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WAP1'3R - I 



Being endowed w1tb several mtriente essential. ror grovth, 

m.1k is ra.cognised as an almost perfect £ood. '-hila it is virtually 

indispanaable during early stage of infancy, nutrivioni.sts all ever 

t he world. have unequivocally advocated reasonable ali.owan.."'13 f or 

Jai1k in the balance ;.ti.at. lk.iwavar , milk is seld< c nsuized in its 

sheer natural form. It ia S11bjec*..cd to one Ol' l!!Ore treatnent.5 · eh 

influence t he w t .rit iona.l value f milk. 

Proeaaaing has a gJ"Q t. effect on the nutrient ccmpo itior. 

of milk and .it s product.#. ·rre-rent treat.:ents to which nilk is 

· e preparation of various product.a, include 

bomogenisat1cn, pasteurisation, sterilization, beat coretm ati ., 

tementation, eoagul.aUon etc., and in a way-, bring about a change 

in tha mtrient content., f'Urtha.- atteeting e bioavailabUi t.y of 

mtrients. 

Heat eoneent..rati il1 of milk dur'>...ng khoa as wall as kaJ akarid 

preparatic;n results not onl,1 in the cooennt ration of th varic;us 

lysine unavail-

Mor.cc.var, t-he severe heat traa 

?'Oller l'fl7in destroys llmCh of the lysine milk (liaruren,, 

19.55) . The heat. t.reataent wn to milk dur drying proc s s 

deetabillsu milk proteins (case1n u ll as mey proteins ) by 

firat 1Mueing reTel"Sible denaturation followed by il"l'e s!ble 
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coagulation. Lo~ of ·vitamins durin! the.ee trea rar.ge 

bet.-..esn ril11d t.o mcdS'rate. dl prooes , however, does not alt er 

the chaJoact.eristios or milk as a good source of calcium and pho:JP.1'lorus. 

Etfect Gt. fermentation is entirely di:f'feNnt.. Though th 

Dlltn:t.i.onal value o cul turod dair.t products i s l a:rge'.cy illf'luenced 

by tho qualit y of milk used, various treateent.a during preparation, 

have significant efi'ect on the nutrients ~ the products. Thus, 

mile aking product s like cheeee eJld. indi · nmw product-panoer, 

majority o wat.er sol.ubla nutrients are lost in 'WhB".f 1 'llhereas vat.er 

insoluble nutriettts get concentrated nnd are ret.ai.ned in tho curd; 

subsequent fe_~tatiw cba?)ges produce ignificant cb.emcal 

altoratioru:;._ w.itb the result that t.he end product as s distinct 

nutritional obaracterist.ics liks bettor and easy · e st.ibility, 

better absorption of eert.ai.Jl mt.rionts such as ealci'UJ:I and Jil spborus, 

enhanced. left]. o.f ct>rtain water soluble mit.rients~ particuhrly 

D-vitamins, etc.. I n the case ~products like yoghurt, dahi, etc.., 

these score aver other cul tared products in that , art .trom 

con.aening mt.rc1&nta in it.a ~ (otbend , l ost in the 'Whey) 

starter cult.wes used in their preparatipn syntlloaise ce-..-tain 

CQllJ>OllM8 du.ring i'ermentatlol!l so that the p s a~sum th.erapeutic 

value as well as nutritional ~e. 

'?'he i'at-rich product., ice-cream, containa 3- ~ times as much 

fat, t011r time as aucb ~ates and 12 to 16 pOO" cent ore 

prot.ein than OH Jlilk. 'l'his iaparta ice-cn.aD much hi r calorif-ic 
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Tal.uca than Jldlk . furt.hernoro, lactosa in ice-oreao u1 f avour 

gnater asE.dJdlaticm ot calciw ccmt,~mt in the dist . 

ood is canSUll!Od primarily to meet the enorgy requirements. 

Bowne ' apart rran meeting enargy requirements, i t shoul also 

include allowancea for ill other m&trient.s. : ittedly, ~s 

ani thereto allowances-' are not related .atrictly to energy 1n 0C2 

eases, however, m;pres dietary allowances in tc of energy 

pemnit a nw;ber or usef'ul considerations. 

Jq>raH ing di etary al.1.011ances and nut rient cont ent o_ f d 

on the Sai:tG basis of ' caloric content, l!lak 

car;parison bet.wen the t w pA..-.= rtA· 

possi bl e a r t 

'WhU:b quality judgeoonts 

M Y be eaa1ly ch-avn. ~e COIICept o:f" nutrient ensit y has taken 

seYOral. OY"lllS 0'\'8r t he years. rlti-.e rat i o VclS by Henry 

(1904) to apr eas die:tarT relationship between nutrients and ener ror 

in rat ions for f'U'lll azWaals. aa (1934) vas one of t he .f'1rst 

individuals to appl y this concept. t o hwna.n dietaries. nee then, 

nitrient density has bo n used to UD:ierscore the ortance of food 

q®lity. 

aanun ~ & · (197 ) developed a qualltat ift and quantit ative 

measure o nutrient to calorie den i t.y an "1 i t Index of 

? tri:tioDal ty { ) " \IU.ch calcW.at.o as the ratio of .he 

per cent o! nutrient nquiromcnt lied · by a antity o · tood 

to the per oen er &MrU re~ eu lied by the quantity of 

tood. n 'Rlue ~ 1. 0 t or a nutrient in· icatos that amount 

or a pertiauhr f ood t.hat would sat..isty th tot.al. enar ~nt. 



woW.d also ppl y .mor than t he required amount of t he nut rient . 

Conver sely, each nutrie llith an _Q l ower t han 1 . 0 would. noeti to 

be suppl eirante:i bf ot her foods or by censumpti on of t he f ood 1n 

e2'.Cesa of the ealor1e need.a. 

Despite t he great nut rit.ional igni.£1.cance and. t herar euU c 

val.us o_ milk and dair.f product. i n our diet, they still ccnt inua to 

be Iilarkedly bel the eairad cc,n . ticn level.a. The consumpt ion 

pattern of fluid I!iilk shows a decline in verage consumption of 

150 g per :q per head in 1951 t o 1 22 in 197 in l lia :is a ainst 

t he rec~ amount of 200 g (Indian Council of i cal '- - search, 

1968 ) . 'lbe reascn f or this decl.ine i s not only the nonavail.abili y 

of lllilk but t he food habits as well . Milk an:! .milk proJ-uc+~s .ich 

are known to be ea nt i.al in our diet , particulnrly in int"ant :i i et 

an1 also i n Yie dist of ot e . vulnerable groups, their consumption 

ne s an ~ion in th iet for t.l-ieir easi er esti illty 

and bat ter availa iht y f tbair nutrients in ~he sy 

affect of prccas trea ent on the .rot i n qua.llty 

oi lchoa ldlen it i s subjectoo t.o !'Urtber processing trea nt fer t h-

pr parat1 of kalakantl, has been studied 1.n the p nt investi gaticn 

tc ind cut th ch es, iI 8Di,Y1 occurring in .. be protein qualit y 

of l<:ilakand , e f'rc;m khoa. 

In h pre11ent study, t he inlices of nutritional quali ty 

t ar 1111.k and milk prodUcts in re~ of rtain nutrientJ> baYe 
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been ccmpute'l f or subj ect boloru;ine to i.ff erent age groups an 

pbysiolov,ieal status. A l ative as ses srumt of t he mitrltional 

qwallt y o! milk , skim mlk pc'Wder and oEXOOnly ccnaumed cereals, 

millet s and pulses fo:rtling the utapl e food of the In !ian popula­

t ion, baa , 1so been don in the course of t.ha pre:ront stu-1y. 



CRAFTER - II 

&""V OF LITERATURE 



le inelusion of m1lk in the ·11et ha beun univci:-suJ.l y 

accept , -.h• quantum or consumpt1 n cf liii1k by populat ion 1n 

differ nt part s of the world has been f und to vary markedly. 

· ereas th~ con.s1mpt ion o:f milk in wastarn countr ie s such as 

Unite it.ates o e r ica, Cannda as ll as several iiuropean 

count .. 1 s has boon r eported to be I'Qlaa!"kably high , that in several 

developing and under-de loped count i es vaa alami :l y 1 01 ( :_, -

6$ g , United Kingdom - 600 fh Pakistan - 200 g, India - 108 g and 

Indon&aia - 2 g/cap.u.t/da;r; Gopalan ~ ~., 19n ), lead.in t o severe 

incidence.s or pro in malnutrition amo vulnerable 5e 

pcpulat1on. ~'"Veys conducted in India by dif erent 

ts o.f the 

s s.~c -· 

· e variat.ion in ~ha consumption o ilk and ilk prduct s in 

popul ion l:>al t ' ilfor nt lit.ates ( 7 g - l 7 g of l'ililk an 1 "lk 

pro ucts/peraon/d~; · opal.m !! !!_., 1971) . 

by the varicus 

i·kxars in Ka...-naJ. di trict of Baryana (200 - 365 g rJ.lk/ne d} y; 

vwar an ta, 1 1 ) , lfuz distric ~ U t.ar adesh ( 53 g 

lllilk/bead/dq; - ngh, 79) , ij v· a di.strict of hra Pra euh 

(213 g./head/ dq; , 1976} and Madras cl ty o!" -am:il adu ( 21 - 268 

g/bead/dq; h-abaharm, 1976 ). It was apparant fx-om s 

that so~orsl tactor.s :ruch as soeio-econcm1c status of tha subjects, 

avail bllit y of m1lk as well as its cost , priJIL_'U'il;y responsible 



1 

for such variaticns in t h consunpti patto • Y.eeyi in vie-,;r 

the nutr i i onal attributes of var1 UD 1 focd 

grt>upG, nutriti ~rte in ln:lia rec i on of 200 g 

of · lk in the balanced vegetarian J.ndian iet . Ho iever , :..ilk i :; not. 

el)r c swoe aa fluid .l!11lk alone, but adopted in the for f aey 

revealed that Vllrious illfli.ge::iuus • :ucts sue.~ as, i , butt_?" milk 

and ane.r arc adopt.eel to varied extant by the populati on in 

different S't.ates. fUtho h mil k ha.s b recogni od as a od sourca 

of several nutrients, t.'le proees t..>'e~ i t undergoe s during 

the preparati cn ot product.a produces pronounced e!facta on the 

mitr itional. quality o"' l!lilk (Porter airl Roll , 197l ). 

Milk is subjected to S8Y8l'al treat&ent s before it is 

colllllmed in the form or vari s oduct or even s fluid lk. 

·~ e,SO treatments include beat traatn nt by way of p .. erurit1ation , 

boiling, ste iliaati 1 ultra hi t ature treatt:~nt , d ra-

t>ion with or without the lication of beat, re · ntati n, 

homo~i• tion and u se of additiws. Sev :-al stu.iies have been 

1"0fOrted on t he el'!ect of such trea · n ' e th nutritional 

quality or milk. 

1. eat Treatunt 

b.acteria trca milk in orde 0 aake it sarar f or co ti n. 

bjacting milk to beat treabii.ont either at 61°c for 10 i..1'1\tes 
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(Holdi.ng nethcd oI pa.atcurbation) or 12°c for lS ooconds, bas oo 

re?Qrt.ed to produce lllild to moderate losses in respect of heat-labile 

nutrients. 

( ) . otoin 

The prat-oin con nts in CO'.i!' an buffalo mlk have been 

reported to r-unge fr 3. 1 - 3. 6 per cent am 1. 7 - .s er cent, 

respect ively ( R ~pa and ! chsya, 19n; ~al at al., 19 .0 ) . 

A allial1 l.li®Unt (about 14J ) of \lb y rot.e1ns W"&.s rw.iort.00 

to be denat.ured during holding D1ethGd of pasteurization at 11 1°1:0 

f or minutes ereas a loss o 10 pG?" cent lobulin was observed 

uring bulk p&Bteurb!ltion at 15S°F for minutes ( .:bahani and 

SoW11$r , 1951.) . Heating mlk at still hi er temperatures of B6 -

88°r for 19 aeconis was re rt by fudey et ~· ( 964) t c c:iuse 

much higbe dlmaturat on of albumin 55 - 571). 

~ and Saaner (1 51) bse. e that pasteurization of 

milk at 143°? or )~ inutes or at 155°? f or Di.nu le s ca sed an 

increase in the 

tone fraction. 

Dia mtrogcm. ino aci nit rogen 8.D prctease-

Bollin or milk is adc-pted in most of tbe bGusos in ln:Jia 

once milk 1.s procured.. Though suoh treatrumt i s essent ial to iaako 

rdlk sate .fol" consumption troa hygienic !Jtanllpoint, .such tre t.J&ent 

too, was reported to resul 1n a s1cnif1cant denat.ur<ltion to the 
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extent of O - 100 per cent of' rollk proteins ...ruin ·milk vas boil d 

for durations bet.we n 3 t.o 10 minute · ( ' el , 1917 and Fhdny et ai., 

1964). 

The danaturat.ion of obulln d beta-lacto ~obulin was 

re rted }J'J Langsrud l 68 ) t be ra:iarkably hiG)l dn.rin- !:.he heati~ 

mil.le at 140°C for 3-4 c nd • !llch a troat:i;snt was reported to 

increas both non-protein nit rog'3n n;i rot ea eptc;ne eontent in 

.milk and resulted 'in tile bro ru.ng of uilk. 

A destruct.ion of 10 per eant lysine va.s ~orted t-0 occur 

durin in-bottle sterillaation or milk (122° - 124° ~ fo r ?0 mirrutes ) 

Wile hea.t1 milk at 119° y f or lS Eli.Iru.tes was re to cause 

l.SS per cent lysine una.Tailabla ( ii3fte- tha and , 19_ '>) . 

s regards other essential araino aci s , steril.izaUcm o k w.a.s 

! cund to cause a loss or 12 per cen of tryptoph:m (i; nden an':i 

mer, 1956) while mi.nu ea heat· at 100 - 125°,,. was ort· 

t o cau~P a proi;re -ve 1 a of lysine ( 3chobar and . inz, 1956) • 

Ultra-hi. tcwperat\1?'9 (l.40° for ' seccnds ) tre· · t v s rted 

by 'i'ylld.n saoor.rabay ( 1976) to reduce tot.al aasential amin 

acids n milk to .5'3.1 g/100 g r tein ains t 56. 2 g in untreated 

milk . leis. Th los. s \Jere :;erve(l t o l>e ~ :ln he case 

o ly ... ine (16.) ) , cystJ.110 (1.6. 0 ."li) , utanle a.ci (ll~.9'q 

aethionill!G (11.l <). 
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Despi the ea n he con• nt and availabiJ 1 t y cf 

cert e oomial amino aci. in he t t.re mil.k , the o raL 

p1•ot.ein quality in 'Un.•ms of biolo!T.ical value was oun.t to r~ n 

more or lass unchanged in ultra- high temperature (l 1s<' fo 2 ccr.d 

treated milk (Hsnry Tootbil , 1960) , thou!7h a fall o1' 6 per c nt 

in the biologic al value was ob el'V'e or i.'l- ttle sterilized 

(ll0° c for JO Jllinutas) ilk. 

The valua.s f' di ied prot.ein e.f'fic L nc r 1.o of a te 

b iled milk was report t be 3. 01 t.-0 3. 03 

the C.'.1 of pas .. eurlsed milk ( ?arvinder i\aur an iar , l ; 2 ) . 'f he 

i f ' .ereuces observed were found to be nsignif'icant . The trend 'Id~ 

E'Urther con!i~ by measur · the pro in-denend nt .x.a! t hine oxid se 

acti :. y in liver ·oen prote in deplete 

prot ins rrcm milk subject to . fferent heat trea 

obsorntions waro ma e by Cook !!1 ill.. (1961.) and dny et al . (19&! ) 

mio failed to observe aey signi.fi.cant changes in th biolo. cal value 

or milk pl'O in as well as their digesti~ility coo_ !ciont as a 

result 01· heat ~t. 

(b) Lactose 

laetosa con ent in co'.l and butta.l cilk have been 

report d to v;iry fr 

re cti J,y ( 

. 4 - . 6 pe cent and 4. 1.i - S.O ,.e ~nt , 

"tivoly littl Wo.mati 1 av.:dlable on the f at. 

o heat atme.nt on the i ct eon nt o~ milk, ho ll .t 
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docreaae o_ Ji. r cent in t . a l.act se content has be n cbsei-ved 

by p euri.sing milk at 64°C f r } seccnd on 74°c f o 1 secvn:ls 

( Cho and Cho, 1970 ) , allowi ng rel.a t i v l y higher heat stabili t y of 

lAC'to&e. 

(c) ~ 

Co\l and bufi'alo ilk !at coot s have been f cun-i to r<> .... R,o 

!rem ) . 6 - 4. 9 per cent arui 6. 7 - 8. 8 per cent , re _ c0c t..i .. l y ( _ w a 

and Achaya , 1971; Gopala.n !! al., 1980 • 

regards t:.b_ effect o£ heat. treatment cm t he f at content 

ort.ad to occur. A :il _h t increase 

in t he r at con~nt !'uring 'liffer cnt hast tre.i. $:lta ccul e att :ri -

bllte t.he loss o moisture in variously heat t ated milk samp s 

( l and oot, 1961.) . 

hbile t.he total f'at content has bsen reported t o remain 

more or less unchange , a decl'eaSe i n the e ssential fatty acids 

contents wall reported t o occur to tho ext.ant of 34 per cent in t he 

case r linoleic aci , 11 r cent llnolenie acid am 7 per cent 

arachi onic acid ( Fol and ot , 19 ). 

( ) M\n ral.8 

t ho tot..:tl. li\sb e~.nt in eou/bur 'alo n1lk baa been reported 

to be o. 73 - o. 2 g/l'JO g 'Whereas the content. o vm-iou min rals 

(mg/100 ilk) han be ob by and cheya <1971 ) 
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and~ et tl. (19 ) to be follows: 

calcium mo:.pho~s ron .3crlium Potassi um 

Cow milk 120 90 0.01-0. 20 16-57 l .!i -172 

Bu! alo milk 1 us- 210 121- HO 0. 01-0. 20 19- u7 q0-1S8 

As f or total aab, the beat s teu!"ization 

and boill bas boon reported t caus a l ·as in the total ah cont.ent 

or lrill by 1 ,. 4 per cent (Arui.r.t al...-ri::Jman !!_ .:...::..., 1943) . al a 

angul.1 197 ) rted an increase 0 1 c ci'llm ccntent or cCYW and 

buffalo Jll1lk callsed by boil and sterilization uhile tho ph :.. · rus 

cont.em in milk uas f ound to be lo·~red as a result of ~terili.z ti on 

( - dhu !!. al., 1973) . 

( e) Vi t al:lina 

The cant nt of vanou s vi n s 'ng/l.OC g) in eow and 

bo.iffalo milk hav~ ba n reported (Bartman and Dryden, 1965; a 

an1 chaya, 1971; Gopalan at al., 1980) to be as follo•rs: 

Cow lrl.1k Iluf al.o milk 

1t.amin ( •• u./100 g) 160-176 ll9-160 

Thi.arone 0. 05 . oJJ . o5 

botlnvin o. -0. 19 0. 10-0 .. 17 

'i.co 1ni.e acid 0. 10-0. 26 0. 01 .io 

Foli.o acid ~g 5.6 8.S 
Vitamin l2 0. 27-0. 90 0. 213-o. 0 

Ascorbic acid 1.6-2. 'l 1. 1. 6 



~ udies e~n ucted on the ef"fect of heat trea ent en the 

vit content,;; or mi1k ®0'3 t hat '<tater soluble Ti.t.altl.ns , p.'.l!'ti C'.l-

larfy Yit8Ji1i n c, tbimdne and ribo!lavin are v.orst a.ff ted d~ing 

boilln and st.erlllsation of milk. 

( 

A l,s to the extent of 30 - 35 r cent. in ~11 tarain 

content as r eported by Anagama (1955) during bollin o rr.ilk T.lhere"a 

~rt d to cau a loss o f 21 . 5 

Kon, l 9J8; .ai:iry ~ ~., l ,944; 1 and Groot, 1960) . The destruction 

oi' vitamin C ha been cund t be relate:i to the heat trea nt in t he 

p:re:sanee of ozygen ( nner, 1971) . 

Chapman ~ al. (19 1) arrl -;>Ord (19 9) f th.at st.euri -

sation or milk destroyed abc:IQt 10 per cent o_ thiamine '!ilbe:reas !truglava 

the oo1ding aethod of pasteurisat.ion, thou . pasLurization by 

estroy only er 

cent. of thiamine in mlld.Burlon ~ !!•• 196$) . Boilin~ s portsd 

( acude.ro !,! AL., 1943) • loss OJ'. 25 - 5 per ce ':. o thia."'Ji.ne was 

Duri ul.tra..fli b ature (115 C - 140° for saccnd ) treatmant , 

be lo"9s in tbiaaina conUmt 

1n Jailk ( pun~!!!.•• 19$7; N aswa !!, !!.•• l · ; •reg 

l 65J rd ~ !!.·· l ) . 

- 10 per cant 
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As r egards ribofiavin, a very a::l!al1 loss of 5 er cen t . .,.ru; 

reported duri ng the sterilizat i on (120° c f or 2 J:Unu• s) of milk 

(Ch an ~ !!:- , 19S7; Ford !!:. 21•, 1959 ) while loss f 0 p r 

eent vas observed 1n t bs case of steril.iution of milk at 110° -

120°c for 1 hour ( ?ol and .~root, 1960). Hea.t i 
0 

of milk at 1..40 C -

0 
150 C ~s ouni to result in 10 - 30 per cant los 0£ riboflavin 

(Gregory !! .!!.•• 1965 ). '?be <lest.ruction o riboflavin could be 

.attributed l!IOre to i ts exposure to li;;ht rather t han beat trea nt . 

Jterilis ti n !' milk t rted by fol anJ .:iroot (19Ci) ) 

t o cau · a l.oss o.f 17 - 25 per cent. in Ula vit · ~.in · (; content . "; he 

loS6es in the content of thU vitamin ;ere observe t be 96 ~ 9 

per c ont i n re.ct anrl intli.rec t heating during ultr high Wruper ture 

treatment of milk (Durtcn, 1972 ) . 

inbottle st iliz tion of milk t llo 0 
, 70 per ce-nt 

or vitamin 2 was foum to be lost ( . ord ~al., 1957) e as t 

l 20°c f or 30 minutes, 80 per cent and at 1.15 C r r 15 minutes , ?0 -

100 pe. cent or vitairiin 8:i2 v s reportorl tc be estr oyed (ilia. 

~al., 1957 and Ford !!:. &•, 1959) . furtcn (1972 ) re rted losses 

of 96 per cen o£ vitamin and 90 per cent or f olic acid uring 

direct. and indirect ul.t:ra high t..perat\ll"e trea en • 

l<.rQaloVi and llul ' o (19 ) :roportetl lo.s · of 10 r cent. 

••eh or biotin pantotbaN.c aci am 20 per cant o! choline d\l 

puteur11111 ion at 65°c tor a.1.nutes. 



The e!f ct f heat treat.J:;,_"'llt. cm fat l uble vita..-dns ha 

beo n reported to be relatively l e , t hm · c rtain etu ies 311o·<e1 

llliJ.d to .oo e rate etr ect. of sucl1 treat.aent on the V"' ... tam.n ;, et;ntent 

o! lllilk. 

olov (1959) reported losses upto 5. S, .o and ?. . per 

cant of Vit aiain 
0 0 0 

in :milk pa~teuri ed at 85' C or 95 C or at 74 C for 

lO minut-ea. Boiling of co~ milk f or 15 minutes has been reported 

by arwal an1 Sitl§h (1960) to cause l o aes of 21. S r cent. and 16. 7 

per cent of carotene and vit;min , re ct i va1y, ' r aas in t.he 

~e cf buITalc sdlk, lo.w. of 'lit.main ..i. '.48$ .: account d r lS.l • r 

~ lo se i n vi. e oservad w en lk s heated 

to no0 c - 120°c in cont.inuous flow in a closed sel ( stak ov 

an sikhina, f:.6 ). 

(1) Seim W.k Powder 

ral milk prod\l.ots are prepared by aubjecting ru.lk to 

heat trea ant mainly reSlllts in the Cl"EW e 

in the moisture· cont.en and further coneen :nti cn total sol ids 

such roduct 

subjected to the beat tl1lent. at i 10°c for J ms 1.n the rollar 

driar •thod O?" l60°c in ra;r drier met.bod '1hlle propari e 

aldm llilk polldar. 
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The moi sture conte of skim i:tilk powder h.a.e besn re o!"tad 

to be artmnd 3 tc 4 per cent (Fleck, 1976 on:! Oop.a.1an et al., l ? fl lJ ) . 

•bile the contents o£ vari oUG nut rien t s ~ f ound to be e sentially 

the sams as that in milk ~ en e:ipres:sed on ry :tia.t ter basi s , a 

de~se in the c-0ntent.s and availability of certain nutr ients i s 

kncr.m to occur uring the heat treatment. meted out to mil.le in the 

process of skim 111ilk powder preparation. 

(a.) Protein 

The protein content. in skim dlk powdor has heen repcrved 

to r .an®e .f'rOJll 35'. o - . o per cont ( ::'handana, 1979 and Gopalan et al ., 

1960). 

. sli · t ecrease in the ly3ine content has -n repo:rt.ed 

~o occur during sp.rq dry'.4Jl6 , rooe~s n: no difference in its 

avail.abili ty .from skim milk po'<ldor as COJJ<',?ared to that. !'ram milk 

baa been ound {' ron !1 al., 1955) . 'lb lysine avail bility from 

rolle:r dri ed skim milk powder has been observed t.o be 86 pe r cent 

(i ruel !1 &•• 1972). The available '.cy'sim .f'rcw roller and svr ay 

dTied milk po¥iar baa boon re orted tD ))e .S. 2 g am! 7 .o g/l g 

p.ro ain, re oc v ly (" orolesuk a.!:...~· • 1976 ) • 

. i te a dGCNaSO in the cont Dt a1Xi avail bill t y of lysine 

dur ho drying proees , bi l o cal val.ue has been re ort.e 

to be e - 9 (, than, 1 9.37 and ~r, l S-16 ) . . lle Pujol 

A~t..-·- (19'/ ;.t ) fcuni the -e.sUbilit y coeft'ici nt o <l6 . 7 and 
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S). 6, net pr otein utilizati(m of 55 . an:i 45 .0 nd biol.o cal value 

of 63. 9 54. 9, respecti vely , err prot.eins of sk; i:iilk and s 

nti.lk pcwdor, Korolezuk ~ al .• (1976) repor t ed t.l:w n:at prot~ in ut iliz.; 

ticn val.uo 73 an1 7S f or roller and spray ocessed sk l k powi"rs. 

The ·variat i on in pl"Otein quality a s evi.:t.'llt frau 1 nce s i n 

bi ol o cal value and net protein utilization wlue , coul!1 be 

4ttribute<l to sever-al. factors such a:i , the rotein, nutriti ... _al 

status o.f the e~i.mental anlma.l~, their · eis,ht , , t h l evel of 

rot.ein if.I the di.et , e ta., besides il"fere~s i n the available 

lysine a a r.. su1 t. of different drying proce sea. 

(b) L.'lct ose 

Rlllativnly little infoma~ n i available on tne l .act ::-.e 

content in milk dur ska mil.1.c pcr..idar ~ticn. e l actose 

cont nt in ried i;;ilk. bas be n re orto t o bai by arid large , t. e 

Wltter basis. 

(o) Minarals 

s regarda m1ner als , no approcia l e cha.nge has been 

rep rt to occ:ur i a . the total asb content the contents or 

various mnerals haw been repo...-iad to bo .more or le :. th sar;:-e 

aa in milk n npN · se· Oil dry · t.ter a. 

{d) Vitamins 

!he contents af imriou.,, vi t.as:dna in kin 

haw bee reported 1"&11S• trw . 22 - 0.-45 1&g thi.Jltine , l . J - 2.s g 



riboflavin, 0. 82 - 1.B niacin, 2. 3 - 7.7 mr; pantothenic acid, 

0. 28 - o. 68 mg vitainin B6, 2. 9 - 5 . 9 mcg !'olic acid, 2. 2 - h. 5 ir.cg 

vitamin Bi2 and 5 ria 'litamn C per 100 g of lilk (HarUnnn and 

ilryden, 1965 ,; 'opal.an ~ al., l BO). 

(ii)~ 

Dependi on t.he int&nsi.ty and dlll-ation, heat treatumt 

has been reported to p nee t o J:Oduate ch oo in t he 

nut rltioDBl. quality of lllilk during the prcparatic.n o hs ill ""enous 

pro· uct, ' illioa' . 

Heat treatment " von to rail 
0 0 

(100 - 105 C) ur' ... ~ kr.oa 

~paration has been report to decrease the oisturo level of 

milk to 26 er c nt (Mani !_1 al., 19SS) an..i increase the total 

solids to a fau,r..fold ecneentraticm ( iJe , 1960) . 

1'ha rotein contents in khoa i;iad frOlll •mol e butfa:l.o milk 

and llhole cow ilk haw en orterl by opalan et !!• (1980) to be 

'.l'he savare b at t.reawant .o • ch n.ilk i subject-ad :ur 

the preparation of khoa, is likely to can.se the interaction be~re n 

milk su. ar, lactoSG ani amino acid, lysine in rot ein ( dllard 

:re ction}, ran1ering part ot lysine unavnilablo for etabolim. 

ch possibility vaa substanti tad by the d termination or Fr<>tein 

atf1c1eney ratio (2. :n for kboa (Bal subramanian !!:. al . , 1 SS) . 
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Th-! digestibility coef.fi.e ient (90) of khoa 

cantl.y• though sllgbt.ly, l ov in cwparison ~1.th milk prot'lin 

eat.ibility c oetficient - 95; Balasu~, 1955 ). 

ltbous)l vit.atlin i s knoT.m to bl! heat s table , the l osses 

of t lli s vitamin have been reported to occur to the extent of 25 1er 

cent while the l ossea in the vitamin content re observe be 

42 per ce · during kboa preparation (.~lt'.i , 1955) . Heat t rea'b?.ent 

has been observed to cause a dacrease in the thiar.:ine cont.en in Jcboa 

to 36 .oeg from SS mcg/100 g in Uk , riboflavin to 67 J!leg f 167 

Iacg/100 g, and nicotinic .:ic • t 6 3 i;icg from 96 mcg/100 cl ilk 

(Mani , 195$) . 

th cont.ml s or vitamin 1 thiaJ:ti.ne, ribofl.avin, niacin 

and ucorl:fic acid in kboa made !r'om ole ccw milk have n re rt 

by ::lopalan ~ !:!;. ( ) to be 497 I . • , 0 . 2 m. , o. 41 -, o. 4 , and 

6 mg/100 g , respeeti'ftlT. 

Kboa foms the baso or seve.-.U.. products in which it i s 

fUrther subjee t o heat treatl!li!nt in the presence ot addit i ves, 

such aa, sucro11e. Ho"'9ftr, little inf'o.."'Dlllt.ion i s available on + e 

extent of tba damage, 1!' any, caused to the varieu.,s nutrients duri. 

uets. 'j'h tfect or heat 

t.reatl.:!ent on the foriut.i n of Q8lanoidi.nes (as a re6Ult of ill rd 

reacti n) in conditions s.1ailar to those dur the p paration 0£ 

khoa..baaed sweet.a, has been report~ by tal 1berg (1 965} ·ho 

obMr'f'ed that the ro..-mat.i.cn o.! 1118l.anoidines in awe ned c ndQJUJ9d 



milk was promoted y invert sugar at. h~gh ratures. These 

findings were t\uther corroborat ed by :arkh et & · (197' ) lib f ound 

that t.11e extent of i:>rt»Jni as a result of brllla.rd reaction in 

w,eet.ened condenood milk was intensif ied at higher 

the hydrolyais of sucrose. 

2. ?ermentati.an 

eratures by 

The nutrit.ive va1ue of cultured milk products eoozrls on 

several mac!"o- and micro-nu ricnts derived !'roo r-ilk a n. the changes 

resulted during r.dcro ial grcwt anJ f .e.nta.tion . recess . 

(a} ot.ein 

Tha~ the roteio qunli~y an::l content in cuJ t ure cll.k 

n . ucts do trl cm those of :;dlk, t:rl.crobi31 ca.ll prot ein ha s been 

lm~m to bllild \lp as a result o. th or starter bacteria 

and the f':ree amino acids and peptJ. es released by the proteolytic 

activit.ie& ot ~'-he microergani • "he tot.al essential arrl.no acid 

content in dahi has been reported to vary from 1470 t o 243 mg/]. g, 

th b the aaount or essential amino ac contents contri~ted by the 

lilicro ial cell pl"Otein in dahi bAs be9n found to be very s;iall, 2. 0 

to 6.5 mg/l g (~r Laminar ·, 1974; Laminarayana, 

76). LactobacUlus acidopbilu.a and ni.xod culture o .;)trtpt eoccus 

thennoohilus and Lact o cillus bulgaricu.c haV<l n re ort.e to score 

higbest in respect of o ntial ac s releatsed in dahi 

(~, 1980). 
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~tlldiaa ccnd.uc.te 'r:Jy andan ~ !];_. (1969 ) ooowe l I.ha t the 

enzyllle of lactic cult ure degraded t he pr otein, !at and carbchy-'..r:?.ta 

of 11'.ilk during i'erir.errt.ation. f'oman .. k1 et al. (196 ) ropcr to:i t he 

'breakd.ow •. f east!in by the ~ prot i nase in J.actobacill us 

bulgaricus and peptidase in ~trer.tceoecus thermor-hi1us , rea s 

Chan an !,i til . (19l"'9 ) obsorved a slow irreversible a gat i cn of 

i;mey prot a ins in milk by the action of lactic cult.ui-as . 

, s regards the fres amino aci s, th se were re o e1 to 

r ange from 0 .2 - 38.0 i:ig/100 g of dahi . The high st concentrations 

and number o_ th tree amino aci ds , 31ilOng cultured ll"ilk . rc.1ucts , 

wore f ound i n dahi r apared with mi.md cult ures co taining 

J"tr ept oeoccus crea · ria :and J trept.ococcua t.hermof!lilus ( l.aniii.narayanc; , 

1976 ). 

i'legardin.~ t he pr o · .in quality, the bi olo. icaJ. value of ahi 

prot e ins ha s be n reporte!i t be 66 in c.mparis n vit h 7u of milk 

pro ! ins ( Bal llSUbramanian, 19 5) ·h r eas t he ai olo ical value of 

yo urt prot <tins vas found to ba hi er (87. l J t han + at o milk 

proteina (81.4). This increase vas attributed t o ha f ermentat i on 

o milk sic ~ !!.•, 1971). The lover biological value o dahi 

protin hu ~ been assigned to th loss 9 s tial a=ino acids 

thou.:· their amount was not. esticlatad ( Bals wbramanian, 1955) . 

( ) .1.actoSG 

tor l ct , l cti c acJ. f ennent.ati n occurrir. ~ durin 

t.bo repar ti on o cul ured JU.l.k pro ct f.l is known to sul ". in a 

dec:re se i n itlS content ue to i ts partial u t ilization by t he cul ur 

organi.as. 



The lactose ccntrmt in ah.i va.s r eportP-d t .o be 2. 9 per cent 

as ag inst 4.4 per oent in milk (Mani et ~·, 1955) whereas a 

decre ea ot 20 - 10 er c~nt o.f lactose was r orted to occur <'luri ng 

yoghurt preparation. 

(cj Minerals 

Little changes are reported to occur in the cont~nt of 

minerals in the eul tur<>..d milk products during !erI!lentation process. 

The contents Of cal.Ci~, pboaphorus and iron in dahi h Vl? be n 

report<td to 149 mg, 93 ir..g and 0 . 2 mg/100 g, re sp~ctiv l y 

(Gopalan ~al., 1980) , whe.raa::; their contents in yoghurt have been 

f ound to be 120 ' ' 94 :. and o.04 mg/100 g , respect ively (F'l.eck, 

1976 and Qianey et al., 197, ). 

(d} Vital!lins 

A ali£ht ecrease in t he vitamin A content ha.s be.en repcrt dd 

to oecur duri t .ha fermentation proces s in dahi ( and }l.azuroda,r, 

1918) . s ror the vit.amins or group, lani. ~ al . (1955} observed 

a slight d.ecl'eaae in the nt-ems of' thiamine, ribofiavin and 

nicotinie aei.d during tennentation, while an increase lt:l.s observed 

1n respect or thiamine ( Ilrocbu ~ ~·, 19 9 ; Bar.tbha et al ., 191'3 ), 

!olic acid activity and ribo.flavin content. { ipad, 1956) an..i 

a d.ecreaao was .foun:i to occur in the case o£ ni.cotinic acid (Chitre 

and P t.~, 1945) , pantot.henie acid and biotin (Laxm.nara,yana, 

1956; Hambu<iripad, 195.6) during famentation. 1 bo se f indi. ,e were 

turthe st.andardised .by Reddy !!: !!.• (1976) \Ibo observed an increase 
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1n f"ol.ic acid c tent to J. 9 neg n yoghurt. f r otil o. 7 oc!V'lOO g 

in milk uei n · treptococou.s thf!.naop!U.lu... and L&cto'baci.llus _;_;;~;.......:;..:;..;. 

an.i decrease in pantothenic acid cent -ant !'rot\ h 2 mcg to ~ 0 r eg, 

biotin from 4. 1 mcg to J.98 ~cg and vit.rurui 912 00 o.~2 mcg to 

o. 1S mcg per 100 gin yo u.."'t (Blanc, 1973) . 

The cont9nt.s o! t he Yarioua vitamins 1n dahi an::i ycghu..-t 

have ba;m 1"9port.etl to he 102 r.u. am 69 - 123 r.u. vi 4Utin ;,, 0. 16 ?!:g 

and o. 08 - 0.1 rog riboflavin, o.o5 and 0. 04 thia?!line , 0.10 r.1g 

and o. 8 - 1. 9 l6l.G niacin, 1.0 7 n-j o. vitaLU.n v/11.. ~ · l"espec-

ti.vcl.y ( at al., 196S; ~ and • . den, 1965 ; r_~ck , 1976; 

Chaney ~ &•, 1979 an•i ·}opal.an ~ &•, l 98o ) ~a th folic acitl 

content in dah1 haD been found t be 12 .S cg/lJO g ·:opal;m et -1.•, 

1980). 

3. peni.J!n 

( ) otein 

In view of high protein content s 1n cheese., several tudies 

have btMn conducted in rsspeet o.f the nutrit.ional qus.llty of rotein. 

i)u.r ripening of choose,. para-casein bas be report to be 

liberated fro:a JIODO- and i-calc:i\lm para-caseinate coiaploxea by 

its brealc.ini ctow into siaallor peptides and ami.oo acids ( osikov. ki , 

19 ).. Tha pro in eontent in pl'Coe:ssed cheese bas bean ound to 

Yar:f from )0 - JS per cent. (J.'lock, 1976 an1 Qiaooy !!:, al., 1979 ). 

s l"8 arda the pro in ity oi' cheeae, Henry - ' on 

(19 6 ) repo.rt.Gd the biologi.cal vaiua o! 76 and digestibllit.y 
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eoeff i.cient o! 96 per c nt 'ihile net ro ein ut Uiza i on has bean 

observed to r ng.::i .from SJ - 64 . r cent ~or di.fter Jnt varia ies 

ot ch e (.?ozanaki and ;..."iudak, 1971) . 

(b) ..& 

The t at content in cheese ha s been reported o spend en 

that of milk used tor its preparation ( onyraous, 1973 3slr.hof'stork , 

1976). Ri.pening of cha4se h.as been nportad t o cause no effect on 

th total fut contmlt ( Ko:11k.owski, 1966) . 

{ c) Lact-oso 

regards 1 - t se con nt , a large porti.cn of it pre -~nt 

in milk is lost in the whey du..~g the coagulation of milk. The 

small ainount o lacto entrnpped in he C\ll'd ~ btten rerorted 

t.o be .t\J.rther '1tilised by atarter cul tu.re during ripe.Ding. 

(d) Minor ale_ 

.U.st. 20 par cont of milk calcium and 70 per cent f l&ilk 

phospbor\ls haw been observed to be retained in th cu.'"ld while water 

solubl e salt.s of potassi.'11111, sodium and magnosim have be!.n orted 

t.o be l'Elll!Oved in whey (Kos1koveld, 1966) . ilu..--ing ripenin;· , calci um 

from mono- and di-calcium para-easei.nate is k:no.m to be solubilised 

'by l act ic acid. 

Tho cont. nt.s or ealci'Wll, pbosphoru and iron in precessed 

che llave been rep.or to vary troo 621 - 790 mg, $20 - ?SJ q 
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and o. '35 - 2.1 mg, re .. ectivoly (Fl ck, 1976 ; Chaney ~ ~., 1979 

and Ooplllan ~al., 19 O). 

( e) Vi tainins 

<llange:s in the Yitalllin contents in cheese occur pr 11y 

at the stages of sep tion o~ ~ey and ripening o chee:se . During 

t he reparation of ch.eesa, about 22 per cent nicotinic cid, 19 per 

cent vitamin 6, 27 er c ont pantotheni.c acid an:i 10 per cent biotin 

ha'Ve been reported to be retainad in curd (Nilson!!:_~., 1963), 

~ Kon ( 72 ) f oun:i that 1 ost or vitar..i.n A, 25 per cent of 

ribof lavin .snd out 16 per cent of t.hlmiiine rei3l1ined in th curd. 

Tbe total riboflavin cont nt v.as ob el"YOO to ecrease frClil 

0. 3 9 ng/100 g to 0.188 ag/100 g during r 

197S ) , t:Jh.ilo tree riboflavin vas foun:l to incre&3e ctur· ri. eni _, 

20 to 80 per cent. 

Similar increase was touni to occur in r.e~ o~· clic aci uring 

the ripening of cbe.ese (Gregory, 1975 ). ThiB was attr buted t the 

synt hesi-a of' these v1tuine uring ripening. 

The cont.oats Of th nrious viUulina in rocessed cheddar 

chll8 have been l'8 oi-teti to 1214 - 1705 I . .. vitamin • , 0 . 02 

t.hiwnns, o.JS - o.~ ribo!l in, o.08 - 0.1 niacin, 0.43 -

o. 19 pantotbonic ucid, 7. - 10. 0 me r lie acid a! o. mcg 

vitand:n vioo g (llartulan 4lXi Deydan, 

!!'. ~., 1919 ). 

5; ck , 1 6 
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4. Coai;,'Ulati.on 

1 citric aci d l e 

pNlpar panee.r, prot.ein and f'at are kno to concent .r ated in 

th1ll cu....-ct. .h ile a part o. l act.cse i rel:lOved in whey, the remainder 

is tra;pped 1n tbe curd. 

·· 1-atively Uttle informat icn is ava.ila l e on the ch e s 

in h lllltriant ccnt.·::nt of milk duri t he preparations of pilll£l9r. 

Prot.sin cont n in bu.."falo milk part'9el" .and co;-1 Iililk paneer has been 

report.ad t o be 18. S per cent an1i 15. 2 per C"'..rrt. 1 respectively. 

'.oihiJ.g protein ~f:iciency r atio , bio1o&).ca1 value, digestibility 

eoef fieient and net protein utiliaat:i n of buffalo rtl1k panecr 

';181"6 01~ted to be . 4, 861 96 and 83., raspeetively, values f o.r 

thesa paramat.ers for p~r made from cow nillc \rere fou..l'\d t,c be 2. 5, 

1 . 8, 95.5 and 78 . 2, :respect valy c· ni, 1979) . 

t cont.an:· o' 2 p~?" cant an:l 10 per cent have ~en 

r eported to ~ in the !:>u!falo r.dlk paneel' an4 co l'llilk .. aneer, 

r eti.pecti.vely, areas t he total ash content ra f to bs 1. 6 

per oont and l . O per cent, respectiW:lly !or the h o types cf paneer 

(.SOni, 1979) . Little is, however, knew about the mineral and 

Vit omi!l eonta:nt-3 or paneer, and warrants .fur her studies. 

ntil recent year-a, t. on tha rmt.rient con nts in milk 

and va."'iou.s JllJlk product.a er Qpre sed on tho basis or ot.al wight, 

or dry t.ter. R<MIW-i"1 auch int t1on eorves onlT limited purpcse 



t sitx:.e the ca:Lorie content in t t· 

products vastly fer. Thia c ul.• be &-.. Hm frc about 60 l\c ener 

oonten in 100 g of cow milk to over 370 ' cal in re f 100 g o 

chec • l t i s w ll conee1.ved that tile ry funct i of tho food 

11.i to provi e energy. Howve , i t also has t o eet rmtritional needs 

in reapeet o several. other nutrients. .lttempts ha n l'!ltl' !I in 

the rec nt yeara to exp.ros.s these data on the basis o, t..hair calorie 

contents anti ths conc9pt of nutrient density was tossed by Aansen(l9?3). 

un furth r extrapola>,ing t his c oncept , 

Hansen ~ &• (197A) pror.osed that consi a ti<;n f<Yr nut?"it.ional 

· ements togetha~ ·:ii.th that t or nergy, while assessine th 

nutritional · orth 0£ a.ny produ.c , \',-OuJ.d be more maani d'ul and 

sugi,-e ed the c putatio.n of tio, ''Index r ' tri ional. uality '' 

for dil"f erent f d 1~ • 

Lofgre11 and . eckmml 1979 ) r kod out indice o nutritional 

quality in ~spect of varal. aniJUal • ucts popu:Lar in var age 

rlcan iet to stre~s the.ir ir;lort.:mce. They re 0 1-te these indicss 

in respeet o milk , skim milk, plain yoghurt an:i cbedd th 

a particular emphasis on nutrient.a, such as , protein, vitamin ~ , 

thiamine, ribonavin, aacorbic acid, nicotinic acid, calciw:i ard 

iron. It \Ill& obsorved that, by and lar a , barri ascorbic a.oid, 

iron nod nieot.inic acid., milk products coul be r sad as good 

SOW'ce or ot.bOl" mtriant. • sine thoir indices abow 1. 0. 

t. waa .f\u.>ther observed that bi wilk was, by and l a., far 
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bet tor tluul c;ther pr oduct. ero · i ce cro , a dairy roduct, 

'WU good only in res pect. of ribo!'l.avin and calciw and o t her 

p;ooducts such as pl ain yoatrurt, cheddar cheese and ailk falli 

in between. 



~) 



.lt11k 

tary habit. 

its various hrligenaus pro:iucts a o_ e in ln- ·an 

;prestmt variety of treatment.a to which W.lk i s 

subjected bafor it is con5Ul!led., The rofile of roducts i -

fairly large. 'Ih prcducts ~lected in this investi ation have 

been so chosen , as to asses s the i;;ipact of · fercnt proc s ing 

t reatments on the contribution of mlk tcwards oaot.i "" the 

nutritioml ~ents. The~ product. a...'"e: 

1.. Cow nilk 

2. Buffalo milk. 

ll. Heat- treated ~ilk rtucts 

1. ~ milk po\lder 

2. Khoa 

3. Kalakend. 

Ill. Qaltured oducts 

1. 1 

2. y <>~ 

3. ocesaed cbeeae. 

, . 
1. le -cream 

• 



10 

Cow/ Mralo Hilk 

Pooled eamples of r aw and buf alo ni.lk were obtainOO. 

f l' the cattleyar or NationaJ. '}airy Research lnstitu .e , t<a.rnal 

at about 6. 00 • Milk sanples t.'01'8 pastenrized by heating at 

63°C for 10 minutes. 0n cooli , these ere sto1"9d in the refri­

gerator at. ti ° C until used for analyai.s. 

im &1k Powder 

t was prepar 1 by roller drier meth l f_ skin milk 

stanrlardiaed to 20 per cent so1i!. -not - i'at content. The heat 

treatm nt given t o skim milk was 130-<>c ~ r 3 aecon:is duri dryi =. 

Buffalo milk waa standardized 'lrith sol.isi-not-fat and _at 

in t he r :itio of 1 .. 4:1 for t.he preparatL o:r khoa. I t va prepared 

in a ouhle jacketed stainles.s steel kettla, as eserl eel by Je and 

it,Qy (195 ) . 1'1il k vas b tsi with tho help o st.e in the ke tle 

at 2 kg/cz2 stean pres re , $1.rring and scrap ing -aith a scra per 

continuou 1y throughout the boiling process to aYoid charrin~ of 

milk. '..ha b 1l • "' tlali C(lrlt oli b,i reducint! sl:.ea::t r n'!S.l\Ure en 

attained a. pauty con . st.ency. e 

va ... lo ed to a2° - as°c until kb pat iG r.:ued. 

Sutt o llilk cont.Ai 5 er cant t': t. and 9 per r.ent 

Bl.ll1d-not-.i" t was inocul :ted v1tb tho dahi cul u.re "L. " 
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( .::ttreptococcus laeti , 5treptococcus crcmoris and :..t rept-0coccus 

at 22°c for 24 hr>urs. 

Yoldmrt. 

It as prepared from t.hfl buffalo m11k stJ.mdardi~ed to S 

per cenb rat. 'lot.nl solld cont.ant l'1a8 st.andardized to 22 per cant 

wit h abou 6 per eent SlJgaJ"• e milk ra.s ino-eulated n th tbe 

cul e of Laetobacillus lzylgaricua and • .-reotocoeeus th onhil:as 

and i ru:ubated a~ 42°c for J?t hau.....-a. 

Tocessed che ee w.u prepared by mixilll; and bl nJing 

60 por cont o"f young cheddar ehaesa (aged l - 3 nths) a ' o 

pe~· cent o. old che:ldar cheese (aged 6 - 9 n h s) nnd heated to 

70"' - 75° C. &!ul.sii'ier at the rate ru 2 S per cent -as 

Qleddar ebeose s prepared oo milk ·i. casein 

and fat st.andardi.sd in th rat.10 of 0. 7il . The t.e:iiperature o 

thtt milk was kept at Jo0 c lactic acid culture (Strep cccccus 

~am rentocoecu.s erecoris) was added st th rate or l r 

cent. The acndit7 of the milk increased by 0. 02 pe:- cent. um 

hour at'ter 1noc'.lllation, call" rennot ~ adde- to t his :t t he rate 

2.5 g/l.OO litl'eS f milk. l'l.t thl.s stage, c at J9° G · 

ne ! r bill! an hour DD the ac ' ty fu..~her increa d by 0 . 02 

le cooking, 
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in thi s proces.s was o. l~ per cent. T'ni :r.!S f ollcr.red by "lling, 

and agin~ or eh&ase in ool d storage at 10 c. 

I ce-Cream 

milk powder and 'f.!8B standardised to 12 pe?' cent f at and 12 er cent 

sol id-not-tat. if'teen per cent sugnr "WaB added to it. Thi:.i td.x 

0 
vas preheatad to 10 C and stabiliser was adderl to it at the rate 

f o.3 per cent. The mix was homogenized in a dcubl e stage 

homogimizer (f i r st phase 2000 pi:."1, saccnd ag Soo si) , and v-as 

diatel.y cool ir..g 

to a0 c. It was ke t overnight in cold stor 86e for aging . . 'ext day, 

the mix was froson and l.00 per cent air was in.corpo ted intc i t . 

But':falo milk t h f t and solid-not- at standardised in 

the r a.t ie of 111.61 
0 0 

him~ t.o S C and cool ad to 70 c. i tric 

acid at the rate o! 0 . 2 per cent added to milk. The coagul t ed 

0 
cu.rd parti cles were rease and cooled t o 15 - 20 c. 

Three samp1e3 each o£ milk (cow/bu! alo ) milk product s 

to th '18tb. de acribed 

in .lC ( 80 ) by ti.Dd1 the weight. or a p 



drying in an oven iaintained at a tetiperature of 100°c. ~ ca 

dif!areooe in 'W.igh~ ga.Ye the ru.istuN cer1tent in the aillplG. 

five grams o! sacpls in the case of milk and th..-ee s 

in respect or ifferont. milk products, were separately veighe.:i in 

alUZllinium netal di.she.a. 1heoa were heated in a hot air oven 

mintai.nei at a tefllperatu ~ i oo0 c for three hours. 'The cetal 

rli :llies ware, then, t r ansferre.1 kt a desiccntcr , allow to cool to 

room t.ewpe:rature 1 and w i gti_ The pr-ocess of dryi. - an cooli 

wa:J repeated till a conatant wei ght btained. 

'fho f'ollowing constituents., ' ely prot.ein, fat , tot,.:,1 

ear~ydrat.s 111'rl total a,jjQ were d temined a~ descriOOd below : 

Determination or Prot ein 

Protein cont.!.>Jlt in the samp1-es was determined s per clcro­

l<jel.dahl digestion and dis llation method described in ,; C (19BO) . 

Fiv.o llillll.it.re of Ulilk $&1llplea/ ene gr of products un::ler 

at~, was wa1ghed ace\lriltoly aDi dig at.ed '<.h the aid o£ a pinch 

oi.' ea~t mixture pota .sulphate, copper sulphate nd sal um 

dioxide in. tb.e r. iti.o o! 40: tl) and 10 ml ot concentrate ~phurie 
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ac<ld in a i estion fiaGk. Th krimm Ji gest, f'ter 

propriate dlluti n., ~.ras transferratl t o the vacuUT.'l-j acketc fiaak 

of t he micro-kjeldahl apparatus and <mUCni.a. s li ate-:i ey th~ 

addition of 2 r;J. o sodiwn hydroxide sclution ( ~1n . The liberated 

amaon:i.a was distilled orf and tra. e 1n 2C o bur-le ac.i'i ( ~ ) 

and finally determned by tit.ration against .m N sulphu..""ic acid 

using mixed indicator 'methylene blua and cethyl red ). 

Calculation 

'i'ha pro ein content wns calculat as under : 

Pro"tain S = 

ml of 0 . 02.' ~~ X 0. 00028 I " "1uti x 6 . JP, X 100 
( tit.re value ) factcr 

.-·i . sample (g) 

.Determination of Fat 

at content in lllil.k and milk • r ucts '.f<lS dete ~ined 

aceord.i.oo t o Oerber ' s met.hod described in iiri ti b ;;i't ards (1955') . 

unil'omly am three grams or the sbredded sample of th , roducts 

was t en in t.h.~ cbeaae butyrometer cup . 'fen .ml. ot Gerbe.r acid 

( ul.plnu'l'caei.d., 11p. gr. l.815 ± o •. 002 g at. 20° ) was added to i t 

l ale o1 . v'n uni.fc:u-mly 



r t ccn: :nt 1n the prcduct w s noted by dir'>...ct. rea 

levol on 1.h but yrometer scale . 

th~ fat 

In the casa or c C1!J and b f'alo milk sacpl es, l C. 7S ml of 

lllilk an h :s<me quant i t y of · u ted s. ea o s¥ milk pov.ler , 

i and yoghurt (10 g in 100 nl of " :- ) · r e rub ecte1 to t he 

satne t raatlllent as de3CJ"i e!l!'lier airl t.he f a t cont ent ~cor·led 

on he milk butyroueter scale . 

~stimation or Ash 

It uas coo as described in l . ~ Bull etin (1967) . 

oty ml le in the case f buf' alo ald c ai.lk and 

fi va ~ a:r. 631Qpl.e i n the case o1" sldl!! milk po ar, pr oc:s ood r:heess , 

pa.noer , dahi , yoghurt and ice-c.r&alli ashed separat y in 

sintered cruc1.bl os i n i.lffie furnace maintai.ne at r:: 0 c for three 

hours. ' e ifjht or ash residua 

ash contel'Jt . 

timat i on ot Total C'arbdlydratea 

note "' find the t ot31 

Total e.arbob.)'drate :ere astim~ accoriing to Lane­

?118thod (1973 ). 

I):ep!ra.t.ion of Sal!ples 

or v 11 . l es of mlk/llil.k p 

s dis.sol v in about. oL ho t.er (80° - 90° c), l:IUed i t 
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and S llll. o.r lute mr~ :sol.ution (10 ; ) was ad<lad to it. This 

va.s allowe to stand for 15 mnutes an.1 exact equivalent of rJilute 

ac tic acid {10,.. ) waa ad ed. t o i~ to neu rali ze the ia added. 

'Ji.th gent.la mixing , added 12. 5 ol ef zinc aee-tate solution (21. 9 <;; ) 

and 12. S ml of potaa5iU?A ferrocysni e solution (l0. 6 'f) . The 

conten s -· e brought, to a tEw;iorat.ure of 27° C and th volw::e ;;as 

made to 2~ ml, and filtered throug.~ ' tman ll;;. 4 f ilt er paper. 

(a) Reducing " gars 

The filtrat obtained aoov" was t.aken io burette am 

titrated ai.nst 10 ml JaUad "ebllng solution ( ehli."l~ olutions 

n:i .B ) . :.hen red:li tinge col ur \faS obtair.ed, the co t ent of the 

fiask 1.-ere boil.ad and 1 lil. o~ mathyl one blue Urlicator ( . 2 ; ) ·-s 

a.ii d t.o it. .'l!lile the content of th:l flask still boiling , more 

o.f -th solutivn vas added .fr-o.o the burett!) till t.he col our of 

t he solii ion in the flafik chang from blue to brick red. - e 

volumo of the sample soluti n used in titration was noted. 

(b) crose 

In the ease or ice Cl'Oal!l., yoghurt and ka1akam, 5o ml of 

t he f iltrate (obtained ove ) was pipetted in 100 vol t.rie 

tlask and S ml or hydrochloric acid ( • gr. 1 . 16) was di to it. 

fol' 15 minute tho entire bulb of the fiask in 11 '1t~r 

bath aintainecl at 68° , lDild iy rotary nt.a. Coo1 ed tile 

contents the tla.sk ro at.uro and neutrnliz · i' 
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alkali solut ion. 'rhe aoltrt.ion ·'43S •ti.l.ute suff iciently · t."1 1ter . 

Tne ell m1md diluted sample sol.llt 1on -.,as titrated against 10 of 

P'ehlin solution as described in case of reducing migaro e s timation . 

· stimation of erals 

( ) Calcium 

Calcium. was estiJ:lat.ed according t o ilavis and «hite 

method (1962) . 

;na gr• sample of oilk rodu.c s · S ml sau;ple of rlilk 

was ' igestsd wit.b 15 ml of triacid mixtu.."'8 (nitric acid, 6Ul · ic 

acid percbloric acid in the r at.io f 9 ;):1 by heati , and 

volume s ade to 50 ml with water. To 2. S Isl • diluted le, 

1 gl ot ;oonium oxalate {4%) was added t h a drop cf nothyl red . 

The solution was Jaade alkali.m by adding drcpwi:s,.. ' vP. &:.lution ( 2 ;:: J 

till p4le yell - colour appeared. This w.s followed by ·t..he ad.:iiticn 

f Il (1 I ) till the solution n ain became pi nk. '"'he tubes ::-e 

lcept at ?'OOJll tempe.rature !or three hollrs '1nd cent rif'uge at 14 

for 10 Ai.nutea. cipitatea , thus obtained, vere dis.sol in o. 5 

ml of l N HCl tranaf'erred to a titration flask. One ml of d Jr 

solution ( o.O!) ) and l ml of CJII- NR Cl buffer was adtled to u and 

tit.rate against. l!l:agD8aiua acetate sOlut.ion (0. 015 • ) usi tlro 

drops oL Qd1l'CXllll black T icai.or Ull tho colau.r ehanrie from 

blue t.o viol.et. For blank, l ml ot , t i trat · ainst 

aagnasiwa acetate attar adding l Jiil of buff er and 2 drops o~ 

indicator. 



600 

500 

~ 400 
a 
< 
IA.I 
~ 

.,_300 

.... 
IA.I 
..J 
!lC 

200 

/ 
100 

__ ,--L_.....__a--_____ ~-"""-------·L-. 
. 0 I 2 3 , 4 5 6 7 8 9 10 II 

PHOSPHOROUS CONTENT ( f9"') 
STANDARD CURVE FOR PHOSPHORO US 



150 

120 

90 

30 

0 10 20 -30 40 50 

STAN OARD IRON CONCENTRATION(,Ugm) 

STANDARD CURVE FOR IRON 



a) osphorua 

5:. les 'lfere analysed for phos: orus a.ccor"li ,. o the 

met.hod described by l.bovocova mid ..,dffic (196-? ) . 

les of milk and llli1k products ra di gest d as in the 

case of ealcium e stimation and r • 1uted t.o cl. with 'I.lat r . c..li .uots 

o£ iluted samples contain:iilg l mcg - 10 .lilCg phosph.crus ~re taken 

in i.f'ferent tubes and volUJlie uas rnade to h. ml t h ;rater in e ach 

of the tubes. 0'ne ml of col our reagent (containing 3. S g sodiua 

lybdate, 200 hydrazine :m.lphate an:i 50 ml of cone. !~ , .. 
4 

i n 

500 ml of at.or) was ad to all th t ut:>gs. .<ft.er keepi g the 

tubes in bo ling water bath for hill an h ... , the blue colour o 

pho ••homolybdic acid foni:ed , s ne sure in ri •t -UWi\erson 

colorm!!t r at. 61.i.O lllll ~th re<l filter. 

(c) !!:2!. 

The method dascri ad b l Vogel (1970) mis use er the 

estimllt ion of' iron u1th slight clifications :i:s described below: 

nty five ml lea o milk m d 5 g smnr-les of Ililk 

product.a ·aa aahed in muf':t'l e .f'ur:naoe by heati at S5o0c or three 

hours. The ash wau di tlOlve-1 in S ml ." (1 :1 ) • t. U~ for 

S nut.es t o W"B c - ate J.ssolu ion i volUllia was adju ta 

l ml cf t> 4vH. ilifferant allq ots o diluted 

a.wrcpl 8 con,WLuu.uoc. S cg - JS cg phosphoru.s o t n in a series 

o tul>es and volume 



100 

~60 
0 
4: 
l.JJ 
er 

40 
t-
i-
w 
.J 
x: 

20 

0 12 24 36 48 6 0 

V ITA M IN- A CONC ( i UJ 

STANDARD CURVE FOR VI TAM tN A 



1'..I 

olution (3!.) wa~ ad fld to each tube followe::i tyy t h& a.:i,, . t . ..c .. n of 

acetate bu ~er (pH 1 .o) and l ,10 han anthraline (O. J1 ,) . ..rte 

incubati : t he tubes at 60 .:. or 60 oirrutea , th e cr·mge :-eel colour 

developed measur e·1 in . tt ~rscn ccloriz:Jetcr at S1 O m:i. 

· stU!ati on of Vit.arlins 

(a ) Vi t l.l':lin A 

ethod ascribed by uarr- h-i c (19 ) as arloote~ f e r 

the es~u· tion of vitaoin A in the sauples. 

k pro uct • :md. 1 C(J milk · . l e s 

i-iere on:U: e ,i · - • 50 W. of ethanol an 7 cl cf r;.,H ( 50.o) for 4 

lilinut~s. n co 1.ing, i t w cxtracteJ ·ri t Ji) rrJ. wst er ~ :r.1 

portions diet..'lyl t.har . Thia ueou:s layer -..ras extract ei t h i ce 

1'11.th 50 1cl cf ether usi ,. each t ie . •;thereal l ayer s ·mre po l ed 

ani wa5h :l th tar till it •ras alkali :'res (tes t c-i wi h t"h ncl -

phthalein as illl external in c.at r ). -rt.or pa :.: hr u s UI!I 

sulphata, the eth~real l ayer ;,1lS av r ::ited t i ll residue s 

obtained. The re!Jiduo dissolved in S ml o chlorofom. 

~uiquots containi 12 mcg - 60 mcg o ~ vi l\i.n A <;are en 

and volu.':la :as made to 2 ml Yi th chloroform. \ tr ~.i o.f C'.11 

s lution vas adde colcur int.en ity /as ins t ly . iea re< in 

(b) ot'lavln 

micrcbi 1 i cally &~ 

ascribe ( 919) u g _r ----- ca i 

( TCC 7469) as test organi • 
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!'reparation of Samples 

at fro ive J:U. of ail s ., les an i one , r . sam l e of 

milk :ucts 'Wall extractei ac or ling to ·~ee-:Jottlieb riethc--1 (19<; ':) . 

The s les ware treated · · th Jtl of a mixture of gthan 1 an! 

diethyl ether (1: J ). ~he de.f atted sanples ere further hydrol y:re 

-wit h 10 ml of HCl (O. 1 S ml of s..."'1.iu::i cetate (2 . S • .,) by 

a.utoclav1Jl8 at 15 l b pr ea::i"Ul""! for 15 n:inutes. The fi • s djuat 

to 4.5 after ccoli - and hy:l:rol ysat was f iltered. The ('. of the 

f ilt r te was again adju.ste·.l t . B ~ uas ::i"Ui.tably 1ilutt?!\ & ·h t 

conccnt rativn of riboflavin s 0. 1 CJ/ • 

!.liff e nt aliquot s f t.he aanpl e ,.. ' 1 i ~ttc · in a sez·ies 

o! ubes each ccntaini 

sol uti ons 1n each tube •as t~rl.e t l C r.i1 rith . at r . he t· :>e s 

· ere sterilized and inoculated ·-"i.th the cult ure o ~ ~· 

1f ' er 72 hours o incubation a t 17°C, thu · vh res. on~ 

wa.a measured ti t.rill:Otrically ·di th • l iJ ' 

a t he indicator. 

usin~ br . oth • ol blue 

(c) oUc cid 

clic <lCid cont t in the l e was det 

r ecalis ( .. cc 80li1 ) 
=::..:;;.i;..:;..;;.;;...;~-

as describe ~ by od (1 . ). 

d :i:icrobi o­

tost r ganiS!ll 
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"'repar-tion of w?lllpl e s 

live ml • les 0 1 lk a . 2 g s.-. ,' l es o nilk ' r oJuc s 

w r defa'tt accor d i ng t o ?.o _ ottlieb motho-i (1<.;)9) as dcrnc rib _ 

liar. 

Defatted S<UJples were di -olve1 in 10 ru. o. :. , ( .1n 
and pl! ws a1juste•:!. t o 2. 0 . Folic aci'.l. "S lib r at e.i emr; ical.l y 

by the action o pep :s:in nd trypsin as iescribed by ?ord (1 971 ) . 

Thirty =t: of pepsin ( .,:-r •s L:tb . GM Industr-.,-, 1: 00) 

llaS adde;: to e ample and k .t f or incubat i on at 17°:; fe r t ·;o 

h.our • ?ifty tag f cal.cl • chl r e 1 

to 7. 2 an 3 ru. of ter anJ ) ? mg of trypsin u·:erck, 2000 unit / g) 

vere added. Thi s • a f ollo1'i l>y -not.her incubat i on at ·n°~ f or t<-c 

hours. '!'he pH or e · g-0st ms , then, adju >to:i tc !i. 6 , f i l tc:-\!j , 

to 6. 8 pH. This '.ola5 i ilu o l C'O Ill · th \t!lt e r 

that t coneantrati on of oli c acij as 2 mcg/l!ll . 

The grouth responaa s measure t i tr:imetrically · .:.th 

a.vii (O. Lll) Ut;ing brcmothynlol blue as t he indicator. 

( ) i t.amin C 

The method deseribed by 

for ·vit.al:l1n c est. ti n. 

1 reparation of' · ples 

Ten rol l es 

P.n.i Kuet har (19' ) 

le each o eld..~ 

polilder ice cream, $ g of paneer and 10 G each of dahi am 
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yoghurt vere su en.led in tri chl roacet i c aci j ( (~ ' ) and volw:.e s 

made to 25 1. t r allo· n;: t o utand :'er. about ) . · t o c _ IIU <! s 1 • ; ~ 

of act ivated charcoal a ad ed to it r.. o ccnvert rc:i ced f un. of 

asco · i c ac · to i ts ox!.O.ized ( hy r o} for:.: . nl e size taken 

f or ' i farant products dif!' roo , depe d ng on I he extent o retenticn 

in t hese products. 

· quots f the samples containing 1 mcg t o 22 mcg vi t ai;Un .., 

e en i n a series or t ubes an.I volume !'lade o .o ml. vne drop 

of tbicurea (lO:t) Wl<ls add d to oach tube ollc• 1 by th ad".! itfon o~ 

in water bath f r three hc.1u.rs and S ccnc. ~....,4 (85·· J was ad ed 

to oach tube. · e col our int ensi t y val ed 1t .:i ea sured in 

color imtar at SW nm. 

'Ib.e prot in efficiency ratio fo khoa ard kal akan ns 

determined accord.in8 tc the proce.iure descr ibed in ~: ~- (1°<'10 ) . 

'-!eanling albino rats cf ithar sax """i ng 35 - l1S g vere 

obtained from the an1m 1 house of.' the Institute and rlivided in three 

group 1 each h3ving equal ~!:>ar of mal an':! emale rats. The 

vera o body ·e ht ot rats in group w s 4 • 3 &• 

'Ibe · l'limaJ. w r e housed inrfividualJ,y in anodised alW1liniwn 

ea and a !2. llbitum test i;:rot in diets provi 10 per c nt 

pl"Ot in T bl"9 l) tor a period of 28 d~ • The an s had ee 

ac s to wat r . 'l'bo daily intake o~ too vas Neo od ill! i vi tually 



an t he r at s we wei gh<> once a lfflek . I n orcter to cal cul at e net. 

protein r atio ( er and Joell , 1957 ) , a grcu_ of aidlt ale, 

ident ical i n bo y '•ei c;h · ·th the test gToup, vas .aintained on a 

pr otein- free :liet (~ tl!Jd i ac_obwn).. '.l76) . 

Tabl e l: Coll!posit i cn of Test Prote in an< 
?ree ets . 

Ingredient s Te .st i;rotei n Control 
(g ) illioa/Kalalmnd ) (casein) 

di et l l t 

tcin 10. 0 i ·· " '- • V 

Su~ro5e 

at (cil) 12. 0 

C'.sllulose 1 . 0 1. 0 

Vitamin mixt.u re* l . O 1. 0 

t mixture<> u.O h.O 

~tarch nest t o make :Wst to nake 
100 100 

" . c (1980 ) . 

ot e in 

?rotcin fre-
:liet 

9. Q 

12. 0 

1 . 

1.c 

~. o 

~st to nuke 
100 

ot in f f ic .-?ncy r atio anti net protein l'<!tio '.$?'e 

calcul te from the f on:ntlae : 

.:!! ll = Jain in wt. per g . rctein 
intake. 



-~thtica.l Analysis 

The dat a obtainad on protgin eff i ci!;ncy r at i o nd net 

pro in ratio were subjected to stati stical analy ;;i s t o ve r i "y tha 

t reruis t..'ult wer a observed from the sults and t o ascertain if the 

difference bet ween the khoa and kalakand proteins was si~ificant . 

This i-ras done aec.or di ng t o r andomised bl ock design as suggested 

by Cochran and Cox (1957 ). 



CH PT&R - IV 

_ 'SILTS 



oa ?uring the 

As r.K.-'ntioned t ime an:i again, cont-a.ins abundant 

quantitie s o! everal nutrients. lfo•.:eYer, vari ous roces5ing 

treatr!ionts, particularly tho e invol ving heating o milk , influence 

i ts nut rit.ional 'Value. The :i.Jliportant one amo - such ch " s i s the 

interaction beti.ieen Llilk ar , lactose and epsilon amino group of 

l ysine in ret ains, generilly known a s 1illard react icn. Lit · ie 

i s lmo'lm, however, about the extent of' such dau.a e in respect of 

several indiganous milk products. Quite a f'ew of these roducts 

consti tute ma.jer ingred.iants or many ot her products. oa i cne 

sueh ro uct 1ch is .further &u ject.00. t o beat treaU-:ant in the 

pr a uca of additi 11e.s , such as llugaT during the pre t ion cf 

kalakand. Chiang9a in tb nutrit on ..U. characteri tic of ch 

duc t.a are lil t.le uruierstood. ~ch changes ' u1rl ~- ear pos ble 

in the light at observations by Hurrell and C nter (197il) t.hat 

be t i of a.1bu:tuin tb suero~ in the presence er 15' per cant 

0 
moisture cent.ant at 121 c ro1· 1 

l l a of reactive l y sine. 

2 hours , mrkedly l owered the 

h\Peri:tlimt vaa, tbere.f'ore, condUcted to study the 

mtrit ional qualit3 or p:rot oins in khoa am sveet pr oduct, ' kalak 

J:l4de frcm it, in reaipect or their !P"-wtb pl'Ollk>t ing abili ties in 
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ueanlJ.JI? albino r ta. Data obtained on th ro -- in af iciol".cy 

ratio ( ?:\i't) an<i net prot ein r ati o {!H R) <'.re -pr esent ed i n '!abl es 

2 and ) . 

I t was o t.ha:t r ~ ro:- khoa ( rv r-age i :.. .. = 2. 

wao signif'J..oantly l ess ·tlll ( r L · . 01 ) tha o c ntrol · et 

containing oase ·n ( ver i:i,_ = 2. ) . 'The f ·a f~r kalalrnnd 

(Ave~ P.:.. ::: 2.19 ) wa3 also f und to be slightl:r, but · m i .ficantly, 

that -Ol" khoa ( able 2 ) . t otei n ef iciency ra ic r 

the gro11p' receivi · khoa based iet in t he n -' t s tu1y was f 

to cooipare well t h the :rat i.Q 2. 3 ,. ort lJy .5.aJ.. subra;uan:i et al . 

(1955 ). very amall, th ·gh .,...atistically ~tnii'icant , ieerease in 

the P:>!i value tor kal<lkand, in cooparison · ' t h khoa , sugge.stad tln t 

the otbe1• roco:ssi conditions l ike teJ:ip!rature and · • tion f or 

the i-epar; :ti.on w ;·e not n1uci.va t p • ce the inversion cf t ho 

ha result t.~ t E.1 

ValUC6 f ·.il to ec.rea • hl. 

noont ra.t-ion i n khoa md 1ak rd ('1" l e 1 ) . I t ~- s ~parent th:it 

tb re s act· cally n con m.on of added 

.l part f t.hi c os1.de-rat , the o. timl co 'i tions of 

U on · intensi !f' of for o lli 'aillard 

reaction wre not att-a1no!.l · gnifieant port.i of 

values tor khoa (as well aa kalalcand) vel'G si cantly lo- r t. 
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Tne ol dt..t 

Caaeiac!W 

lhoa 41-\ 

KA.lalta.r.A diet 

?al>la 21 ~ Ettid.enq llatio (PER) tor Die\a Buec!l. on Kb• am 
lCale)anSj 

• 

...... 1111.tial • .,....,. ft.ml Gain in w,. AWNge ~eta Mean proteia 
bodT ve1- ~ Veicbt vt. in 28 dap intalae in 28 dqa ol'.t'iciUCT ratio 

Cc) ntter 28 dap (g) (g) PBB ;t s .s. 
(g) 

40.3 194.J 1,1.1 '4·9 2.80'7 t 0.011 

40.4 1'10.7 1)0.) '4.6 2.382 t. o.rxn 

40.3 142.1 101.e 46.4 2.192 t 0.019 

Tbe -.lula are s.erage tar 8 rats in Neb group. 

j_­
'O 
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those obtained for casein. t h" nut rltional value o!' 

kho in C""'""'r ison t'" c se th th -..- u n, o e protein ori.t'.inates frOlll 

lldlk i n both the case , th • fo _ •r had untle~one heat treat.me in 

the P s nee of lactose and ossibjy resul teti i n the decrease of 

available l y sbl frCJl1 khoa prot ins. t!o·.ievo:t , the over all lll3gnit. • e 

of ?iR f'or lchoa proteins was considerably high ( ·ver a--;e .··: "! = ?. . J ) 

and the apr:arent decrease in th protein value was not as alarming. 

"'hl.3 eoul be explain& on the ba.sis that milk roteins have fairly 

high lysine content and ossib1y only s:mll fraction or t he total 

lysine was unavailabl e as a result of heat truat.eent o ilk furi 

khca preparation. e xtent of unavailable l y sine ocul also b 

much smaller in vie of th< ob rv tiorui by :~inct (1?71 ) \.Ibo owoi 

that si!JJU..fica.11t 'p ortiCU'l of the bound :Ly;;;ine (epsilon-1:-decn;yket S-.fl 

lysine derivative ) becOlilOS iologically availaol e durin~ hydr ly.ils. 

In nddi t ion to thi , th- t bility of albino r ats t l y :>ine 

da!icient d iets had also to be taken into c <.nsi-faraticn. 

The gen l'Zll criticism of p -.oi .n qualit y valuation using 

~ as tho criterion i , th~t it. takes into account only the 

nitrogen requirement f or grovt.h rather than the one for maintenance. 

gr oup of r t s was , the?"Gf'ore , mdntained on rotain free diet in 

the e.arll$1" SJq)01" ant to acooun for the nit ro · 

t.en.mce. The net prot ein rat.io (N • ) va c puted acco ' in;: to 

nder an Doell 1951) anrl pre nt in ·: abl e • t V olS foun:l 

t.bat the t. na observed in respect t thi. par ter, too, w· 

ilsnt.ical to that reported oarlier (Table 3 ). 



!Ula )1 89' ITote1n Ratio (Rf!l) tor Die\a Baaed on lhoa am ltalel!aal'• 

'fne ~ ~ AT ..... bd.tial. Awnp ftM1 A'ft1818 pill ......... lou Awnge proMlJl !i9aa Net 
W,. ~ bodT wetp\ in bo47 Wigla ta body v•ie.tl' intallB pi 10 ~ Prohia Ratio 

Cueiads.\ 

l'lu.adin 

Jal••al' 419\ 

~ ~\ ~ 
~ :5 ' ~ ~ 
J ~ 

(g) after 10 ~ in 10 dqm in 10 dap (g) JCm + S.E 
(g) (g) (g) - • 

40J 77.J 37.1 7.7 16.1 2.786 ;t 0.041 

40-4 '72.1 31. '7 7.7 16.) 2.412 l: 0.040 

40.3 6}..2 23.C) 7.7 1J.2 2.420 :: o.OJ:J 

The w.luee IU"e anraae tar B rata in each group. 

~ 
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2. 
oiucts 

In. view of its charactoriGtic nu ritional attributes, ~ l k 

bas universally tound a place in the balanc~ diet. ' hl..le per ca-pita 

CODSWllption of milk or it.s products far exceeds the remd.ro.:1 uantmi 

in saveral devalO".,ed countries , it fall ;ud'ully short or the eaired 

level iD most of the developing arui populous countries l ike Ind1.a 

, 1968) . Apart i'rw t he short.fall in the pr oduction or milk , 

another conaideration t..'1at constrains the ade uate intake of milk 

i s the cost or milk prcces ·i ng during •rodllct pre . tion \!hic:h further 

complicates the si tuat ion. s entionad t ime .1md a ain, ZQilk becmnes 

essential i.'l an average Indian iet, being the only source of ood 

quality proteins . It, therefore , becomes n2Cessary t o reas sess the 

mtriUonal merits of .milk t h1'0ugb proper per etives that such 

limited resource could be judiciously and maaning!'ully utiUzed to ru?et 

the nu r1 tional needs af vast segrmnts of Indian population. 

eeping in mind the range of Jtllk products conmmed in 

1f:ferent parts of t.he co\Ult.ry, an at tempt has be ade to rea e ss 

tbe nuti·itional value o ... Dil.k in respect of saveral nut rients 1t 

would fUrnish in the ndi:m diet. l'lilk is subjected to aither heat 

or fenoentation trea nt before it is ccnsumed. oducts _ resen-

t ing the e eategorios b-.va, .herefore, been seloc::tod in this study. 

1:1ilk prodUcts obtained by vari ous proc ssing t reatloont 

un:i9r"'o cbanges in t heir nutrient content.s. Thus, t he nutrient 

contents in milk product• may be h ' her or lcwr than tho in 



at a on the nutrient constit uent s i.n milk anri its pro1ucts 

are presented in 'f bl es 4 and 5. 

(a) Protein 

It. was coservad fro;n the data pres:mted that the rctein 

cant.ent range bat-..ieen 3. 04 er cent in t he caae of d.ahi (cur 1) to 

35.l per cent in rollar dried skim lllilk pwder . close siflila.-i ty 

between the protein content in milk with th se in f a r" ented silk 

pro-ducts such a s dahi and y gllurt, v s underst.:mdable in th 1; ·ht 

of the known cboorv tion (!.lals::.11bramanimi !:!. al ., 1955; e r 

Laxmi.nara.yana , l 76) that the mit.rient contents in e e r nted 

milk protiuet s depen on the nutrient eontent s of tha starti .. " 

material., vis., milk. alues observed in t.lte case c, i:;aneel" , 

precasaed cheese and ukim milk powder were distinctly high due to 

substantial d.ecrease in 1:10isture content duri ng . reparation 0£ these 

products. "be incraases uiero p.rogressivel y l r as the extent or 

moisture lons increased. A.s regarda protein content in ice-ereaiz., 

the values ware cOlllparable to these present in mill, de ite the 

fact th t the high t at and bi.,h sucrose ccnt ant r Mintained in 

th milk dm ing t h prepar tion. 

This vaJ.u o protdin content btAin or if ferent 

preparations in the resent investigation ccmpared mill w t. th ~ 

orted by 'V9J'al rkers in respect of milk, skim milk r , 

d&bi ( opal.an !1 &•• 1980), )"03hurt, proc ne ch ase an.1 

ice-crelDll (neck. 1976 u:t Chaney !1 !!·, 1979 ) am paneer , 



!able 4a ~ Mnctplea in 1«lk an! tl.lk P.rcduot.•. 

bocluct Mailetun Pt-ot.eln fat Total am %at.al. m h*JclnSil1 
g/100 g g/100 B g/100 I g/100 I RedUllq 5'1Cl'088 

~ag ll/100 I 

1'.llc ••••• tl'/.7 3.:n ) . 66 o.8.J ) . "15 -
Hllk,bdtalo' • 81 .a 4.24 7.0) o.8"J 4.67 .. 
Ski.II llllk 
pMe J .O) ,,., o.2J 6.41 Sit.It -

Debi "·' ) . 0) s.03 0. 8"J 3. 00 .. 
1.-.. '79.6 ) .99 S.96 o.sa 3.9' s.ss 
Proeea-1 ..... )8.4 26.J.. 29.3 4. 22 O.S1 -
~ 48. 8 18.9 27.7 2. 87 2.87 -
lee ... 63.0 4.01 11. 2 2.1s 4· '4 14. 8 

Tbe "ahMla 8.1'8 awrage c£ three aample1!e 

Em ·~ Calarieef~..te;} 
100 g 100 B dr,r 
produet •tter 

'1-4 '°° 
9s.9 S26 

)$ )81 

'12. 6 S17 

108 49S 

.372 604 

J.37 t:iJJ 

19S S27 

\!'\ 
\J'\ 



1979 ) . Cert in .fferenc-s cbs rved could be - ttribute1 t o the 

genetic , physiolo ical and rn m1g · nt.al ac t or s innuer.ci ' he 

mUk compo t i cn. 

'l'he vulues reported in the present stu:!y although 1id not , 

in any manner, indicate the biolo ical value of these p ot.oins, 

several studies coniucted earlier showad that nei the t he boiling 

o ?rl.1k b m-e consumption ( arviroer Kaur ~ odhar, l 2) nor 

pasteurisation or f ermentation inf'luanced t.be nutritional quali y of 

milk proteilw oi.gn1ti.eant.ly. ch considerations in t oms of 

effect of prece on protein quality •.mile w rking ou t he 

nutritional. need 1 w-oul bo an1ngtul. 

(b) !!!. 

'lbe rat content in cow and buff alo Bilk vas found to differ 

considerably, and could be due to the g. natic reasons. the milk 

i t h :rt.:mdardisad rat was p.roce SBd f or the reparation of dahi 

yoghurt, relatively 'Yery sall di!i'er ance was foun1 to occur in 

the rat content in these pro-mets. . a regards .fat contsnt in processed 

cheeoo and panaer, the lllinor ii.!"!erences o serve cc, H be duo to 

th · extont of rein<Wal of whey and conmquently t he ecrease in the 

moi.m content in th IS8 products. le ur-1 t he rep tion f 

ice-ere , :tat content of - ice- ere mix s st.andardisiad to 12 

r c nt , roller aR!i dried milk powdor was prepar frotn skila lllilk 

having t'at content les than 0. 5 per cant. 
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It wcul appear that. b;{ and larg • th,a rat cont 'lnt in the 

init ial. material uood chiefly i.nfiuences t be f at content in the 

pro uct.. The dat.a pr eeent.ed id not indicate cha.n a , any, 

in t bs nature o fats occurred during tl..ffarifilt trea eats . I t 

vas observed t h&t the f at content in milk and i...s pr oducts c a:rpar ed 

veil Yith those reported by several workers in respect of -4 11c, dahi 

(LrOpalan !l al., 1980) 1 yoghurt , proce ssed ebeesa , 1ce-<:rea:n (neck, 

1976 and Chaney~,1979 ) atri pa.near ( ;;;oni, 1979 ). 

1hoa.gb milk fat.8 have been sh°'61 to be comprise of lov 

chain saturnt.ed fatty acids and t hese hava o.ft.~n bat?n identified as 

th1t dietary risk fact r in several atnuent c untriea (Vergroesen, 

75), such considerati ul have lil:l:i e:i relev ca in t.hd 

context. of dietary s i t uations in t hi s COll.Jlt.ry. "'he inclu ion of 

about 2 .. of' l!lilk or equiv-..JJ..cmt ount in t eI'l!l.s of r ro<t..icts , 

liiOild hard~ yiald more than 12 to 14 of t a t., tho t st i ll 

much below the quantulll of rat permissible uniar the dietary al1<.r4nces 

fo an Indian adult ( lan !,!. &•• 1980) . 

(c) Garbobzdl'atea 

Lactose 1.s the najor rsducing :mgar in milk and 1 products. 

lta content was !ound to r e tram 0.51 per cent in the prcca ssed 

cheese t S4.4 per cent. in the .9k1ll milk powder. '!'h reducin" sugar 

content was observed t o be larger in the case o.r ucts like skim 

Jlilk powder than in Jlllllc, due to th moisture rcm.oYal. Tilough the 

lactose contsnt in ailk and i.ta product lilcB dahi a.lld yo ~ 'A-aa 

found to be virtually e despite t.he r ennent.ation t l'8 nt , t he 



Table Sa l41.mra1 and Vitaial.n COll&ent.a in Milk am ?41.lk Producta. 

Produe\ Calcium 
~ 

Iran Vita'lin A llibat'lMi!l Folio acid Ascorbic acid 
-./100 g . 100 g .,./100 .g x.u./100 c .t100 g mcg/100 g Wigj100 I 

.Mllk, cew•a 134 9).) 0.24 169 O.a3 s.21 1.7) 

Hlllt, buttalo •• 204 129 0.2) 1S2 0.19 S.15 a.es 
Sld.a ld.lk 

powder 1191 101S 1.)6 - 1.66 4.2s s.11 

&ahl 154 116 0.27 143 0.18 12.7 a.at,. 

YocJllft 20S 165 0.29 146 0.18 11.1 o.81 

Frocoeee4 
cbeeae 81) '21 2.04 1)31 OJ.) 17.6 1.28 

Pamer ?OS 42S 1.67 112) 0.22 7.36 1.21 

Ice er ... 163 194 0.21 42S 0.41 s.26 1,15 

The nluea are average ot t lJree eamplee;. 

\J"\ 
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reco.r.imended alla<-.ronce or 300 of ir.11.k or equi • ent product s ;n;.'\IJ.d 

not. rovide 111ore than 10 • ·.if 1 etos~ ·ilich is "lfflll bel CY-' the 

threshold value of SO g lact ::iO for lactose intolerants . 

The lotl!ilr lavel of l actos in prcces-sed cheese c ld rilnarily 

be ue to tha res.oval o l .act se in vbey an1 t..'1e subsequent utiliza­

tion of the remaining lactose , by comer si on into lactic acid by e 

c:ultur organisms dur ing he ripening ot the c.lleese. m e h er 

lacto59 eom.ent in panee.l" t.l'ian that in procem3ed cheese coul be 

attributed to t he inccmplete 1'6lll0Vnl of l.acto se during i..'hey separation. 

The values of t otal reducing sugani were f'ourrl to be in 

close agr8911lent with t he values reported in reSpect of milk , skim 

milk pow:iar and dahi ( opal.a.n ~ !.!_. , 19 O) , yoghur t, processed cheese 

and ice-cream (Fleek, 1976 ChaneyitoJ,1979). 

The only lllajor sugar other than lactose f und to b_ present 

in the case o.r yo0 urt and ice-cream, was sucrose and as S. 55 er 

cent and 14. 8 per nt 1 re pe.ctively, a 3 thi s was usad s additive 

to milk to iloprow the palatabili y o! pro:iuct.s. 

(d) Hinaral• 

Though the t otal m1ne7al content in varieus rrlJ.k roduct.s 

vas .found to vary (Table 5) t.he i fr<Jrences were observe to be 

on dry l'i!8 twr 

basis, GXC in t he caH of paneer and procesSGd chees , where a 



sizeable amount or minerals were lost in ·o1hey. The hi ::;h cont nts of 

calcium, 1)hosphorus and iron in the case o skim milk pov.:ier, processed 

cheese and paneer in compariaon with milk samples coul be ue to the 

lrl.gher total solids in t-hase pro~luets s a rewlt of parti decrease 

in the moiature cont~nt of thsse pr oducts. However, t he c n ~nt o 

these mineral.s expressed on dry matter bas i s showed t hat the 

differences in their contents were not significant turther indicatin~ 

that t he cont ts or these minerals ere not alt ered signLf'icant.ly 

during the product preparation b-.; various processing treat s. 

The values obt.al.Md. for calcim;, phosphorus and iron in 

different preparations re observed to conpare veil with t hose 

reported by several workers in respect cf milk, ski!ll Jllilk p er, dahi 

( opalan ~al., 1980), yol'thurt 1 processed cheese and ice-creau.( . eek, 

1976 and Chaney~ al., 1979}. 

(e ) Vitamins 

Milk a.nd its products u.cept skim milk powd.er, were found 

to be rich in fat soluble vit ru::in (Table 5). Th ccntent of this 

vit; was obaerved to b the highest in p~ - d cheese f lloved 

by that. in paneer and ice c:ream. The hii;her vitamin " con nt in 

these products th.3%1 ilk, could be ue to their hi gh i"at content . 

Skim lllilk powder vas found to have negligible 

'because or very l.ov tat content. 

Milk and l:lilk product.a :uoe co.naide:red to be quite good 

source.a o water soluble vit1llllin, ribonavin anti its cont n as 
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f ound to be ll!Ore or l ess the 8 in all t he pro:iuct C: O!letl in the 

present G'"..udy . Though large propcrtion of' thi vit~ in i drained 

off in th ;ihey" durin t.he pre •ation of proc 0 ssed cheese , its 

con nt in t hi pr oduct was observed be a:LJaos:. the ~ ... as in 

milk. Th:1 could be • • ':.h ym:.he,;is of riboflavin , by the 

m cro.!'lcr a dur · t he r i p · "" o~ processed cheese ( Gr-agcry, 1775 ). 

51.t:lilar increase was ob63rve:l in t.'le ~ o1ic aci·:i content n t h<! c a se 

of tLlhi, yoghurt and pr oca sed chea se •;herein the the:;is of olic 

aci ccu1 have occurrei ·-hiri ng the pre araticn o the se prc!.luct.s as 

reported 'fr.J Gr-!?gory (1975> . ?'olic aci.::I content in o her pr :iucts cf 

milk t1aa allllost the a:m as in ltll.k. 

s regar s ascor ic ci , it has i>een observ t o ccur 

i.n quite lov l evels in milk and milk proiucts e.xce t in :.h case o.f 

skim milk powd.or 'Nhere it.a cont nt wa found to be 5. 1 m_,/100 g in 

C(ll:lput' " 11 wit h 0 . 88 mg/l g in rU.1.k. 

The n.lu "' obtainad f or filferant. vi ins in the -rnrious 

ilk products wre fairly clos!e t.o those r portad in respect o milk , 

ski.a milk powd r , ah1 ( art m and ''rryt en, 1965; \SOpalan ~ al., 

19 O) , yo , rocosrsed ch ese anti i ce cro (Fleck, 1976 an 

Chaney ~ _., 1979). 

th body. Howv .r , i t OU- to simultaneously f'ul.f1ll body needs "or 

other nutrients as 11. ln the ll t o the recent concern r 

energy consur11Ption, forml.ation of a right. diet rov141ng all es nt.i.al 
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nutrients .n.thin tr._ stipulated fr e of err:i ssibl e cal.o:r'-e intake , 

becomes im erative . To achieve this , it becomes essent ial to assess 

various food items or several nutrien t.:; on the ba;;;i s o their 

calorie ccr.tent , an:l e;xpres :~ a m.1L ollt d nsity (Haru.;en et al., 

1978) . t~s ha.v been rude furtber n these line:; by ajvancing 

the concept of index f nutr tional qua1i t7 by takin3 int accc.unt 

the nut rient allo ance ~ other · t the ener allow!lnee . P. ·eve:- , 

nutrient a11ovance a s well s energy allovan.ce or ;my ub~e.ct i s 

determined by several act ors , suc..li as age , '!ICi~t and sex c f •.he 

subjects , apart froit thll physiolo cal stat us . 7nus, t he in1ex of 

nutriticnal quality for any ood i tem is bcund t o vary fl' ::,"U ;lect 

to subject in the ligh of the aforesaid . 

In order t o have a meaningful assesS!'!ent of milk as weL as 

several milk roduct in the Indian ·et , jata on various nut i ent 

content s have boon expre~ ed n tha ba:.is o t heir calori c ntents 

( • ble 6) , J in~ · c or nutritional quality :rere calculate' , keaping 

in mind differant phy.sJ.ol og cal nd g ro· :-.h statu,i; of subjects to 

stu'.:!y the extent of varia i on. ta are present«! in 'l'abl es 7 to 

14. 

ot.ein 

From t he data on indicos of nutritional quality f or 

pro in (Tabl e 7), i t was S00D that values di f fer markedly f'or 

different 1'lUk _products as wll a s for di fferent physiological stages 

for th Sallle :roduct.. This clearly s.i st.ad differences in !l 

potential of vadou milk pl"Oduets in meeting the bo:iy ir<'..r:ent s. 



Table 61 

-
Prod.uet J.'looteia 

(g) 

tfl.lk1 caw •a '4.a 
HUJc, 'buttalo '• 42.9 

Skla a:llk 
powder 9'.1 

~- 41.8 

togb\IZ'\ 37.1 

Procene4 
cbe•• 71.1 

liulMJ' J6.) 

lee erea 20.6 

lflltrlent; Came•• in "l.lk and Mllk Pl"oduna per 1000 C&larlea. 

Calciua ffloePiorua IND Vituia A Riboi'la'dn 
(11g) (mg) (111g) (I.u.) (~) 

21'7) 1S19 ;.9 2745 3.7 

2064 1)08 2.; 1DS 2.0 

3225 2748 'J.7 - 4.5 

2125 1569 'J.7 196J 2.5 

190) 15S'.9 2.7 1351 1.7 

218S 1401 '·' 3S"r'J 1.2 

2090 12.61 s.o 33)0 o.6 

a33 997 1.1 2181 2.1 

P'alic acid AllCOl'bic 

(11eg) 

134 

52.1 

11., 

1~ 

103 

47.J+ 

21.s 

2:1.0 

add. 
(ag ) 

28.2 

s.9 

1.).9 

11.s 

7.5 

3.J+ 

3.6 

S.9 

c­.... 



/ 

/ 

'fable 7• Inlioes ~ bri.t1oml Quality in MUk all1 Ml.lk Products tOI' JT~in. 

Groupe ~ 
Car mUii-BUttalo Sld.m iiUk Dab:l Yoghur\ JTocessed Pamer lee-

11llk powder cheese areaa 

lntu&• o-6 aor&he 3.29 2.s1 s.70 2.51 2. 2) 4 . 27 ) • .38 1. 24 
wt. 3 Jrg 

Intuit• .,.,2 llCllDtha 3. 2) 2 . s2 s.s9 2.46 2.18 4 .1 8 3.:n 1.21 
wt . 9 Jrg 

lft-achool 
ch1ld1'81l 1- ) JUI"• 3 • .S6 2.78 6.17 2. 71 2.41 4 . 61 3 . 6'J 1. )4 

School. galng 
eb1l4ren 'M para 2.99 2. )4 'J.19 2. 2s 2.02 3.88 3.07 1. 13 

Adoleaoe& 
ltcp 16-18 pan 2.74 2.14 4. 7'J 2. 09 1.86 3.'5 2. 82 1.0) 

A4olaaoedt 
glrle 16-18 J'NU'8 2.41 1. ss 4.1s 1. 84, 1.6' 3. 13 2.48 0.91 

Adult .. Sedentaey worlcar 2.36 1.ss 4.14 1.83 1.62 3 .10 2.46 0.90 

Adult WQllUl Sedent.u)- worker 2.34 1. 81 4 .02 1.TT 1. S7 3. 00 2 • .38 o. FYT 

Wcma ~gJJll'NST (2nd b&1t) 2. 20 1 . 71 3 . a:> 1.67 1.48 2. 84 2.2.s o.82 

Woen IactatiGll 
( upt.o 1 J9&r) 2.19 1. 71 J . aJ 1.67 1.48 2. 84 2.25 o.BJ 

,.,.._ 
i::--
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Of all the ilk _ r ucts chosen i n ~he µr~ s.3nt inv'lstigatic.n , ski.., 

milk powd was oun to b super ior to others. I t was follove<l by 

proe .ssed chae St) . 3urpri lngly J espi t or being metr.ber 0 "c'O'i 

i tems in the "milk group " 1 ice cream shO\rad the l01.;.est index of 

nutritional uality. Valua3 for buffalo l:lilk, da."ii an yo~hurt 

compared wall primar ily uo to proxi.Iai ty in :respect of fat content s 

in t hese p:roduets , although tho value for bv.ffalo milk ...as l i ttl e 

higher . Despit t he di.ff r encc::i in ra pect f fat and prot~in 

conW?lt (Tabl e 4) , the indicas for paneer and co 1 oilk co:i;mroo 

well primarily due to marked ti.fferl:!-nce in re"rect r · ture 

cont.-:!nt . I t ·o1lld appear from th table that so far as rotein 

i ooncerne.i , to~ skim nilk O"n"der s coras over ?"est pr oducts in 

meilting e!fici ntJ.y prot i n roquirel:lenh !'or sub1ects in all a e 

groups. Alt-hou h tbe value or _. roe ' SS che-ese , s •j t i cna"l 

earlier , comes closer to that o!" skil:a milk powder, mark di f f .ren- e s 

in the protein quality raportad i n <li"fcrant studies nee'.i also to be 

kept in vimr. While tho biolo~eal value or milk J'.' ·ot ins from 

s!ci.m milk powder ws around 83 ( v\IJmar, 19113) , for cheese . rot ins , 

it w· s 72 (; eal"tien ~ al., 19h5) . LikO'dise , levels of lactic aci 

in preparations, such as dahi and y ghurt, could as well c nst.rain 

its pplieat.ion 1n infant nutri ion, thou - th · ·~ values - re 

vary close to t.hat for milk. 

The uniformly high IN~ values . or. skilll milk powder or 

subjeet. or all tha age groups othar tdth orted superiority 

of skil Jllilk poliKler proteins,, stl'Ongly sug st this to be a g 



saurc o. pro~ in in the I n:'li.an 1et. The data in cate that 

ollk · nd i t s ro1uct::i , exc ico ere"-:;, are gocd sources or protsin 

in the light of t he finiing of Hansen et~· (1978 ) , in that , all 

of U1am had INC for prot~in abovo 1 . 0. 

Calci um 

regards calcillI!I content (Table 5) , in view o he 

hypothesis pr pose· by fumsen an.I CO\i'orkars (1978) , all t he •. :ilk 

pr uct studiei cauld be consi ared :i ; c:i source cf calc · uu in 

t he di t ince the value we invariably above l . in all the 

caaes ('!'able ) . ativo rankin, , however , shCYO kii:: milk ewer 

"""it.b the values ran n~ bat"-'9en S. '3 ai 17 . 5 for 11.fer nt e 

groups, to bs a super ior sourc~. o calcium. I nt _re::Jt ingly , iru · ces 

fo f erent product , except skim l!lilk powder ice cr eal<l , were 

i dent:icaJ. in all the age grou s . 

The values obtained in th present s tudy were Su.'110what 

hiiYier than those reported by L-0f ren an eela:lann (1979) or 

several m.il.k pr ucts , chiefl,y ue t o relatively lower I car.mended 

allO'"Aances for ndian p . ul.at i n by I CAA (1968 ) in ccntrast to an 

al.lo.ranee of o.8 g in the ca 

Amar ica ani Canada llati nal 

r o ·phonis 

o: populat.i n in United .:>'tates of 

search CoWlC111 1974) . 

In the absence of roe ended allwance f or he- horus 

or Indian subject , data cenpute• on tbs basis or r e.e01: enda-

tions by 74}. The sld.D lllilk potlder we obseI'V9 c have 



Table at lldioee at b riticmal Qualit7 in l1l.llt &Di JitUk ~tor Caloi• • 

0...- Partieulan CCIII milk Batta.lo Sld.ia ld.lk Dabi Yop.ft IToceeaed 
IDlll powder cbeeae 

lllf..U o-6..au - - - - - -vt. ) kc 
hhme .,.12 --- J .56 3.JS s .2s J.48 :J.12 J.ss 

vt. 9 kg 

P!-1 •daool. 
~ 1-3 i-an 5. 00 s.s1 8.60 J.67 s.os S. IO 

ebool go1llg 
eJdldNa 'M ,..... 8. ?0 g.2s 12.90 a.so 7.61 8.74 

Mola.-..... 1~11,..... 11.es 11.2' 17.S9 11.59 10.38 11.92 

.Mole--.ui. 16-18,.... 8.68 e.2s 1 2 .~ a.so 7.61 8.75 

.Yult- Sedent1117 'VO.llmr 11.4% 11. 07 17.19 11.34 10. 15 11 .66 
Adult, VCl!lml ~VOZ'ker 9. 28 S.7J 13.64 8.97 s.04 9.22 
We.an Pre~ 4. 79 4·'4 

(2nll ~) 
7.~ 4.68 4.19 4. 81 

om.n 1-tat.icm S.6' S.37 S.J9 SSJ 4.95 s.68 (v.pto 1 par) 

,..... 

-
3.42 

,.,., 
8. )6 

11.40 

8. 36 

11.15 

s.rn 
4.60 

S.t.4 

I ce-
0'8 .. 

-
1.)6 

2.22 

J .JJ 

4.ss 

J . JJ 

4.45 
J .S2 
1.8'J 

2.17 

,.,._ 
-..i 



Table 9a Udiaa o£ til'itiom.l Quality in Ml.1k am Milk Produe\1 tor i'boaJ.bCll'U8. 

G.1'0UP8 Partieulan Cow ad.lk Buttalo Ski.a lld.lk Dahl !ogtma; ProceHed Pamer Ice-
Id.Uc powa...- eheeae creaa 

ht ant a °"" llOlltha 2.28 1.96 4.12 2.)9 2.29 2.10 1 .91) 1.49 
wt. ) l&g 

~ ,..,2 .... ).42 2.94 6.18 3.ss ).A4, ).15 2.84 2.24 
~. 9 Jrg 

Pre-aebool 
chUdreD ,_, ,. .. 2.28 1.96 4.12 2.)8 2.29 2.10 1.89 1 • .so 

SchoOl gal.ng 
M J9an ).42 2.94 6.19 3.,a )J.4 ).15 2.84 2.24 ebildren 

Adoleec• 
bGr8 16-18 JUl'a 3.80 "J.27 6.fl7 J.97 ).82 3.so ).1.S 2.49 

Ad.oleece• 
girl.a 16-18 7Ul'• 2."18 2.40 .s.04 2.91 2.eo 2.57 2.:n 1.83 

Adult •n Sedenta.r,r worker 4.49 J.95 s.~ J .. '7'1 4.SC) 4.20 J.78 2.99 

Adult VOl9n SedeJltar7 vorJmr 3.6' J.11 6.54 J.78 J.6) J.)2 J.00 2.37 

WOllUl l"regJtaDCT 2.'19 2.40 .S.04 2.91 2.00 2.57 2.31 1.83 
halt) 

WOiian Lactation 
( upto 1 1'8Al') 

J.29 2.S'J .s.96 )J,,4 J.31 J.04 2.73 2.16 

f'' 



UJ 

hi et index fer all age ,;;roups , iruicati n.,. thet 3ldli: milk po.,,.'1er 

c 1 be a b tter source of phosph rus t han ony a·. he r.i.i.lk . :-c iu ct 

cho en i n t he present study (Tabla 9 ) . The :1.~r valuos fer cth~r rdlk 

product s wre cun1 to ca:;pare well exec t i.n t.he case or ice ere~. 

where t ho values were observed to be r~lativ l y l ower th.:in bo:;e for 

other pt'oducts. Though t he utilizat i on of phosphorus i n t ho body 

froo l1lilk and milk pr 'ucts has been orte.::l to be upto cons.ider able 

extent , the consider tion oi' t he f r:a in ·11ich rho horus occurs in 

prc.-.\uct.s beco.t':es essent ial whi l e eonclu. 

w be betw r source of t. i s mner al than other fo :i:rtt:.ffs. 

Ir on 

rfilk its pr 1uct:s h. va b.:?dfl ranor:a tc l.Je poor 

s ureas of ircn and this i a fUrt.her evi ent floor: the ::la. o. ~he 

i nd.i ces o nutr itional quality of iro·n presented in T-ible 10 . r cn 

was ound to h ve ' value be.lo ' 1 . 0 ~or all products .... d f c 

su eet s of all · ..-e groups , indicatin t hat tha se pr ucts or !'Jilk 

could ha rdly be considered as ~ source o ii n. The dnt a wer e in 

gree:ment with that reported by Jp:icklllann (l 97S) . 

:1.tamin _, 

I'll: the d (T bl"' 11) 1 cilk milk PI·o, uct uere 

f ound t urce vitaL.lin 11. r or .:ill e ::-cups , 

except infants bet...., 0 mrl 6 nth f' age an-1 this ccul p!'im ly 

b a cri t o th l atively I her vit mdn requi ent t hill 



GrOQp9 

Iat...U 

Iataata 

Pre-echool 
eldl4rea 

School gClllatc 
ohildna 

Adolaled .,. 
.Woleeoe& 

OJ'le 
Ad.uh ... 

A.clult vamaa 
Waman 

Wa.n 

tabla 101 Illdieee e£ Jtltri.Uoml QualitT in M1lk aDi 14llk h'oducta tar Iron. 

l'aniculC'a Caw llUJc Duttalo Skim ld.lk Dahi YGfll&urt Proceaeed PAMer 
ld.lJc powder cbae• 

o-6 llCDbe 0. 47 0.28 o~ 0.45 0.32 o.u o. 60 
vt. ) Jrg 

81-12 --- - - - - - -
"'· 9 Jig 

1•) ~· 0.27 0.16 0.2S o.26 0. 18 o.3s 0.34 

"'9 ,ean 0.4() 0.24 o.Js 0. 39 0. 28 o.s1 o.s1 

16-18 79ara 0.47 0.2S o.4s o.4s o.2) o.66 o.60 

16-18J9a:n o.2s 0.15 o.;o 0.24 0.17 0.3S o.:n 
Sedeatazy vomr 0.46 0.28 O.J.4 0.4' o.:n 0.60 0.60 
SedelltarJ' worker 0.2, 0.15 0.24 0.24 0. 17 O. JS 0.32 
PregmDOJ' 

(2nd ball) 0. 22 0. 13 0.20 0.21 o.1s 0.30 0. 27 

Lactatioa 
( upt;o 1 JMr) 0.34 0.20 0.32 0.32 o.2) 0.48 0-4) 

Ice-
ereu 

0.1, 

0.01 

0.1 1 

0. 13 

0. 07 

0 . 13 
0. 07 

o.06 

0.09 

--J 
() 



'l'able 11• ID'liees ot Jbtrit iona.l Qual it7 in Milk 8114 till.It hoducte tor Vitam:t.n. A. 

Gl'CN}:9 Particulan Caw 1111.lk Buttalo Slcllll lllllc Dahl Tog!n.lrt Froceall8d Pamer I ce-
ld.lk powder cbeeM ereaa 

Infant.• o.6 ..... 0.74 0-42 - 0. 53 o.:n 0.97 0.90 0.59 
vt. 'q 

IJaf Ulh '1-12 ---vt. 9 Jrg 2.47 1.38 - 1.77 1. 22 J.22 .) . 00 1.96 
Pn-eehool. 

ebildrell 1-) 1Ml'8 3.96 2. 21 - 2.ro 1.9s s .1s 4. ir> 3.14 

Sehool go1nc 
ehUbea "M~• J . 71 2. 14 ·- 2.66 1.82 4.83 4.so 2.9s 

Mole.-,....,. 
16-18,...,.. 3. 29 1.84 - 2.)6 1. 62 4. 29 4.00 2. 62 

M oleece& 
g:lrla 16-18 ,. •• 2.41 1. JS - 1. 76 1. 19 3.1S 2.93 1.92 

Ad.ult 9ll SedGJltaa7 VOll'DJ' 2 . 60 1.48 - 1.1') 1.30 3.44 J.20 2.10 

Adult -~ Sede1ltax7 worlcar 2.11 1.17 - 1. so 1.03 2.72 2.S) 1.6S 

W.an 1""gm.nq 
(21111 i.J.t) 2.42 1.35 - 1. 73 1.19 3.15 2.93 1.92 

Womn x.ctaticm 
( upto 1 J9IU") 1.87 1. Q4 - 1.JJ 0.92 2.43 2.26 1 .48 

-.J ,_, 



sta e . t w o r va· that prcces d ch _ and er ha hi-)ler 

in ices t han milk, dahi , yoghurt or ice- ere becau:.;e c : t he hirher 

ncentr tion of vit i n in t hase pr ucts . 

Milk its products are considered to be better rource 

of vitamin :, than veget nbl e in ·-i • ch vi .\ i s ' "n t o be 

present 1n the f orm of it.s p recursor, carotene . Vit i n .\ is further 

kno-..n to be bet.tar assimilate in the body -while carotenes ar net. 

The ability of milk and ::iilk pr«lucts in meeting t he rlt3llin .\ 

raquirl!ll'Jent coul . be attri.buted rimarily to the prss:3nce of this 

vitamin in the fat of t he se products rhlc h a.cilitates ut ilization 

of t .; vitamin from l!lillt nd m1k pr oducts. 

The value obtained in t .e P- "'~nt uly wr~ hi ier than 

th.ose reported oy Lofgren and ~c wm 197'1 ) .f r various l!li.lk 

prod.uct a . Thi could be due t t he relat.i vely h h r r ecom:;;on: e 

allowaneos f o vitm::lin 'trnc, 1974) f or , er ican :ti.et in c .. i son 

ith ose by IC :ffi (196<'l ) . 

bofiavin 

Hill< and its products ars considered u eael.lent sourc s 

o'f water .soluble vitamin, ri ofiavin. 'Ibo indices 0£ nutritional 

qual1 y f'or r1bofiarin (Tabl e 12) f or all the products studied was 

observed to be above 1 . 0 for ahlc t all ago grou. s (exco t in the 

case t pre t and 1111rising mcthsra) unde.reeorin their importance 

nth t 



Groupe 

1.r..-. 

lntallU 

Fl' .. •cboal. 
eb1ldl'ea 

Sdlool IOillae 
cbildnn 

Mole--
bclp 

Adolueez& 
glrla 

.Adult. .. 

ult. vcnaa 
WOiian 

W0111111 

1'able 12& Indi.cea r4 Mutritioaal Qualitq in l1l.lk and Ml.llt Product.a tor Rib~. 

Particulara Cow ll1lk Buffalo Ski.a 111.lk Vabl Yogbm't h-oceeaed Pamer 
111.lk paild9" ohee .. 

o.6 aont.ba - - - - - - -
"'· 3 • 
~12 lllQllt;h9 - - - - -
"'· 9 Jee 

1-3 ,.... 6.JO J .36 7.71 4 .34 2. ao 1.96 1.10 

~JUI'• 6.61 3.'3 s.OI) 4. 56 2.97 2.06 1.1s 

16-18,.... 6.47 JJ,), 7.93 4.47 4.1) 2.02 1.13 

16-18 para 6 . '72 J . '9 8. 2) 4.49 J .OJ 2.10 1.17 

Sedoatazy worker 6. 20 J.JB 7.?'0 4 .34 2. Q) 1.96 1. 10 

Wentar,y worker 7.oS J . 73 s.s6 4.81 J .14 2.17 1.22 

l'repanq 
(2nd halt) 4. 26 2.27 .s .20 2.9) 1.91 1.33 0. 74 

lactat.i.Cll 
( upto 1 JNI') 4 • .ss 2.J+J s • .s7 J .14 2.os 1.42 0.?9 

I ce-
C'l"e8ll 

J • .S9 

J .78 

J . ?'O 

J . tl4 

J .60 
J .97 

2.43 

2.60 

-.l ..... 



74 

the values f or 1i.fferent jl1" l!Cte varied consider ably, ''ith skim 

milk power having hi :heat and paneer he.vi ~ t he lowest value . 

Despite hi r9Je contents of riboflavin in pr ocessed cheese ( T ble 5) , 

indices in t.lle e~ of processa·l cheese and p eer · re fe\>!l'.i to be 

loh-er t han those for W.lk. Thi.:; could oo partly ue t-0 t he retention 

of f t in the cur d , thoW>...h the lo 5'3S of vitamin in th hey ..ere 

partially coapcnsated by the increa s occurring duri. " t be ripenin 

of cheese. si e s tbair richnes s in res-,.iect f riboflavin, recent 

s t u i e s { oj Kumar, 1979 , l".ehta , 19· 1) sho .;ed sm:eriori y of ;lllk 

m its roducts over synthetic vitm:ll.n reg in, t.hc bio:ivailal:>i lit y • 

..:.uch fact.ors which do not .figure in the index prorose1 by Ha.nsan 

~ !!.• (1976) , however , need to be taken into account ·-ohi e asce:-tain­

in allowances for milk an~ its pr oducts in the diet . Thu· , the 

vitamin requiremmt cool be effect vely mat even by muc 3rilaller 

quantity 0£ milk than that anticipated. on the basis of nutrient 

density. 

Uc . cid 

s evidon :1 the data given in Tabl e 131 not ll he 

product. o rllilk could b cons· ered as good curces of folic acid . 

The loss of vi:t-wn during r lJ.er dryi i oee -s i n th pr apa.rat ion 

of $ld.m milk powder or q in the case of pan er am che se repar -

tion undorstandao1 , although scme amount o the vitalllin i s kllo 

to be synthesised during chee8" ripening (Gregory, 197 ) . nhi , 

yoghurt. snd cow milk, on the otl er hand., appeared to be ource 

of this vitamin. Incramont in t bG iniex for dahi , over t.lri t found 



?able l 1.3 •ID!Lcea ot )b&ritional Qualit7 1n Hl.lk U¥1 11.l.k PJiad.1JCU t .. l'Glic Acid. 

~ Pv\ieulan Caw llllk Buttalo Sld.m 11Uk Dabl. y~ f'rooo•fiK hmU' lee-
ld.lk pGYder cbeeM creaa 

-1.,... o.6 -*lie 1.92 0.75 0.16 2. 53 1-49 0966 0.31 0.38 
" · ) Jrg 

Intu&a '-12 llO&ha 4.81 1.88 0 -41 6.32 ) .72 1.'71 0. ?9 0.97 
'""• 9 • 

PN-eebool. 
e!d.l4rea 1-J~ 2.14 1.14 0. 18 2. 81 1.65 o.7' 0.35 0.4) 

SchOGl. gollltg 
ehllaJ!b Mpara 3.21 1. 25 0. 28 4. 22 2-48 1. 14 0.52 o.65 

Adole8oellt. 
bar9 16-18 JU.I'• 5.35 2.08 o.46 7. 0) 4 . 1) 1.90 0.87 1.os 

Moi...a 
girl.a 16-18 7*U'• 3.92 1.n 0.34 s.15 3.03 1.39 0.64 0.?9 

Adult ... Sedentary wcrker 3.21 1.25 0.28 4.22 2-48 1.14 o.s2 o.6S 

Adult. va.a Sedenta17 wClllDr 2.s4 0.99 0.22 3.34 1.96 0.90 O.J+2 0.51 

Va.a P.l'ognanq 
1. :n o. s1 0.11 1.72 1.01 0-46 0.21 0.26 

(21ld halt) 

Woman lactation 
( upt;o 1 '7'J&r) 2.32 0.90 0.20 3.04 1. 79 o.82 0.33 0.47 

-.) 

V \ 
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ei toor for cov. er buffal o milk, i a ccmpatibL · t h th"' fact t.l-tat 1e 

starter cul ture u ad i n hi prepar ation has 'i.istin -"tetl f olic acid 

synthesi..zing capacity ( Lamina."'ayana, 19130) . 

Ascorbic Acid 

As regards ascorbic acid , obS"'_rvations that oilk or its 

pro •cts being poor source, ware further substantiated by the data 

on nutrien density as <mll as t-he i ndices (Ta· l e 111) for ili"f r ent 

~ gr oups ~hich was· le~s tl l . O in alnost all t e cas.as. 

The rela t.ive a .too ent f th;;i nut ritional quality of &'lilk 

and milk products caIJ be ade by COlllpar ing 1..heir indices of outritional 

quality for various nutrients. ::.UCh a e<m!parison woul Bil -1 t he 

potcnt i..tli ics of ilk an r.rl.lk pro acts in ooetin _ • he nutrient 

re ire nts besides Sleeting the energy needs. Thus, milk nd i ts 

product.a have been f ound t o be ~4l>od dietary sources of protein, 

calcimn, phosphorus, riboflavin an::i , to eoae extent, of f olic aci ~ , 

f or aubjeets or all age ups 3Ild phy siological status whereas 

these toed i tems haira been ound to !> poor sources o~ ircn am 

11 eorbio acid as their indices in re set o, these nutrients h'lVe 

be:an ob· M'ed to be l ss than 1.0. 

Though the inf'orene s on the nutrit ional. quality of milk 

and tho products obtaino fl'CJ!l milk, ooul be aw f rom their Ill 

'Y..:1.uas, the camputatJ.on of the 1· icea cl s not t ake into ce<mnt 

the bioavailability of tho various nut rients. Relativ ly t.er 



t'able 11..a 1 llldicea t1 lfatritioml. Quality ill "9.lk and Milk flooducte tor Aaoorbic .Add. 

OJ'CNpl PU't.ieulan Cow 111.lk Buttalo Slda llf.lk Dahl Yoghurt PracellMC! Faneer Ice-
llUlt powder cbee• e:reu -

Intu&a o.6aontba 0.34 0.11 0.17 0.14 0.09 0.04 0.04 0.01 
vt. 3 kl 

I.ruaa ~12.-U o •• 0.27 O.Ji2 0.34 o.:o 0.10 0.11 0.18 
¥\. 9 q 

Fn-acbool. 
ehUbea 1-) J'8&l'8 o.ss 0.27 ~.A2 0.3, o.:o 0.10 0.11 o.18 

School SGlJW ""J9U'8 1.27 0-40 o.62 o.s2 0.34 0.16 0.16 0.27 cbi.ld1'9a 

Adol .. c.S .,. 16-18,...,.. 2.12 0.67 1.Q4 o.86 (J.57 0.26 0.21 0.45 

AdolellCel& 
gl.rla 16-18,.... 1.ss 0.1+9 o.?6 o.63 OJ.2 0.19 0.20 0.33 

Adult .a Sedent;e.r;y Vcmtel' 1.)) O.lt.J o.67 0.55 <'.J 6 o. 17 OJ.3 0.29 

Adult Va.A Sedentsry vorlmr 1.08 0.34 o.sJ O.AJ+ 0.29 0.13 0.14 o.:o 
w-. PregDILDCT 

1.2s 0.39 0.61 o.s1 0.33 o.1s 0.16 0.26 (2Di halt) 

Woman lacta\icm 
(~ 1 ,ear) 0.92 0.29 0.4S o.:n o.2s 0.11 0 .12 0 .19 

-.J 
-.J 
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vaU~ llity of the nutrient3 f r :m.1 i t s r c:!uct s , in ccMpari-

son with that f rol11 othar .f:oo items, · uld ha..· .. dly be acccunted in 

the cc. t.ation 0£ he IN" values f or t he nutrient r e ,nt in milk 

milk p cts. 

The reconwanded allowance of 200 g of milk in the balanced 

vegatarian In an dul t iet ( , 19 ' ) rou.ld rovi e 5. 0 pe_ cent 

of th reec:mm:ended Gmargy allommce f'or an a ult sub ect. Con 

2 0 g o milk per da,y voul l3eet 12 . J per cent rote in, 60 er C10nt 

calci , 21. J par cetnt phosph rus , 2. 1 per cent ir n, 11. 1 ~er cent 

vitamin . , J • .3 per cent rib fl..'.lvin, 16.4 per cent folic acid an.1 

7 per cent asc ' rbic acl. require: nt f an adu1 t. j ct ( f i g . l ) . 

But t he avera.ge cc . tion : l2.2 g of' milk per hea:i p r y in 

our country provides only 60 per cent of the nutrient s vhich could 

bo r ovi e by consuming 200 "' o cilk r day ( ·'ig. ) . 

CMparl.ng the indices of nut ritional uality of milk 

and k1m milk pOYder wit h tho of c cn1y conSW!ied cereals, 

millets nd ul.ses which f ore th staple food of ndian ul tion, 

it bas bean ound that milk a.nd skim milk pc:Wer have in1ices 

bi .er than ho . for r.U.lk in respect or pr otein, calci ta:1, 

pho orus and ri navin ( T ble 15). 

to tbe hi er values ! or p in, oalo um, 

pho boru.s vitai:dn , llldn milk powder e&.'1 unqu ~tionably be 

tt source of th nut.ri Dt.s t han other ! stuf s 



lNQ PERCEN T STANDARD , 
· ~ u .0 "o ~ ,0 .,. •• ; 

' • E ne rg~ 1·00 5·13 D 

Protie n 2 ·36 12·10 c=:J 

Cokillm 11 . 4~ 58-58 

Phosphorus 4·5 0 2 3·10 

ln:>n o .46 2 ·36 a 
Vitamin A 2 ·60 13 ·3 4 C=::J 

Rt\oflavin 6 ·20 31-81 

Folic acid 3.21 16-96 I 

Ascarbicacid~33 6 ·82 ~ 

F•l 111•· 1 - N ubie11 t ~Eq.u1 re1"e,,t; ~it by Co'ftfU'ML "9 ~00 '""' """It.. 
~y cAAy · 

• I• ... .. 1' ~· f! ?I .. I I 

Energy 1·00 3 ·13 0 

Protein 2 ·36 139 c:::::J 

Colclum 11.42 35.75 

Pl\os Ph.o rus 450 1410 c::=J 

iron OA6 1.4 4 0 

Vi'fOmlnA 2-60 8 -14 c::J 

R1hoftovi1t 6 ·20 19-14 

Folicaci d 3·21 10.10 c::::J 

Asco~ic ociA 1-3 3 4.16 o 

r1, ....... z- Nutriut Jt-.V&ilf'rtbfl .... .i • ., ~""sC1Mi.-, 1u,...- oF 
"m ill< l>4 h'f · 
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Table 15: Indoor f Nu-c.r tioml uality for Cert11in 
Cor,.;ncnly Consur..e ' cods. 

Name o.f Protein CalcLUii orri:horus Iron ....:.bofl.a.vin 
foods tuff 

-:.neat 1.5 o.6 2. 7 1.7 0 . R 

Ri.cia 0. 9 0. 2 1.4 1.1 0. 1 

llajra 1.4 o.6 2.s 1.7 1 . 2 

Bar lay 1.5 o.4 1. 9 1. 1 1. 0 

rbar 2. 9 1.2 2.1 2. 1 1. 0 

N:i1k 2.4 11. 6 4..5 o.5 6. ti 

:..kit:I ::rllk 
pot.rd er 4.2 17. 2 8. 3 o.5 7. 7 

an'.'i even milk. onaumption 0 1' 20 g ot skim milk powder has been 

f ound to provide e uivalent auount of nutri ents couJ.::!. be .rc.•i ded 

by th recornmen ed all.owance o~ 2'10 g of lllil.1': per ay. Jreats r 

' igestibili t y an COl'l!Pl ete utilisaticn o calctlum and )'..'he=>. l:o :is 

in the body f t o"l!I skim milk pol!lder further add a l us point to ~ .e 

nutritive value. of thi s produc t . Moreover , t he versatilit y ot' skim 

mil k povd r lies in its incoroorotion in ifferent f ods and in the 

diat of the subjects bel c to all aGS gr<>' So tc l o:,. fat 

content , skim .milk owdo.r can be safely rec · ed f or the ormul.a-

ti.an of l ow ner ·et . 
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Fluid lililk , h.0'.1ovor , i a re suoceptible to bac t erial 

gr rt.h and y , therei'o •, ha.V ,! rulat V3l y pcor kee p1n., qualit y as 

ccmpared to that of kim milk pow e r whose prepar tion invol ves 

heat.in., of milk at hi er ~perat.ures, destroying iOst of t he 

viable microorgani s resent in milk and , the r eb-.r, 1ncrea.sing 

ths shell lifo of sk" ilk poW!ier. Thi s would fUrther ease the 

bulk t .ransportat i cn of :skim milk powder t o the MClOte area -;here 

peri hable !'ood i taia, u1lk1 could be provided safe only rith 

iff iculty. 



CH PTER - V 



Keepicg in mind the variety of processing trootments given 

t o lllilk , prtrlueta represen r..ing t hesa t reatmeot.s and c=t".only consumed 

by various segments o:f th poplllation o. t hi s country, •..rer e evaluated 

to assess t heir importance in the Indian diet. Milk , cov ' s and 

bufi'ale ' , skim milk powder , dahi, yo hurt , proc- ssed ch-:?e , pane" r 

end ice cream vere a s saased or t heir relat i ve nutri tional lliS ri.ts in 

the Indian dietar.r bab.i.t.s. 

A study conducted on the nutri.ent con ~ c =ilk anJ. 

milk product s t o compare t he nutri nt compo i t icn cf varicua:cy 

processed milk preparations, sho-.ied skim milk powde t o have hif'..her 

contents o! prot in, calcium, phosp!\orus , ribofiartn an<I ascorbi c 

acid than milk while it had 1 s r contents of' vitamin A .anrl fol ic 

acid than milk. Si milar increase 1n t he con• nts of certain 

vitamins in the cultured milk p roducts showed the rel tive 

supe io.l"ity of these products despite the losses of certain 

nut.rionts in whey during the prl!!pa.ration of proceosod. cheose. 

, study carrie~1 out n t be tiff cf heat trea nt on the 

pr otein quality of indiganou.s lil11k product khoa and khoa based GWi t 

product., kal&kand, indicated that t.'li prot ein uality of bot h t he 

milk rodueb ~unaltered de ite the ther rcces si cf 

kh'- in the presenc.e o wgar. 
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Owin;;: to the l imi l applic :tion o i- the nutrien:t contents 

expres a on product weight ba.sis, t he contents Q!°' t he va!"ious 

nut r ients in the proiuets Yere cotJ:puted per l •JGO calories o energy 

inti.eating t he nutrie~ density of thess prcl'iucts. ikb .ilk 

powder was f oun:l to have hi _ est DUtrient donsi ty in re ect of 

protein, oalciwn, phosphorus and r i bofiavin ol lu.red by processed 

cheese and . aneer . 

::itud:ie a conducted on the pot enti alit ies o i:U.lk an:i nilk 

product in terms of meeting nut r ient re nts besides r;r-eati 

the energy needs (Index of liu.,r i t iC1n.al :.uality) f or sub ects of 

di.ffe~nt age ~roups and physiol o cal st~tus shoi-n:id t he re tive 

supa i ority amone diffar-nt ailk prod ct s f r riifferont cups 

1n respect of variws nutrien t s . S!ci.J milk pmrlor ;md procos sod 

chaese were f n:i to h ve hi • .;hl:lst. inilces allowed by pane r , milk , 

dnhi and yoghurt, nd ice e re h_aving t he least IX : value or 

various nutrients. 

l ative ssessment o .. he nutritional mwlity o milk 

and aldm milk pwdor and certain co:nmonly conSUll!ed ceraa1s, millets 

r. pul.'3e s i'omi the staple food o_ the Indian popul t icm, 

sboteii t~h )t t r nntri 1 quality of milk and sk.Ut milk 

powder in re oot oi' prot 1n1 cal.c um., pho:.-phorus and riboflavin. 

l"tl:ler , it w :i f ound t.h."lt the nutritional re .uir.:u:wut s 

lll8t by c n sumi 200 g of' milk ccu1 also udioiously met 
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(except for Yi t-amin .'t ) :i t h 20 g of s · ilk powder "'nich 

be beneficial both !rw tha hygienic and rrutritional 

standpoint . 
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Appen:lisl Daiq All.owaneea ot Nutrients tar Il¥liane (RecQll!lenied by the 
!tttr.Ltion Expert Group, 19"). 

Calariea Protein * RiDof'lavin Folio Qffup Partic1JlAra CalciUlll PhoSJho.rua Iron V'it. A Aacarbic 
acid acid 

(g) (:ag) (mg) (mg) (1.u.) (mg) (!leg ) (mg ) 

latent• o-6 momhll 120/ltg 2.0/kg - 240 1.0/kg 13,) - 25 30 

7-12 mon!;b8 100/kg 1.7/kg '50 400 - 1000 - 25 JO 

CbildJ'en 1-J JUI'• 1200 18.S 4SO al() 17.S IJ'J) 0.7 .,, 40 
7JJ ,eara 18:>0 )) 450 m 17.S 1333 1.0 7S 40 

Adole•cent. 16"-18 ,. ... 3000 "' .5.50 1200 2.5 2JSO 1.7 .,, 40 
bora 

Aclol68Cent. 
girle 16-1819U'• 2200 .50 .5.50 1200 3.5 2550 1.2 .,, 40 

Man. Sedelltar,y Val"ker "400 SS 4.50 m 20 2'50 1.4 100 .50 

~ 
SedeJltar7 worker 1900 4.5 4.50 m 30 2550 1.0 100 .50 

Frc£18.n1C7 

~ (2nd halt) 2200 .5.5 1000 1200 40 2550 1.9 ?25 .50 

~ Iact.ation 
( upto 1 year) 2600 6S 1000 1200 30 3SJ3 2.1 1.50 S) 

(.).) \ • RecOllllllmlded by the Nati onal. Reeearch Council ( me ) 1 1974 . 
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