moisture; extran-
eous contamination, ash, water asorption etc.

Strength is an imﬁortant property of the flour and
his is estimated as the capacity of the flour to produce
hold, large, volume loaves in ‘the case of bread. For
hiscuits, the flour should be capable of proper treatment
y the haker so that the characteristics required iy the
particular variety of biscuit IS available. As there is no
3r|mar¥ gradmg of wheat, the_quality of flour milled
Varies Trom batch to batch.  Such variations in flour

ality affects the ‘flow’ of piscuits and t/%ve rise t0 pro-

lems; like “Spready/shrinky” or Flat/Blowy biscits.
The dimensions of the biscuits are highly critical fromthe
point of packaging.

Acidity in flour is an important factor and depends
upon the jnitial condlition of the wheat, its storage
subsequently after milling.

Insect infestation Is a serioys problem in flour. This
can be controlled only by careful disinfestation measures
at the mill itself.

Fat has a vital role to play in the development of the
physical structure of biscuits and other ba_ken( products,
apart from Its Importance in the contribution to nourish-

191
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ment and taste. Properties such & tenderness
ance, volume and texture of a ked goods are
influenced by the type of fat used, Fat actsasas orten
Ing ar[;ent dle to 1ts ahility to [ubricate and tenderize
the structure of haked products. — Shortenings when
incorporated into dough render: the cooked products
easier to break, crush and masticate.

Hyi drogenated fat intended for bakery use must
possess the following characteristics. Be freg from granu-
arity to have a smooth texture and no oil sepafation.
Shotld have. bland taste and smell. Should contain low
free fatty acids, having satisfactory keeping qualities.

Melting point and dilatation values should be suitable
for bake?y use, otherwise “Fat bloom” results in the
product

Packing materials; A wide variety .of packaging
matenal |s avarlable for the packing of biscuits like tin-
ate cellophane f o| paper etc. Tin ocgupies a unique
ace 8 | rovides rotection from moisture,
weather Ight, transit azar and rodent/insect attack
As modern biscurt packagrng |s done on high speed
sog histicated machines, the ua Ith/ of the acka n
terial 1S of great sl n|f|ca ce ot onI to achiev
maximum efhcrency and avoidance of waste but also
to we reqursrte rotection to the biscuits.  Quality
con ro in an rn foodl industry is nof just a matter
o chance. (guar should be implanted iri the product

é) ear

by appropriate standard procedures at every stag; of

productron

AFST-Lore: It is gratifying to note that the
Bangalore Chapter of the Association has taken a lead
in pu bhshrnrfr J.-LORE'—a hquse Bulletin meant
for the benefit of their members.. Written in a lucid style
it covers the multifarious activities of the Chapter.
Hope this will serve as a lead to other zones and chapters
to start their house bulletins to keep their members
informed about the activities and future programmes.

Annual General Body Megting

Proceedrngs of the Annual General Bod [y Meetinrq
Association, hed at New Woodlands Hote
Madras4 on 24t A ril

S MR Chandrasekhara President of the Associ-
at|on presrded over the meetrng and welcomed the
members. ave the sa |ent points regarding the
rowth ofte ssocratron and, stressed the rolé the

ssoctation should play in training the persons engaged
In food and aI |ed}| rg)roducs gD &

The mrnutes ofthe last Annual General Body Meeting
was presented by the, Hon. Exec. Secretary andthey werg

d for adoption by Shri Bhavani Shankar Rao
L Seconded by o K. L Radhakrismnan
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The Hon._ Exec. Secretary presented his re It for
the year 1976. This was f II wed by the Treasurer’s
reort, audited statement _of accounts and pudget
estimate for the year 1977, These reports were taken Up
for discussion.

Shrii K. L Radhaknshnan sggested that copres of
proceedings of the_Symp osra held"at the Headquarters
and at the various Zones and Chapters be sent to all the
Zonal Headquarters and Cha ters for the_ information
of the members. The President agreed to this idea. _To a
suggestron to Increase the contnbutron towards the Zone/
Ch apter It W rpornte out that duf to the prohibitive
cost 0 the Journal it will not be ossrble to
Increase the contnbutron to the Zones/Chapters. It was
also pointed out that, if the Zones & Chapters can
secure advertrsements to the Journal the possibility of
?’n |n%e per cent of the money to the Zones/Chapters

consigered, - Another suggestion was regarding
the creation of a building fund. D, Datta was also of the
Bprlncrlon that there should be a provision for Zonal
Uildings.

AII the above reports were approved, duly proposed

g }y Sn Bh avanr hankar Rao and seconded by Shri

Krishna Murthy.

The activities of the Zones/Chapters were presented
by the representatives of respective Zones/Chapters as

follows:
| Dr. S. R Padwal Desal
y) Southern Zone Shri A. Govindan
(Hi) Bangalore Chapter ~ Miss M. C. Madhura.

It was agreed to continue Shri A. Krishnamurthy, as
Auditor for the year 1977

Prof. V. Subrahmanian_Industrial Achievement Award:
The ward for the year 1976 was presented to Prof. A. N.
Bose Vice-Chancellor, Jadavpur University, Calcutta.

ward which consrste of a citation and a cash
amount of Rs. 1,000/- was }presented Sjnce Prof Bose
could not be present at the megting, the Hon. Exec
Secretary recewed the award and the Citation on behalf
of Prof.’A. N. Bose.

Garders Award: . The (Gardners Awarg,_for the best
research paper published jn the Journal of Food Science
and Technolo dunng the vear 1975, was shared bet-
ween Shri A, K. Banik, Jadavpur Unwerslty Calcutta
Dr. V., Sreenivasamurthy and Snt, T, Shanthal of CFTRI
Mysore Smt. T, Shantha received the Award. The

Exec. Secre(tary received the award on behalf of
Sn ‘A K Bani

Suman Food Consultants Travel Award: ~ This Award
for the year 1976 was resented to Shri Ashok Kumar
Jain, M.Sc., Student, G. B. Pant University of Agri-

Western Zone
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culture & Technology, Pantnagar, who received the
Award In-person.

The announcement of the elected office-bearers of
E]reesﬁgsnotuatwn for the year 1977 was made by the

President Shri C. P. Natarajan

President-Elect Dr. B. P.Baliga

Vice-Presidents Dr. D. P.Sn gHeadquarters
Shri 1. J. Puri (Southern Zone)
Shri Y. K. Kapoor (Northern

Zone)
Dr. B. Panda (Central Zong)
Shri S.N. Mitra (Eastern Zone)
Hon. Exec. Secretary Shri A. M. Nan!]undaswamy
Hon. Joint Secretary  Shri J. V. Prabhakar
Dr. Richard Joseph
Maj. G. S.Bali (Headquarters)
Dr. R N. Datta (Southern
o Zong)
Shri Laijeet Singh (Northern
Zong)
Dr. Nagendra Sharma
(Central Zone)

Dr. D. K. Chattoraj (Eastern
Zone)

There was no proposal for Vice-President and Coun-
cillor for the Western Zone. The names of Dr. D. V.,
Tamhane as Vice-President and Dr. S._R. Padwal Desal
as Councillor, were su Igested by the Zonal representa-
tives present.  These wére approved.

Induction ofNew Office Bearers; _ Shri C. P. Natarajan
Presicent-Elect for the year 1976) and Shri A. "M,
anjundaswamy, éHon. oint Secretary for the year
1 7% were then'inducted as President arid the Secretary
respectively for the year 1977. The Presicent, while
thanking the members for electing him spelt out the
programme for the year 1977 and requested utmost
C00 era(Smn from_all tge membqgs. Shii A M
Nanjunciaswamy, thanked the members for giving him
an apportunity to serve the organization and requiested
for active support from the mémbers. The Hon. Exec.
Secretary proposed. a vote of thanks, to all the members
present “and sgoeually to the Executive
members of the Madras Zone for the efforts they had
taken to organize the Annual General Body Meetlng
and the Symiposium at Madras. Miss M. C.” Madhur
thanked the "outgoing office bearers for the excellent
work done during the"year.

The meeting encled with thanks to the Chair.

Hon. Treasurer
Councilors

Committee f
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Southern Zone

“Export of éjrocessed_Foods Problems and Prospects”,
talk delivered by Shri R N. Ramani, Partner Shri
Ganesh Ram_ & Co,, 48 Thambu Chetty St, Madras-
600001, on 2na July 1977.

The speaker at the outset definied the processed and
processépde ePéods. P

Now we are exporting food products to U.SA,
Canada, UK., Middle East Far East, Australia as they
are our main markets for the processed foods.

The fruit products exported include fruit juices and
vegetable l|(U|ces, frozen vepetables, dehydrated ,ve%?-
tables, pickles, vegetables preserved or prepared in air
tight containers, jams, marmalades and fruits _Pastes,
meat of povine ariimals, sheep and goat gresh chilled or
frozen), biscuits, fresh banana, freshapples, fresh ?rapes,
fresh Potatoes fresh lemon, oranges, tangerine, cleman-
tes, other fresh fruits and crtrus” fruits, ‘musk” melons,
water melons, onions, garlic, fresh beans, caulitlower,
fresh cucumber, other fresh vegetables, tomatoes,
hongy, tomato puree, prepared chick peas, broad beans,
In aif tight containers; buter, eggs, lentils, chickpeas,
and various whole spices and powdered spices individu-
ally and mixes like curry powder, etc._ Dehyaxated
ve&letables and products prepared from, Tapioca Sa%o
alSo fin a good market.. Instant reacy mixes and Papatis
too find a good market in these places.

The idea of exporting processed foods in cans, or
hottles is to help the consumer to prepare a food of
their choice. The consumers expect us,to gre are a food
which Is easy for them to reconstitute Qr. prepare,
Similarly they relish a can containing fresh fruit immersed
i sugar’ soluition.

. Apart from these they evince more interest in the
import of Instant Products. These, are, dehydrated peas,
dehydrated vegetables, jamoon mix, 1ddli, dosal, vadal
borida, pakoda mixes. - These products can be prepared
instantaneously. Within about half an hour you™ may
prepare. a sumptuous lunch or dinner with these
mitant foods. They require only water for their prepa-
ration.

Papads _are another item of interest to the foreign
buyers.. They use these papads either bg/f mg them’in
fat” or just roasting them.” They choose these papads
or a cocktail pa anng with their hot drinks. Wafers
of sago, tapioca, banana chips, potato chips go a long
way With their cocktail party.

The speaker pointed out that the products after
packaging should be clearly labelled as regards the name
of the product, net contents, country of origin, name and
address of the manufacturer etc.
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The products should. conform to aII the standards
laid down by the importing count:y esema |nc ude
fungus, coI ur, art|f|caI sweetne the qua |§ of ail,
poisonous metals.  Care should be taken o check
specifically. for dead insects, insect residues, rodent hair,
human hair filth etc.

The Processed Foods Export Promotion Council is
doing a herculian task of eIectrnq processed food ex-
portérs and sending them periodically to various Places
each rvqear It 1S needless to mention; that | am gad to
Infor ou that | was one ofthe parhc (s)ants to saes
cum- stu y tour to USA. and durin
| feel it would be apﬁropnate 10 furnrsh the vie of the
study team in a nutsnell'to the distinguished audience.

Different sales-cum-study team visited U.S.A., Canada
East European Countries, Middle East, Australia etc.

In United States there are not much exchange control
restriction and the |mport of most of the Iridian pro-
cessed food into US.A. Is fregl v allowed. However
the clearance ofaI the rocessed oods S permrtte only
after the approval of the goods by the Food and DruR
Administration (FDA) of"US. Department of Healt
Education and eIfare at any port of entry in USA.
There are also labelling reﬂulatrons

U.S.A. Accounts for less than 20 per cent of the total
exports of Indian Processed Foods but it is be noted
that a vast potential exists for our processed foods in
this country. Many of the processed foods are sold in
many chain stores and stores run by American Govern-
men art from the stores manne by Indians, Export
of res rurts and vegetables to U.S.A. could be per-
mittedonly if the botanical names of the fruit or vege-
table are Submitted to them and the products are free
from oerm or weevils, 1t cobalt treatment are given to
these Tresh fruits and vegetables prior to expdrtation,
then they will be easily permitted entry to U.S.A. Mango  E
stone hds a good market But they area fraid that the

ontain 1grerms f we are able to convince them
t a t fe(v are free from these germs then a good market
exists for this products.

For exports into Canada, import licenses are nt
re urred except for a few items, |m ortatrons of certain
? from Rhodesia are prohrbrtd orters from
ndia are required to fill in" M.B. form for entry under
British Preferentral Tanfffor oods sold by the éxporter
prior to shipment. Commercial invoices, combrne with
certificate of value and origin are required in the pres-
cribed forms.

Malnly our foods find a good market in Toronto
Ottawa, Montreal, Vancouver A lot of chain store and
smaII stores manned gour people are available for their
distribution. AImost |l the products sent to US.A. are
also exported to Canada.

Y ignored

JOURNAL OF FOOD SCIENCE AND TECHNOLOGY, VOL. 14, JULY-AUGUST 1977

East Eur\o‘oean Countnes V\/hrle fruit oroducts
especially, Mango juice. |nea|%pe Jurce or Ices are
currently being exported to U Poland has emerg-
ed as a major uyer of our fruit products. The foIIowrn%
are the main markets for our procucts in East Europea
Countries, Czechoslovakia, ‘Poland, East Germany,
Hungary, Rumania, Yugoslavia, Bulgana There has
been"a Qualitative change In regard to the products or
the import. A number of countries have started bestow-
ing their attention for meetrng the needs of consumer
goods. . Admittedly, this trend towards the consumer
Joods is not manifast to the same extent .n_all these
markets. It varies from market to market. This again
perhaps, would serve to_ focus our attention in"the
markets which offer maximum_potential, Under this
category we ma I|st Poland, G DR Czechoslavakia,
Yugoslavia, and Hungary. Igana 5 a ma or
producer of fruit and”ve etabIes thee 1S veres limited
scope for qur products, while in the case of umanra
the have the problem of exchange. It is mainly due to
th e ru noee payment agreement and the hilateral trace
agreements. 1t has béen possible for India to develop
trade with the East European countries to a significant
extent.  Nevertheless this cannot e taken for™granted
as has been the case hitherto untill now, for dbvious
reasons, western Europe did not bother much about
developing trade with the Eastern Europe. In a sense,
this rovrded really access to our products.. Of late,
west European countnes have started takrn interest in
Eastern Europe.  Ingyitab v this wou row up a
challenge to countnes like, [ndia, in that, our products
have to compete with sophisticated Rroducts ofthe West,
Addrtrona rv Wwestern Euro e has the advantage In that
they need riot carry much |nventory and can also move
the goods at short’natice and at lower cost—Moreover
the sychologrcal feeling that the goods of the western
rpe origin are - quialitatively “superior cannot be

In all these markets pineg) articularly pineapple
slice, p uR and to a Ie)sser pﬁt P uice ﬁa\yepexceﬁ nt
scoe Though mango has anexotrc appeal it needs to
é) opularised and calls foracireat deal of promotional
efforts If it has to ctnveafoot hold in these markets. Next
in importance is the banana pulp for which, given the
necessary efforts it shouId be ossible to evelop a
market “especial Sy in East emany, Hungary . and
Czechosl ovakra Ince th|s can be used as a baby food.,
Tomato paste |3 et another: item for which there is good
potentral or gevelopment in the Polish market.

In Czechoslavakia markets the following items have
a good potential. French beans, tomato kEtchup, pine-
apple products, orange marmalade.  They are not
accustomed to mango products like mango slices, mango
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Juice, mango pulp, okra, guava, tomato ketchup, orange
marmalack etc. ' The regson being they are scared of
lead content in mango juice. They are not interested in
okra and guava, In'the case of tomato ketchup the

require thém without colour. Czechoslavakia s |mPo -
Ing about 500 tons per annum orange concentrate from
Greece and Austria.

They showed, much interest in our papads but they
refer plain pafiads to spiced ones. In Czechoslavakia
here is scope for the Introduction of biscuits, curry
owder, fresh fruits and vegetables. . Our products can

popularised provided thy participate in trage fairs
for which Government should aid through the Council.
These products can be popularised to the consumers by
way of demonstration in Notels and trade fairs.

nart from these products_they are also interested in
the Import of frozen tuna fish, ‘provided the mercury
content 1S not more than 0.5 ppm.

Poland's interest is in canned foods namely fruit
pulps like mango, papaya, hanana, guava, and the slices
of these. fruifs.” G.D'R” interestedl i banana pulp with
added vitamin, tomato paste, dehydrated onion, canned
peaches and items of interest are. concentrate of lime
orange and ?rape. They are conscious about the [imt
of héavy mefals. In Hungary, Rumania and Yugoslavia
there was much interest’ on the products cited above
together with instant coffee and tea, chutney, pickles,
curry powder, wafer of sago, banana, black pepper,
grounanuts etc.

Most of the products that are listed_in the processed
foods are of interest to Australia, New Zealand and Hiji.
It is ap ty that we have not fully explored the possibili
of processed foods since t was observed that some of the
largest importers of walnuts, .cashewnut, had a bitter
experience. with quality, fumigation etc. It is also
d|shearten|nq to note thiat the local population have not
been properly educated regarding the usage of our
products. Jtis time now that our colincil takes Tmmediate
steps to educate the foreigner to use our products like
pickles, chutneys, curries, mango slices, pulp etc.

Another subtle problem regarding the shipment to
these places 15 nadequate shipping Space and non fre-
vency of direct sailings without ™ transhipment at
Ingapore.
ew South Wales, Queensland, Western Australia,
Southern Australia are the major markets for our
processed foods, Export of processed foods to Australia
IS quite encouraging and there are chances for a vast
Improvement, proviged the prices are competetive, deli-
Veries are quick and the specification are complieq with.
Indian Businessmen are mostly engaged In textiles or
retail sales. of consumer goods.” Shiping is the biggest
constraint in our effort, to enter Fiji ina big way. While
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Fijian businessmen were fully convinced that India can
meet their. needs, they were rather sceptical about
Indian ability to keep Up the delivery schedule. They
would not ‘mind waltlng for threg/fourffive months
for the Indian googs to arrive, provided they are sure
that goods are Gefinitely arriving. The Fijian market
can be exP_Iolted only if our Shlpﬁlﬂg roplems is solved
as competition front Australia, New Zealand, U.K. ang
Japan_can be met eﬁectlvel¥. There are certain small
scale jndustries engaged in the manufacture of pickles
and chutneys. Howaver, there are chances for export
of certajn Varieties of pickles, chuetneys, cur%powder
pingapple pulp, mango juice, pulp as well &' canned
veqetable, walnuts, peariuts and papadams.

b is learnt that starting business is economical in
Fiji since there is good scope for setting up canning
units and cold stora?es. Ginger, mango,”lime, carrots,
okra, tora fruit, swee _Potato, fapioca etC. are some ofthe
items that are readily available. ~Local finances arg
available without much difficulty. Labour is comparati-
Vely cheap.

Middle East:

Midcle East consists mainly of Kuwait, Saudi Arabia,
United Arab Emirates, Bahrain,

The main products exported are fruit juices, and vege-
table Products meat-fresh (chilled and frozen) hiscuits,
fresh fruits and vegetables, bananas, wheat brah, tomato
puree, honey efc. _ _ _

Bananas have a good market in Kuwait. But Indjan
Bananas on rlpenmq(_become_ yellowish. and develop
black spots on'the Skins, which is consicered best in
quality but causes consumer resistance there. Packaging
and handling methods should be improved for having
agi_olod_ export market. _

faving touched a few, points re ardmg the export of
varigus products to various countries abroad, we ma
conclude by sag/lng that Canada and U.S.A. are amongs
the most Inqustrialised. nations of the world and thére
are substantial possibilities of mcreasmﬁ our exports.

Another important squestlon to the AFST Is to
perstiade the government arran%e for analysis of the
products as per FDA requiremets by our chemists
working in private laboratories maintairied by exporters
or in the Gowt, Iab_oratorg. They ma%_be sent abroad for
a short term training Course.” Similarly the chemist
working In the FDA™|aboratory may b permitted  to
visit Us'and explain their techique to Us so that rejection
of food products can be controlled in our homeland
itself. Apart from this atleast the government laborato-
ries.should be equped with the Todern sophisticate
equipment to detect the causes for rejection in India and
avoid them once for all.
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The speaker while concluding his speech pleaded for
makrnr[; proper demonstration Of the usage of our pro-
ducts T0. foreigners and also asked the (overnment to
take initiative in arranging a number of direct sails from
various ports and also o Teduice the freight rates.

Hyderabad Chapter:

The following office bearers have been eIected by the
General Body on Monda% the 4th July 1977

President B, Thragarajan

Vice-President Dr. S. Raghavenidra Rao
Secretary Shn G, V. Krishnamurthy
Joint Secretary Shri M. Venkateswara Rao
Treasurer Shri N. Giridhar

Eastern Branch
Lecture deIrveredb G. B. Deblin othmsbrNCollle_og
Tech nochI “D EVEL MENT IN T
UTILISATI OF FISH IN THE UNITED KING-

DOM" on 20th August 1976,

The annual fish catch of U.K. is about 9 lakh tons,
one third of which 1s trash fish used for fish meal, the
remarned bern% whole fish used for human consumlotron

% r cen ofthrs fish comprises of the white fleshed
fish-cod and haddock.

It has become apparent in recent years that suppl
of cod and haddo IPwouId drmrnrshybecause of oQ/%ry
fishing and |oss of traditional fishing grounds. The fish
species landed for meal production Could be used for
Ruman consuption, but, in practice, because of low
consumer demand, the “fish 'is not carefully handled
at sea.

While the growrn shortaoe of cod and haddock has
influenced d@velopments, other factors have been o
consrderable importance.  The labour force is |? ){
mobile and so it |s drffrcult or costly tg burId up rac Icd

0p ISe or cra smans [p in an mdrvr ual. " Job func-
ns ave fo be re uced 0 the srmp est Ieve and Super-
vised by quar ied The consumer

paid sta,

rncreasrn?( eman 5 %orhrenrence foods with the result
tat market growth is un (prepared and semi- Ere ared
frozen foods” The scale of the Industry is thal
gn/gn mrS:ieveIopments relate to high capacity continuous

In this article developments in obéectrve measurement

otfresh frsh uaIrtPr n treezrn cold storage.and distri-
bution of frozen fishe ro uce and In Utilisation of

what would othenrvrse rash fish are considered.

Fresh fish mspectron Traditionally, fresh fish has
heen, assessed in terms of appearancé, smell and feel
Srnkrng of the er%/es discolouration of the qills, develop-
ments of ammortia odours, softening of flesh and surface

2 ture fluctuatigns cause some dénaturation of the protein
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slime are all indications of deteriorating fish and/or
previously mishandling of the catch.

Such subgectrve assessment had led to frequent dis-
agreement Detween fishermen and inspectors.

The speaker described about the meter developed b%
The Torry Research Station, Aberdeen, Scotl an |c
i based 0n the dlielectric oropertres of the flesh.
meter is hand held, portable and contains a numberrng
evrce ) that the average_quality of 10 successive sam-
Pes can. he determined.”. The méter cannot to used for
rozen frsh Wwherein, testing after thawing remains the
most popular methodl.

Freezr ng offishery product Freezing of foods should

e carried out as rapidly as possible to overcome dehy-
dratjon of the cell. The rate offreezrn% IS not so import-
ant In fishes havrng small ces Thi however IS not
the case with shrimps and forawns Liquid nitrogen
freezing is adopted in case of shell fishes.

To overcome the disintegration of the food mass it
IS necessary to pre-cool the product, = The sBeaker eX-
plained the functigning of the tunnel freezer erng used
In UK, byusrnﬁ liquid nitrogen. A fully utilised LN.
system is generally considered o be slightly more expen-
sive than™a fully utilised conventionial System. The
seaker explainéd I detail the costing’ considering
e operating cost, depreciation and weight loss in
PIOCESS,

Cold storage and distribution offrozen produce: The
speaker discussing.about the movement of water depends
said that If a positive %radrent exists between the surface
of the food and the internal surface of the food and the
|nternaI surface of the packaging, water may leave the
food to formc taIs |nsrde the packalge Reversal of the

gradient so that the packaging Is warmer than the food
results In the water recrystalling on the food surface and
not In the tissues from which It originated. Such tempe-
rature fluctation are very difficult t avgid in commercia
practice, with the resylt that much of the frozen food
sold jn the U.K. exhibits more thaw drip or cooking
[oss than would reasonably be expected. The tempera-

but do not affect the biological value. The drip loss anc
coo out may contain nutrients, flavours and may lower
teeatrn gua |ty There ore |t |s not sufhcrent t0 freeze
foods rapi C hut also to ensure that
the whole cold charn 15 weII establrshed and managed to
ensure consumer acceptance.

When frozen fish was first introduced to the UK.
market, in the late 1950, there was great consumer
rejection due to poor quality. However, the bulk of fish
isIn fact supplied to' the”consumer In a_pre-formed
frozen block, hattered and partially fried-generally
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knwon as fish fingures.  In the proguction of the fish
slurry polyphosphates may ke, introduced to helg bind
the Water to th ﬂeéh minimising the acverse effects of
subsequent mishandling.

The fingures, which are produced from skinless,
honeless, fish flesh require only 6-10 min grilling or
shallow frying to gaine acceptance by the corsumers.

It is important that the consumer acceptance of this
proﬂuct i only been established by using raw material
of the h ghest quality.

Utilisation of what has trad|t|or_1all¥
trashfisn:, Of the 6 lakh tons of fish fanded for human
consumption Jess than 3 tons are recovered, the rest
being primarily head, skeleton and tail with acherin
flesh” which is” used for fish_ meal manufacture,
efficient filleting operation_will recover about 90 per
cent of the edible tissye. The minced product can be
incorporated. In fish fingures or fish cakes made of
potato and fish.

With :he increased cost of the popular cod and had-
dock, manufacturers are considering seriqusly the
inclusion of flesh from less popular species of fish'in the
preformed blocks and fish cakes,  This will |ower the
cost of fish products and is beneficial especially for the
oorer sectjon, of the community. Thus a fuller utilisa-
lon of trash fish is feasible.

This adversley affects the fish meal manufacturers.
Reduction in theé flesh content of skeletons from the fish
half their raw material) directly_influences acversely
he protein content of the meal. “Further utilization of
trash fish will reduce the volume available for meal
production.

The alternative is to adopt on f|sh_en3|la?e operation
originally developed for vilfage scale in the fropics. The
fish waste/trash fish is mincéd and allowed to autolyse
the presence of the qut Is essential), and concentrated
ormic or sulphuric &cid is added to control microbial
spoilage. After a few days the fish has heen reduced to
a slurry which may be “fed direct or blended with a
cheaper’ carbohydrate to poultry etc.

The speaker indicated that, there is little nterest in
F.P.C. production, it being consiclered more likely that
the consumer coulld. be persuaded in a free choic# sity-
ation, to try fresh fish or fishely Iproduce |mag|nat|velly
presented than a colourless, odorless, tasteless go_wde ,
Whether presented as a powder or incorporated into a
staple of the diet at some small extra cost.

been considered

Ordinary Members

Mr. Riazuddin Ahmed. Juice International

) Mangala
Lake House, Thiruvanmiyur, Madras-600 041,
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Mr. Susan Samuel, Maharani Food Products, 4000
Annanagar, Madras-600 040.

Dr. lya Krishnaswami Kilara, 645, \West of Chord Road,
Stage 11, Rajajinagar, Bangalore-560 010

Mr. V. Stanley Paulus, TC 11/516, Barton Hill Road,
Trivandrum.

| Mr. P. Kumar, A/8 Anuradha, 36 Moghul Lane, Mahim,

Bombay-400 016.

Mr. V. MK Swamdy, The Scientific Instruments Co.
Ltd, 240 D. N. Road" Bombay-400 00L.

Dr. Shankar Vasudev Amonkar, B & Ag Division,
E&aggg Atomic Research Centre, Trombay, Bombay-

Dr. G. B. Nadkarni, Head—B & FT Division, Bhabha
Atomic Research Centre, Trombay, Bombay-400 085,

Dr. V. Venugopalan, B & FT Division, Bhabha Atomic
Research Centre, Trombay, Bombay-400 085

Mrs. L V. Ganatra, Vasant ISI fr, 148 Road No. 9
Bombay-400 032

Dr. S M. Ahmed, ICP Discipline, CF.T.R.I., Mysore-
570 013

Dr. B. Ravindranath. PP & FT Discipline, CFTRI,
Mysore-570 013

Mr. Maharaj Narain, Associate Professor, Department
of Agricultural En%meerlng, G. B. Pant University of
Agriculture & Technology; Pantnagar-263 145

Mr._Ram Prakash Saxena, Associate Professor, College
of Technolog)ﬁ G. B. Pant University of Agriculture &,
Technology, Pantnagar-263 145.

Dr. (MrszJ T. S_Gouramma, 10 Govindarao Street,
Seshadripliram, Bangalore-560 020,

Mr. K. Krishnaswamy, 23 VIth Main Road, Raja Anna-
malaipuram, Madras-600 028

Mr. Krishna Sharma, Modern Bakeries (1) Ltd., Adyar,
Madras-600 020.

Mrs_ Rachel John, Department of Home Science,
SIET. Women’s College, Madras-600 018

Kum. S. Maya Devi, 3-4-872/1 Barkatpore, Hyderabad-
500 027,
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Mrs Vanaja Ramprasad, 268, 5th Main Road, 4th Block,
Jayanagar. Bangalore-560 (11,

Mr. P. Varkey Jacob, Oleoresins & Chemicals (P.) Ltd.,
IX/454 Latin’Church Road, Trichur-630 001

Mr. Jagadish Sakhawatrai Dayani. Popular Bread
Factory, Guroba Maidan, Nagpui.

Mr. Inder Singh, Shathi Enterprises, Laxminagar.
Rohtak Road, Jind-126 102 (Haryana).

Mr. Sushil Chander Mehta, 296-297 Satyaniketan,
Dhaula Khan, Ring Road, New Delhi-110 021

Mr. Kuldip Raj Gupta, P.O. Box. No. 13 Iringa,
(Tanzania).

Mr. P. C. Agarwal, 35 Housing Board Colony, Sonepet
(Haryana).

Dr. H Sumathi Vedayanagam, Oils & Fats Division,
Regional Research Laboratory, Hyderabad-500 009.

Dr. A J. Pantulu, Scientist-Oils_Division, Regional
Research Lahoratory, Hyderabad-500 009,

Mr. Dinesh Singh Rathora, 15-A M.L.G. Flats, Main
Road, Ashok Vinar Phase TII; New Delhi-110 052

Dr. V. K Mehrotra, Modern Bakeries gl) Ltd, Lawrence
Road. Industrial Area, Ring Road, New Delhi-110 035,

Mr. B K Khanna, Institute of Hotel Management,
Pusa, New Delhi-110 012,

Mr. R N. Chakrabarty, Community Canning & Pre-
servation Centre, Department of Food, 35 Rajendran
Park. New Delhi-110 060.

Miss Shoba Ganahi, 3/119 Shamsingh Street, Gopinath
Bazar, New Delhi Cantt-110010.

Mr. Chander Parkash Karla, A-96 Ashok Vihar, Phase
[11, New Delhi-110 052.

Mr. Narinder Kumar_Apand. B/130 Subhadra Colony,
Sarai Rohﬂfa, New Delhfl-llb 035, y

Mr. Sukhpal Singh, B-157 Harinagar, Jail Road, New
Delhi-110 018,

&ﬁhﬁﬂﬁ% 5glaxena, Pocket A-5C/13B. Janakpuri, New

Miss Pavinder Kaur, 445. Church Road. Delhi Cantt,
New Delhi-110010.
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ANNOUNCEMENT 1

ALL INDIA FOOD PRESERVERS ASSOCIATION
take pleasure in announcing “Raylon Award™ 1977-'78

for the innovation of a Machine/Equipment for use by the Fruit and Vegetable Processing Industry

Amount of Award o Rs. 10,000.00
Iﬁast Dta%e of ?ecpejpt gf application gls}”;)l\%em?g%mﬁ
resentation of Awar _
AP the Ar%ual General Meeting of the All
o india Food Preservers Association.
Date and Venue will be intimated later

APPLICATION FORM

Name and address of the applicant(s)
Name of the equipment

Model No.
F()ZOde N/o.

urposeluse . . .
B_nrgc escription, of the process annﬁ with the role played by the equipment

Literature, working pamphlet ang photograph of the equipment

IS it a prototype or working equipment/machinery

ImProvements carried out after first introduction _ _
Deticiencies of the equipment and how are they overcome in the new design
Any additional advantages of the new design
Working principles and” operation
Power requirement and space requirement

x-works price _

Flexibility and Versatility of equipment o _ ,
Names and addresses of the Fruit and Vegetables [Processmg units who are using the equipment
How many machines are in use in the country and abroad _ _

Have you prewously_aP_leed for an award for'this equipment elsewhere. Give details

IS it @’copy af the existing Indian or Foreign made Machine/Equipment or an original idea
Capautz, efﬁmencey and Cost compared to ongmal £quipment
Advant Pe_s of thé equipment in reducing processing cost

|mP_or[ance of the machine

[NCTNC TN
H

o
o

OoOOUIRRLO

Nationa
Import substitution

ExPort g tential _ _ _

Estimated number: of machines required to meet national needs
Any other plus point justifying claim for the award

Please forward the application form completed with full details and enclosures along with registration
fee of Rs. 10 per each entry to

O I R S O 00—
DO —IoUIR RO

V. B. OBEROI

. %onven,e,r) _
RAYLON AWARD” ‘Sub-committee
All India Food Preservers Association
cjo Kissan Products Limited
Old Madras Road Bangalore-560 016

FHS hréflomg%lgg g\{‘l ll!hge Igaptninc%(mir‘;]dtetrgce. ill ke held in camera
Iperati | Ittee wi | .
The decis?on of the Judgljng cgmmittee wﬁl e H%al.



Indian Convention of Food Scientists and Technologists (ICFoST)

the Association this year is organising the Convention of Food Scientists and Technologists.

vention called Indian Convention of Food Scientists and Technologists (ICFoST), will be"held in May. 1978,
in Central Food Technological Research Institute E_CFTRl), Mysore, Besides CFTRI, we are hoping fo
have the parhugcanon, assistance of other organisations like, Council of Scientific & Industrial Research,
Department of Science & Technology, Department of Food, Government of India, Indian National Science

Academy, Defence Science Orgariisation, etc.

. The main object of the Convention is to, provide opPortunlty for all the food scigntists & techno-
logists to come to & common forum for discussion, interacts and exchange of ideas. — The papers in the
technical programme will be helpful to update the knowlecge and keep the members abreast of the current
trends_and tachnological developments in the country. Knowledge is also exchanged through impromptu
gatherings of food professionals face to face in Convention.

This Conyention has taken up, the ?eneral theme “Science & Technology for changing food
concepts”, and discussions will ke carried out simultaneously at paralle] sessions covering wide range of
topics. Following are the important topics included for discussion in the Convention:

a) Basic Food Chemistry
h) Flavour Chemistry
¢) Food Processm% _
Food Safety & oxmoIquy
el Refrigerated & Frozen Foods
[) Foo Engmeerln%
New Food Product Developments
Quality. Control _
Vlicrobial Processes for Producing Foods
Bge— roducts from Food Plant Wastes
Food Protection
Food Additives
) Food Pacalfllg__ _
«) Education & Training on Food Science & Technology

The Research & Development efforts made, results achieved on the above. areas will be discussed
and areas where further Research & Development efforts re(%uwed will be ientified. _

Papers for presentation_at the Convention are invited from all those interested in Food Science &
Technology, on the above topics. The abstracts of the ga7oer typed in the prescribed form should reach
the Hon. “Exec. Secretary on or before 31st December 1977, The'full papers should reach the Hon. Bxec.
Secretary before 31st January 1978, All the pa,oe_rs submitted will be screened by screening committee and
the deciSion will be intimated to the authors, [tis alsq proposed to bringout & Souvenir where lead papers
fr_(ilm beemln%rll_t ﬁpguahsts In different areas of Food Science' & Technology and the abstracts of the papers
will ke published.

For further detailed information, regarding prescribed form for abstracts, registration fee, accom-
modation, etc., please write to

The Honorary Executive Secretary
Association cf Food Scientists and Technologists (India)
Central Food Technological Research Institute
Mysore — 570 013 (India)

As a new approach to the activities of the Association of Food. Scientists and Tec_hnolo%ists Jgndia}z,
s, The 1t Con-
y



- ANNOUNCEMENT
ﬁ%&s FOOD MACHINERY FAIR INDIA 78

from 13th to 23rd January 1978
Organisers: é&%@rléﬂ\RTION OF FOOD SCIENTISTS & TECHNOLOGISTS (India), BANGALORE

CO-SPONSORS:  Central Food Technological Research Institute _
Karnataka State Industrial Investment Development Corporation
Karnataka State Financial Corporation
Technical Consultancy Service Organisation of Karnataka.

For the first time in India of Food Machinery Fair-to provide the vial link between the manufacturers
and the users and also help highlight new trends and developments in the field.

VENUE:  BANGALORE-Karnataka State Cricket Stadium in the Heart of City, with plentiful electri-
city and water.

Spacious stalls 25" x38" can accommodate complete line of operation at Rs. 5,000/ per stall.
Smaller stalls for processed foods at Rs. 1,500/~ per stall
Also available Table Space of 5'x3" at Rs. 500/- per unit.

A Symposium on “TRENDS AND SCOPE FOR FOOD MACHINERY MANUFACTURE’ is also
organised on the 21st and 22nd of January 1978, The four sessions of the Symposium are as follows:

Ea Emerging new foods and machines to manufacture them
(b) Technical problems facing the food machinery industry
ic) Materials and machinery for food packaging

(

Food machinery for rural development.

Registration Fee: Rs. 50 for non members
Rs. 10- for members of AFST

Coincident with the Fair many more meetinPs and conferences are being arranged among them the Al
India Dairy Industries Conferénce will be held between 18th and 20Ih of January 1978 at Bangalore.

For Reservation of the stalls and Registration contact;

Hon. Secretary,
AFST, Bangalore Chapter

No. 8, First Floor, Govindarao Street,
Seshadripuram, Bangalore—560 020.

Phone: 33655



SYMPOSIUM
ON

Dehydrated Foods Industry in India
(Integrated Plan for Development and Export)

. Association of Food Scientists and, Technologists (India%, (Northern Zone), in collaboration with
Indian Deh){drated Foods Industries Association has drganised the above Symposium, on the 10thand 11th
December 1977,

The aims of the Symposium are to
(@) {_—\rgggi_se the Industry of emerging trends and demands in the international
(b) Crystallise inherent problems and difficulties; and

(c) Evolve a concrete, coordinated and integrated plan of action for all the
Interested parties.

The two-day symposium will have the following five sessions:

() International trade and India’s export potential.
(/) Raw materials.

(in) Production Technology.

(Iv) Product Development.

(v) Quality control, packaging and storage.

Venue: : : L
y The symposium_ would be held in the Auditorium located on the 11th floor of Khadya
Sadan’ (Head office of the Food Corporation of India) 16-20 Barakahmba Lane, Con-
naught "Circus, New Delhi-110 001,

For further details all enquiries may be referred to

Mr. Laljeet Singh
Hony Secretary —AFST (NZ)

c/o Food Corporation of India
16-20 Barakhamba Lane New Delhi— 110 001

Telex ND 2418, Phone-45839. Tel. Food Corp., N. Delhi).



ANONEMVENT

OF
Prof. V. Subrahmanyan Industrial Achievement Award for the Year 1977

Nominations for the ahove award for the year 1977 are invited.
The quidelines for the award are as follows:

1 Only Incian Nationals engaged in the field of Food Science and Technology will be considered
for the award.

2. The Nominee should have contributed to the field of Food Science and Technology, for
the development of Agro-based food and allied industries or to basic food science and techno-
logy with immediate prospects and/or future potential for industrial application.

3. The Nominee should be proposed by any member of the Association; the hio-data of the
candidate should be given in detail including the work done by him and for which he is to be
consicered for the award.

4. The Awardee will be selected (from the names sponsored) by an Expert Panel constituted by
the Executive Committee for the above purpose.

Nominations along with bio-data and contributions, should be sent by Registered
Post, so as to reach Shri A. M. Nanjundaswamy. Honorary Executive
Secretary, Association of Food Scientists and Technologists {India),
Central Food Technological Research Institute, Mysore-510 013
latest bv 3lit of January 1978
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‘ROGKE’

//M/ ]
blended with Vitamin D2 [
N>y

the first choice of the Vanaspati Industry |

Developed by 'Roche’ epeclally tor the Vanaspati Industry,

Vanitin offetr)sy (he followpr% In%l)ortarrt advantgges: »

= Pure, %gnthetic Vitamin A—diluted with reflaed,
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eefr pl t teste o
llent stability
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ailable In different batch-slxe contai

it your specific requirements

pplied directly from Voltes' al godowns
—npioneers and leaders In the synthesis of vitamins
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deo Road, Bombay-34 \WB




INSTRUCTIONS TO CONTRIBUTORS

Manuscripts of papers should be typewritten in double space on one side of the paPer only, They
should_ be submitted in triplicate. The manuscripts should be complete and in final form, Since nd
alterations or additions are alloweg at the proof stage. The paper submitted should not have been
published or communicated anywhere,

. Short communicatjons jn 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. It should be in such a form that abstracting
periodiicals can readily use it.

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

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

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

. Illustrations.  Line drawings should be made with Indian ink on white_drawing paper E)_referably
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 glossy'paper and contrasty;
two copies should be sent.

. Abbreviations of the fitles 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 avoiced.

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, 56L.

0 ) Book: Venkataraman, K., The Chemistry of Synthetic Dyes, Academic Press, Inc., New
York, 1952, VVoi. I1, 966.

(c) References to article inabook:  Joshi, S. V., in the Chemistrg of Synthetic Dyes, by Venkata-
raman, K., Academic Press, inc., New York, 1952, Vo 11, 966.

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

(6) Thesis. Sath anaraalan Y., Phytosqciological Studies on the Calcicolous Plants of Bombay,
1953, Ph.D. thesis, Bombay University.

if) Unpublished Work:  Rao, G., unpublished, Central Food Technological Research Intitute,
Mysore, India.
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