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CHAPTER I

INTRODUCTION

The evolution and world movement 

cultured/fermented milk foods began many centuries a 

before Christ. probably in the warm climate of t 

mediterranean sea basin. Also the Asiatic tribes Hun 

Mongols and Goths advanced and retreated through Eure 

over successive centuries, simultaneously left behi 

their own practices for making foods from fermented mil 

A fermentation is defined as the process leading 

anaerobic breakdown of milk carbohydrate-lactose to 1act 

acid.

Cultured milks are categorised in following area

1. Tnose m which lactic fermentation is employed 

(eg. Yoghurt and cultured cream).

2. Tnose m which alcoholic fermentation is employed 1 

addition to lactic fermentation (eg. Kefir and K0um_

These are reported to be popular in Scandinavi 

Eastern Europe, Middle East, hear East. Africa and As 

including Afghanistan, India, Nepal, Mongol ic China et 

(Onhara et al.. 1992'.

1 ass i

In India, fermented milk products such as dah 

and shrikband are prepared and consumed since ved

\
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times and today they form an essential item in daily diet

Shn kh anc an Indian del icac y is prepared from dahx

various o arts of the country particularly in Mah arasht rs

Gujrat. tarn ataka and Uttar Pradesh. It is a Sweet-sou

p roduct with pleasant flavour due to the fe rmentativ

activity of flavour croduc ino cactena and also additic 

of condiments eg. Nutmeg Cltld £t£U£sti SIS aromatic material 

It is mostly prepared on ceremonial occasions in feast 

and festivals.

The aval ladle milk in the country is no

sufficient to meet the consumption demand of th

increasing population as per scientific recommendat ions 

It is therefore, essential to utilize the available mil 

by application with the India's new lean with th

technology boom and the straited efforts under tne unicu 

programme under the banner of NDDB vie., operation flee 

the picture has been the one with white revolution. Th 

milk production in India has been 51.50 million tonnes h 

1990. Tne per capita availability of milk to t n

estimated population cf 780.5 million is 18S cm per caper 

at present . It is expected that the current level c 

production w ill reach to 64, a million tonnes by the t u 

of tnis century i.e. by 2000 A.D. (Acharya, 198^). lose it 

of ail these efforts the population boom is expected t 

cross 1000 million and that may create the deficit i 

estimated per capita availability of 190 om/dav.

s



efforts P 0 0 d "CO o e d i verted to find out s suit

subst itute for mil* and milk procucts, t o h e 1 d t o meet

short ape of milk ana milk oroduct s in the c oun

Soybean has been of a considerable interest to nutrie 

as a possible substitute tor mill.

The role of soybean (Glycine man L.) the mira 

croc of the 20th century, can hardly be under estimates 

augmenting the p rote in ana oil supply in the country si 

it contains about 40 per cent protein 3nti 16-20 per r 

ail. It can therefore, be useful for combating a rot 

calorie malnutrition in the poor strata of podu.1 at i 

Soybean protein is a good source of 'lysine' an essent 

ammo acid which is generally deficient in most cereal 

millet proteins, hence inclusion of soybean in human c 

would not only increase orotein availability but a 

overcome the deficiency of 'lysine' in cereal based die 

The digestibility value of soyorctein vanes from 82 

oer cent where as biological value ranges from 56- 

( 51 ngn . 19E-'; .

When soybean is properly processed it is excel 1 

source of vegetable proteins, the essential amino ac 

pattern of which makes it particularly superior, bee 

its high protein content.

A variety of acceptable foods can be deveic 

from soybean to fit in Indian dietary pattern but m 

important example is soymilk. Sovmilk is an mexaensi

3



lactose free, highly digestible ana nutritious a 11 e rn a t i ■■■ ■ 

to cow s milk for almost half the world's population w- 

are lactose intolerant, infants allergic to cow's milk an: 

all incrgasinalv health conscious members of society.

' i e

con tain s no cholesterol and has abou t 1.5 p 0 r

wh ich is rich in polyunsa L’vJi a b 0 S 1 ec 1 thin and

ac 1 c .

Soybean has a very high nu tnti v e v a 1 ue b:

Indian diet is very low bee a Li s e 11 c 0

numb e r of the factors that inhibit the use 0 f s q y

common dietary purpose C • T rvDsin 1 nh 1 b 1 10 r and

Lipoxidase. These impart the product beanv smell a?

some times bit ter t a ate . T ryes 1n 1 inhibitor could oe

1 n ac t1v ate d by c 0 0 V' 1 n q and b e an y t aate reduced great!y.

0r rder to ch ec k t b e 1 1 p 0 r. idase . on e of the e n z y m eg that

1 s present i n soyb ean .J U. 3 t underneath the skin once 1n

contact with air would produce an objectionable Dean, 

smell. Discarding of cooking water seems to be 

practical remedy though not a complete answer 3; 

experienced mostlv.

A large varieties of compounds that may contribute 

to the flavour of soybean products have been identified. 

It is identified that the generation of flavour compounds 

is due to oxidation of lipids by the action of 

lipoxygenase (Wolf, 1975). Fermentation process could be 

looked upon to induce better flavour and mask d1saoree an 1s

*



ones. It is used to imorove oalatability of some oriental 
scvbean preparations. The products obtained from milk by 

fermentation nave a greater importance in digestion and 

assimilation of the diet. Keeoing in mind the importance 

and nutritive value of soybean in the diet, t'1? 

investigation was planned to better utilise soybean into a 

popular fermented proauct like sh r i kh and . Sh^i t- h and is 

well understood to be made from ch atta. obtained by 

whey mo off of Pah i (curd). The delicacy-' is very mucf 
i iked by' the people in Western India i.e. Maharashtra. 

Gujrat and parts of Northern India. The oarnishings a-• e 

made with incorporation of sugar ana saffron. T1 avour»c 

with cardamom, nutmeg and almonds may be used.

acDroachAs such it was believed that thi< 

utilize soybean in a popular fermented product similar to 

sh r i kh ana could help to solve the long persistent beany- 

flavour problem. It was with this objective that the 

present work was undertaS- entThe prime objective be h»* yk} 

£f)d€OvGuT cuds cil JQ the economisation of cos' 

so as to extend the product to those who could not affore 

the one made from the whole milk. Hence the present 

reasearch work could be looted upon as a spade work i 

soy-based dairy foods- a novel aoproach.



Review of 
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CHAPTER 11

REVIEW OF LITERATURE

2.1. The rapidly increasing oroduction of cultured mil1 

products has been the major breakthrough in the dairy 

industry (Lang and Lang, 1973>. Bertelson et_ al_. (1961: 

developed a concentrated cultured product Laktofil 

containing 5 per cent fat and 14-18 oer cent total solids. 

The product had 1-2 week s storage life at about C'-5°C. a 

milk protein paste ' zdorve ' developed by Bogdanova. and 

Novoselova (1962) m Russia and a Danish dairy delicacy 

'Ymer' have been made from skim milk curd by the removal 

of its whey/ (Anon, 1969). Pou 1 sen (1970) developed 

Danish protein enricned fermented milk product. Tmc 

products was concentrated by removing approximately 04 per 

cent whey. Cream was added to adjust fat and was 

homogenised. Gandhi and Jain (1977) reported the 

development of a new high protein fermented food -frc-T. 

Buf f a 1 o milk:.

Shn khand is a popular milk based dessert consumed 

largely in different parts of India. The raw materials 

used are sugar and c n a k k a. Chaika a concentrated cure 

(d ahi ) produced by lactic fermentation of milk. Curd may

6



De made from slam milk or whole milk. During the course 

of present studies soya ah 1 is utilised for the development 

of sovshrikhanri and hence related intermediaries are 

reviewed subseauently.

2.2 Preparation of Soymilk:

De and Subramanvam (1945) prepared the miD from 

soybean by soaking it in water for 49 hours. Dehullec 
seeds were extracted in hot water at 70WC for 30 minutes 

with an addition of 0.2 per cent sodium bicarbonate. The 

clean kernels were ground in to a paste and boiled m hot 

water for 30 minutes. The milk was strained through 

muslin cloth. This milk was fairly good and superior to 

cow milk m certain regards.

Bedenhop and Hackler (1971) reported the effect of 

soaking soybeans m sodium hydroxide solution on the 

flavour, acceptability ana nutritive value of the 

resulting soymilk.

Illinois process developed by Nelson et aj_. (1Q76' 

commonly used for soymilk preparation included nydratior. 

of whole soybean by soaking in 0.5 per cent sodium 

bicarbonate (1:3 bean csolution ) for 8 to 12 hours. till 

the weight of beans doubled. The soak solution the^

drained and the soaked beans b1anched by dT'ODOl

directly l n to the bailing water having 0.5 cer c e

bicarbonate for 30 minutes for inactivationsodiurn



1ipaxlgenase. ThisUJftE fallowed by draining 

rinsing for cooling, disintegration with water 
the slurry to 90°C after filtering the mass tit} 

(3500 psi), pasteurized (71°C for 15 second) 

(4°C). All these processes however a imicj <tf* ach i 

content similar to that of cow milk.

tap w ate 

Heatin

homooeniz e

and code 

eyinj^rotei

Escuenta and Benzon (197"7) revealed the effect c 

immersion boiling as a preprocessing treatment m soymil 

manufacture. Both the presoaked and nonsoaksd beans shows 

large decrease in solids and protein extractability af te 

1 to 5 minutes of boiling before extraction. The decreas 

was faster in soaked than nonsoaned beans. The hie 

initial moisture of soaked beans accelerated tK 

lnso1ub1lzation of the soluble solids and protein durm 

boiling. The trypsin inhibitor activity of soymilk wj 

completely inactivated by the boiling treatment defer

inso1ub1lz a tion of solub1e solids and protein e :< trac t i o

was o r a s 11c a 11v 1 owe red (2 minutes for soak ed and

miunutes for nonsoaked beans). Boli inp time wk

restricted to 5 minutes in order to produce soymilk wit 

protein content comparable to that of cow's milk with n 

trypsin inhibitor activity. Short time boiling had n 

effect on P and assured minimum damage to the essentia 

ami no acids.
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UoiakaDQor e_t_ a_i_. ^1977) recorded the chemical 

analysis and acceptability of sovmilk by suggesting 

method in which seeds were soaked overnight and kept m 

boiling water for 10 minutes. A slurry was prepared with 

boiling water (1:8) and passed through four folds of 

muslin cloth. Soymilk was heated for 30 minutes and 3.5 

gm of sugar was added oer litre in a subsequent trial, 

soybeans were soaked overnight m 0.03 per cent solution 

of NaHCO.3 and boiled for 60 minutes. After cooling the 

seeds were cehuiled. The rest of the procedure was the 

same as described above. An organoleptic trial on soymili 

and sovmilk plus skimmed milk was carried out by a panel 

of 5 judges. Skimmed cow milk, proved the best ana soymiH 

was adjudged very good. NaHC©3 oretreatment improved the 

taste and flavour marginally.

Nasim e_t_ al_. <1986) indicated that sovdal was 

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

water was decanted and dal washed with fresh water and 

blanched for 40-45 minutes in boiling water and ground i ■' 

a colloidal rill with hot water <85-90°C). The resulting 

superior was filtered through double layer cloth and the 

f literate boiled for 10 minutes witn continuous stirrmc. 

to prevent sticking of solids on scorching.

Chakrabarti and Gangooadhyav (1990' prepared 

soymilk for preoaration of SoyRasoao11 a by soaking soybean 

in water containing 1 per cent NaoH overnight at room

9



temperature in ratio of 1:4 (W / v ) . After soaking the 

husks were removed by rubbing with hand for extraction of 

soymilk. The clean soybean was ground in mixer with lake 

warm water (1:5 bean: water) the resulting suspension was 

then filtered throuoh a double layer muslin cloth.

Katra ana Bhargava (1990) formulated soymilk for 

preparation of Rasoaol1 a from blends of soymilk and cow 

milk by soaking soybean in 0.3 per cent Na2C03 solution 

overnight and blanched in boiling water for 60 minutes 

followed by cooling and dehuliing. Luke warm water was 

added m dehulled beans and mixture was then boiled for 2 

minutes and filtered through double layer cheese cloth to 

remove solid portion.

Arora e_t_ a_i_. (1991) prepared soymilk by soaking 

soydal in tap water (1:3 W/v) for 16-18 hours at room 

temperature. The soak water decanted and dal was washed 

with fresh water. It is then ground for 3-5 minutes in a 
cylinder with hot water (85-90°C) using bean to water 

ratio of 1:9 (W/v). The resulting suspension was fiiterec 

through a double layer muslin cloth. The soymilk thus 

obtained containing approximate 6 per cent total solids.

BaD je e_t_ §_!_• (1992) mentionec preparation of 

soymilk for paneer preparation using dal and water ratio 

of (1:10) was for grinding. The resulting suspension was 

filtered through double layer muslin cloth and boiled for 

10 minutes. The soymilk maintained 10.2 per cent total 

solids and 2.6 per cent tat.

10



2.3 Physical and chemical characteristics of soymilk:

K aw a 1 e_t_ al . (1990) reported the proximate 

composition and content of minerals. linolenic anc 

tocooherols in soymilk. Soymilk 0015 classifed in to c~ 

groups according to the Japanese Agricultural standard for 

soymilk . (i) soymilk (11) prepared soymilk (ill!

soym i 1 k Deverage containing fruit 0 u ices <lv) soymiI1

b e v e r ag e con t 3.i n i ng cereal powder etc orepared soym i 1 i-

WS5 d 1 V ided in to subc1 asses. (i- 1) added Macl as

seasoning <ii-2) added vegetable oil (ni-3) added oil arid 

tocooherols, proximate composition of soymilk was 

examined. Contents of K, Na, Ca, Mg, Fe, Cu, Cd and Pb 

were determined by A ACC.The values were (mg/100 c m) K:4i- 

243. Na: 0.6-98.0, Ca: 4.5-94.8, Mg: 4.1-23.6. Fe: 0.06- 

0.70, Cd: 8DL (Below detectable level ) and Pb: BDL in wet 

basis. Mean levels of linolenic acid in (i), (ii.-i), ill-

31 . (iii) and (iv) were (gm/100 am) 1.30 + 0.06, 1.15

0.05. 1.83 +0.20, 2.03 -0.12. 0.33 +0.11 and 1.30 -

0.09 respectively.

Countunde and Akintoye (1991) measured and 

compared the density, specific heat and viscosity of cow’s 

milk and soymilk.. Density was not significantly dependent 

on percentage total solids of cultivars where as specific 

heat anc viscosity were dependent. The relationship 

between specific heat and per cent total solids was linear 

and that between viscosity and per cent total solids was

li



e xpon e n 11 3 1 for each of the 3 milk samp 1 es at the same

per cent total solids. The soymilk was denser an d had

great e r specifi c heat and viscosity value than die cow ' s

milk.

& n a t e ( 1 991) noticed soymilk compan sing of total

so lid 3 I 5 .28, fat: 1.009, protein: 3.11, Lactose: 0.00

and ash: 0.20 per cent.

Reddv and Mital (1992) reported the physical and

chemical characteristics of soymilk prepared from

different varieties of soybean were determined. The

soymilk samples were ranging for total solid: 5.16-5.96,
Hprotein: 2.38-2.95 per cent, P :6.3-6.7, per cent 

titratable acidlty:0.13-0.17, specific gravity: 1.01-1.03. 

viscosity:4.5-5.0 Cp, surface tension:102.10-111.79 dyne / 
cm, Freezing point: 0.70-0.80°C.

2.4. Pahi and soydahi:

Dahl or curd is the product obtained from 

pasteurized or boiled milk by souring natural or otherwise 

by a harmless lactic acid or other bacterial culture.

Srinivasan and Banerjee (1946) reported the 

various aspects of manufacturing Indian dahi by making 

attention on the basic reou.irement of lactic acid curd for 

the manufacturing of sh rikhand. It should attain a 

desired level of curd firmness. acidity and aromatic 

traits along with an optimum rate of whev drainage. These

la



Qualities of d ah i found to be influenced by the type, 

composition and treatment of milk, type of starter culture 

and incubation conditions.

Baisva and Bose (1975) reported the effect of time 

of incubation upon the final dah 1 quality and the physico- 

cnemicai cnanges of milk during fermentation. Better 
results were obtained with respect to volatile acid and 

diacetyl production by using Streptococcus thermoohilus 

and Strpptococcus diacetylactis in equal proportions.

The gel formed at the end of 7 1 /2 hours o f f e rmen t a 11 on

w 11 h volatile acid produc t l on kept i n c re asing up to 24

hou r s of fermentation and then it started f a 1 1 i rig again.

Th e viscosity changed sudden 1y at the last 1 / 2 hours of

f e rmen t at i on .

Shehata e_t_ al_. (1984) reported the growth ability 

and activity of some lactic acid bacteria in soymx h 

compared to cow milk for its ability to support growth of 

several bacteria (Streptococcus lactis, Streptococcus 

thermophiJus, Streptococcus cremoris, Lactobacillus casei. 

Lactobacillus helveticus. Bacillus cereus) in an attempt 

to improve its flavour. Bacterial action on soycil and 

proteins of soymiik. effect of heat treatment of soymils
Qat 60-120 c for 5-90 minutes on acid production by lactic 

cultures and growth/activity of these cultures in soyml1‘ 

containing 1 per cent glucose, sucrose, lactose or peptone 

were investigated. Soymiik could support all tested 

cultures except Bacillus cereus.

13



Marshall (1987) reviewed the changes in mi 

during the formation of organolep11ca 11y acceotab 

products by fermentation. These included rapid ac 

production from lactose and development of suitab 

quantities of the volatile compunds. diacety. a

acetaldehyde.

Deka and Rajcr (1988) reported the manufacture 

dahi like product from soybean and buttermilk. Blanch 

soybean cotyledons were ground with butter milk to gi 

soysolids: Butter milk solids ratios of <i> 1:1 fi

1.5 . : 1 (111) 2:1 and (iv) 2.5:1 in a d ah j 1ike produ

with 12 per cent total solids. The soymilk blends we 
preheated to 65°C, Vyomogen l zed at 3000 tQ 5 000 p =

opasteurized by heating to 85 C then cooled to incub311 

temperature and incubated with 2 per cent culture 

Streptococcus 1 act is and Streptococcus lactic sub sp 

diaceiylactis or with Streptococcus the roachi1 us

Lactobacillus bulgaricus. Chemical composition of t 

blends did not differ significantly except for an inches 

in fat percentage with increasing level of soysolids.

Patel e_t_ a_l_. (1989) noticed effect of select

lactic cultures on beany flavour in sovcurd by using * x 

combinations of starter cultures as listed below. ( 

Streptococcus thermaphilus HST + Lactobacillus bulgric



LBW (11) Acidophilus yoghurt culture (Hansen's-' (iii) 

Streptococcus thermcph11 us-CHy+ Lsc tabaci11 us bulgaricus - 

CH~> (iv) Domestic dahi culture. (v) Streptococcus 

the rmoph 11 us-B-3641 + Lactobacillus bulgancu s-B-548. 

Acidophilus youqhurt culture and HS7 + LBW showed good 

results in both acid production as well as sensory 
qualities. Addition Of" S'OfcO'J'Op^YCCJ’it spray dried 

skim milk oowcler was necessary in development of proper 

setting of soycurd. Soycurd remained acceptable for 20
CDdays at 5 c without any' apparent changes in sensory 

quality.
Chopyi and prasad (1990) reported lactic 

fermentation in soymilk blended with buffalo milk. It was 

observed that Streptococcous thermoohilus and 

Lactobacillus bulgaricus grew in soymilk producing 0.4° 

and 0.43 per cent lactic acid respectively.

Dave e_t_ al_. (1992) prepared d ah l from homogenized 

buffalo milt adjusted to 15 per cent total solids by way 

of adding condensed buffalo skim milk. The major cultures 

used induced Streptococcus th e rmoph i 1 us.

2.5. Biochemical change related to soydahi;

Sh a 1 1 enb e roe r e_t_ a_l_. (1967) reported that soymilk 

serves as an excellent medium for the growth of lactic 

acid bacteria. Sufficient acid production is prerequisite 

for the manufacture of fermented products and depends upon 

the ability to utilise the available carbohydrates m the

15



medium. The fermentable carbohydrates in soybean are low 

molecular weight oligosaccharides such as sucrose, 

raffinose and stachyose. A marked decrease in the 

stachyose content during tenoels fermentation was noticed.

Sugimoto and van BureJJ (1970) showed that small 

amounts or partially purified cell extracts of Aspergillus 

saitai possessing both invertase and(- galactosidase added 

to soy milk resulted in complete hydrolysis of galacto 

ollgosaccharides.

Hsu e_t_ a_i_. (1973) reoorted that stachyose 

disaoceared as a result of germination of scybean.

'■Mittal e_t_ aj_. (1973) reported that lactic acid 

bacteria possessing the ability to utilise sucrose, the 

major sugar found in soybeans can be successfully used to 

manufacture fermented products form soymilk.

2.6 Chakka:

The raw material used in the preparation of 

shrlkhand is called as chakka.

Ganguly and Boman (1959) defined c ha kk a as a 

Product exclusively derived from buffalo milk or cow mil) 

after removing of the whey by straining. Accorcmc to 

them it should contain not more than 65 per cent moisture 

and less than 15 per cent fat. They further reported the 

chemical composition of chakka as, moisture: 59.5B, fat: 

22.4, protein: 10.3, ash: 1.03 and acidity: 2.32 per cent.



Earnest et_ al_. (1968) reported quality of market 

chakka as follow; moisture: 38.3, Acidity: 2.0, Fat:15.1. 

Lactose: 1.4 and protein: 1.7 per cent Y*sp€ttriveJy«

According to Aneja ejt_ al_. (1977) collection a

chakka on large scale involved heating milk' t o - 100 C

foil owed by cooling to approximately 20-30°c and

lnoculatino it with a lactic culture to get a final

acidity of 0,8-1.0 per cent in the resulted curd. further 
the curd was heated to about 25-30°c, cooled to 4^c and 

then the whey was seperated from it m a centrifuge.

According to had am e t a1. (1984) the yield a*

chakka was increased from cow milk w i th an addition of 2

per cent skim milk powder and 0.3 per cent sodium

alginate. It was found to produce 33.65 per cent ou 11 u. r n

whic h was nearly 10 per cent more than the yield f rom

normal cow milk and slightly more than that from bu f f alo

milk.

Desai et al. (1935) reported the effect of

homogenization of milk on the Quality of Ch ak k a. 

Homogenization of milk was found to improve the 

appearance, consistency and texture of chakka as compared

to unh omog enlz ed milk samp 1es . This treatment also g a v e

s 1 l gh t1 y higher yield (33.95 per cent) and higher fat

recover V ■: 92.4 1 per cent) as compared tc 32.41 per cent

and 90.89 per cent respectively from unhomogenized 

samp 1es.
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C h c u d h a r v a n d A t r e .i a (. 

proraotmo ability of chakka a 

protein efficiency ratio (PER.)

986) rap o rtad the or a wt h

assessed 0v me a su.rino the 

usinq albino rats.

Kuikarni et_

composition of cn-akka

T o taI so11ds: 4.98-7.
1.03: toctoses 3„97-

H
respective!y . P was

a1. (198/) reDorted the chemical

w h e v a s f o 11 o w s;

t; 0 .01-0 .3v 4 P rote ms 0.35-

and 3.3t"1 « O « ■:J W4 O . 65 oer cent

. 06 W X t h the lac tic acidi t v o f

0.55-1.33 oer cent

Jadhav 

of chakka whey

0 t a 1. <1991) ind ic a ted the mineral content

at different 3 t a O 0 '3 of d rami n o as f o 1 i o w s .

Minerals Caw m11k Buf f a1o m11k

mo / 100 Ml)

101.96 - 126.91

Me

Na

to to » to /   6 O . 8

6.2 - 8.69

43.24 - 45.12

132.54 - 137.24

121.60 - 192.77 

87.05 - 95.04
O {' •( pj 1 Cn ”7 C-

26.79 - 34.78
68.36> — 97 . ft

2.7 Shrikhand:

Puntambekar (1966) carried out studies on stand­

ardization of shnkhand Dy using different
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combinations of sugar viz. 30, 40 and 50 per cent by 

weight of chakka and fat levels of 4, 8 and 12 aer cent 

te spec t*ve.iy. The levels were found to be non

sianfleant.

Bhattacharya e_t_ <1971) studied the method of 

production and storage of shrikhand and recommended the 

addition of sodium citrate 0.1 to 0.26 per cent in the 

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

chakka.

Bhattacharya e t a 1 . (1972) carried out the work or

the manufacturing p roc ess of shrikhand as w e 1 1 3 s

shrikhand powder as be low:

Composition Sh r i kh and Shrikhand powder

Mols ture ^5 —60 % <*-> _ 7* 4 ’

Fat 6 “8 7. 15 - *"
»■ CD

Total solids 40 - 45 V. 97 - 98 7.

Sup a r 18 - 20 7. 40 - 45 7.
PH 4.6 - 4.8 4.6-4.8

Joalekar (1973) standardized the method of preparation 

of sh rikh and by using standardized milk to 3 per cent fat. 

Employmentof a mixed culture of Streptococcus lactis. 

Lactobacillus bulgaricus and Leuconostoc citravorum all in 

equal proportion at the rate of 2 per cent and incubated
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at 34°C proved to be good culture to produce requisite 

dahi for shrikhand preparation. Chakka was sweetened with 
36 per cent sugar. The Quality of the shnkhand thus 

prepared from low fat milk was quite satisfactory.

Ingle and Joglekar (1974) repotted the effect of 

fat and sugar variation on acceptability of shnkhand 
resulting from the combination of 3 per cent fat (of milk) 

and 36 per cent sugar (by weight of chakka) UJQs palatable 
and acceptable and hence it may be recommended for 
adoption by trade, kneading the contents resulted in a 

homgenous consistency of the shrikhand.

Aneja £JL §_L (1977) developed an industrial process for 
the manufacture of sh r i khand . sh r i khand is traditionally- 
produced by centrifuge concentrating curd (dahi) employing 
basket and mixing sugar with (mechan 1ca 1-kneader) 
planetary mixer. The curd in this process deployed 
centrifugal separation of whey from curd and subseouent 
mixing of sugar and flavourings in a planetary mixer. 

Satisfacfcoyy organoleptic, chemical and bacteriological 
quality of the product was obtained. Shrikhand prepared 
had on an average 5 per cent fat, 42 per cent sugar and 60 

per cent total solids.

Uoadhyaya and Dave (1977) described the 
manufacturing process of shnkhand both by traditional and
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semimechanlsed large scale method. The need for 

formulation of chemical and bacteriological standards for 

this product was emphasized.

Chakraborty <1978) described mechanized process for 

indigenous dairy products. The need to 

bring about changes m the traditional methods for the 

production of indigenous milk products on large scale was 

stressed.

Chakraborty (1978) standardized shrik h and 

manufacturing process in which curd was prepared from 

pasteurized slim milk and then whey was drained in a 

basket centrifuge. The chakk a thus obtained was kneaded 

for 40 minutes with sugar’ and flavouring materials.

Patel and De (1979) carried out the work during 

the last decade in India in developing technology for the 

preparation of milk based confections like ka 1ak and. 

drying of d ah i . 1 ass l and shnkh and and recommended the 

need to standardize their methods of preoartion.

2.8 Shrikhand quality :

Upadhvaya e_t_ a 1 . (1975) collected 45 samples of 

plain shrikhand from 15 different manufacturers in 4 

cities of Gu.jrat and studied the variations in the 

composition. Tne product had composition of moisture: 

34.48-35.66, Fat: 1.93-5.56, protein 5.53 -16.13, lactose 

:i.65-2.18 and sucrose: 52.55 -53.78 per cent 
respective!-/.
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Sharma and Zariwala (1978) reported that the market 

quality of shrikhand varied widely in moisture, fat 

lactase and sucrose contents as compared to sh r i kh and

prepared under laboratory.

Mahahjan et_ a 1 . (1979) prepared shrikhand

powder from cow and buffalo milk using spYUy drying. The 

product could be stored at 30jy 1'C up to 90 days. They 

observed that the moisture level and volatile fatty acids 

of shrikhand powder remained unchanged during storage, 

however there was increase in free fat contents at 

shrikhand. Accordingly the reconstitution ability and 

flavour was satisfactory up to days storage only.

Sharma and Zariwala (1930) reported that the
oshrikhand stored at 10+3 C could be preserved for about 40

odays. They further found that shrikhand stored at 37'c 

was spoiled within one week.

Reddyet_ a 1 . (1384) reported various fat levels

of milk and sodium citrate treatment at 0.25 per cent 

level had no appreciable effect on development of titrable 

acidity and pH of shrikhand. Sodium citrate treatment- 

reduced fat losses in whey and produced high moisture in 

the finished product.

Upadhayava et_ a. 1 . (1985) reported the chemical

changes during storage of shrikhand, a sweetened -fermented 

milk product at 7+ 20c and -7+20c and its relation to 

sensory Quality as followS . The product: deteriorated 

steadily up to 50 days, as indicated by its titratabie
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acidity, pH, proteolytic degradation. extent of iipolysis

and reducing and non reducing sugar levels. The mate of
o odeterioration was faster at 7jr2 C then at -7 + 2 C and the 

product became unacceptable in both the cases within 40 

and 50 days respectively.

Atreja and Deodhar (1987) determined nutrient 

contents at various stages during shn khand making, using 

the --- * conventional LF-40 and a

new yoghurt culture 'YH' as starters. At the stage -f

d ah i making there was an increase m the con ten ts f

v11 amin Bn <121-131 per cent). Holic acid (165-331 nor

cent;1 and Niacin <160-201 per cent) p rote i n and

methionine contents were unaltered. During chakka making, 

there were substantial losses of all the three vitamins 

m whey. The product made with 'YH' culture was superior 

m nutrient contents to that made from LF-40.

Bardsle e t a 1 . (1987) prepared shr i khand like 

product f rom skim milk c h a k k a by fortifying with different 

fruit Du in viz. mango, apple and papaya. Skim m i 1 i- 

sh rik h and with 20 per cent apple pulp was better than the 

snrikhand blended with other two fruit pulps.

Prajapati et_ a_i_. (19^0) reported that the 

overall acceptability of sh rikhand depends on its 

consistency and sensory profile. Sh rikh and was subjected 

to post-production heat treatments by indirect heating to 
55, 60, 65, 70 and 75^c for 30, 20, 10.5 and 2 minute
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respectively. The product was hot packed in sanitised
0polystyrene cuds and cooled to 10 c. These sampleg were 

compared with unheated controls for their consistency. 

Post-production heat treatment slightly improved the 

sensory Quality of shn kh and and accordingly the flavour, 

body and texture and overall sensory score of the 

experimental samples ranged from 9.14 - 9.27, 4.32 - 4.4° 

and 16.49 -16.70 respectively. The consistency of control 

shrlkhand was 30.70 mm indicating as light increase in the 

firmness of product. Post production heat treatment had 

no adverse effect on the sensory duality of shn khand .

Prajapati e_t_ a 1 . (1990) applied post-production 

heat treatment for preservation of sh rik h and. An 

Indigenous cultured product, demands greater. destruction 

of quality jeopardizing microbes with minimum adverse 

effect on organoleptic attributes. Sh rikh and was prepared 

by mixing and kneading a calculated amount of skim mils 

chakka, cream, sugar and cardamom which was then heated at 
55°c for 30 minutes (Tj), 60°c for 20 minutes <T2>, 65'“’c 

for 10 minutes (T3>, 70 c for 5 f mutes (T ^ ) and 75'~'c for 

2 minutes < T ■=, > Hot packed into sanitized polystyrene cups 
and cooled to 10°c. Total viable count, coliform counts, 

acid producers, proteolytic, lipolytic, yeast and moult 

counts for the control (unheated > as well as experimental 

samples were enumerated using standard methods. All 

samples of shrikhand studied had an absence at cohform 

considering counts of unheated shrikhand as 100 pe cent



correspond 1 ng reauction of counts in heat treatec

Sh r1kh and samp ales, T, , T 2' T 3, T4 and T <=, respective! y ■

vie re t, 1.92 . 66.13, 74.13, 7B. 79 and 82.47 respectively for

total viable count. Acid producers where absent m T3.

and T5 however 41.58 and 21.27 oer cent survived in Ty arid

T2 respectively. Post-oroduction heat treatment o*
Qshrikhand at and above 65 c destroyed lipolytic organisms 

completely. Proteolytic count was reduced by 27.21. 

51.85, 67.85, 100 and 100 per cent respectively. 'he heat
treatment at and above65°c destroyed yeast and moulds 

completely. These results indicated that Dost production 

heat treatment had a marked destructive effect on the 

major groups of micro-organisms.

Bognra and Mathur (1992) measured the chemical 

quality of major constituents and mineral composition of 

shr 1 khand collected from five shops of Anand (Gu.jrat)

had a u)ide vcm'aKon,
Sharma and Reuter (1982) reported thftjprh ak k a would 

be made successfully by u11raf111ra11 on using ceramic 

membrane module. There was 23 per cent extra yield o+' 

c h a k k a when ultraf1Itration was employed as against 

traditional methods. This was due to the recovery of whey 

proteins in chakla. Shr 1 khand of very good Qualify' was

made from this ultrafiltrate chakka. Ultraf 1 Itration of
H r-'coagulated skim milk at 0 4.6 to 4.5 was done at 50 + 2~’c

with 4 bar transmembrane pressure and 5 m/sec. velocity to

a concentration of 18.2 per cent total solids. The average

flux was S6.131fh.m“.
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CHAPTER I I I

MATERIALS AND METHODS

The present investigation entitled "Studies on 
formulation of Soyshrikhand" comprised of dahi, 
sovcombined chakka, the shrikhand base and the 
formulation of soysolids combined product viz., 
soyshrikhand. The studies also consisted in evaluation 
of sensory qualities of soyshrikhand. besides the physico­
chemical make up of the same. Some primary observations 
were also made in the microbia1/storage quality of the 
newer product viz. soyshr i khand..

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 cent fat and 8.5 per cent SNF was obtained from the 
Department of Animal Husbandary and Dairy Science, College 
of Agriculture, Marathwada Agricultural University, 
F'arbhani for the experimental work.

3.2 Soyabean : The soyseeds (PK-472 variety} were 
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:i Selection of cultures: The pure strains of
Streptococcus lactis. Streptococcus lactis sub spp. 

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 

(Tro 11er 1982).

The freeze dried cultures of Streptococcus lactis. 

Streptococcus lactis sub spp. diacetylactis and

Lactobacillus bulgaricus were procured from the Division 

of Dairy Microbiology, National Dairy Research Institute, 

Kama! (Haryana).

3.3:ii Preparation of mother culture:
The ampule of freeze dried culture was opened 

under aseptic conditions and 0.5 ml sterilized skim milk 

was added in to the ampule. The contents were mixed

throughly by shaking and transferred quantitatively to the 

tubes containing sterilized skim milk (10 ml). These 

tubes containing strains of Streptococcus lactis, 

Streptococcus lactis sub spp. diacetylactis and
Lactobacillus bulgaricus was incbated at 30, 30 and 37°C

respectively till the firm coagulum was formed.



3.3.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 equal proportion after testing for 

the quality of dahi.

3.4 Preparation of soymilk:

Soymilk was prepared by the modified method of 

Prakash ejt_ §_!_• (1975).

A 300 gm of soybeans were soaked in 900 ml of 

water added with 0.5 per cent Sodium bi-carbonate. This 

was left over night at room temperature. The soak 

solution was drained. The seeds were blanched in fresh 

boiling tap water solution of 0.5 per cent sodium bi­

carbonate (NaHC03> for 30 minutes. The hulls were then 

removed by 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.



3.5 Treatment combinations of Soydahi

For the preparation of soydahi the treatments were 

arranged as per the details shown below.

T0: (Control) 100 per cent cow milk 

T ^: 90 per cent cow milk + 10 per cent soymilk.

T2: 80 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.

T5: 50 per cent cow milk + 50 per cent soymilk.

3.6 Inuoculation of starter culture:

The above combinations of each 1000 ml quantity
o owere 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 Streptococcus

lactis, Streptococcus iactis sub spp. diacety1 actis, and

Lactobacillus bulgaricus all in equal proportions at the
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 who 1e quantity of dah i obtained in each
treatment combination was hung in a mus1in cloth for
draining of whey. The draining of dahi was carried out
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Flow diaoram of Soyshrikhand 

Whole Soybeans

Soaking in water with 0.5% NaHco3
! for 12 Hrs.
*

Draining of soak solution

Blanching of soybeans in fresh boiled 
water with 0.5% NaHco3

Dehul1ing

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

Straining through muslin cloth
i
<

Bailing of soymilk at 65*^ C for 30 min

Combination of soymilk + cowmilk
! i.e. (50:50)

Addition of sugar & 5%

Addition of mixed starter culture @ 2%

Incubation at 34^C for 16 Hrs

Hanging of Dahi in muslin cloth
i

Draining of whey for 6 Hrs.
*
i

l

Addition of sugar & 3?%
t
ii
*

Addition of condiments, colour, and flavours.
I
t
l

Packaging
*
t

Storage at 5 to 10^C 
«
»

Soyshrikhand

PLAT£ NO -1



for 6 hour^ to drain out the whey. The chakka was 

collected and weighed and then stored in a refrigerator 

before it was use^for the preparation of sovshrikhand.

3.8 Preparation of Soyshrikhand:

The soyshrikhand was prepared from soymilk 

so^Chakka 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 gm 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, 

consistency, colour, sweeteness, Mouthfeel and overall 

accep tabi1ity.

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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Co 1 ouri

i i. 

i i i . 

i v .

v.

v i .

Flavour

Mouthfee1

Sweeteness

Consistency

Overall acceptability.

T a i i

The scoring was done on’ 9 point Hedonic scale," 

developed by Quarter master, Food and container Institute, 

U.S.A. (Gupta 1976). The numerical values were given from 

1 to 9 as shown below;

9 --- 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 scores given by different judges were 

tabulated. The data were analysed statistically by 

Completely Randomized Design (CRD) as per Panse and 

Sukhatme (1967). 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 subjected to chemical analysis which comprisedofthe

determination of moisture, total solids, ash, protein,
Hfat, Lactose, acidity and P .

3.11:i Determination of moisture:

The moisture content was determined by I.S, I 

(19645. 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 ad j us ted 
at 100°C. 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 = ------------------------------ x 100

Weight of samples

3.11.ii 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



by using the formula as shown below,

Weight of residue
% Total solids = ----------------------------- x 100

Weight of sample

3.ll.iii Determination of Ash:

For the determination of ash the method was 

employed as recommended in I.S.I. (1961).

The residue obtained in the determination of total 

solids was transferred to a "muffle furnace" at a 
temperature 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 = ----------------------------- x 100

Weight of sample

3.11.iv. Determination of Protein content of Soyshrikhand

The protein content of soyshrikhand was determined 

by the method described in A.O.A.C. (1965).

A 2.0 grams of soyshrikhand were taken in to a 

Ki* Idahl's flask. This was added with 25 ml of pure 

nitrogen free concentrated sulphuric acid. It was added 

with 10 gm of digestion mixture (potassium sulphate and 2 

f 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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dosition. When the frothing was ceased and white fumes
were stopped the heating was continued strongly, taking 
care that the liquid boiled moderately. The flasks were 
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 ml of 40 per cent NaoH were a.dded to the flask, so as 
to form a distinct layer at the bottom. A 50 ml aliquot 
of N/10 H2SO4 were taken in a beaker. A few drops of 
methyl red indicator were added to it. This was piaced 
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 H2SO4. 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 yellow when neutral point was reached. A blank 
was run Simultaneously. The percentage of Nitrogen in the 
sample was calculated as 11 ml of N/10 H2SO4 = 0.0014 gm).

No. of ml. of N/10 H2S04 x 0.0014
% Nitrogen = ----------------------------------  x 100

insample Weight of sample
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% Protein ~ % of Mitrooen in samoie x 6.25 

* The amino acid values are to be expressed as q/16 q N 

which is equivalent to am/100 om crude orate in i . e . <N x 

*.25)„ As the incorporation of saverote m is acnieveo 

t; n i s f ac to r i s a f r e 1 e v an c: g .

3.11.V Determination of fat of Sovshrikhand

The fat con tents of sovshrikhand were determined

by the method recommanded by Choudhan (1959).

A 5 qm of soyshrikhand were weighed in a cup of

the butyrometer used for the determination of fat content

of cream. Inis was -added with 10 ml of sulphuric acid

isp. gravity 1.82). One ml of amyl alcohol was added to

it. Then sufficient Quantity of distilled water was added
in order to bring the liquid in graduated stem of the

butyrometer. This was stopoered and mixed throughly. It
a

was placed on water bath at 70 C and occasionallv shaken 

untill the solids were dissolved. It was centrifuged at 

1400 RPM in the Berber's centrifuge for 3-4 minutes. The 

reading obtained in the graduated neck of the butyrometer 

was recorded as the fat content.

3-ll.vi Determination of Lactose of Soyshrikhand;

The Lactose content af sovshrikhand was determinec 

by Lane and Ion 's method as described in IS 1479 (part-11>
1 Ol '$-L / O »



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 ml of Fehlings 

'B' were mixed with 40 ml 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 using methylene blue 

indicator. Lactose percentage was found out by the 

following formula.

% Lactose

LV - Lactose

LV x 250 x 100 

BR x 10

value, BR - Burette reading.

3.11: vii Determination of carbohydrate contents
Soyshrikhand;

The carbohydrate contents of Sovshrikhand were

of

determined as per I.S.I. (1981).



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.

3.1i.viii Determination of acidity of Soyshrikhand:

Acidity was determined by I.S.I. (1981) method. A 

10 gm of sample were taken accurately in a porcelein dish. 

It was mixed with 10 ml of recently boiled and cooled 

d.istilled water. A few drops of pheno l ptha 1 e i n indicator 

were added to it and this was titrated with N/10 NaoH 

solution.

Acidity percentage
No. of ml. of N/10 NaoH x 0.009
------------------------------- x

10
100

H3.11.ix Determination of P of Soyshrikhand:

The P of the samples was measured by using
H Hdigital P meter (335). Firstly the P meter was

standardized at 25°C by using standard buffer solution.
HThe temperature of the P Meter was adjusted for standard

|_|
temperature with the help of knob. The P of the sample 
was observed and recorded on the dial.

3?



3.11.x Determination of standard plate count (SPC) of
Soyshrikhandi

The standard plate count being one of the
important micorbial parameter was determined by adopting 
nutrient agar method as cited by Indian standard 
(1962). It was prepared as shown below;

The compositon of nutrient agar was made as: 
Bactopeptone 10 gm
Common salt 5 gm
Beef extract 10 gm
Water 1000 ml

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. 

HThe P of the medium was then adjusted using bromothvmol 
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 quantities 
of 150 ml in 250 ml conical flasks and sterilized by 
autoclaving at 15 lbs for 15-20 min.



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 according 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 (1986) by using violet red bile agar 

(VRBA) medium having following composition,

Perecent

Peptone 0.70

Yeast extract 0. 30

Bile salt 0. 15
Lactose 1.00

Sodiurn chloride 0.50

Neutral red 0. 003

Crystal violet 0.0002
Agar 1.50

At first the peptone yeast extract and sodium

chloride were dissolved in warm distilled water followed
Hby boiling for 10 minutes. After adjusting the P of the

medium to 7.2jit was mixed with the bile salt solution
Hwhich was separately dissolved and adjusted to P 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 soaked in water. 

The dextrose solution and filtered solution of neutral red 

and crystal 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 (Joloni eS which appeared both on surface and

subsurface were counted



Result 
and Discussion



CHAPTER IV

RESULTS AND DISCUSSION

The present studies comprised the formulation O'

sovcombined dahi and chakra which further resultec in to

the final c roduct i.e . Sovsh rikhand. The studies

incorporated the following parameters.

1. Yield characters of Sovch at k a and Sovsh nknang .

2. Sensory evaluation of Sovsh r i !■- h and .

3. Chemical composition c f Sovsh rikh and.

4. M i c roc l o i oq i c a 1 Quality of Sovsh r ik h and inclucmg 

standard plate count and cell form count.

5. Preliminary observations on the storage of 

Sovsh rikh and.

4.1 A novel aooroach was taken uo to incorporate the

soysolids m the popular dairy product vie.. 5h-ikhand. 

The cultures employed were Streptococcus 1 aetzs .

Streptococcus i act is dz acetyl act is and L act-obacz 1 Jus

bu 1 ga ricus all in e g U 3 1 D rooortions. Th p sovcombin ed cc-

m i I k combinations as out 1 i n e d in the ea" i i er chapte r were

made starting fr om 0 t o 50 per ran t 50 yrniik in 1 (j ~~ • V

C ODD 1 1nations respect i v e 1 y . The heat t reatm en t to t n 0 i 1

and other details are a i so Given u nde r th 0 materials

inoculation was cone at the rate of z per cent and the 

incubation was carried out at 34°C for- 16 hrs . wh ic1"



•esulted in dan: of desired characters. The Soychak

obtained by allowing- the samples to be drained to th* 

muslin cloth by hanging for 5-6 hrs. The details of th* 

yield obtained in case of Saver* at- k a are 

subseauen 11v.

• a 5 p p- r 0 r_

4.1.1 Yield of Saychakka.:

The yields obtained under the di 

combination are presented under Table 1. 

Table 1 vie1d of SovchaVk a.

erent treatment-

Rep 1 i c a tion R I R I I RII I RIV R0 Me an
T re a tme r-, 4-1 • <_• 9 / 1 1 t- x A .. v a

T0 345 34 8 348 350 349 3-48

Ti_ 34 8 350 TP i 355 356 352

T p. 35 a 355 3-56 355 355 TP P

T_ 359 360 362 359 360 360

^ 4 560 363 360 365 362 362

T c: 366 366 364 367 362 365

6 ■ 6 . •+- 0.92

C . D. at 5 % 2.69

I t may be apparent from th1 3 table that t h e m e 3 n

yield -a of Sovchakk a varied between 345-350 g per 1 itre 1 r‘-

the c on t roI 1 . e. cow milk chakk a. A further glance at this:

data r p v e a 1e d that the y 1 e 1 d s v a r led between 345 -367 g .
The lowest va 1ue was r e c 0 r d e d m t h e treatment T < 100 o e r

cent of ecu i milk > where as the highest yield is in case 0 t
TV < 5 0 per cent combination of sovmilk! as s u c h t: h e



Wheying off soydahi in to soychakka
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treatment means were significant in the comeinstiens t 

T~, T 3, Ta and T<=j over that of the control ( T r} > . T 

highest mean yield were recorded under the treatment T5 < 

per cent soymilr: combination) valued at 365 g.

A comparison of the yield data could very we 

suggest that there was an aporeclable increase in tne vie 

of Sovchatt a (base of Sovshr1khand) due to the reolaceme 

by soym11t, which is the excellent source of vegetab 

proteins. Desa 1 ejL aJL* (1985) reported the yield o~ chak 

due to homogenization of milk was slightly increased (33. 

per' cent).

4.1: i i The base product of Sovch at k a was forth

transformed in to Sovsh r11h and by the incorporation a4

per cent sugar and with the addition of condiments viz

Elaichi and Saffron colour. The product resulted aft

kneading was weighed for the final yield. The resul

obtained are presented under Table 2.
Tabie 2 Yield of Sovshrikhand

Treat_ Details of Treatments Quantity Yield Yield Sugar Total
ments of of of added yield

Sovdah 1 Sovchakk a Wh ey (40'/.) o f
(gm) (am) (ml) (gm) Sovsh n>h

Tq 100 '/. cowmilk

Tl 90 */'. cowmilk 4" 10%

t2 30 ' cowmilk + 20*/.

t3 70 1'. cowmilk 4" 30V.

—
» 60 \( cowmilk + 40'/.

T— 5 0 • cowmilk 4. 50%

1000 34e

soym11k 1000 352

S O V fR I Ik 1000 355

sovmiIk 1000 360

soymilk 1000 362
soymi1k 1000 365

(am>

652 1^0 4P8

648 141 493

645 142 •497

640 144 504

638 145 507

635 146 511



Various treatment combinations of Soyshrikhand
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i t may 36 not ice a from the contents o f the ~ 3 b 1 e 1 

t h a t the s am e a u ant i t y o f So yd ah 1 a t the r a. t e of 1 k..g w .3 r. 
utilized for the formulation of Sovch akk a and Soy oh r 1 kh a no .

The mean yield value s f 0 r Soyc h a k k a were ranging betu;

348 g m case Of If) to 365 g in c a C, fO "f" T ^ i.e. 100

cent cow miI lJ and 5 0 per c e n t soym 1 Ik c; omb 1 n a 11

respect 1v eIy. The mean yield of whey obtained UJ0S

between 635 m1 to 65 2 ml. The 1 owe st being m case of

i.e. 50 per cent soym11k combination. Trie properat ion c

sugar incoroorat ed is a 1 so highlighted 1 n the same table

The values change as per the me an yield 0 * C h a k k a a n d a r

reported 140 - 1 4 6 Q 1 n the studied comb mat 10ns 0 f T

T5 1 . e. i00 per cent cow milk and 50 per cent soymi 1

c omb mat 1 on tespecti Mtiyt

It is interesting to note from the contents of fh

same table that the final yield of Soysh r1kh and varied ~rcm 

4-88 - 511 q respectively in the combinations T(-, and Tcj i.e. 

100 oer cent cow mil- and 50 per cent soym11k combination.

It 15 encouraging to note from the results o b 13 i r ■? d 

that there has been an appreciable gain in yield of final

P rod ci t i.e. Soys ,0 r l k h and as could be visualised from to

cescriot i -nn 4- h-< “j +• 4-X w i * w u a •- u here has been replacement of 50 Der cer:

milk b y the wav of SOVffl11k in the comb mat x on Tc . r u n th e

more the yields were recorded with the increasing trend

with 1 n c r & a s e d incorporation of s 0 y m 1 L k . This could

take n as a dos 111ve sign to have the rep 1 acement of

sol ids through the 1 ncarp0ra.t ion of sovs 0 lids as n q



pro jeered ou t by ftcnsrya ( 1989> that the mile is becoin:

3 COmmodi t y of dearth under' I n d lan cantiitions d u e q -r"

O w D Li 1 at ion e xpIosion . In order to bridge the q ap of P

c ap 1t a a v a i lability, the present way of formula t ion

Sovsh rikhanc could be taken up as a dos111v e step i n t

right dire c tion. The problem o f feeding mill ions 1;h pqu

milk sol ids could thus be tackled through the mcoroorati 

of vegetable proteins arid one that has been tried 

sovbe an .

4.2. Sensory evaluation of Sovshrikhand:

4.2.i Sensory evaluation of colour of Soyshrlkhand:

the Sovsh rikh and obtained mas subjected to t 

sensory evaluation by a semi trained Dane 1 using a "9 doi 

Hedonic scale". The results obtained are presented 

Table 3.

Table 3 Sensory evaluation of colour of Sovshrikhand:

Replications RI RII RIII RIV RV mean
T reatments

T0 6.64 7.85 8.21 B. / i 7.50 7.78

T t
X

6.5 *7 7.71 8.07 7.85 8.14 7.66

T2 6.92 7,71 8.64 9.00 7.57 776

T 3 6.42 7.57 8.92 8.57 8.5T p . 0 1

Tg 6.42 7.42 3.1 v 8.00 8.28 7.6 4

T s s _ 7g 7 . <17 g = ~r 8.42 8.35 7.63

. E .
0 0 ^ 4_ 0 ♦/l. xJ o u D ,■*

0.39

1.16



A glance at this table may suggest that the prod 

was scored for tne .studied character in the mean ra 

values of 5.78 - 9.00 in case of Tg and 7-p re spec t 1 v 
i.e. 50 per cent soymiik combination and 20 per c 

sovmiIk combination. The treatment means ranged berm 

7.63 - 8.01 respectively in Ty and Tp i.e. 50 per c

soymi1k combination and 30 per cent soymiik comb mati

It mav further noticed from the data tha-

offored showed non significant differences. 5o far

colour character was concerned. It is interesting to n

that though the control treatment of Tp was rated at

mean value of 7.76 this' was surpassed by

sovcomDin at ions viz., and T3 recorded at 7.96 and 8

respectively. Though the product was artificially color:

w11n the food grade colour there seems to be a re

uniformity in the colour of the product. There is a grC

to oelieve that incorpcration of soymiIk to the level of

per cent did not change the normal colour characters of

final product Soyshr1kh and significantly, hence it could

inferred from these observations that soycombinat10ns

the Sovsh r1kh and could go a long way without affecting

normal Sh r 1 k h arid colour characters. Ane ja e_t_ a_l_. M?

utilized the industrial process for the manufacture

Shnkhand &TPel reported sat istactory characters of the f 1

product that had 42 per cent sugar. Uoadhayaya e_t_

(1885) recorded the changes in the sensory dualities
, o.Shrii-hand at 7- ■r 3. n ci Ro f_i t 0 ( ] Q

^6

stored Sh a rma



reported a good quality Shrikhand made from u1trafi1terated 
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 subsequently in the Table 4.
Table 4 Sensory evaluation of Flavour of Soyshrikhand;
Replications
T reatments

RI RI I RI I I RI V R V Mean

TO 7.50 8. 00 8.71 8. 14 8. 14 8. 10
T 1 6.42 7.64 8. 35 8. 50 8.21 7.82
t2 6.57 7.35 8. 53 8. 50 7.42 7.67
t3 7.00 7.35 8. 67 8. 67 8. 50 8. 02
T4 6.00 7.14. 8. 67 8. 35 8. 28 7.69
T5 6.42 6.71 8. 35 8. 64 8. 35 7.69
S.E. + 0.39
CD at 5% 1.13

It may be apparent from observations that th(»s* 
scores range between 6.00 - 8.71 respecetive1y in case of 

T4 and Tq 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 T3 at 8.02. This means that the higher licking 
of Soyshrikhand made from pure cow milk was exhibited by



the panel members. However from the statistical point of

view there had been no significant differences in the 

flavour rating for T3 or T5. This may be further 

interpreted in the terms that the combination T5 or T3 
faired well in the opinion of judges. In other words the 

replacement of milk solids through soymilk 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 food/dairy 

industry. The present results are note worthy interms that 

this problem has been totaly eliminated. Umakapoor et_ a 1 . 

(1977) suggested that the skimmed cow milk prooved to be 

best which was followed by soymilk in terms of flavour. 

Chakrabarati and Gangopadhyay (1990). Utilised the soymilk 

for the preparation of SoyRasogo1 I a that had desirable 

flavour. Katra and Bhargava (1990) formulated Rasogo11 a 

from blends of soymilk and cow milk.

4.2:iii 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.



Table 5 Sensory evaluation of sweeteness of Soyshrikhand

Replications 
Treatments

R I R 1 I Rill R 1 V RV Mean

T0 7.71 8. 07 9.00 8. 42 7.92 8. 22

T 1 7.28 7.35 8. 85 8.42 OOCO 7.98

t2 7. 14 7.64 8.71 8.35 7.64 7.90

T3 6.71 7.85 8. 57 8. 85 7.92 7.98

T4 6.50 7.28 8. 42 8. 35 8. 21 7,75

T5 6.85 6.35 8. 67 8. 64 8. 14 7.73

S. E.

CD at

+

5%

1 t may

0.35

1.01

be witenessed from the contents that va1ues

ranged f rom 6.,35 - 9. 00 respectively in case of T5 and Tq

i.e. 50 per cent soymilk combination and 100 per cent cow 

milk. A further glance at the mean values for sweeteness 

could highlight that though the values changed numerically 

between 7.73 to 8.22 in T5 and Tq were statistically non 

significant. The higher value for sweeteness could be 

taken up in case of Tq as a blending of sugar along with 

milk proteins and the final acid level achiewed in 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 T5 i.e. 50 per cent soymilk incorporation could be 

taken up as the optimum level to get the final sweeteness

J)9



character of this product. Aneja et aj_* (1977! 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 Soyshrikhand cm 
mentioned under Table 6.

It may indicate that the values range between 6.35 

to 8.78 respectively incase of T j and Tq. Further more the 

mean values for the treatments occured in the range of 7.47 

8.03 respectively in T5 and T2 i.e. 50 per cent soymilk 

combination and 20 per cent soymilk combinations.

Table 6 Sensory evaluation of consistency of Soyshrikhand

Rep 1ications
T reatments

RI RI I RI I I RI V RV Mean

TO 6.71 7. 14 8. 64 8.78 7. 92 7.84

T 1 6.35 7.00 8. 64 8. 78 8. 21 7.80

t2 7. 14 7.35 8.50 8. 50 8. 64 8. 03

T3 6.57 6.85 8.21 8. 21 7.85 7.54

T4 6.64 6.71 8. 25 7.92 8. 14 7.53

TS 6.42 6. 14 8.00 8. 78 8. 00 7.47

S.E. + 0.41
CD at 5% 1.19

The results were non significant though the 

numerical differences did exist. It may be regarded there 

fore that the individual combinations of Tq and T5 were at

50



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. milk protein seems to have feef q un i f or m 1 y blended 

and amalgamated in the combination of Soychakka and 

subsequently the Sovshrikhand. This could be taken up 

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 un i que in bfend i ng of the milk 

proteins along with soyproteins, sugar (sucrose) as well as 

the residual moisture content in the final product. The 

resultant 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 attribute which was successfully 

achieved in the soyshrikhand combinations discussed 

recent I v. Prajapati et. aj_. (1990) reported the overall 

acceptability of shrikhand obtained from post-production
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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 increase in 

firmness of the product.

4.2: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 values ranged between 5.92 to 8.71 respectively in T5 

and Tq i.e. 50 per cent soymilk combination and 100 per 

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
T reatments

RI Rl I Rl I I RI V RV Mean

T0 7.42 7.85 8.71 8.50 8. 07 8.11

T 1 7.07 7.28 8. 50 8.50 8. 50 7. 97

t2 7. 14 7.35 8. 39 7.64 7.85 7.67

T3 8.78 6.92 8. 53 8. 42 7.85 7.70

T4 6.85 7.07 8. 53 8. 21 8. 42 7.82

T5 5. 92 6.42 7.85 8. 64 8. 14 7.39
S.E. + 0.35

CD at 5% 1.02

The mouthfeel is the sensory character which may be 

regarded as a soyt of hidden attribute in other words it



is the subjective 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 the tongue and finally gulping it, 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. consistency. 

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 judges. 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 Tq is again suggestive that 

the traditional liking of the judges has been towards the 

dairy based product on 1y^however ^the differences being non 

significant. Soycombined shrikhand samples also faired well 

in terms that they were next only in succession. It may be 

inferred from this discussion that the blending of 

soysolids resulted in a moderately good to excellent 

product in terms of various sensory characters including 

the mouthfeel. More over it may be observed that the

55



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 illsensation after words. This is sufficient 

enough to indicate that by the process of fermentation and 

the treatment combinations utilised a well come grade 

product could be obtained. Bardale e_t a_l_. (1987) 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 

papaya. Sharma e_t aj_. (1992) reported Shr i khand from 

ultrafiltration retenate process that had desired sensory 

qua 1 ities.

4.2:vi Sensory evaluation of Overall acceptability of
Soyshrikhand;
The product of soyshrikhand was also subjected to 

the tasting in terms of overall acceptability. The scores 

analysed are presented under Table 8.

Table 8 Sensory evaluation of Overall acceptability of 
Soyshrikand

Replications
T reatments

RI Rl I Rl I I RI V RV Mean

T0 7.35 7.85 8.71 8. 42 8. 35 8. 14

T 1 7.00 7.35 8.35 8. 14 8. 07 7.78

t2 7.21 7.50 8. 60 9.00 8. 00 8. 06

t3 6.64 7.42 8.67 8. 00 8. 28 7.80
t4 6.85 7.35 8. 67 8. 64 8. 14 7.93

T5 6.35 6.78 8.35 8.42 8. 42 7.66
S.E. + 0.34

CD at 5% 0.99

5*
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It may be apparent from the data that the 

treatments range between 6.35 to 9.00 that is incase of Tg 

and T2 respectively. The mean values for the treatments 

interms of overall acceptability were recorded as 7.66 to 

8.14 respectively in case of T5 and Tq i.e. 50 per cent 

soymilk combination and 100 per cent cow milk. It is 

interestingly to note that the treatment T2 was rated at 

8. 06.

It may be interpreted from the data obtained under 

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 soyshrikhand 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 shr i khand also competed 

appreciably interms of overall acceptability. It may be 

concluded therefore that from the excellence generated 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 shr i khand. 

Hence this may be regarded as a note worthy attainment of 

present investigation.

4.3 Chemical characters of Soyshrikhand;

4.3:i 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 t5 i.e. 20 per cent soymilk

combination and 50 per cent soymi1k combination. The

control Tq behave intermittently in this two ends. The 

mean percentage acidity values recorded non significant 

differences excepting the one in case of T3 which was 

significance over the rest valued at 1.20 per cent. It may 

be interpreted from the recorded observations that the 

acidity of soyshrikhand was the ultimately remained after 

the preparation of chakka, its incorporation with sugar and 

other ingradients i.e. condiments. Ganguli and Boman 

(1959) recorded the percentage acidity of chakka at 2.32. 

Earnest et aj_. (1968) observed the acidity of market chakka
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Table 9 Percentage acidity of Soyshrikand

Repl ications 
Treatments

R I R I I RIM RIV RV Mean

T0 1. 17 1.22 1.08 1. 19 1.26 1. 17

T 1 1. 18 1.21 1.26 1.09 1. 16 1. 16

T 2 1.06 1. 13 1. 13 1. 18 1.22 1. 13

t3 1. 17 1.21 1. 12 1.25 1.26 1.20

t4 1.21 1. 18 1,26 1.26 1.09 1.20

t.5 1. 18 1. 13 1. 15 1.11 1.27 1. 17

S.E. + 0,02
CD at 5% 0,06

As could be expected thkfc the acidity 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, Stachyose 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 subsequent production of lactic acid. The 

approach adopted included the utilization of mixed strain 

that comprised the component of Lactobaci1 I us bulgaricus. 

Here it is essential to note the streptococci could have



acted in the first phase of fermentation utilising the

available sugars to a specific level of around 0.91. 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 in total carbohydrate strata of 

soy chakka. as well as soyshr i khand. It 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 quality.
H4.3:ii P of Soyshrikhand:

HThe Soyshrikhand samples also analysed for there P

characters. The r e s u 1 t s are depicted under Table 10.
Table 10 PH of Soyshrikhand

Replications R I R I I R I I I R i V RV Mean
T reatmen ts

T0 3. 50 3. 50 4.00 3. 50 4.00 3. 70

T 1 3.50 3. 50 3. 50 4.00 3. 50 3. 60

t2 4.00 3. 50 3.50 3. 50 3. 50 3. 60

t3 3.50 4.00 3, 50 3. 50 3. 50 3. 60

?4 3. 50 3. 50 3. 50 3. 50 4.00 3. 60
Tk 3. 50 4.00 3. 50 3.50 5.50 3. 60
S.E. + 0.10
CD at 5% 0.30
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It could be noticed from the observations that the 
HP values occured in the range of 3.5 to 4.0 respectively 

in the combinations from Tq to T5 i.e. 100 per cent cow 

milk and 50 per cent soymilk combination. It may also )je 

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 Tq where as value of 

3.6 occured in all the rest of the combinations. The 

higher value noticed in Tq may be extrapolated from the 

discussion under the earlier parameter of percentage

acidity. This could mean there fore that the production of 

hydrogen ion was comparatively higher in the pure mixed

combinations and therefore the lower values of P were

observed in case of all the soycombined shrikhand samples. 

More over the P value of 3.7 was observed in case of Tq-
|_jHere it is ground to believe that the mean P value of the

cow milk shrikhand samples remains steady where as that of

the soycombination passed further to the lower P . This

could be attributed to the fermentation changes brought

about in the oligosaccharide from soysolid which could

subsequently have liberated the fermentable sugars

conclusively. It may be affirmed that the proportionate
Hpresence of soysol ids may help to improve the P 

characteristics of shrikhand.
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4.3:ii 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

C-omponent(%)

T reatments

Moisture Total 
sol ids

Fat Protein Lactose Ash Sucrose
content

TO 43. 60 56.40 5.2 5. 10 4. 90 0.92 40. 00

T 1 43.18 56-62 5. 1 5.86 4. 50 0. 88 40. 00

t2 41. 5?- 29 5.0 6.38 4. 10 0. 82 40.00

T 3 42-32 59. 68 4. 8 7. 10 3. 60 0.72 40.00

T4 41.08 58.92 4.7 8. 30 3. 20 0. 66 40..OO

t5 39. 96 60.04 4. 5 9. 50 2. 60 0.56 40. 00
S. E . +_ 0. 37 0. 42 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 T5 and Tq i.e. 50 per cent soymilk 

combination and 100 per cent cow milk shrikhand. Further 

more the mean moisture content varied non significantly. 

The observed values for the moisture content, seems to be 

slightly lowered than that of the traditional shr ikhand.

The probable explaination for this could 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 under this studies were in the 

specified ranges.

TotaI sol ids:

As regards the total solids it may be seen from the

table, the values change from 56.40 to 60-04 per cent

respectively in Tq and T5 i.e. 100 per cent cow milk and 50

per cent soymilk combination. The d i f f erences i n the

treatments were significant for this parameter over the

control of Tq. It is interesting to note that the

proportionate increases in the levels of total solids were 

observed with the addition of soysolids in each of the 

treatment combinations. Moreover the other ma jor 

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 T5 and Tq 

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 expectat ions because certain amount of fat 

is present in soysolids. However it is likely that this 

fat might have remained least out during extraction are
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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 
vegetable fat. In the last it is note worthy that there is 
presence of polyunsaturated fatty acids in the derived 
product of soyshrikhand. It 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 softer type 
hence it may be advantageous for those suffering from 
"Atherosclerosis" and subsequent heart trubles.

Protein:

A glance on the protein content on Table 11 may 
reveal that the protein content ranged between 5.10 to 9.50 
per cent respectively under the treatments Tq 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 T5 and Tq 

i.e. 50 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 

of soymilk incorporation may be given to the statement 

that the contents were dropped with the increase in the 

soysolids. The lactose is the unique sugar of the animal 

kingdom and hence observed nature.

Ash :
The ash contents range between 0.56 to 0.92 per 

cent respectively in case of T5 and Tq i.e. 50 per cent 

soymilk combination and 100 per cent cow milk. it 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 milk 

prooducts from the point of ash content or in other words 

mineral matter. It is worth while there fore to bring 

about a uniform blending of dairy base i.e. cow milk chakka 

along with the vegetable protein base i.e. soymilk chak ka. 

so that desired effect could be obtained. Bhattacharya e_t 

a 1. (1972) reported the composition of shrikhand and 

shrikhand powder. They noted moisture 55-60 per cent and 2
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to 3 per cent respectively. It consist of total solids 40 

to 45 per cent and 97 to 98 per cent respectively under the 

shrikhand and shr i khand powder. Aneja et_ a 1 ■ (1977!

developed industrial process for shrikhand preparation and 

prepared shrikhand had on an average 5 per cent fat, 42 per 

cent sugar and 60 per cent total solids.

4.4 Microbilogical study of Soyshrikhand:
4.4:i Standard plate count (SPC) of Soyshrikhand:

The microbiological examination of 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)

T0 24.50

T 1 24. 35

t2 24.30

T3 24.55

T4 24.40

T5 24.65

S. E. +_ 26.61
CD at 5% 77.68

It may be evidenced from the data that the maximum 
3value of 24.65x10 was registered in case of T$ where as



3the minimum value of 2 4- 30x10 was observed under T2 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 

T1 or t2 fnieht 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 increasing proportions of soymilk 

solids in the derived products of soyshrikhand hence the 

maximum value was reached or SPC under T5. Upadhyay and 

Dave (1977) reported the need for formulation of chemical 

and bacteriological standards for the shrikhand was 

emphasized.

4.4:ii Coliform count of Soyshrikhand

The coliform count of soyshrikhand was also taken 

up as quality control test and the mean observations 

obtained are recorded under Table 13.

Table 13 Coliform count of Soyshrikhand

Treatments Coliform count /gm

TO 9.00

T 1 8. 00
t2 9.00

T3 9.00

T4 7.00

T5 6.00

S. E. +
CD at 5%

0. 58
1.69
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It may be noticed from the contents of this table
the values changed from 6 to 9 per gram further more the 
differences were statisticaly non significant within 
treatments. However the treatments T4 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 food /dairy products.

4.5 Preliminary observations on the storage of 
Soyshrikhand:

The preliminary studies were conducted on the 
storage quality of newly developed product soyshrikhand and 
the mean observations obtained are recorded under Table 14.
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Table 14 Preliminary observations on the storage quality

of soyshrikhand

T reatmen ts
Ambient temp.35°C Ref rigerated temp.5-10°C

G 1 as s j a r

(hours)

Po 1 y_ 
propylene 

coated cups 
(hours)

G1 ass jar

(hours)

P 0 1 y _ 
propy1ene 
coated cups 
(hours)

T0 14 18 240 242

T 1 17 20 251 256

t2 18 21 259 265

T3 20 22 265 273

T4 22 24 272 282

T5 22 25 288 300

For the storage of soyshrikhand two types of 

packages are used i.e. glass 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 mfyere as the treatment T5 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 Tq and 288 and 300 hrs for T5 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 T5 proved to be of 
significant desired characters from the stand point 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 I.

The major item of cost included the cost of soymilk 
for Rs.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 soyshrikhand the component cost 
included the cost of soychakka 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 
suppl intent the dairy food needs of the consuming 
po pu1 ation.
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CHAPTER V

SUMMARY AND CONCLUSION

The research work carried cut on the formulation o 

hrikhana can oe summarised under following points.

The Streptococcus 1 sc11s. Streptococcus lactis su 

sdd. diacetylactis and Lactobacillus bulgaricu

all in eouai oroDort ion orovec! to be a su i i; ao 1 

starter culture for the oroduction of sovdahi a
Ci34'C incubation t emDer atu re and by draining o 

soydahi soychakka was produced. The mean yielc o 

sovcha k i a from the combination of m i 1 v and soymi 1 

dah i (50:50) was 365 arris /litre.

On an average with the addition of &0 per cent saga 

a recovery of 511 gms o+ says^ri Hiand was obtained.

The 7<=, combination (50:50) with the incorporation c 

saffron colour. elaichi flavour and lemon flavou 

resulted m to a very acceptable product wit 

consumer preference for its colour. flavour 

swe e teness. consistency and mouth fee 1 characters.
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The overall acceotab11itv indicated better 1 1 k mgs i 

case of treatment T2 i.e. 20 oer cent sovmiih and 8 

per cent milk solids. Tn is was at oar with T i,e

50 oer cent reoiacement so far as the overa I 

acceotab i 1 l ty interms of all the sensory character 

Were considered.

The oer cent acidity was on an average at 1.17 fc 

tne combina11on Ts. The lowest value was 1.13 at T2

The dH values varied slightly with a narrow range o 

3.60 to 3m0.

The averace chemical comoosition of the treatment T

was moisture : 33.9

Orote ms : 9.50.

sucrose content at

The Standard elate

average 24.65 x i0 

Tne col if arm coun 

treatment T of soy

6. iotal so1ics ; 60.04. F

lactose : 2.6'). ash : 0

40 oer c e n respectively

count of sc-ysh ^ : whang was 

m case of T^. 

t recorded value of 6.0 

snrii«hand per cram.

d, : 4.5

6 an

on a

t ft

>0



Th e average storage period under the cac>' aging o 

glass jars and polypropylene coated cuds was 22-2 

hrs. respectively under ambient condition for Ts 

whereas refrigeration conditions enhanced i-eepin 

dual it-/ uoto 298-300 hrs. under similar packaoes.

The 

kg . 
k D •

D r c f l 

at t 

ch e an

cost of production of sovchakka was P.s.13 oe 

The sovsn nkhand cost was arrived at Rs.25 oe 

on the basis of production cost. The norr-ina 

t if added the sovsh rikhand was ready for sai 

he rate of Rs. 30 per kg. It was substantial! 

er than the conventional shrikhano .
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CONCLUSION

A combination of 50:50 cow m l 1 k so 1 ids SCVfn 1 1

—j O 1 1 cj Sj with the addition of 40 per c en t sugar ana norm a

C DiDUr and f iavourings resulted m t o 3 V P r y 3CC en t ab 1

p roduc t name I v sovshrikhand. This h ao a lower fat 0 f

and h loner p rote in of 9.5 per cent which could b £ 3 D 1 u

point. The oroduct had a fairly iong Keeping anal it 

under refrigeration conditions with suitable oackaoe lid t 

higher than 12 days. The cost of sale of sovshr1thand wa 

Rs. 30 per kg which was cheaper than that of ccnvent lor a 

shsrikhand.
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APPENDIX 1

Econmics of production of soyshrikhand

A. Cost of milk :
1. Cos t of cow milk

2. Cost of production of

Cost of soybean :

Quantity of soymilk : 
ob tained

Cost of soymilk

Other charges :
(Electric, labour)

Total cost of production

: Rs.8.00/ litre

oymi1k 

Rs.8,00/ kg.

4.00 lit/kg of soybean

Rs.2.00/ litre 

Rs,1.00/ litre

of soymilk : Rs.3.00/ litre

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

C. Cost of dahi produced 
1 litre cow milk 

1 litre soymilk 

Others i) Sugar

ii) Cu1tures 

Total cost of Dahi

Rs.1.00

from combination
: Rs. 8.00

: Rs. 3.00

: Rs. 1.00

: Rs. 1.00

: Rs. 13 per 2 kg of Dahi
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Yield of soychakka

The soychakka produced from 1 litre of milk 

combination : 365 gm

So from 2 litre milk combination : 730 gm

: 2. 700gm

E. Cost of Soyshrikhand :
a. i) The sugar added at the rate of 40 per cent 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, essence 

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. 5/kg

b. Yield of soyshrikhand

Soychakka + sugar = Total

700 gm 300 gm = 1000 gm i.e. one kg.

c. Total cost of production of soyshrikhand :

Soychakka + sugar + condiments + package = Total

13.00 3.00 4.00 5.00 Rs.25/kg
of soyshrikhand

Total cost of production + Marginal profit @ 20 % = sale cost 

25 + 5 = Rs.30/k g
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