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CHAPTER 1

INTRODUCTION
The evolution and world movement =
cultured/fermented milk foods began many centuries ao
pbefore c¢hrist., probably 1n  the warm climate of th

mediterranean Sea3 Dasin. Also the Asiatic tribes  Hun

i

Mongols and Goths advanced and retreated through Eurcnos
over successive centuries, simultaneocusly left behint
their own practices for making foods from fermented mi1lb
A fermentation 15 defined as the Drocess teading v

anaerobic breakdown of milk carbohydrate-lactose to 1

B
M
+

o
[
-
or
o~
5
i}
[}
3
oo
o
ul

are categcrised in following areas:
1. Thnose 1n which lactic fermentation 1s emploved
{eqg. Yocghur®t and cultured cream?.

2. Tnose 1n which alceholic fermentation 1s emploveac 1r

i

addition to lactic fermenifation {(eg., Kefir and ¥Youm:
These are reported to be popular in  Sgandinavia

Eastern Europe, Middle East, Near East. Africa snd As
including Afghanistan, India, Nepal, Mongolic Chins etc

(Orihara et 3l.. 1992).

In Insia, fermentea milk products such 3% dahi

lassi. and shrikhand a3re prepared and consumed since wved:o

[



times and todaw thev form an essential 1tem 1n daily daet.

)

Shrikhand an  Indian delicacy 1s orepared from

ot

various gsarte of the courntry parficularly 1n Maharashtrs,
Cuyrat, “arnataka and Uttar Pradesh. It 1 a3 Sueet—-scou-

oroguct with pleasant flavour due to the fermentatio s

activity of flavour producinc tacteria and alsc addit:on

of condiments eg. Nutmeo and guﬁ:&u a§ sromatic mater:

A0

It 1s mostly prepared on zoremeni@l  occasions 1n feasts

The avairlaple ma1lk 1n the countrv H

n

3
J
¥

sufficient to meet the consumption demand of thw
1ncreasing  pooulation as ger screntific recommendation:
1t 15 therefore. essenti1al to utilize the availsble mii:
Dy cplication with the India’'s new leap  with b

technology ooom and the strairted efforts under tne umigu

I

orogramme  wnder the banner of NDDB viz., cperztion  flooo

the picture N

W

s been the one with white revolution, Tive
milk oroducticn 1n India has oeen 351.50 miilion tonnes o
18990, The per capita availability of milk  to (st

estimated populiaticn of 780,95 milliomn s 188 aogm cer Z3c:iv

at oresent. 1t 1s evpegted that the current level o
nroductio will reach to &4.4 million tonmes ov the bope
of this century 1.e. Dy 2000 A.D. (Acharya, 198%9). Inspite
whi all these eftforts the peopulation boom 1s exnected

cross 1000 million and that may create the dsficit 1

estimated per canita avarlability of 190 agm/dav.

R
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cubstitute for mileé and milk products, to heip D mes

gshorzage of milk anmag mile oproducts in the co

Scvbean has been of a considerable 1nfterest to nut
as a possible substaitute for milib.
The role of sovbean (Civocinme mar L, ¥he m

cros of the 20th cenftury. can hardlyv be under zstims

augmenting the protein amo oil suopply 10 the caunbtry
1t conitaims apout 40 per cent protein 3nd 1E-27 oer
G1li. It can therefcre, bDe useful for combating o
calprig malnutriition in the poor stratas of oopwl
Sovoean ogrotein 1s a good scurce of tvgine an 2548

aminNnec acid which 1s generaliv deficient 1n most cere

millet oroteins., hence 1nclusion of sovbean 1n ~uman

would not only 1ncrease orotein avalri:abilitvy  but
overcome the deficirency of LvEine 1 careal based

The digestibirlity vaiue of sovorotein varies from

ser cent where 3s Siological value ranmges  from

When soybean 1% oroperiy orocessed 1t 15 @nc
source of vegetable proteins., the essential 3M1T0
Datter of which makes 1t oarticulariy superior,

T
[+

variety 0of jocceptatle foods can bhe  devw
from sovbean to fif 1mn Indian dietary pattern but

imopertant example 19 sovmilh, Sovmilk 1s an inevn

3

ed to Tind out 3 su;

.
[
]
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iactose free, highly digestible and nutritious alternative
to cow & milk for almost half the woric's population woo
are lactose 1ntolerant, infants allergic to cow' s milk and
3li 1ncreasingly health conscious members of sociely. o
contains no cholesternl and has about 1.3 per cenk fat
which 1 rich 1 golvunsaturates, lecifthin anr ttmolero
8T 10 .

Soybean has a2 very highn nutritive value but??SQ“;w
indian diet 18 wvery low Decause 1t Ccontains
number of the factors that inhibit the use of sovoean for
common dietary purpose &-Y% Trypsin inhibiltor and oresencs
of Lipoxidase. These i1mpart the product —eanv smell  ard
some times bitter taste. Tryosin inhibitor couwld o=
inactivated by ceoking and beanyv Taste reduced greatlay.
Im order to check the liporicase, one of the enzvme§ that
16 present in soybean Just underneath the skin  once 1
contact wifh  ai1r would produce  an  objyectionable Sean;
smell. Discarding of coobirng water seems 2 De %
practical remedy thouah noft a cCompiete answenr 3%
experienced mostlyv.

A large varieties of compounds that may contribute
to the flilavour of sovbean productes have been identirfied.
It 18 1dentified that *the generafion of flavour compourds
15 gue tD oxi1dation of lipids by the action of
lipoxygenase (Wolf, 1975). Fermentation process could be
inoked upon to 1nduce better flavour ang mask disagresianis

4



ONES. 1t 15 wsed to imporove palat

sovbean oreparations. The products

fermentation nave a3 greater 1mpor
assimilation of the diet. Keesping
and nutritive value of sovbes

nvestigaticn was planned to betfe

o

popular fermented proguct like sh

well understood to e made fro

wheying off  of Dahi (curd). The

abi1litv of

tance 1n

1 mindg %

n in the

iitked hy the people 1n Western India 1.e.

Guairat and parts of Northern Ind:

made with i1ncorporation of sugar

with carcamom, nutmeg and almonds may be used.

utilize sovbean 1n 3 oopular fermented product

shrikhana could help to solve the

flavour ocroblem. It was with th

cctained

N
4

di

Mah

ori1emntal
m1lk [a3N
tion an

mportarcs

et

o
T3

sovbean 1nto &

Shribkhang b
mbtsined o

1y

arashtrsas,

3. The garnishings  3ars

a3nd gsaffron.

—

LavDured

3cproach T

S1

mil

o)
~
+
A

long  persistent bDeany

1e obaiective

oresent work was wundertaken,Thre orime objective

His  ENdeovouY was Qlso tne

s0 a5 to extend the product to tho

the one made from the whole milbk. Hence

reasearch WwoTrk could be lookted uoon as a sp:

sov~based dairy Toods— 3 novel aporoach.

aConomisation

that thg

behind

i

ot il

i

se whoe could not  afforc
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2.1. The rapidly
products has been
industry {(Lang and
develooed a conc

containl

ng 5 per ce

The product had 1-Z

m

11k pr

oteln past

Novoseiova (1962

"Ymer '

Q

™
™

o

f 1t

anish

Toguots

have been m
whey (AMD
oprotein en

was gonoen

cent whev. Cream
nomogenised. Gan

develooment of & new high proteirn fermented food

utfaio

used ar

(dahi1) p

miik.,

CHAPTER 11

REVIEW OF LITERATURE

N

increasing oroduction of cultured m:

the major breakthrouogh 1n the dairy

[y

Lang, 1973). Berte

ia)

entrated cultured product Labktof:

nt fat and 14-18 per cent total esclids

-3
weeks storage life at sbout O0-57T,

e 'zdorve developed by Boadarcova @ and

son et 31, (19461

i s

)

1n Russia and 3 Damish dairy delicacy

ade from skim milk curd by the removal

n, 19&%93, Poulsen (15700 develone
riched fermented milk product, Tyl
trated by removing aopproximately %4 se

was acided to adyust fat and INE-

b and Jain (1277 reported th

—+
-3
i

Shrikhand 1s a popular millk based dessert consume

1in different parts of Ingia. The raw material

8  sugar and chakla. Chakka a3 concentrated cur

roduced by

lactic fermenmtation of milk. Zurg  ma

il

i



ne made from skim milk r o whole miik.

of present studies govdan: i1s utilised for

COoUTrse

the development

of sovshrikhand and hence related intermediaries are

revigwed subseauentlv.

2.2 Preparation of Soymilk:

De and Subramanvam (194%) prepared the milk fromr

i
1]

soybean Dy ocaking 1t 1in water for 48

(il

-

with an addition of G.2 per cent sodium
clean kernels were ground 1n to a paste

water for IO minutes. The milk was

muslin ¢loth, This milk was Tairly good and

cow mitk 1n certain reqgards,

Bedenhon and Hackler (192717 repcorted the

s0aking sSovbeans 10 sodium hydreoxide

flavour, accegtabrlity anc nutritive

ot

resulting soymilk.

Il1linois process developed by Ne
commonly used for soymilk preparation 1
cf whole scyb2an by soaking 1n 0.5

bicarbonate (1:3 bean :(solution ) for 8

the weight of beans deoubled. The soak

seeds were extracted 1n hot water at 70

nours.

o
TC for 30

Denhuliec

miutes

bicarbonate. The

and boiled

strained

solution

value

lson et al.

superiar

o

in nod

ot
[}

offect of

ot
¥
w

Ral
ot

-
v

ncluded nvdratior

per cent

sodium

to 12 hours, ti1il

solutiocn Wag tha~

drained and he soaked beans weye blanched b

directly 1N to  the boirling water havy

sodium bicarbornate for 30 minutes faor

7

dropning

ng 2.9 per cent

1nact:vation ot



lipoxinenase.
rinsing

D
the slurry to 9270

{ (

(A

0

}

1}

Ul

]

A

L)

3
o

(

Y

Y. ALl

content similar

Egcuenta a
immersi1on boiling
manutaciure.

1
EY

arae

=

-

1 to

was faster 1 S

tmi1tial moisture
insolublization

borling.

completely

inact:
insolublization o
was grastically
miunures for

=3

restricted to mi

protein content

trypgin inhibitor

H
on P

effect n

amino acids.

for cooling,

pasteurized

of

The tryosin

nonsoaked

ccmparagble

-

d15

after fiLl%

(717

nd Benzon
as a prepro
the pDresoak

lids and

=)

8}

-

11

o

Qa

ng

—

Daked

s0al

=3

8}

vated by

¥ gsoluble

;o—_

lowered {

o

b

.
i

nutes mnoor

x

activity.

£

followed by

integration

erlng’th

~

Z for

'

to that of cow milk.,

19779
cessing

e

oroteln

before extraction.

thamn nonsoawved

ed

iuble sclids

inhibitor activity of

he boiil

solids and protein

minttes

2ANS I .
der

o]

Short

and agssured minimum damage

15

revesied

and nongoaked beansg

beans

t0 produce

that of cow’

draining tap

wihth water,

e mass wag ntomogen

second? and

the

affect

treatment 11 soyv

)

extractabilaity

The de

o

(=3

beans. The

accelerated
and protein
k

soymil

g treatment

for soak

s mipll

time boiling

to the

He zt

-
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2

m.

2

1]

ot
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. (1877 recorded the chemi

oot
't
)

Umakapoor et 3

analysis and acceptability of soymilk by suggestin

W

method 1n which seeds were socaked overn:ight and kept -
boi1ling water for 10 minutes. A slurry was preparecd with
poiling water (1:8) and passed through four folds of

muslin cloth., Soymilk was heated for 3IC minutes and ZI.

{
i

gm of sugar was added per i1tre 1n a subsequent frial.
soyleans were soaked overnight 1n 0,03 per cent solubico

of NaHCOz armd boiled for &0 minutes. After caocling th

m

seeds were dehulled. The rest of the procedure was th

m

same as gescribed above. AN organoleptic trial on sovm:li
and soym:ilk plus skimmed milk was carried cut by 3 pane!
of 5 Judaes. Skimmed cow milk proved the best amog soymill

was adgyudged very good. NaHCOg pretreatment 1mproved the

taste and flavour marginally.

Nasim et al. (198&) i1ndicated that sovdal was

soaked 1n water (1:3 W/v) for 14-16 hours. The sSOa3

T

1]
i)

water was decanted and dal washed with fregh water

Y

blanched for 40-45 minutes 1n boiling water and ground 1

. R . o
a8 colloidal ri1ll with hot water (85-907C)

. The resultin:
superior was filtered through double laver Zlioth and  the
filterate boiled for 10 minutes with contimuous stirring

to prevent stickimg of solids on scorching.

Chakrabart: and Hangopadhyay (1290 prepared

soym:ilk for preparation of SovRascagolla by soaking sovbear

in water containing 1 per cent NaoH overnight at room



temperature 1n  ratio of 1:4 (W/v). After soaking the
Rusks were removed by rubbing with hand for extraction of
soymilk. The clean soybean was ground 1n mixer wifth luke
warm water (1:5 bean: water) the resulting suspension was

then filtered through a double layer muslin cloth.

Hatra ang Bhargava (1990) formulated soyvmilk for
preparation of Rasogollas from pblends of soymilk and  oow
miik by soaking sovbean 1n 0.3 per cent NaoCOz =solution
overnight and blanched 1n bolling water for 6C minutes

followea by coolina and dehulling. Luke warm water wa

11

added 1m debulled beans and mixture was then boiled for O
minutes and filitered through double laver cheese cloth to
remove so0lid portion.

Arora et al. (19291} prepared soymilk by soaking

soydal

p.

R tap water (1:3 W/v) for 14-18 hours at room

[

temperature. The <scak water decanted and dal was washed

with fresn water. i1t 15 then ground for -5 minutes 1n

Rl

SN
cyvlinder with hot water (B2-9207C) using bean to watsr

ratio of 1:9 /v, The resulting suspension was filtere

iL

tnrougn a double laver musiin cloth. The soymildy thu

it

cptained containing approximate & per cent total sclids.

Fabje et al. (1292) mentionec preparation of

saoymilk for paneer preparation using dal and water ratio
cf (1:10) was for grinding. The resulting suspension was
filtered through double layer muslin cloth and bhoiled for

10 minutes. he soymilk maintained 10.2 per cent

s
Q

<t
pot

W

solids and 2.6 per cent fath.

10



2.3 Physical and chemical characteristics of soymilk:

Hawal i 1. (19 reported  fthe prox<imate
composition and coantent of minerals, linolen:c ang
tocopherols 10 soymilk. Soymilk wa§ classifed n to £

~

groups according to the Japanese Agricultural stancard for

soymllk . (1) soymilk (11} prepared sovmilk (13

o

soymilk Deverage containinmg fruit jurces (iv) sowymilb

3

beverage containing cereal powder eto. prepared sovmiLlb
was divided 11n  to subclasses. (1—12 added Macl as
seasoning (11-2) added vegetabile o1l f11:~3) added o1i1l and
tocopherois, proximate compostition of sovml i was

examined. Contents cf ¥, Na, Ca, Mg, Fe, Cu, Cd and Pt

were determined by ARCL.ThQ values were (mg /100 gm) H

-

242

"o

. Na: ¢.6-98.0, Ca: 4.5-24.8, Mag: 4.1-22.6, Fe: C.06-

0,70, Cd: BDL (Below detectable level ) and Pb: BDL 1n wetz

-
-

basis. Mean levels of linclenic ac:id 1n (:13, (11.-10., i1

ok

D)

). {111) and (1v) were (gm/100 agm) 1.30 + 0.0&6, 1.15% =

.09, 1.83 +£ 020, 2.03 ~ 0,12, 033 + 0,11 arng  1.20 =+
0.09 respectively.
Bauntunde and Akintove (1921) measured and

compared the density, specific heat and viscosity of cow’

n

milk and soymilk., Demsity was not significantly decendent
on percentage total solids of cultivars where a3s specific
heat anc viscos:ity were dependent, The relationshic

oetween specific heat and per cent total solids was linear

and that between viscosity and per cent total solids was

11



exponential for each of the I milk samples at the same
per cent total solids. The soymilk was denser and had

greater speci1fic heat and viscosity value than dic Cow ' S

Karnate (1991) noticed soymilk comparising aof total
solids 1 5.78, fat: 1.009, protein: 3.11, Lactogse: OO0
and ash: ©.20 per cent.

Reddy and Mital (1992) reported the physical and

“h
5
(W)
3

chemical characteristics of sovmilk orenared

4
b
v

different wvar:ieties of sovbean were determinad.
soymilk samples were ranging for total solid: 5.16-3.%94,
protein: 2.38~-2.95 per cent, P :16.2-5.7, per cent
titratable acicdiiviO.13-0.017, specific gravity: 1.21-1.00,
viscosl1ty:4,.9-3.0 Cp, surface tens:ion:102,10-111.79 dvne/

~ . o
cm, Freezing point: 0.70-0.807C,

2.4. Dahi and soydahi:
Dahi or curd 15 the oroduct obtained from

pasteurized or poiled milk by souring natural or otherwizs
by a harmless lactic aczi1d or other bacteri1al culture,
Srinivasan and Banerjee (1745) reported the

various aspects of manufacturing Indiarn dahi by makin

%)

attention on the basic recuirement of lactic aci1d curd for

=1
¥

£ should attain

w

the manufacturing of shrikhand.

m

desired level of curd firmness. acidity  and aromat:c

traits along with an optimum rate of wheyv drainage. Thesea

12



aualitres o©f dah: found to be infliluenced by the ‘fype.
composition and treatment af miik, type of starter culture

and 1ncubation conditions.

m

Baisva and Bose (1975) reported the effect of ftim
of 1ncubation upon the fimal dahi quality and the physico-
cnemical cnanges of milv during  fermentation. Batter

results were obtained with respect to volatile acid anc

dxacetgl nroduction by wsing Streptococcus  thermoohilus

and Streptococcus diacetyvlactis in egual proportions.
S .

The gel formed at the erd of 7 /2 hours of fermentation

with  velatile ac1d production kept increasing up  to 24

nour

iN

cf fermentation and then 1t started falling again.
The viscosity changed suddenly 3t the last 172 hours of
fermentation.

Shehata et

. (1984% reported the arowth abiliify

and sctivity of some lactic acid bacteria 1n sovmil:

compared to cow milk for 1ts ability to support growth  of
several bacteria (Streptococcus lackis, Streptococous

thermoohilus, Streptococcus cremoris, Lactobacillus case:s

»

ctobscillus helveticus, FRac:llus cereus) 10 an attemp:

Uy

{
te 1mprove 1ts flavour. Bacter:i1al action on sovoirl  and

proteins of sovmilk, effect of heat treatment of sovmilt

]

at LC-1207 ¢ for 5-F0 minutes on acic oroduction by

b

W
[l
o+
bt
M

cultures and growth/activity of these cultures 1n  sovmili
containing 1 per cent glucose, sucrose, lactose or peptone

were 1nvestigated. Sovmilk could support all tested

cultures exgcept Bacillus cereus.

13



Marshall (1987) reviewed the Zhanges 1n m3

during the formation of orgamoleptically acceptabl
productsz by fermentation. These includeg  rapid 801
nroduction from lactose and development of st tabnl
gquantit:es of the wvolatile compunds, diacetpy. ESal

acetaldehwvde.

Deka ang Rajor (1988) reported the manufacture
daha like product from sovbean and buttermilb. Blanch
soypean cofviedons were ground with butter mill  to g1
soysolids: Butter mi1lk solids ratios of {13 i:1 0y
1.50101 (1131 231 and (1v) 2.5:1 1n a dabi like oroda
with 12 per cent total solids. The soymilk blends we

- . e O . , b _

oreheated to &5 C. Romogenized at ZO00 £Q pe
' e, P . i - .

pasteurtzed by heating to B30 then cooled to 1ncubst:
temperature and 1ncubated with 2 per cent culture

Streptococous lactis and Streptococcus lactis szub S0

Lactobactrllus bulgaricus. Chem:iczl compositicon of %

blends did not differ significantly except for am i1no:

3
m
4]

in f3t percentage with increasing level of sovsolids.

Fatel al. (198%9) noticed effect of select

‘

]
ot

p

lactic cultures on beany flavour 1n sovourd by using F

G
e
wn

combinations tarter cultures as listed below,

Streptococcus thermophilus HST + Lactobsac:llus

Ny
=
-
[
.
3
s
]
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e ! (113

mn

LRBW (11} AHcidophilus voghurt culture (Han

Streptococcus thermophilus—CHy+ Lactobaciilus bulgaricus

CH~ (1v?} Domestic dahi culture, GV Streptocoocus
thermophllus—B-3&641 -+ Lactobacillus bulgaricus—B-24€.

ci1dophilus  youghurt culture and HET + LBW showed go03J

results 11 both  aci1d production as  well a3 senscry
gualities. Addition of 20 t0 3:0 pevcent sprav driec
ski1m milk powder was necessary 1n development of procer
setting of sovourd. Soycurd remained acceptable for 2O
days at 5% without any apparent changese 11 sSensory
guality.

Chopr; and prasad (19903 regoried lactic
fermentationn 1n soymilk blended with buffalo milk. It was
cbhserved that Strectococcous thermophilus and
Lactobacillus bulgaricus grow 1n soymild  producirg  ©,4°
and 0.43 ner cent lactic acid resgectivelw.

Dave et al. (1992) prepared dahil from homogenized
buffalo milk adjusted to 15 per cent total solids by  way
of adding condensed buffalo skim milk. The major cultures

used i1ncluced Streptococcus thermoohilus.
2.5. Biochemical change related to soydahi:

Shallenberger et al. (12&67) reported that soymilk

serves as an excellent medium for the agrowth of lactic

acid bactertia. Sufficient acid production :1s prerequisit

]

[N

for the mamufacture of fermented products and depends upor

the ability to utilise the availlabls carbohyvdrates in  the

15



medium. The fermentable carbobhyvdrates 1n sovbean 3re  low
molecular weiraht oligosaccharides such as SuCcrose,
raffinose and stachyose. A marked decreace 1n  the

stachyose content during tenoels Termentation wias noticed.

Sugimoto  and van Eurely (1970) showed that small

lin]

amounts of partially purified cell extracts of Aspergillus

sai1tol possessing both 1nvertase andf- galactosidase added
to soy milk resulted 1n complete hydrolvsis of agalacto
oligosaccharides.

Hsu et al. (1972% reported that stachyose

disappeared as a3 result of germination of soybean.

“Mittal

w0
ot

31 . (1973) reported that lactic acic

|

Dacteria possessing the abi1lity to utilise sucrose, the
major sugar found 1n soybeans can bhe successfully used to

manufacture fermented products form sovm:lk.

2.6 Chakkaz:

The raw  material used in the preparation of
shrikhand 1s called as chakka.

Ganquly and Boman (1939 defined ¢haklba as

0

product exclus:ively derived from buffalo milk or cow mili
after removing of the whey by straining. According to
them 1t should contain not more than 65 per cent morsturs

and less thar 1S per cent fat. They further reported the

chemical composition of chakka ss, moisture: 59,

)}

2, fat:

22.4, protein: 0.3, ash: 1.03F and aciditv: 2.3

]
0
D

rocent,

16



Farnest et al.(19468) reported quality of market
chakka as follow: moisture: 38.3, Acidity: 2.0, Fat:ilS.l.

Lactose: 1.4 and protein: 1.7 per cent YeSpRet

<
[
L
o
a

According to Aneja et al. (1977 collection of
chakka on large scale involved heating milk  to Bs-100°C
followed by zooling to  approximatelyw 20-307 ¢ and
inoculating 1t with a lactic culture to get a3 final
acidity of 0.8-1.0 per cent 1n the resulted curd. Further
the curd was heated to about 25—SGDC, cooled to 4%  ancg
then the whey was seperated from 1% 1n 3 centrifuge.

According to Kadam et 3l. (1984) +the vield of

chakka was 1rncreased from cow milk with an addition of 2

per cent skim milk powder and 0.3 per cent sodium

I

alginate. It was found to produce IZZ2.45 per cent

0
o
ot
5
3

[

which was nearly 10 per cent mare than the yield from

normal cow miik and slightly more than that from buffaleo
milk.

Desa: et al. (1985) reported the effect of
homogenization of milik .on the qualityv of Chakka.,
Homogeni1zation of milk wWas found to improve the

appearance, consi1stercy and texture of chakka as compared

to unhomogernized milk samples. This treatment also

gave
slightliy nigher yield (23.95 per cent) and higher fat
reCOQVeTry 22,41 per cent) 2as compared to I2.41 per cent
and FO0.BY per cent respectively from unhomogenized

sampies.

17



Chowdhary and  Atreda (1584) raportad fThe orowth

pronsting  ability of meassed bv measuring  the

orot

B
o

in 2fTi

M

35
tensy ratio (FER? wsino aibino rats.

R {1987 reportad the ohe2mical

P

.

wiey as Tolilowsl

O35, Fat: G 010039, Froteing (RS

.54 and ashi CLES-CLES per Cent

.G A-3 00 mrth the lactioc aciditwe of

Poandicatad the minsral contant

stages of draining as follows.
Minerals Cow milk Buftaio mili

(s 100 ml)

- - " - m e
a 101598 ~ 184609 b 1RE LT

. R, ey e X .
! Sy i 7 B5OU28 57 .08 5,04

) . s I S
Mo HoZ - I SL.08 - 15,7E

ta 4%5.24 — 45012 Sl FE - B4.TE

2.7 Shrikhand:

Funtambekanr (L1968 carvied out studiss on srandg-

-

ardization aof g




combinations of sugar wviz. 30, 40 and %0 per cent Dby
weight of chakka and fat levels of 4, 8 and 12 per cent
YeSpectively. The levels were found to be non

si1gnficant.

Bhattacharya et al. (1971) studied the method of
production and 5torage'of shrikhand and recommended the
additi1on of sodium citrate 0.1 to 0,26 per cent in the

final chakka to avoid leakage of fat from the body of the

chakva.

Bhattacharva et al. (1972) carried out the work on
the manufacturing process of shrikhand as well as

shrikhand powder as below:

Compos:ition Shribkhand Shrikhand powder
Mocisture S8 —&0 % 2 - 3%

Fat 6 -8B % 1% - 18 %
Total solids A 4¢ - 45 % ?7 - 98 %
Sugar i8 - 20 % 40 - 45 Y

P 4.6 ~ 4.8 4.& - 4.8

Joglekar (1972) standardized the method of creparation
of shrikhand by using standardizeo milk to 3 per cent fat,
Employmentoef a3 mixed culture of Streptococcus lactrs.
Lactobacillus buigaricus and Leuconostoc citravorum all 1in

L

equal proportion at the rate of 2 per cent and incubated

19



' , ‘ -
at 24°C proved to be good culture to produce reguisite

dahi1 for shrikhand preparation. Chakka was sweetened with

——

36 per cent sugar. The auality of the shrikhand *thus

ocrepared from low fat milk was guite satisfactory.

Ingie ancd Joglekar (1974) reppyted the effect of
fat and sugar variation on  acceptability of shri%hanq
resulting from the combination of I per cent fat (of milk)
and 36 per cent sugar (by weight of chakka)wa@s palatable
and acceptable and hence 1t may be recaommended faor

_adootion by trade. kKneading the contents resulted 1n 3

homgenous consistency of the shrikhand.

Anela gt al (1977) developed an industrial process for

the manufacture of gnrikhand. shrikhand 1s ftraditionally

produced by centrifuge concentrating curd (dahi) employing
basket and mixing sugQar wlth {(mechanical-kneader)
planetary mixer. The curd 1 this process deployved
centrifugal seperation of whey from curd and subseacuent
mixing of sugar and flavourings in  a opDlanetary mixer.
Satisfacksyy organoleptic, chemical and bacteriological
guality of the product was obtained. Shrithand oprepared
Y

hagd on an average 5 per cent fat, 42 per cent sugar and &0

per cent total solids.

Upadhyaya and Dave (1977 described th

Nl

manufacturing process of shrikhand both by traditional and

20



semimechanised large szale method, The need for
formulation of chemical and bacteriological standards for
this product was emphastized.

Chakraborty (1978) described mechanized process for

indigenous dairy products. The need *to

bring 2bout changes 1n the traditional methods for the

oroduction of 1ndigenous milk products on large scale was
stressed.

Chakraborty (197e) standardized zhraikhang

manufacturing process 1n which curd was prepared from

pasteurized shkim milk and then whey was drained in a3

-+

basket centrifuge. The ghakka thus obtained was btneaded
for 40 minutes with sugar a2nd flavouring materials.

Patel and De (1279 carrisd out the work during

the last

[}

ecade :n India 1n developing technolcgy for the

preparation of milk based confections like Fkalakand,

drying of dahi, lass: and ghrikhand amd recommenced the

need to standarcize their methods of prepartion.

2.8 Shrikhand quality :

Upadhvayva et al. (197%) collected 45 samples of
plain shrikhand from 15 different manufacturers in 4

cities cf Guirat and ctudied the variaticons sl the

composition., Tne oproduct had composition of moisture:

Z4.48-35.64, Fat: 1.93-5.56, protein 5.5% -1&6.13, lactose
:iJbDE-2.18 and SUCrose : 52.8% -535.78 Der cent

respectively.,

21



Sharma and Zariwala (1978! reporited that the mariet
guality of shrikhand varied widely 1n moisture, fat
lactose and sucrose contents as zompared to shrikhand
orepared under laboratory.

Mahah jan e 3l. (197<) prepared shrikhanag

powder from cow and buffalo milk using spy@y Crying. The

0
product could be stored at 30+ 1°C up %o R0 daves. They

observed that the moisture level and volatile fatty acids
of shrakhand powder remained unchanged during storage.
However there was increassa i free fat contents of
shrikhand. Accordingly the roconstitution ability and
flavour was satisfactory up to 43 days =s=torage onlv.

Sharma and Zariwala (1980) reppyted that tne

. . - . ~
shrikhand stored at 1C+Z°C could be preserved for about 40

O
khand stored at 7 7°cC

[

days. They further found that shr
was speiled within one week,

Reddyet al, (1984) reported variocus fat levels

ot milk ang sodium cittrate treatment a3t 0.25 per cent
.

level had no appreciable effect on develaopment of fi1trable

acidity and oH of shrikhand. Sodium citrate trestm

1]
3
+

<t

reduced +

o1
e

losses 1 whey and produced high moisture
the finished oroduct.

4

Upadhayavya et al. (1983) reported the chemical

changes during storage of shrikhand, a sweetened fTermented
m:rl¥  preoduct  at 7+ 20c and ~7+20c and 1ts relation iz

sensary quality as follow$§ , The product deteriorated

steadily up o 30 daye, 3s 1ndicated by 1ts  titratable
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product became unacceptable 1n both the cases withain a0
and 590 dave resnectivelv.

Atreja and Deodhar (1987 determined nutrient

contents at wvarious stages during shrikhand making, using
the Cmer— 2 conventional LF-4G and 3

new yvoghurt culture "'YH  as starters. At the stage of

gah: makaing there wag an 1ncrease 1n the contents of

L

vitamin B-o  (121-131 per cent). Folic acid (1605-331 oer
cent} and Miacin {160-201 per cent) . protein anac

methionine contents were unaltered, During chakia making,

[

there were substantial nsses of 31l the three vitamins
1n whey. The product made with "YH' cultfture was superior

117 nutrient contents to that made from LF-4C,

Bard

jes)

le t ai. (1987) prepared shrikhand

o
-
-
]

oroduct from skim milk ghakkag by forftifying with different
fruit oulp V1Z. mango, apple and Dapava. Skim m1lt
shrikhand with 20 per cent apple pulp was better than fthe

snriihand biended with other two fruit pulps.

Prajapat: et al. {19907 reported  that the
overall acceptabirlity of shrikhand depends on 1ts

consistency and sensory profile. Shraikhand was subjected
to post-production heat treatments by i1ndirect heating to

. o .
55, &0, &%, 70 and 75 7c for 2O, 20, 10.5%5  and

23



respectively. The product was hot packed i sanitised
9]
polystyrene cups and cooled to 107c. These sampleg were
compared with unheated centrols for their consistency.
Post—-production heat treatment slightly 1mbroved the
sensory aquality of shrakhand and accordingly the flavour,
body and texture and overall sengory score of the
experimental samples ranged from .14 - 9,27, 4,32 - 4.4°

and 16.4% -14.70 respectively. The consistency of control

sHriknand was 20,70 mm 1ndicating as light i1ncrease 1n the

firmness o©f product. Post production heat treatment had

no adverse effect on the sensory auality of shrikhand .
Prajapaty et al. (1990} applied post-production

heat treatment for oreservation of shrikhand. an

Incdigenous cultured product, demands greater, destructior
of quality jJeopardizing microbes with  minlmum  adverse
effect on organoleptic attributes. GShrikhand was orepared
by mixing and kneading a3 calculated amount of skim milk
chakka, cream, swugar and cardamom which was then hegated st
o . o o - - ,

557 for 30 minutes (T}, &0 c for ZO minutes (T=v £5 o

] . . . o
for 10 minutes (Tx), 707c for S finutes (Ty) and 7% ¢
2 minutes (Tg) Hot packed 1nto sanitized polvstyrene cups

1 + © = 1

and cocled tc 10 c. Total viable count, coliform counts,
3ci1d producers, proteolytic, lipolyvtic, veast and mouldg
counts for the control (unheated ) as well as experimenta!
samples were enumerated using standard methods. All

samples of shrikhand studied had an absence of coliform

zonsidering counts of unheated ghrakhand as 100 per cent

A4



correspanding reguction of counts 1n heat treatec

shrikhand sampales, T, 5y Tz, Tgq and Tg respectivel

sgere &51.97, &6.13, 74,13, 78.7%9 and 22.47 respectively fo-
total viable count. Aci1d producers where absent 1n Tz, 73

and Tg however 41.58 and 21.27 per cent survived in Ty and
T respectivelyv. Post~production heat treatment of

D 3 1 Y 3 Ronlis o Wl
shrikhand 3t and above &9 ¢ destroved lipolytic arganisms
completely. Proteolytic count was reduced by 27.

51.85%, &£7.95, 100 and 190 per cent respectively. The heat

<t

o .
at and abovedd ¢ destroved veast and moulds

treatmen

completely. These results i1ndicated that post oproduction

n
<t
3
-
n
«t
-
<
m
D
-+
4
[i4]
N
ot
0
a
“+
T
n

heat ftreatment nad a marked de
major groups of micro—-organi:sms.,

Boghra and Mathur (1992) measured the chemicsl
guality of majlor constituents and mineral compocs:ition of
shrikhang coliected from five shops of Anand (Guarat)
haod a wide voaviation,

Sharma and Reuter (19%92) reported ththhakka wou 1
be made successfully by uwulbtrafiliration usimg ceram:ic

-
1
i

membrane module. here was 23 per cent extra vield of
chakika when wulitrafiltration was employed as  a3gaingt
tragditional methods. This was due to the recovery of whev
proteins 1n chakka. Shrakhand of very good ogcualiby was
made from this ultrafiltrate chakba., Ultrafiltration of
+ i nH - -
coagulated skim milk at F 4.4 to 4.2 was done a3t SO + Z27¢

with 4 bar transmembrane oressure and 5 m/sec. veloocity o

a concentration of 19.2 per cent total solids. The average
D

fiuw was B&6.1Z21/h.m™ .

as
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CHAPTER 111

MATERIALS AND METHODS

The present investigation entitled "Studies on

formulation of Soyshrikhand” comprised of dahi,
sovycombined chakka., the shrikhand base and the
formulation of soysolids combined product viz..
soyshrikhand. The studies also consisted in evaluation

nf sensory qualities nf soyshrikhand, besides the physico-

chemical make up of the same. Some primary observations
were also made in the microbial/storage guality of the

newer product viz. soyshrikhand.

The current chapter deals with the materials
involved and the methods employed for the studies which

are discussed subsequently.

3.1 Milk : Cow milk which was standardized to 3.5
per ecent fat and 8.5 per cent SNF was obtained from the
Department of Animal Husbandary and Dairy Science, Coliege
of Agriculture, Marathwada Agricultural University,

Farbhani for the experimental work.

3.2 Soyvabean : The soyseeds (PK-472 variety) wer

D

obtained from the farms of Sorghum Research $Station,
Marathwada Agricultural University, Parbhani during the

course of present studies.
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3.3 Starter cultures :

3.3:1 Selection of cultures: The pure strains of
Streptococcus lactis, Streptococcus lactis sub sSppP.
diacetylactis and Lactobacillus bulgaricus were selected
as starter organisms since these were found predominating
in mild sour type dahi. These were considered as major
organisms responsible for acid and flavour ©production

{Troller 1982).

The freeze dried cultures of Streptococcus lactis.
Streptococcus lactis sub SpPPR. diacetylactis and
Lactobacillus bulgaricus were procured from the Division
of Dairy Microbiology, Naticonal Dairy Research Institute.

Karna! (Harvanal.

3.3:ii Preparation of mother culture:

The ampule of freeze dried culture was opened
under aseptic conditions and 0.5 m! sterilized skim milk
was added in to the ampule. The contents were mixed

throughly by shaking and transferred guantitatively %o the

tubes containing sterilized skim miltk (10 mi}, These
tubes containing strains of Streptococcus lactis,
Streptococcus lactis sub sSpp. diacetylactis and

Lactobacillus bulgaricus was incbated at 30, 30 and 37°C

respectively till the firm coagulum was formed.

Rt



3.8.iii Preparation of batch culture:

For preparing the batch culture, 200 ml of skim
milk were sterilized in to the 250 ml <capacity conical
flask and cooled *to 30°%¢c. It was inoculated with

respective mother culture aseptically at the rate of 2 per
cent and at respective temperatures till the formation of
firm coagulum. Sub culturing was done weekly. Fresh active
cultures were used in egual proportion after testing for

the guality of dahi.

3.4 Preparation of soymilk:

Sovymilk was prepared by the modified method of

Prakash et al. (1375).

A 300 ¢gm of soybeans were soaked in S00 ml of
water added with 0.5 per cent Sodium bi-carbonate. This
was left over night at room temperature, The soak
splution was drained. The seeds were blanched in fresh

boiling tap water solution of 0.5 per cent sodium bi-
carbonate (NaH€O3) for 30 minutes. The hulls were then
removed Dby rubbing. Approximately 100 gm of dehulled
beans were taken at a time in an electrically operated
mixer (Juicy type) and ground with 400 gm of boiling water
for 10 minutes. The dispersion was filtered through a

muslin cloth to get soymilk.
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3.5 Treatment combinations of Soydahi :

For the preparation of goydahi the ftreatments were
arranged as per the details shown below.
Tp: (Control) 100 per cent cow milk
Ty: 90 per cent cow milk + 10 per cent soymilk.
To: BO per cent cow milk + 20 per cent soymilk.
T3: 70 per cent cow milk + 30 per cent soymilk.
T4: 60 per cent cow milk + 40 per cent soymilk.

Tg: 50 per cent cow milk + 50 per cent soymilk.
3.6 Inuoculation of starter culture:

The above combinations of each 1000 ml guantity
were heated at 90°C for 15 minutes and cooled to 30°C
(ambient conditions). The sugar was added at the rate of
5 per cent in each treatment to promote the growth of
lactic fermenting organisms. These treatments were
inoculated with mixed starter culture of Streptocoeccus
lactis, Streptococcus lactis sub spp. diacetylactis, and
Lactobacillus bulgaricus all in equal proportions at the

o

rate of 2 per cent. This lot was incubated at 34°C

temperature for 16 hours for the preparation of dahi.
3.7 Preparation of soycombined chakka:

The whole guantity of dahi obtained in each
treatment combination was hung in & muslin c¢loth for

draining of whey. The draining of dahi was carried out
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Flow diagram of Soyshrikhand

Whole Soybeans

Soaking in water with 0.3% NaHcox
: for 12 Hrs.
Draining of soak solution

Blanching of soybeans in fresh boiled
water with 0.5%4 NaHcoz

"
1]

Dehulling

1]
]

Grinding with hot water in mixer
: 1.e. 1:4 (W/v)

Straining through muslin cloth

.
<
1
i

Boiling of soymilk at 6505 for 30 min.

-

Combination of soymilk + cowmilk
: 1.e. (30:50)

Addition of sugar @ 3%

t
'
[}
t

Addition of mixed starter culture @ 2%

[
1

Incubation at 34OE for 16 Hrs

1
€
.
t

Hanging of Dahi 1n muslin cloth

—- .

Draining of whey for 6 Hrs.

[]
v

Addition of sugar @ 3%

1
1
)
+

Addition of condiments, colour, and flavours.

L3
¥

Packaging

Storage at 5 to IOOC

]
]

Soyshrikhand
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for & hourg to drain out the whey. The chakka was
collected and weighed and then stored in a refrigerator

before it was useéfor the preparation of goyshrikhand.

3.8 Preparation of Soyshrikhand:
The sovshrikhand was prepared from soymilk

gg&ﬁghﬁg by using traditional method. The sugar was added
at the levels of 35 - 40 - 45 - 50 per cent of the weight
of soychakka. After the sensory evaluation by the judges
the levels of 40 per cent sugar by weight of soychakka was

finalised as preferred and this was used subsequently for

further studies. The addition of other condiments such as
0.5 ¢m Nutmeg Powder, Elaichi flavour, Saffron colour
{food grade) were tried for each treatment combination
lot. The product was kneaded by hand kneading machine
(puranpatra). After preparing soyshrikhand it was
examined for 'sensory qualities including flavour,
cansistency, colour, sweeteness, Mouthfeel and overall

acceptability.

3.9 Sensory evaluation of Soyshrikhand:

The extent of acceptability of the product was
decided by subjecting it to sensory evaluation to a
semitrained panel of judges. The evaluation of

soyshrikhand combination was done for the following

parameters.
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i/ Colour

ii. Flavour T Q. (3) i ,i

iii. Mouthfeel

iv. Sweeteness
V. Consistency
vi. Dverall acceptability.

The scoring was done on" 9 point Hedonic scale,”
developed by Quarter master, Food and container Institute,
U.S.A., (Gupta 1876}, The numerical values were given from

1 to 9 as shown below;

g --- Like extremely

8 --- Like very much

7 --- Like moderately

6 --- Like slightly.

5 --- Neither like nor dislike

4 --- Dislike slightly

3 --- Dislike moderately

2 --- Dislike very much

1 --- Dislike extremely
3.10 Statistical analysis:

The SCOores given by different judges were

tabulated. The data were analysed statistically by
Completely Randomized Design (CRD) asg per Panse and

Sukhatme (19687)., The significance was evaluated on the
basis of critical differences. Thus treatments were

compared for sensory quality.
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3.11 Composition of Soyshrikhand:

Soyshrikhand prepared by the different treatments

was subiected to chemical analysis which comprisedofthe
determination of moisture, total solids, ash, protein,

fat, Lactose, acidity and PH,
3.11:i Determination of moisture:

The moisture content was determined by 1.85.1
{1864). Method.

A 5 grams of sample was taken in a taved flat
bottom evaporating dish, It was heated on water bath till
dryness. Then it was transferred to hot air oven adjusted
at 1OODC. Heating was continued for 30 minutes,. The dish
was cooled in a desicator and weighed. The process of
heating, cooling and weighing was repeated till the loss
in weight between two successive weighings did not exceed

1 mg. The moisture contents of samples were expressed as,

Loss in weight of sample
% Moisture = -—-----memoo oo x 100

Weight of samples
3.11.1ii Determination of Total solids:

The residue left after the determination of
moisture was used for the calculation of total solids,

The residue was weighed and total solids were calculated
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by using the formula as shown below,

Weight of residue
% Total solids = --=--------romomrm e x 100
Weight of sample

3.11.1i11 Determination of Ash:

For the determination of ash the method was
employed as recommended in 1.S.1. (1961},

The residue obtained in the determination of fotal

solids was transferred to a "muffle furnace" at a
remperature  of 650°C for 5 hours and ignited, On ashing
it was cooled in desiccator and weighed. The procedure

was repeated till a constant weight,

Weight of ash
% Ash I x 100
Weight of sample

3.11.1iv. Determination of Protein content of Scyshrikhand:

The protein content of soyshrikhand was determined

by the method described in A.D.A.C. (1865).

A 2.0 grams of soyvshrikhand were taken in to a

Kjaldahl’s flask. This was added with 25 ml of pure
nitrogen free concentrated sulphuric acid. It was added
with 10 gm of digestion mixture (pontassium sulphate and 2
per cent copper sulphate).

The flask was placed on the digestion rack,.

Initially the flask was heated gently in an inclined
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position. WVhen the frothing was ceased and white fumes
were stopped the heating was continued strongly, taking
care that the liguid boiled moderately, The flasks wers
rotated occasionally to wash down any carbonaceous matter
remaining on the side of the flask. When the content
became clear it was allowed to cool. This was diluted
with water and the contents were transferred in to a
distillation flask with 400 ml of ammonia free water. A
100 m! of 40 per cent NaoH were added to the flask, sé as
to form a distinct laver at the bottom. A 50 ml aliguot
of N/10 H»504 were taken in a beaker. A few drops of
methyl red indicator were added to it. This was placed
below the condenser tube at the receiving end of the
distillation assembly. The assembly was made air tight
and the heating was started. The steam containing ammonia
vapours was condensed by the condensor and was collected
in N/10 HaS04. When about 200 ml of distillate were
collected the tube was disconnected and the end of the
condensing tube was washed with distilled water in to the
beaker containing the distillate. The distillate was
titrated with N/10 NaoH. The methyl red indicator changed
from red to yeliow when neutral point was reached. A blank
was run Simultaneocusly. The percentage of Nitrogen in the

sample was calculated as (1 ml of N/10 HoS804 = 0.0014 gm).

% Nitrogen ST T T e e e e x 100
insample Weight of sample
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Z.11.v Determination of fat of Soyshrikhand

The fat contents of sovshrishand ware determined

T

by the method recommond:sd by Chowdhars (195390,

A5 gm o of soyshrikhand wmere wainned In 20 oup  of

the butvyromster osa2d for the determination of fat oontant
of  oream. Thnis was added with 10 ml of sulobhuric go1d
iEp. gravity .82, One ml of amvi alocohol was adgded  to
it. Then sufficient ouanitity of distillisd water was adogsd

in ardsre fo pring the liauld in gradoated stem  of  the

—t

putyrometsr. This was stoppsrvad and mixed throuohliv.

was Olaceg on watsr path at 7O O and ooccasionaily shaken
wuntill the solids wers dissolved. It was cantrifugsd  arv

A4S0 RPM an the Gerber s centriftuns for 2-4 minuies.
reading obtained 1n the oraduated neock of the buftyromebae

was recordesd as the fat content.
J.ll.vi Determination of Lactose of Sgyshrikhand:

The Lactose content of sovahriknand was determines

by Lane and Ion’'s method as descraibed in I8 147% (part-11:

19468,



A 10 gm of sample was weighed in to a 250 ml

beaker. A few drops of acetic acid were added to it.
This was set aside for 15 minutes. A 10 ml of boiling
water were stirred well. The supernatant liquid was
filtered through whatman No, 41. The filterate was
collected in a 250 ml volumetric flask. Sufficient
weighings were given. Finally the volume was made up to

the mark.

A 5 ml aliquot of Fehlings 'A'and 5 m! of Fehlings
‘B! were mixed with 40 m]l distilled water in a 250 ml
conical flask. A few glass beads were added. The
contents were brought to boiling. The filtrate (obtained
above) was titrated against this wusing methylene blue
indicator. Lactose percentage was found out by the

following tormula,

% Lactose = -~-------eemmoommom

BR x 10
LV - Lactose value, BR - Burette reading.
3.11:vii Determination of carbohydrate contents

Soyshrikhand:

The carbohydrate contents of Soyshrikhand were

determined as per [.S.1. (19811,
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The carbohydrate contents of the samples were
determined by difference i.e. by substracting the sum of
per cent values of moisture, protein, fat, ash and crude
fibre from 100. The resultant figure represented per cent

of carbohydrate in the samples.

3.11.viii Determination of acidity of Soyshrikhand:

Acidity was determined by [.S.1. (1881) method. A
10 gm of sample were taken accurately in a porcelein dish.
It was mixed with 10 ml of recently boiled and conled
distilled water. A few drops of phenolpthalein indicator
were added +to it and this was titrated with N/10 NaoH

solution.

Acidity percentage = -—--------- oo rees s x 100

3.11.ix Determination of PH of Soyshrikhand:

The PH of the samples was measured by using

digital PH meter (335). Firstly the PH meter was

standardized at 25°C by using standard buffer solution.

The temperature of the PH Meter was adjusted for standard

temperature with the heip of knob. The PH of the sample

was observed and recorded on the dial.
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3.11.x Determination of standard plate count (SPC) of

Sovyshrikhand:

The standard plate count being one of the
important micorbial parameter was determined by adopting
nutrient agar method as cited by indian standard
(1862, It was prepared as shown below;

The compositon of nutrient agar was made as:

Ractopeptone 10 gm
Common salt 5 gm
Beef extract 10 gm
Water 1000 ml
pH 7.2
Agar 15 gm

The media was prepared by dissolving peptone of

beef extract in warm distilled water. It was added with
common salt. The contents were then heated to boiling.
The PH of the medium was then adiusted using bromothymol
blue indicator. The medium was again boiled for 10
minutes and filtered through the filter paper. The agar
powder was added to the medium. The contents were boiled
to dissolve the agar completely. The hot medium was

filtered through muslin cloth lined with absorbent cotton
soaked in water. The medium was distributed in gquantities
of 150 ml in 250 m! c¢onical flasks and sterilized by

autoclaving at 15 lbs for 15-20 win.
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Appropriate dilutions of the samples in sterile
saline were plated out in duplicates using the media and
the plates were incubated at 37°C for 24-28 hours. The

colonies were counted acecording to the standard procedure.

3.11.xi Determination of coliform count of Soyshrikahnd:

The coliform count was measured as per the
procedure given in IS (1886) by using violet red bile agar
(VRBA) medium having following composition,

Perecent

Feptone 0.70
Yeast extract 0.30
Bile salt 0.15
Lactose 1.00
Sodium chloride 0.50
Neutral red 0.003
Crvstal violet 0.0002
Agar 1.50
At first the peptone yeast extract and sodium

chloride were dissclved in warm distilled water followed

by boiling for 10 minutes. After adjusting the PH of the
medium to 7.2’it was mixed with the bile salt solution
which was seperately dissolved and adiusted to PH 7.2,

The medium was then boiled for 10 min. and filtered
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through filter paper. The agar powder was then added to
the medium and the mixture was boiled to dissolve the agar

completely.

The hot medium was then filtered through the
muslin cloth lined with absorbent cotton scaked in water.
The dextrose solution and filtered solution of neutral red
and crvstal violet were added to the medium and the volume
was made up by adding warm distilled water to it. The
medium after distribution in flasks was sterilized by
autoclaving at 15 lbs for 15-20 min. and the plates were
incubated at 37 to 40°C for 24 - 48 hours. The red dark
coloured Colonies which appeared both on surface and

subsurface were counted.
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CHAPTER IV

RESULTS AND DISCUSSION

-4

ne nresent studies comprised the formulation of
sovoombined  dahi and ghabrka which further resultec n a2

the final pcroduct 1.8, Soyvshrikhand. The srudie

i

incarporatec the following paramefers.

i. Yield cnaracters of Sovchakka and Sovshraikhandg.
2. Sensory evaluation of Sovshribhard,

S Chemical compositicn of Soyshrikhandg.

4, M™Micreoblological auaiirty of Sovshrikharmd  nclucing
standard plate count and col:form count.

3, Preliminary chservations on the storage whi
Sovshrivhand.

4.1 A nowvel aporocach was taken uo to 1mcorporate b

Tha cultures empioved were Strentorocous lartzz.
Streptococcus iactis Jdiscetviactis and tactobac:llur

n:li comDinations as ocuitlined in the earlier ghapteor wece

made starting from O to S50 per cent sovmilk  in Te-T

combinations respectively. The fheat treatment toc tne m:i:

and other detai1ls are also given under the materials. The

inoouelaticn was  done at the rate of 2 per  cent and tihe
) ) ! .

incubhation was  Ccarvried out at T47C for i5 hes. whroh
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resulted 1n dah: of desired characters,. The Soyoehabias  woz

Y

obtained by ailowing the samples to be drained %o the

muslin clotn by bhanging for 9-6 nrs. The details of thxe
vield obptained 1n case of Sovchakks are oregented

4.1.1 Yield of Soychakka.:

The vields obtained under the different treatnenits
combination are presented wunder Tabie 1.
Table | Y:ield of Sovohalbba.

Repiication Ri RII RIII RIV RY Mean

Treatmeri o/ it
Ty sas 248 248 o5 349 63
Ty 42 ZE0 81 I=S I5& Bz

T= 254 535 I35& I5% 355 s

T= 359 &0 62 259 I50 260

Ta Z6U 362 250 IES 362 362

T T RI=Y) 64 67 362 365

it may be apparent from fthis table that the mean
vields of Soychakis varied between 345-3250 g per litre ir
the control 1.e. cow milk chakka. A further glsnce at thiz
data revealed that the yvields varisd between Z4A9-3467 o
The lowest value was recorded 1n the treagtment Ty (100G par

cent of cow mi1lik) where ag’the highest vield 1s 1n oase o

N

T= 150 per ent combination of sovmilik) as such  the

4a









treatment means were significant in the cominastions 7.
T2, T=. Ta and T= over that of the conftrol TTe The
nighest mean yield were recorded under the freatment Tg !
per cent soymile combination) valued at 363 g.

A comparison  of the yvield data could very well
suggest that there was an appreciable :ncrease 1N tne yreld
of Sovchakka (base of Sgyshrikhand) due to the replacemars
by soymiliy, which 13 the excellent source of v S
proteins. Desa: gt al. (198%) reporfed the vield of chabl 2
due to homogenization of milk was slightly i1noreased (Z23.9C
per cent?,

d.1:11 The bage produouct of Soveochakkas Y 3 furthes
transformed 1n to Joyshribthand by the 1ncorporation ot 45
per cent sugar and with the addit:on of condiments viso..
Elaich:y and Saffron colour. The oroduct resulted afier
kneading was weighed for the finali yield. The resul
obtained are presented umder Table 2.
Tablie 2 VYield of Soyshrikhand
Treat_ Details of Treatments Quan;1;;w“*;;;;; “““““ ;:;;;“_;;;;; ————— ;;;;;””"
ments of of of added vield
Soydahi Sovchakka Whey (407 af
(Qm? {gm) (ml? (gm} Sovshriszhard
(am?
To 100 % couniih oo 388 ss2 1a0  ame
T4 F0 % cowm:lk + 10%W soymilk 100D 52 548 141 493
T- 50 % cowmilk + 20% sovmilk 1000 3% 645 142 497
Tz 70 % cowmilk + 20% sovmilk 1000 360 540 144 304
Ta 60 % cowmill + 40% sovmilk 1000 &2 £38 143 507
fs 30 % coumili + S0% soymilk 1000 745 525 144 511









that the zame cuanitity of Zoydgahi a3t the rate of 1 Moo
ustilized for the fTormuiation of Sovochabkika and Soveshrikwhano

T
m

348 g in zase of Tn to 365 g 1n caze of Tg 1.e. 100 o
cent cow milk  and 5O per cent soymilk combinario
respectively. The mean vield of whev obtained WOS
between 639 ml to 452 ml. The lowest being 1n cCase of
1.2. 920 per cent soymilk combination. The proporaticn
sugar 1ncorporsted 1s also highlighted 1n the same tabl

The values change as per the mean yvield of Chakka and @

reported s (40 — 14& o 1n the studied combirations of Ta
Tg  1.e. 100 per cent cow milk and 30 per cent sovm:

combination TQSPeCffvel‘[,

It 18 interesting to mote from the content of b

it

same Ltable that the fimal vield of Soyshribhand varied “r

-1

i

[§

- 21l g respectively 1n the combinaftions Tg and Tg .

mean vield values for Soycbhakka were ranging Doebwaas

£

i

100 per cent cow mily and 20 per cent soymili combination,

It 18 encouraging to note from the recults obta:r
tha there mhas been an appreciable gairn 1n vield of fin

oroduct i.e. Sovenraikhand as could be visualised from it

descripgtion that there has been replacement of 5S¢ ger ce

milk by the way of sovmilk 1n the Combination Te=. Furth

more the yielos were recorded with the increasing tre:

wirth increased 1ncorporation of soymilk. This could
taken as 3 positive sign to have the veplacement of m:

solids through the incorparation of sovsolids 35 right

hh

£

-

i

-
%



sroiected owt by Acmarya (1989 that the mile 13 DbDecom:ing
3 commodity of desrth under Indian condirtions due  to o
population explosion. In corder to bridge the gag oF ope
capita avairlability, the nresent way of formulation oY
Covshrikhand could be taken up as a positive sten N the
right direction. The problem of feeding millicons Yhrowgh
milik soiice could thus be tackled throuagh the 1ncorporat:or
ot wvegetable proteins 3and one that has been tried L3
zoybean.

4.2, Sensory evaluation of Soyshrikhand:

4.2.1 Sensory evaluation of colour of Soyshrikhand:

The Sovshrikhand obtained was subgected £ thao
sensory evaluation by a semitrained panel using & "9 point
Hedonic scale’. The results cbtained are presented e
Tabie 3.

Table T Sensory evaluatinn of colouwr of Soyshribhang:
Reolications  BI ALl AIII  RIV  RY  Mean
Treatmerts

T b.64 7.8 8.21 8.71 7.0  7.78
Ty L0357 7,70 8,07 7.835 2.14 TLEG
To £.92 7.71 8.44 9.00 7.87 704
T 5042 7.57 8.92 5.57 g2.27 .04

Ta .42 7,42 B.10 2, o0 5.28 7. a4
Te 5.78 PRy 3.532 2.42 8.325 7B
CD at 2% .18
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& glance at this table may suggest that the oproduc

was scoredg for the studied character 1n the mean rurou
valuez of 3.78 - 2,00 1n case of Tg and P~ respeCtivel

1.8. SO per cent sovmilk combination  ang  2C ner  oent

sovmilk  combination. The treatment means ranged LDenuvesn
T.&T - B.01 respectively an T oand Tz oi.e. 30 per  cen
soymi ik  combination amd I3 per cent  soymilk combination,
It mayv ©be further noticed from the data that ths soores

cffored showed non signifiocant differences, so fax 2z
colour character was concerned. It 18 1nteresting to nob
that trough the control treatment of Tp was rated at b
mean value of 7.78  thig was surpassed by R
sovoompinations  viz., T2 and Tx recorded at 7.4 and 2,00

regpectively. Though the oroduct was artirficialliyv coloured

wihth  the fopod grade colowr thers seems o be 3 res

uniformity 1n the colour of the product. There 15 3 grour
to pelieve that incorporation of sovmile to the ievel of ©
per cent did not change the ncrmal colouwr characters of b

final product Soyshrikhand significantly, hence 1t could e

inferred from these observations that soyvcombinations o

the Soyshrikhand could go a long way without affecting trms

nocrmal  Shribhand colour characters., Anejya et al. tre77
utilizced +the 1ndustrial process for the manutaciure of
Shrikhand &ygdreported satistactory characters of the fing

product  that had 4Z per cent sugar. Jpadhayayse o2t o,

(198%7 recorded the changes :n fthe semnsory gual:ities of

stored Shrikhand at 7+ ZT7C.  Sharma  and Reuwber

= "
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reported a good guality Shrikhand made from ultrafilterated

Chakka.

4.2:ii Sensory evaluation of flavour of Soyshrikhand:

The flavour character of the Soyshrikhand was

adjudged by the same panel and the results obtained are
tabulated subseguently in the Table 4.

Table 4 Sensory evaluation of Flavour of Soyshrikhand:

Replications R1 RII RILI RIV RV Mean
Treatments

E 7.50 8.00 8.71 8.14 B.14  8.10
Ty 6.42 7.64 8.35 8.50 8.21 7.82

To 68.57 7.35 B.53 8.50 7.42 7.67

Ta 7.00 7.35 8.67 B.67 8.50 8.02

Ty 8.00 7.14 . 8.87 B.35 8.28 7.69

Tg 6.42 6.71  B8.35 8.64 8.35 7.69
s.E. o+ 0.3s T
CD at 5% 1.13

[t may be apparent from observations that th@se
scores range between 6.00 - 8.71 respecetively in case «of
Ty and Tgp i.e. 40 per cent soymilk combination and 100 per
cent cow milk. It may be further noticed that in general
the mean values for flavour did not changed significantly
in the opinion of judges. However rating at 8,10 which was

followed by Ty at 8.02. This means that the higher l‘cking

of Soyshrikhand made from pure cow milk was exhibited by

Wi



the panel members. However from the statistical point of
view there had been no significant differences 1in the
flavour rating for Ta or Tg. This may be further
interpreted in the terms that the combination Tg or T3
faired well in the opinion of judgss. In other words the
replacement of milk solids through sovmilk solids could be

succesfully tried in a product like Soyshrikhand. The

problem of beany flavour which has been the persistent
character in soymilk or other products has been a
technological challenge in the field of foond/dairy
industry. The present results are note worthy interms that
this problem has been totaly eliminated. Umakapoor st al.
(1977) suggested that the skimmed cow milk prooved to be
best which was followed by soymilk in terms of flavour.
Chakrabarati and Gangopadhyay (1880}, Utilised the soymilk

for the preparation of SoyRasogolla that had desirable

flavour. Katra and Bhargava (1980) formulated Rasogolla

from blends of soymilk and cow milk.

4.2:11i Sensory evaluation of sweeteness of Soyshrikhand

The sweeteness character of soymilk was tested by
the panel members applying the "9 point Hedonic scale".

The values are presented under Table 5.
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Table 5 Sensory evaluation of sweeteness of Soyshrikhand

Replications R1 RI1l RI11 RIV RV Mean
Treatments
N 7.71 B.07 9.00 6.4z 7.92  8.22
Tq 7.28 7.35 8.85 8.42 8.00 7.98
To 7.14 7.64 8,71 8.35 7.64 7.80
T 5.71 7.85 B8.57 8.85 7.92 7.98
Ty B8.50 7.28 8.42 8.35 8.21 7.75
Tg 5.85 6.35 8.67 8.64 8.14 7.73
s.e. o+ 0.3
CD at 5% 1.01

[t may be witenessed from the contents that values
ranged from 6.35 - 9.00 respectively in case of Tg and Tp
i.e, 50 per cent soymilk combination and 100 per cent cow
milk. A further glance at the mean values for sweeleness
could hightight that though the values changed numerically
between 7.73 to 8.22 in Tg and Tp were statistically non
significant. The higher value for sweeteness could be
taken wup in case of Tp as a blending of sugar along with
milk proteins and the final acid level achiewed 1in the

product. Similarly the there counterpart of soyshrikhand

also exhibited an appreciable resemblance of the same
character as mentioned earlier, there had been very little
diffrences in different combinations tried and hence a
level of Tg i.e. 50 per cent soymilk incorporation could be

taken up as the optimum level to get the final sweeteness
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character of this product., Aneja et al. (18977) reported a
level of 42 per cent sugar in the final product that gave
desired attribute to Shrikhand.

4.2:iv Sensory evaluation of consistency of Soyshrikhand:

The consistency attribute of Sovshrikhand Q7€

mentioned under Table 6.

[t may indicate that the values range between 6.35
to 8.78 respectively incase of Ty and Tgp. Further more the
mean values for the treatments occured in the range of 7.47
- 8,03 respectively in Tg and T, i.e. 50 per cent soymilk

combination and 20 per cent soymilk combinations.

Tabhle 8 Sensory evaluation of consistency of Soyshrikhand

Replications RI RII RI1l RIV RV Mean
Treatments
N 6.71 7.14 B8.64 8.78 7.92  7.84
Tq 6.35 7.00 8.64 B.78 8.21 7.80
To 7.14 7.35 8.50 8.50 B.64 B8.03
Tz 8.57 5.85 8.21 8.21 7.85 7.54
Ty 6.64 5.71 8.25 7.82 B. 14 7.53
Ty 6.42 8.14 8.00 8.78 8.00 7.47
s.E. o+ 0.4t
CD at 5% 1.18
The results were non significant though the
numerical differences did exist. It may be regarded there

fore that the individual combinations of Tp and Ty were at
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par with each other, so far as the consistency was
concerned. This could be explained further with the
interpretation that the curd formed in the original product
of dahi was analogous with that of soycombined dahi. This
further could suggest that the characters of Soychakka and
cow milk Chakka were identical interms of consistency. The
casein i.e. miik protein seems to have beepuniformly blended
and amalgamated in the combination of Soychakka and

subseguently the Soyshrikhand. This could be taken wup

again as a positive sign in the direction of the final
acidity of the product. In other words the consistency of
the product appears to be unigueinblending of the milk
proteins along with soyproteins, sugar (sucrose) as well as
the residual moisture content in the final product. The
resul tant consistency has been the most sought for
character in terms of sensory quality as well as consumer
acceptability. A shrikhand can only be called as
shrikhand., if it possesses a right combination of the above
three. It may be possible as experienced in the milk
proteins of the casein which has a binding property for
water might have combined it self along with soyproteins to
formulate a fine net work along with water droplets and the
present fat portions. The consistency could there fore be
taken up as the desired atiribute which was successfully

achieved in the soyshrikhand combinations discussed

recentiv. Prajapati et al (1990) reported the overall

-

acceptability of shrikhand obtained from post-production



heat treatments. The consistency and sensory profile of
the product was also studied. According to the reports the
flavour, body and texture indicated a slight 1increase in

firmness of the product.

{.2:v Sensory evaluation of Mouthfeel of Soyshrikhand:

The soyshrikhand was also assesed for its character

of mouthfeel,. The results obtained are presented under
Table 7. It could be noticed from the contents that
the wvalues ranged between 5.82 to 8.71 respectively in Tg
and Tp i.e. 50 per cent soymilk combination and 100 9per
cent cow milk. A further glance at the same table
indicates that the treatment means were statisticaly non
significant.

Table 7 Sensory evaluation of Mouthfeel of Soyshrikand

Replications RI RII RITI RIV RV Mean
Treatments

N 7.42  7.85 8.71 8.50 8.07  8.11
Ty 7.07 7.28 8.50 8.50 8.50 7.97

To 7.14 7.35 8.38 7.64 7.85 7.87

T3 5.78 6.92 8.53 8.42 7.85 7.70

Ty 6.85 7.07 8.53 8.21 8.42 7.82

Ty 5.92 6.42 7.85 8.64 8.14 7.39
sk o+ o.3s
CD at 5% 1.02

The mouthfeel is the sensory character which may be

regarded as a sovd of hidden attribute in other words it
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is the subiective character which has the objectivity that
could measure the sensation generated after putting the
product on tongue taking it under the teeth passing it to
the last end of fthe tongue and finally gulping 1it, -this
also could live the after taste i.e. last feeling. Whole
this process and the phenomena of sensation could be
characterised by the word mouthfeel. The mouthfeel in case

of soyshrikhand could be considered as the identification

of the specific textural character i.e. CONSIsStency.
secondly) the mingling effect generated due to the
combination of sugar, acid and the blandness of proteins.
This in sum total do effect the sensation of mouthfeel,
further more it is the combination of flavours i.e.
diacetile and the artificial flavours added if any. Do live
there effect on there infact on the senses of the consumer
or the ijudges. It is encouraging to note from the scores
obtained for the combinations that they were liked
moderately to very much and in certain cases they were like
extremely. The higher value of Tp is again suggestive that
the traditional liking of the judges has been towards the
dairy based product only)however,the differences being non
significant. Soycombined shrikhand samples also faired well
in terms that they were next only in succession. 1t may be
inferred from this discussion that the blending of
soysolids resul ted in a moderately good to excellent
product in terms of various sensory characters including

the mouthfeel. More over it may be observed that the
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product as adjudged by panel members did not hinder in any
way with their sensory taking in as well as did not live
also any 1illsensation after words. This 1is sufficient
enough to indicate that by the process of fermentation and
the treatment combinations wutilised a well come grade
product could be obtained. Bardale et al. (1887) reported
the preparation of Shrikhand like product from skim milk
Chakka fortified with 20 per cent apple pulp. The blends
was superior over other two fruit pulps namely mango and
papava. Sharma et al. (18892) reported Shrikhand from
ultrafiltration retenate process that had desired sensory
gualities.

4.2:vi Sensory evaluation of Overall acceptability of

Soyshrikhand:

The product of goyshrikhand was also subjected to

the tasting in terms of overall acceptability. The scores
analysed are presented under Table 8,

Table B8 Sensory evaluation of Overall acceptability of
Soyshrikand

Replications RI RII RITI RIV RV Mean
Treatments

E 7.85  7.85 8.71 8.4z 8.35  8.14
Ty 7.00 7.35 8.35 B8.14 8.07 7.78

To 7.21 7.50 8,80 8.00 8.00 8.06

T3 6.64 7.42 B8.67 8.00 8.28 7.80

Ta 6.85 7.35 8.87 B8.64 8. 14 7.83

Tg 6.35 6.78 8.35 8.42 8.42 7.66
s.e. o+ 0.3s
CD at 5% 0.998

D






It may be apparent from the data that the
treatments range between 6.35 to 8.00 that is incase of Tg
and Ty respectively. The mean values for the treatments
"interms of overall acceptability were recorded as 7.686 to
8.14 respectively 1in case of Tg and Tp i.e. 50 per cent
soymilk combination and 100 per cent cow milk. It is

.

interestingly to note that the treatment Tp was rated at

B.06.

It may be interpreted from the data obtained wunder
Table 8 that the overall acceptability could be taken up as
the sum total of various sensory characters viz., colour,
flavour, sweeteness, consistency, mouthfeel and is governed
by the final liking of the judges. In a nutshell this

character of sovyshrikhand has been the key factor in

adopting this product from the market point of view. As
the treatments were non significant they behaved as to be
atpar with each other. Though the liking of the judges was
for the +traditional dairy based product which was
numerically higher the soycombined shrikhand alsc competed
appreciably interms of overall acceptability. It may be
concluded therefore that from the excellence genserated by

this product the traditional shrikhand and soyshrikhand

were atpar with each other, conclusively a blend of 50 per
cent soymilk and 50 per cent cow milk could result in an
appreciably excellent product which would have all the

desired sensory attributes of the conventional shrikhand,
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considering the economics of this product this could be
rationally cheaper than that of the normal shrikhand.
Hence this may be regarded as a note worthy attainment of

present investigation.

4.3 Chemical characters of Soyshrikhand:

4.3:1 Percentage acidity of Soyshrikhand:

The acidity character of soyshrikhand was analysed

and results obtained are presented in Table 9.

It may be evidenced from this table that the
acidity values ranged between 1.06 to 1.27 respcetively in
combinations of T2 and Tg i.e. 20 per cent soymilk
combination and 50 per cent soymilk combination. The
control Tog behave intermittently in this two ends. The
mean percentage acidity values recorded non significant
differences excepting the one in case of Tz which was
significance over the rest valued at 1.20 per cent. It may
be interpreted from the recorded observations that the

acidity o©of sovshrikhand was the ultimately remained after

the preparation of chakka, its incorporation with sugar and
other ingradients 1i.,e. condiments. Ganguli and Boman
(1858) recorded the percentage acidity of chakka at 2.32.
Earnest et al (1968) observed the acidity of market chakka

.

at 2.0 per cent.
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Replications RI RII RIII RIV RV Mean
Treatments

1o 1.7 .22 1.08 1.18  L.28  1.17
Ty 1.18 1.21 1.26 1.08 1.186 1.18

To 1.06 1.13 1.13 1.18 1.22 1.13

T3 1.17 1.21 t.12 1.25 1.26 1.20

Ty 1.21 1.18 1.26 1.26 1.08 1.20

Tg 1.18 1.13 1.15 1.11 1.27 1.17
s.E. o+ o2
CD at 5% 0.06

As could be expected that theacidity level of

soyshrikhand has been moderately lower over that of the

Chakka. This may be attributed to the use of the soysolids
in different combination though the milk sugar namely
lactose has been present to certain extent in all the
treatment combinations. It may not be ignored that the
soysolids interms of soycarbohydrates including
oligosaccharide i.e. Raffinose, Stachvose and Verbascose
also had been contributing towards thely effect on the
availability of sugar for fermentation. It is experienced
generally +that the oligosaccharides of the vegetable
sources are difficult to break down in to simpler compound
i.e. reduced sugars which could acts as substrates for
fermentation and subseguent production of lactic acid. The
approach adopted included the utilization of mixed strain
that comprised the component of Lactobacillus bulgaricus.

Here it is essential to note the streptococci could have
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acted in the first phase of fermentation wutilising the
available sugars fto a specific level of around 0.981. The
remaining part how ever might have been taken up through
the fermentation of complex sugars. These further might
have generated the reducing forms of basic glucose and
galactose. Finally the present levels of acidity arrived

may be regarded as a sum total of the complex changes that

might have occured 1in total carbohydrate strata of
soychakka as well as soyshrikhand. 1t may be concluded

therefore that through the incorporation of soysolids the
acidity level in the final! product could be attain in the
moderate ranges and not towards very very acidic side.
From the consumer point it could be noted therefore that
the final level of acidity in the range of 1,15 to 1.20
could be acceptable gquality.

4.3:11 PH of Soyshrikhand:

The Sogyshrikhand samples alsoc analysed for there PH

characters. The results are depicted under Table 10.
Table 10 PH of Soyshrikhand.
Replications RI  RII Rl RIV RV Mean
Treatments

RV 3.50 3.50 4.00 3.50 4.00  3.70
Ty 3.50 3.50 3.50 4.00 3.50 3.80

To 4,00 3.50 3.50 3.50 3.50 3.80

Tz 3.50 4,00 3.80 3.50 3.50 3.60

Ty 3.50 3.50 3.50 3.50 4,00 3.80

Ts 3.50 4.00 3.50 3.850 5.50 3.860
sE. o+ 0.0
CD at 5% 0.30
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1t could be noticed from the observations that the
PH values occured in the range of 3.5 to 4.0 respectively
in the combinations from Tg to Tg i.e. 100 per cent cow
milk and 50 per cent sovmilk combination. 1t may also be
visualised from the mean values that non significant
diffrence did exist in all the treatments. The numerically
higher value of 3.7 was registered for Ty where as value of
3.6 occured in all the rest of the combinations. The
higher wvalue noticed in Tp may be extrapolated from the
discussion under the earlier parameter of percentage
acidity. This could mean there fore that the production of
hydrogen 1ion was comparatively higher in the pure mixed
combinations and therefore the lower values of PH were
observed in case of all the soycombined shrikhand samples.
More over the PH value of 3.7 was observed in case of Tg,.
Here it is ground to believe that the mean PH value of the
cow milk shrikhand samples remains steady where as that of
the soycombination passed further to the lower PH. This
could be attributed to the fermentation changes Dbrought

about in the oligosaccharide from soysolid which c¢could

subsequently have liberated the fermentable sugars
conclusively. It may be affirmed that the proporftionate
presence of soysolids may help to improve the PH

characteristics of shrikhand.
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4,3:i1 Chemical composition of Soyshrikhand

The soyshrikhand samples were analysed for there

chemical make up. The results obtained on composition are
present under Table 11.

Table 11 Chemical composition of Soyshrikhand

Component(%) Moisture Total Fat Protein Lactose Ash Sucrose
solids content
Treatments

To 43.60 56.40 5.2 5.10  4.90 0.92 40.00
Ty 43.48 58.B2 5.1  5.86  4.50 0.88 40.00
To 42.72 ©B7.2¢ 5.0 6.38  4.10 0.82 40.00
Ta 42.32 59.€8 4.8 7.10 3.860 0.72 40.00
Ty 41.08 58.92 4.7 8.30 3.20 0.66 40.00
Tg 39.96 60.04 4.5 9.50  2.60 0.56 40.00
EX 0.37 0.4z 0.05 0.19 0.28  0.01 00.00
CD at 5% 1.08 1.23 0.17 0.57 0.83 0.03 00.00

Moisture :

It may be apparent from the data that the moisture
contents ranged between 38.96 to 43.60 per cent
respectively in case of Tg and Tp i.e. 50 per cent soymilk
combination and 100 per cent cow milk shrikhand. Further
more the mean moisture content varied non significantiy.
The observed values for the moisture content. seems to be
slightly lowered than that of the traditional shrikhand.

The probable explaination for this coﬁld be given

on the basis that the sucrose content was added under each
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treatment at the rate of 40 per cent, What ever the free

moisture content present in chakka could have been absorbed

and retained in the form of a SYrup of higher
concentration, hence it may be likely that the moisture
contents registered wunder this studies were 1in the

specified ranges.

Total solids:

As regards the total solids it may be seen from the
table, the wvalues change from 56.40 to 60.04 per cent
respectively in Tp and Tg i.e. 100 per cent cow milk and 50
per c¢ent soymilk combination. The differences in the
treatments were significant for this parameter over the
control of Tp. It is interesting to note that tfthe
proportionate increases in the levels of total solids were
observed with the addition of soysolids in each of the
treatment combinations. Moreover the other maior

constistuent that account for was the sugar content.

Fat:

The fat contents of soyshrikhand samples ranged

between 4.5 to 5.2 per cent respectively under Tg and Ty
i.e. 50 per cent soymilk combination and 100 per cent cow
milk. The cow milk component exhibited significantly
higher level of fat over that of soyproteins. This may be
contrary to the expectations because certain amount of fat
is present in soysolids. However it is likely that this

fat might Thave remained least out during extraction are

61















whey seperation. It could be taken an advantage that the
levels of animal fat has been reduced at the same time the
total fat content is increased as there is a presence of

vegetabl

O

fat. In the last it is note worthy that there is
presence of polyunsaturated fatty acids in the derived

product of sgyshrikhand. [t is worthwhile to mention that

the present trend is towards the lower dietary fat and
moreover towords the consumption of higher amounts of
unsaturated fat. This is rightly in +the direction and
attitude of people to avoid the danger of cholesterol from
the saturated fatty acids as the product has been derived
from cow milk, The cow milk fat is also of the softier type
hence it may be advantageous for those suffering from

"Atherosclerosis" and subseaquent heart trubles,.
Protein:

A glance on the protein content on Table 11 may
reveal that the protein content ranged between 5.10 to 8.50
per cent respectively under the treatments Ty and Tg. The
treatment differences for this parameter were statistically
significant. It may be mentioned that in case of Tg (50
per cent soymilk combination) higest level of protein is

present i.e. 9.5 per cent.

What ever the differences in the protein contents
are observed might have been due to the increased levels of

soysolids under various treatments.
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Lactose :

The lactose contents occured in the range of 2.6
to 4.9 per cent respectively under the treatment Tg and Tp
i.e, B0 per cent soymilk combination and 100 per cent cow
milk. It may be observed from the data that the
significantly difference is noticed with regards to lactose
content. The possible explaination for a shift of the
lactose content towards the lower side with increase level
nf soymilk incorporation may be given to the statement
that the contents were dropped with the increase in the
soysnolids. The lactose is the unigue sugar of the animal

kingdom and hence cbserved nature.

Ash :

The ash contents range between D.56 to 0.82 per
cent respectively in case of Tg and Tp i.e. BO per cent
soymilk combination and 100 per cent cow milk. [t may be
evidenced from the data that the treatment means differed
significantly. The trend noticed was a higher proportion
of ash present with the higher level of milk solids. This
is indicative of the richer status of milk and wmilk
prooducts from the point of ash content or in other words
mineral matter. [t is worth while there fore to bring
about a3 uniform blending of dairy base i.e. cow milk chakka
along with the vegstable protein base i.e. soymilk chakka,
so that desired effect could be obtained. Bhattacharya at

al. (1872) reported the <composition of ghrikhand and

shrikhand powder. They noted moisture 5$5-60 per cent and 2
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to 3 per cent respectively. It consist of total solids 40
to 45 per cent and 897 to 8B per cent respectively under the

shrikhand and shrikhand powder. Aneja et al. (1877

developed industrial process for shrikhand preparation and
prepared shrikhand had on an average 5 per cent fat, 42 per

cent sugar and B0 per cent total solids.

4.4 Microbilogical study of Soyshrikhand:

4.4 Standard plate count (SPC) of Sgoyshrikhand:

.
|

The microbiological examination ot the

soyshrikhand samples was conducted. The first parameter

in that was studied that of standard plate count employing
the potato dextrose Agar media. The results obtained are
presented under Table 12.

Table 12 Standard plate count of Soyshrikhand.

Treatments SPC/gm (103)

e 2a.50

Ty 24.35

To 24,30

Ta 24,55

Ty 24,40

Tg 24,865
''''''' se.«  ze.er

CD at 5% 77.68

It may be evidenced from the data that the maximum

value of 24.85){10:3 was registered in case of Tg where as
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the minimum value of 2&.80x103 was observed under To as
such though the differences were statistically significant
from the microbiological point of view the values seems to
be of lesser differences. The significantly lower value of
Ty or To might be due to the replacement of milk solids
interms of soymilk solids. At the lower level however the
microbes seems to have regained their growth
characteristics with 1increasing proportions of soymilk

solids in the derived products of soyshrikhand hence the

maximum wvalue was reached or SPC under Tg. Upadhyay and
Dave (1877) reported the need for formulation of chemical
and bacteriological standards for +the ghrikhand wWa.s

emphasized.

4.4:i1i Coliform count of Soyshrikhand

The coliform count of soyshrikhand was also taken

up as quality contirol test and the mean observations
obtained are recorded under Table 13.

Table 13 Coliform count of Soyshrikhand

Treatments Coliform count /gn
""""""" 5 s
Ty 8.00
To 9.00
T3 8.00
A 7.00
Tg 6.00
"""" se.+  o.ss 7
CD at 5% 1.68
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1t may be noticed from the contents of this table
the values changed from 6 tc 9 per gram further more the
differences were statisticaly non significant within
treatments. However the treatments T, and Tg exhibited

superior values at 7.0 and 6.0 over that of control.

The possible explaination for such a change in the
growth behaviour of coliform organisms may be given in the
terms that the higher levels of milk solids seem to be
better suited for the growth of such organisms. However
with increased levels of soymilk solids these seems to be
the reverse trend of coliform count. The observed numbers
might have ©been obtained due to the exposures of the
product during draining off or other processings. However
it is encouraging to note that the observed values were
within the range of standard coliform count recommended

for various foond /dairy products.

4.5 Preliminary observations on the storage of
Soyshrikhand:
The preliminary studies were conducted on the

storage quality of newly developed product sovyshrikhand and

the mean observations obtained are recorded under Table 14.
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Table 14 Preliminary observations on the storage guality

of soyshrikhand

Ambient temp.SSOC Refrigerated temp.S—lOOC

Treatments ~~-—=-—- o rm oo s s e e — e m
Poly _ Foly _

Glassjar propylene Glassiar propylene
coated cups coated cups
{hours) {(hours) (hours) {hours)

To 14 18 240 242
Ty 17 20 251 2586
Ta 18 21 258 265
T3 20 22 265 273
T4 22 24 272 282
Ty 22 25 288 300

For the storage of soyshrikhand two types of

packages are used i.e. glasszs jar and polypropylene coated
cups each of 200 gm capacity. These were stored under
ambient conditions of (35°C) and refrigerated conditions of
(5-10°¢C). The results entered in Table 14 indicate that
the minimum storage period in control was 14-18 hrs in both
packages Where a5 the treatment Tg could be stored well up
to 22-25 hrs in either of the cases. Under refrigeration
conditions the average storage period was 240 and 242 hrs
for Tp and 288 and 300 hrs for Tg in glass jar and

polypropylene coated cups respectively.
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4.6 Economics of production of Soyshrikhand

The soyshrikhand was prepared employing different
treatment combinations. It was during the course of
investigation, the treatement Tg proved to be of

significant desired <characters from the stand peoint of
sensory qualities as well as the yield characters. It was
though worthwhile there fore to work out the cost of

production. The details have been given under Appendix [.

The major item of cost included the cost of sovymilk
for Rs5.3; cost of milk at the rate of Rs. 8 and other costs
were Rs. 2, So the cost of the dahi from the combination
was 13 Rs./kg.

As far the cost of goyshrikhand the component cost

included the cost of goychakka per kg Rs. 13, cost of sugar
(40 per cent) Rs. 3., cost of condiments Rs.4 and cost of
package Rs.5. This was summed up to Rs. 25 per kg. Hence
it may be inferred that the cost of production was Rs, 25
per Kg. A marginal profit of 20 per cent may be added at

the rate of Rs. 5 per Kg.

Hence it is concluded that the cost of the product

of soyshrikhand was only Rs.30 per Kg. A comparison of

market prices for similar products could revealed that any
milk products of similar nature could cost around 45-50 Rs.
per Kg.

Hence the developed product could be economical to
suppliment the dairy food needs of the consuming

population,
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Summary
and Conclusion
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CHAPTER V

SUMMARY AND CONCLUSION

The resesarch workx carried cut on the formulation o

sovshrikhang can oe summar:ssd under following points,
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The Streptococcus lactis, Streptococcus lactis sun
SO0, gracetviactrs and Llactobacillus buigaricus
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The cverall acceptability 1ndicated better liwinn

case of treatment TZ 1.e. 20 ger cent sovmilk and

per cent milw solids. Tnis was 3t par with Tg

50 per c¢ent replacement so  far 35 tne ove

accentability  1nterms of all the sensory  charsa

Wevye considered.

The oer cent acidity was on an average at  1.17

the combination Ts. Tre iowest value was 1.137 at
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The average chemical compositizcn of thne Lreatment
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proteins T PL.50, lzctose ¢ Z2.60, ash :  0.5&
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Tme colaifarm count recorded value of &,.0 15

trestment Te of govsorikhandg per gram,

10

Py

+
B

bt

Y]

t

[S]

0

-+

A

»

{

o



[

oy

The average stprage period under the pacvaging of
niase 1ars and polvorocpylene coated cups was 22-25
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whereas refrigeration conditirons enhanced +Feeping

cuality upto Z2E88-200  hrs, under similar p3ackanes.
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CONCLUSION

T

1

& combination of  20:5%0 cow miik  solids  + scwvmil
solids with the addition of 40 per Ccent sugsr  ang norma
colour and flavourings resulted 1n to a3 very  3ccecitabl
oroduct nameiv sovshraikhand., This had 3 lower fat of 4,
and higner protein aof 2.8 per cent which could be 3 o2lu
point. The oproduct had 3 fairiy long weeping cuwalits
wunder refrigeration conditions with suirtable package wp f
Sigher than 12 davs. The cost of sale of sovshrivbang ws
Rs. 20 per kg whirch was cheaoer than that of cocnventiona

shasrikhandg.
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APPENDIX 1

Econmics of production of soyshrikhand

A. Cost of milk :

1. Cost nf cow milk : Rs.8.00/ litre
2. Cost of production of soymilk

Cost of soybean : Rs.B.00/ ksg.

Quantity of soymilk ¢ 4.00 lit/kg of soybean

obtained
Cost of soymilk : Rs.2.00/ litre

Other charges
(Electric, labour)

R5.1.00/ litre

.

Total cost of production of soymilk : Rs.3.00/ 11

o+
5
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B. Combination of soymilk and cow milk :

1 litre of cow milk + 1 litre of soymilk : 2 litre milk
i.e. (50:50)

Sugar added at the rate of 5 per cent i.e. 100 gm.

Cost of the sugar : Rs.1.00
C. Cost of dahi produced from combination
1t litre cow milk : Rs. 8,00
1 litre sovymilk : Rs. 3.00
Others 1) Sugar : Rs. 1.00
ii) Cultures : Rs. 1.00
Total cost of Dahi : Rs. 13 per 2 kg of Dahi
4
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. Yield of soychakka :

The sovechakka produced from 1 fitre of

combination : 365 gm
So from 2 litre milk combination : 730 gm
: 7 700gm

E. Cost of Soyshrikhand :

a. i} The sugar added at the rate of 40 per cent

milk

i.e.

300 gm sugar is added for the 700 gm of soychakka.

The cost of the sugar : Rs 3.00
ii) Soyshrikhand contents condiments, colour, sence
and the cost of these was Rs.4.00/kg of
soyshrikhand,
iii} Packaging of soyshrikhand in polypropylene coated
boxes, the cost of packaging : Rs. b/kg
b. Yield of gnyshrikhand H
Soychakka + sugar = Total
700 gm 300 gm = 1000 gm i.e. one kg,
c. Total cost of production of sovshrikhand :
Sovechakka + sugar + condiments + package = Total
13.00 3.00 4.00 5.00 Rs.25/kg

of soyshrikhand

Total cost of production + Marginal profit @ 20 %

H

z25 + s

—y
—

sale cost

Rs.30/kg



