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Hiik l0 QOfwldund «a natuc«*s taoat parfact food*

It pl«7* A very eignlfleaist ffoia oa a oouvco o£ nutri«Ats«

Cona* mllH« «a a food of animal offl9ina Gantributoa greatly

to manaa nutrition* protoina in the ailk am nniquo from

both nutritional and inrmiztologicai point of vi«v«

Tho roiationahip botwoon whoy protoia and oaoein la

found to be around Ii4 in cove* milk (rtai^aettay 1983)«

!hit, the oaeo ie roveceo vith buraan milk. Xt le poatolatod

thoft oaeoin in oowa* milk la laauffieiQnt to onrleh milk

with all oaaontiai omino aeida pmoanti but it la vtiay pm-

toin with the obundanoa of acalno aelda that can aupp&eamit

and onhancxj the nutritive value*

Cove* milk la widely usod for making hunanimd milk*

apocial intoxx^at liae boon dovotod aewt^OHdcye to taia utilieo*

tion of idiey protoina in hutaan diet* with the advanoaa in

tbtt kmndodgo on diototim and orowin^ awaronoes for balao*

oad ioad» tho value of milk proteina haa bean cmmhalmingly

t^vmoiated. fm proeeneo of milk protein aa low aa 10^ of

total protein intake in our diet io regarded m a aignifioant

contribution (Hanasraous* 1083)* xt can aupplement nutrition

eelly Infmicnr pretetoa available |ji oereala and vegetidalea*

Henoo# it haa drawn wida attention all over tbe vovld in

roeent tiata*



f:.-

The i^acrtlee of anlmel Iwiheiidry and daicyiag has nueh

to oodtributo In this oontsxt* Zt osn provido o widsr soope

for tho <iualltatlvo md quantitative linwevsroont of nutrition*

There is also mapl» scope for pcavldlng soq^eymont 9ppotm

tunitios in a prodonlnantly agrarian country liHe India*

rfoanMhiXe* ooverj^l onoouraging maaaurus h»re tjeon

adopted with the application of latest innovationa in tho

field of seienoe and technology* The orosoMhreeding policy

involving the selected exotic and other suporior broodo has

tNBsn ri^tly soeepted as a worthwhile and suitablo approacsh

for the creation of a now genoration of high yielding cattle*

The liberalised bonH loan facilitios and other developmental

prograci^nes have encouraged the f armre to tote up dairying

In an organleed inanner* Thus* the preotice of animal hue*

handxy and dalry^ has eoergsd as a profitabio pr^sition

on par with any other ioducstry*

In spite of all tho dovolopiaQntal offeorte* the outcoeia

will he rathair a disappointino one when the animal is stnioH

with infertility prohlomtf* The misttal evcai with apparently

normal health may take prolonged time to attain ismedalkle

etagei it may not eonoaive in tlvie or abort bejh>ce the term*

sven after ealvir^t* there are cfmnces of cow going dry before

ooiqploting the normal length of l4»tation« Varioua faetore

Igm borawnal* hereditary* raanaoMental* anatomioal and phy-

aidogioal defects nay he ettributod to sueh evantnaUtiae*



Th» wiod ajja Gonplm situations raay stand on tbs w^r to

out suoooss. Ttm saiiBsi wltti a good gwMtio potsntisUty

fimr higher yiold# under such cltw*n«tanoeo» tooootaes use*

X«rmm The Oftwsr is uitis^ttAy bound to incur « great lose*

cmse^iently* the enthusiestioaily idopted development

prograttaes may hove to suitor a ootbacH or my fall to get

tte dssirod lR5«too*

Xn ordor to overeoiae such en advo^ao situation and.

wipe out ̂  very unoortalnty* hornicmal laduetlon of laet»i»

^ion is oonsidsred to ba m alternative msiuure* By this*

the higher potentiality of the aaimal esa ho esploited*
Besides* the aairasl is later found to get tha ability to

^ogMseive sad she no Kmger rse»«yiiis a •prrtJlem bseedor**

vsrioiis MivsMats lihe if^siological and hla^ological

synthesis Of lalih i««(Stit»onto by the raaawaiv

tissos* and tlio roio sf olrcmatory hfioraonoa can he studied
by the animal into laotstion# tnvestigatlwMi on
OSROogenoaia* locto^esis sad related prohleitto ©an ha

oarried out by tha aps4io®tlo« off such technl<®*e*

da the other hand* it is odvoeated that oolectlon goals

ior oil cwhie should he tosards rdiu witSi higher protein
yonteot* iraoog the eilh proteins* the btologioal oolue off

pcoteias is in?S*!^sbly high* in milk iatwnded for

ftuid ©oosuraption* there has been a prsferwoe to hw
j^flpysosed shsy protein oontent from nutritional point off view*
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infertile esttle stand inade^te* The aynttmia oC various

oofOpofiORta of miXH in tlie mataaacy tiaauo is yot to ba utidsr«»

stood fully* rioroovor* studiao on the eatapositlon of mlllc

in inducod laotation aro atill limitod* nopocta on parotein

contont in this aapeet are very £evi the safae on its diff»»

rent oon^wnsnta* partlculerly tha whay proteins* ere etill

vanted*

Xn the prea^t study* therefore* an atteiapt haa been

wftda to datecniine the levels of different eonvEwnente of

protein in general end whey protein in particular in the
\

mlIX of eows induced to lactete* These levels have been

cccperod with those of milk from ncssnal lactation*
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Tte pionottriog wqvIk o€ riguiii ond ̂ nceX <1909) on tho

InfXuonoo off hMfmaneo on niar»aaffy geovth covnalod tho vital

lEolm off oocfMO lutmn in tlm po^taration off tho macataaffy

9laod off rabbit ffor lactation* Tha authoca oonoludod tbat

the Goripua lutcnn OHortod a atiauiatoi^ aotivit? on the

lobulo«>alvoolar orowth and doveXoprnont*

Foilatfing one and a UziXt dooade# an obaeirvotion waa

made by iktxloy (1924) on the active pham off manxsmry ocowth

and pcoIiCaratioo dapandino upon oatAieo off em

davalopad a relative grovth analyeiii in idiicffi the growth

rate off an organ could be related to that off the body an a

whole*

Application off affoscaaid teotmiqtto in tho work

off rolloy (1939) In rheauc snmhoy evolved valuable

inffomatione about maomary growth proeeaa* Vhey reported

that in the noo^caragnant ffonale monkoy* there «ae a period

off aoeelersdtad toammary growtdi wtm the total aunmary area

inoroaeed 2*7 tte»e faeter than Mm bo^ ourfface*

h now diiaonaion on the role off honaooae in nemary

gland develepmont wae opened by Hianer and iMmor <1943)«

They obeerved eoveral hletologioal abnonaolitioa lilse oyatlo

r- •■j I

■ i



olvooXi* paplXlanatouo outovowtha into eXvoeXor Itinen#

imotur® ducta end alv»oU vXthout lunen.

i<ator» 9yi»8 and wronn (lOSl) tvoatod caXvoa i«ith ttte

daily injoction of diothyletUbooatrol and progoatextm

at 6 fflg and 253 rag roopoetively for s imntha* Thia troat">

mant ronultod la tha grwth of tha uddar tlaouo without

niarisod hiatologieal atnomallty*

Tha uaa oi aatrogan and frooootorano togathor by

SSlM* Cl®5a) and oonaon SGfe dl* <1935) in an attaopt
to atudy tha raaBiaaay gland devalosiraQnt in goata abcwad no

ahnocmality as bofora* iiendefiogcth# it waa aooaptad ̂ lat ilNwr

tha normal raaaraasy gland davol^^raarttt aatrogan and progaoto-*

rono tOQOthor pli^rad undoubtedly a loading role.

Sik^ (lOaS) after oanducting another osq^orlraont

on goata asnCirraod the above eindinga* Findinga relating to

tha honmanally daoolopad uddar eith s^saeial reiarenoo to tha

txiggoring dooa of oatrogen were eonclualva and oofi£ixmat03cy«

naMBver# one addlfcionol inSomatioo available later ehen

Cowio aL* <1966) oould notioe that oatrogen plos pso^am^

tarona OMartad no mamegenle of foot in the i^eenea of tha

pituitary 0ladd#

onrio USTO) have olabeHtetaly xeviouod the outatandiag

AOhiavamanta of eavoral daeadae eit tha influanoa of honmaa

on {wraary growth and ratik saex«tioa« a» alao aa^laioad the



hmen^ vmtihmnimm involvid in tte otwngo owr fcon thn

fonetlonaiXy to funotlonally oettvo raatanttry giondU

mauetioB o£ mmmey gland geowth in nonsal and fayyo-*

plVMetoraUMd hoiforo oweo dtm 3od (t9«8«

Znjoetiono o£ 400/tg of 08tmaiol«'i7 tota and lOO og of

pfOgMtecooa. throo timoa wookly for 30 oaoka wara givwi*

oddar tioouoa voro found MatologtoaUy normal* Sud (1972)

uaad this method for the dovalopmaiit of mamary gland foUowad

by tba uaa of 9-nuropradnaaolfixia to itUtiata lactation.

Zn anothor study ooaduotod by 8ud < 1973a> # odminiatra*

tion of 90/19 aatradiol plus ono or four tag progaatarono for

20 daya avoMl «qpitliaal grwth of manmory tiaauo in

eaatratod gulnoo-Kpig* ^Stuoi rasulta indieatad that for txm

davaloyraant of cru^anary tiaoua in the goinaa^tpig. both astro-*

gm and prggoaterano wore ramrod.

tho Matological and riotalmlio ohongaa in the maanary

aland during induoad lactation was atudiad by riamliiQ an al*

(1977>« Thsy took 22 oous. injaotad oestradlol-l? beta and

progaatarone for 21 daya and dooaraathaaona on day 21-.34.

On day«33# milking uaa initiated* The moaanary biopay raooalad

thi^ apitt^lial aaaa incroaaod M^arly with the oouraa of

injootions*

The role of progoatarona and inaulin in the growth and

4ifforentiatiafi of mouaa mMmary apithalium waa invaatigatad



by VtaanMi moA (19T7)« Thbir iM tbftt

4udtal 091X pffoUtemien In tha naoaa raacsa&ry gXand jQ tiigo

raciolred aotvooan and parogaatAVOiMit alvoo&ar focaatlon

rat^ulrod astrooan«>pcogasterone» and aither pcogaatevona

or plaoantaX Xaotor^. inauXin waa not raquired fior growth

of aithar duota or aXvooX i ̂  vXvo*

Tho roport of rusFaddan (1985) was roXatod to

hocnone induoad aynthaala and soerotion of itlXk protaina

mafBRMury aaqpXanta from prspidioraX Angus and tiaXatsin hoifora*

The study was concerned with tho effect off breed on protein

oyathooia and eecratary roe^ponsaa off propuberaX manaary

tisaua to Xaotogenio stfouXi* Xnjaotiona with oeatradl0X-»X7

beta pXtts progoetorons (0«X and 0«a8 mo/hg/day roepaetivoXy)

wars givan to Anctaa and iioXotaiR halfars for oavan d«Qra*

on tho XSth day# they wore aXsughtorod* Tm mamtdary tiania

Was 09^Xantod and ouXturod for 96 hours In basal madiuo or

atiiauXatcHry EMdlttra* ProXaotia woo added to tho nadluo*

tharo was synthesis and aacration of protein in propuboraX

mammary tlsmio after hcmmona troatnto^ The iJoXotains worm

moro productive than tho 2^igus«

xaamor at at* <178S) coXXoetod mammary tiaaue from

nina nautoln cows in throa diffaront periods • within one

of parturation# at 60 and again at X80 days postwpartum*

irha aim was to study tho Xaetogenie horRoao roflM^ptmra* xt

wm oooeXudod utat Xaetoganie roooptar ecsioantratioiui In



bovina maimftvy tlseue incroosod with onset of laotation,

folXowiog • pttttom similar to that observod in nonrurainants*

Oiving spsoial importanoo on the compositioa of ailllt

ia Indtiood laetation* a study was eonduetsd hp ̂ Porla (19SS)«

The author brought idontioal twins into lactation using pro»

Qsatsroos and s^^thetlc estrogen# Xt was found that masmary

secrotions wore Initially coloatrol in nature* As milk flow

bsomno ostahXishsd* the secretion gradually tuniad into a

milk of normal ceonposltioo*

Tufnsr ̂  (1950) took a group of infiortilo tosifsrs

and injected sstrogen and progsstsrons doily for 160 days*

AS a cdnsS^oso* hypsremia of skin of the uditer was found*

Apffithsr ssperimont with eotx^ogm alone sxrodocsd oaotrua only*

eaiablnation of both the trmaonee reaultsd in eopious seoso*

tion of milk In ths Jaraey and tXm Holstsin idjsroaa tl»

oamttmast frsamartin did not rsspond* Hakinava yisld was

rsadbsd aHHssr fourteen weeks from the heginning of trsatmsnt*

Zt wss also Observed that ths wwtiamn ylsW was earlier than

in ease they would have calved nocmally*

tn a report on hormonal control of maramary growth and

lefrtit**^ in tha goat# nailer and naiakata (19S8> stated

that ssxually maters goats wwee distinctly noes rs^ponsivs

to «dis trsatisMit* rm oonhination of stUbeostrol sod



pcogMtecoM bcotight iftte rapid onaat of laetatioot tMfe

thegr could not fioA out a cloarcut Indieation for m nptilwnm

ratio btttwoon tha tEvo honnonea for tbo rumnarsr Qcowth and

iaotation*

The hormonal set up during prognancy «oa studlod by

Erb ak J&* iw« urliiary oaoetratloa in hovlno« Ttioao

fiodftago halpad iator to eatabiiah aimtlar eondltion arti«

fieiailT In ordar to Iniaoto oMar dovoloinant and lolik

Tharo oaa a auoooaaful reauit on tha uoo of dlottgri*'

BtUbooatroi aiono* Wolto S^sk* ftwnd it in 30

Hoxotoin hoifora ahidh ao«« given 5 m every third d^ aid>.

«.t«»au»iy eoe • «« » <*W». «» •««««

that tha pKOO«a^ -ouM » ««»«*
auction of the hoiforo.

contrwy «» «* ««»»• ****• **"

«t»ra at«:ile •«» aaad «« toUuetlon <»« itctatloo,
TM atttdjr ww aanaucMrt ty o«to «<» «««*•
«£ fiMT Hwrythn o««i hefe«»«n «-» *•«» «« ««>•«*«»• »»*^
tory oe ««iUty aaw trf«n for th. -worto-it. tojiwtloh.
U) otrooon or (11) proootoroo- l« dlffo.««.
for aiffowo* P«100- Of tlaio ««« fllvoo hy Intrww-

eiUrroiteo. 8.t«iB« "
^X. a»a Of 1«0 -B 10 Wfl ««



14 woehB. vtm c«»ponoe was battar teen thaaa aniraaia having

raoeivad hlghar doaa toe ohoxtor porlod, Avaraga total mlllt

vas 95»5 Htffaa ovav a parlod; ot 376 days In oowa under

group I and 99»4 litroa in 446 days in giroup ii« The oorapo-

altioo waa nomol aitar a wmX*

In another work* Eab tSk A* injected 17-beta

•atrediol and progeatorona autoeutanaouoly to five haifara

and three caws* They divided daily doaoa into tuo and

injaoted on on interval ot 12 hsura# Trom loth to 31»t day

oS ooeaaanoeRHmt ̂  injection t^^ia animala atartod giving tnilfc

and gradually reaohad the peak 60 d«ys aftar the last injec

tion*

sod (i973b) <^:>serv«d '^onodal bsdiaaae eliciting adagsate

developmont of mmaef glands in heifers but he eapreeeed

doubts over the secretory activity in tall* Me clained tht^

melw^oetwr®! aeeteto (MOa) hod a siwiiar ettsct on both

dttvolopiwMit and seecotion ot the itamuy gland*

Piper and Milliwme (1974) repcrtad that milhing in

nonpregnanfty ncmlacteting cowe waa iniUated Pithin eight

to ton days after the last injection cnoeieting of

•oestradiol 17'<*beta plus suogeaterone at the rate o£ 0*1 m

and 0*25 rag per hg body weight respectively for seven drysi*

one anirael viUi larolM hip iiae nada tueful whicdi yieldad

15000 pound# of milH tlU the oocnpUtion of the etudy*



smith atid Sehsabadwr i974) sdniiiistwratf «ub»

otttanMosXy eMtr»dial«'l7**betft And progastACons at the rate

o£ 0*1 m «a4 0*35 Mg/kg faORiy Kvapeetiveiy* £<»r

•even days Into nlna cows and ono haiear* Dally doM waa

dividad Into two and givan at 12 hour Interval* The anl"*

mala rocalvad Injootlon Cor 7 doya* Savon out o£ tan aai-

mala atattad laetatlon £rem 11«»21 days a£tar £irat Injoetlon*

paak ylold waa attained vlthln 30-*S0 daya a£tar lactation

toaaaa* Aolml tltat reeelvad traatKMoit £rom £i£th to aevanth

day poat eatrua reapondad hatter*

fltndiaa on milk produetioo and raproduotive perfonnme

the oowa hooicaally Indtioad to lactatioo ware uadartaMm

toy Collier Sk ili* (1073a#b> » Tfaoy took 11 oaoa and S hai-

fera and adtalniaterad 0e8traiol«>17«hata with progaatarotto

for aoven daya followed by dexaniethasone on daya Id and aK)«

Among the anlmala# only two failed to lactate* The pmalk

milk yield waa not r^hed until an average of d«a weka

following ooBfoMwaiAent of milking*

xa ano«»ar wosk# ol^^ht dairy oowa (one

dey and aavan imoduolng milk) ware Injaotad with a wlidMro

of iMrageatarona at o*13S mg/kg body weight and oeatradlol*

17<«heta et 0*09 mg/kB body wel^^ dlaaolvliHi to ahaoluto
I

othoaol* Aa a aoeondacy treatment* daxanothaaane or their

eembtoatian followad the primary treatmaat with no altpilfto

oant effOet to leotatton* sequential Ohaogea in milk



cMavoaition imm s«port«d to too ifniieatlvo of m&mmxf oXand

gpgrooalon folioiiod toy ioetogonosio* only 0«007H d£ Injootod

ototroilloX^X? bota woo soo(»vOrekl and honoe infosonoo voa

€aam that nllto oo« a oiim ajwiomfy pathway for that

liowwua CwoIIott m 197$)«

Kcb (1976) indhmd lactatJ^ in 9 eoifo and

S hftlfara with 0*09 m oaatiradiol*!? beta and 0«ias mg pso^

oootarona per kg body woight twice doily for 7 dayo* and

toiood« urine and milk maaipJiAa worn studiod ity radiolnniuao*

aaaay for homdoaa* Total free eatrogan in milk doeroaoad

oignifieantly by a fsaaciawni of 10 diqra after the laet injeo-

tion* Milk and jplaama pacogeaterone never ewaeedod conoen*

tration than voiat waa reported for untreated ecwa during

pcegnaney* Milk eetrocien waa aimllar after the aeooad day

of lactation# Milk yield reaehad 9*9 kg/day from 9 to 19

d^e after firet injecttion*

The invoatiaation of Chakriyarat §Sk. A* Ci970) oon-

eavned with ragarda to the pt^reiolegieal and hmonal re»»

{xmae in induoad lactation in bovino helped in the e>^poai«»

tioA of uaeful information* They ueed oestradiolwlT beta

(0.1 mg/kg bcTly weight) and progaeterone (0*29 lag/tog bady

woight) daily by aubcMtaaeoiia route for 7 days* Bananotheaene

was inieoted (0*039 mg/kg body weight) on days 19 to »)•

HUking initiated on the aiat day* ill the animoXa ehcwad



pco^strats «etivltcy witMn diorft first

Btsroid ̂ jaoUon. ACtsr 16-S> doyst thsM soaviUss

reappeared agaift in nany o£ thara* Seven induced coeo ave

raged 7J?i of their previous yield of natnral lactations#

Concentration of prolactin inoroassd in the eoek felleeiog

steroid injeotions <8th to ISth day)* There was a hi^ier

Gcmcentration of prolaetia in the crows producing more then

five kg/day hut this was seen in other cows also ̂ wing the

third woex»

fitlleerson (1S7S) also reported his work on srtiSicial

induction of loetaUon. «s took four groups of normal

boifera* and estrogen coBtfdhod with progesterone was injec

ted* Additional treatment with gluoocHmrticold was given to

groii^ two to four* Milk yield vae found similar in all tho

four groups and it waa of that in control haifera

auring normal lactation* The coloatral type aecretioo

gredually changed to normal mUk after two weeks of oimng
m group two to four sad after two to four weeks in group

one*

Sn enother saqperimeRt c»anducted ty vdNmees ̂

(IfTS)* eetrsdlol hensoate wss injected to a group of six
beifere and aix eowe* To anothor sot of animals consisting

of si* l»i*a^^ and aix cows* both oestradtol bsnsoafeo and
p^ogsstsms were injected. The firet geouv ooraaoneed

milking ^ khe othMT gcwap on the aoth day*
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Xn anotlMr inv«8tlgotido« alx !wl£«rtt hsvlng c^roduo-

tiw aboonaaUties (CaiXura to eencNilve to mvooroua naturaX

naftinga or brooding miraraifiod footua) wora aelootod by

9$mheL 50^ siJifl Cl»7»>. othar alx nuXXiparoos hoifara InoemaX)
woso tataBXk in anothar groop* KXX tha onlrnalo oaro indaoad

iiito Xactatioo by traatmant «lfch aatrogwi pX«a pcogaatarooa

arlathylacotato. Thoy ftHind that tha Xangth o£ tha traat-

fomtt parlod had no aCiaet on ntXk yiaid* Tha aaeretloa Sa

tba IndiMOd Xae«iatioa had tha appaaranoa of ooXostarum for

firat aix to aavan daya* Xt rosanailod nocraaX nlXk in both

appaaranoa and ooc(t>oaition axoapt for a hicdi fat eontanti

in tha normaX Hiduoad hoifora it waa 59( and in tha haifara

nith roprodttoUva abnormaUtias with 5,6« againat 4.1% in
iwifere Xactating aftar oaXving,

rtm ropwtt of AXlfiMotia at aX« (1980) indieatad tha

pasaltolXity few? ina*»tlon of Xaetation in owaa ly ̂  iojao^
oonaietlno of fS laa oaatradioX-17 toota and 70 og pro-

g,,eeiPone &«v«n cenaacutiva daya# Othar aOdi-
traatnaota glvan wara daxwwothaoooa# pradoiaoXono and

pjjpataoXandln Tg aXEfw i» dif forant groupa# wUklng aaa
iniUatad oo tha Xdth day# Thox» «wi eoloatraX aacrotioo
fMT too daya after which it reaactoXad norraaX niXk# Tha

ft»rthar ohoarvad graator Xaotoganio raapooaa and

yioXd of »lik ky injactlno oorticoldw ia thair Indaatloo



«ehBna« with mtvao«n and pvogMtvraMi hut inaulia mtA pxo*

•taolaaftln dlnlnithiMS thwir reiq^onaes*

ChaStftvaiety ̂  jbL* C1981) toole S wm and 10 htiMa

with oatabUshad hlatoaty of liifartility* Tha animla tveva

tvottted with •atrtdioX-l? bata and peogttatMtotm at tha rato

of 0*1 10^ and 0*33 mo par 3«g toady «ai«^ roQpootlvatly dally

toy autooutat>aoua rauta £er 7 daya* Piwa heilara and thraa

oawa out o£ tha IS anlnala initiatad lactation* only twa

halters ra<iuirad additional traidsaant with intraRuaoular

Ihjaotlon oC itomwidthaa^ an day ld» 19 and 20 ofi treat-

mant and raapooted ««all*

Udetui:a and snirtooy (1902) reported on a pcollnlaary

atudy on Indoction o£ lactation In the ocoaatorcd cow* iRwy

toah ana ll«year old sterile oroaetovad oow and oaotrogealo

homana was oisen intnanascttlarly at tha rata o£ lo mg avary

alternate day for IS days* i^a waa aeooR^anlod toy appll-

oatlQQ of 2^ atUboestrol olntoMnt and udder maaaage twiee

dally* yive nore Inieetiona wm given after e of one

weeh* Klthln a weak of Initiation of tceata«at» udder

MilarganMt and onaet of lactation observed* Hlik

yield wee 6 litrea^day toy oenpletion ̂  IS injeotione and

totm to 8*8 litreaAfaqr after tha end o£ tha oourae ̂  eeeond

inleetioR* ht 8 manths# the yield wee a*S to 3 Utm/day*

at eitfee week# tftanlcal anelyela e£ odlk reveeled necnal



ri

for ooartltiMmto ONOopt for highor f«t por mot

at initial ataga*

Ttia yiold and oen^oaitioii of laetoal aacsratioo of

haifora during horoawal inAiotisn of laetatieo liaa atudiod

Iqr 3Harda S&AdL* <198S)« Ttiay admliiiatorod 36 mg of eotrfr-

dlot dipcojslcoato plua 100 ng pcogaaterona daily for sovon

daoro* Milklfig started on the ISth day after the first

iiiJ«otion« Thato waa no aignlfleant dlCferoooe In milk

oonpoaltlon betwoon Induced and non^lndueod sacrotiona*

Becohtold <1089} atudlod on tlie utility of

Induoing lactation in dry cova with nunxolfied foetus* after

ahortion* the cows were induood to Xactate* The outhora

injootod oeatradiol hanaoato (o*OS ng/kg iaody waigt^) and

progaatoreM <0*125 mg/kg body woight) tvieo daily for a

weak* This waa followed by two injoctiona of 100 l.u*

cartiootropin on tha l^h and aoth d^ of troatraont* MUk^

ing ootnnenoed on the 21at deor of tceatonnt* S>aily yield in

18 out of tha 20 ooim was 10*24 kg within 2 nontha* There

waa no inf l^sMtoa of herBMnelly induoed abortion m milk

yiald*

^larma end Rao <1884) treated eterUo cattle with

deaaraethaeona for throa days and eatrogen plua pcogpeatarcma

for eawan daya* Odder was naeeegad tadoe daily* mm the

20th day of estrogen plus progestarona tre«aiDant» ahlorogpro*

rw«*«* hydcoehlarida waa inieeted for a period of thraa digra*



Aftttr this* ffillklno w«s eamwwrwd# rtm miUwtrs iMod th«t

th« mlik WB0 fit Cor hunan eocumnptlon «£«ior 3«5 dsyo of

mtUiino* mis feoi^naquo of ortlCioioX iadoctien o£ laota»

tioo WM Cound ouisaosoCia ia 70«60K oeiifs*

aarry (1061) otatod that In tho cow, eolaatran con«

taiaad about globulla plus albucaint but globulin eanta

denm to about 0«2« and albumin to 0,4% on an avoraga in

normal mlUu

Carroll il96X) obearvod tiiat in drying o££ aooratloo*

maatitis ooorotion and ooloatrol «hay« the roiativo con*

oontrationa o£ individual protoine ware altailar* stit# tsvoro

waa a rise in all oexiatltuenta %ib»n milX produotlcn dropped.

Acscording to th® fspoxt o£ Dellamoniea (1903)

diatriliutlona o£ noiv*oas«itt nitrogen in mllka uoro 119*1S»

il4*d» i03*t6 and 107«47 m^too g milk during auanor. fall*

vjUktor and t^pving roopootivoly.

t^oarr and tdn (1970) in an invostigatioo on aXoohol pro-

oiskitatod whty {irotein oonoontrato oboorvad that b»ta«»

laotoglti^lin# alpba-laotalbumtn and iitromogl^tiulin was in

tha ordar o£ daeraaaing alaotrophoxatio mobility*

Khan and sarao^at (1979) hava atuidiod the oonpnaition

e£ alik during laotatioo* tboy found Uiat during ooloatral
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nishlkava (1^76) rooordod tte distribution of

nltrogqn In tho ntXh of both human and bovino* Zn cows*

■dlk» cassln nitrogen aooounted for 78* of total nitrogen.

The ealues for whejf iirotein nitrogen and aon^protein nitso*

gen wwe 16*9* and 5.1* respectively in cows* milk oo

10-»15 days post partira. The authors have stressed on

acourate maasufemmt of truo protein cont«fit in milk and

other foods with high levels of nocwprotein nitrogen so that

tree assoaensnt ^ nutritive value could be made*

Thitaier ^ (1976) reported that milk protein oon»

tent wee a*96tl (measured at monthly intervals)» Thcqr con*

eludad that contribution of milk protein to variations in

progesterone was much hi^^r than that of milk fat content

and milk protein was the most important character in predict

ing progesterone coooentratiem in milk*

nieo eJUwtrosdioresis petteme of vdiey pretaine in

cows' milk» human milk and vitolkt humanised milk waro

enalysod teklng six eacoplee of each type by xala&hni)cava
(1977)« PQlyacrylatnido gel was used for this analysis* The

gels wore subjected to densitcmster examlnstlon* Cows* milk

conteined 0*76* whey pcoteine with 11 peaks* Two peaks corvee-

ponded to imminoQlobttiins» three to proteoee peptones* one

to serum albumin* one to alpha laotalhumln* one to an inter*

mediate fraction* two to beta lactoglobullna A sad B* ond

one to gluoopoptidsfl* Human milk had ««hsy protein content



of 0»4S% aoA there ware aoven pe«l» violble* out o£ tham

not e elngle one woe eomspondlag to bate Xoctogi^ouUn

end no intermadlato fraotlOQ* Thaxo woro only two protooee

poptono peaka* Zn the hunezUaed nlXli* on the other h«nd*

Whey protein eontent wee 0»94H with nine peeke* two 0£ the

protooeo peptone peeke oboerved in oowe* milk were ebeent*

nMMniBed aiik whieb had been baetod £or 10 mlnutee et ICKS*C

eonteinad ocOy 0«379( whey proteins with msrkad chmgea in

O-XeotooiobuUn end iaraaaoQidbtains end there was ebeenoe

of intfiaiiwdiete fraction also*

Zn the ohoervation of 3xjr>onie-rjijollac (1977) on niack

Pied eowe. the n»an value for total protein was 3*36;!^.09

ptr oeot.

the blood derived whey proteins were shown to bo

increased with ikwsreaae in potaseiUKv and lactoea eontectt in

the milk iron tha mwmry gland affected by latent oHunatia

(origcMfyan 191^)*

Sing and sing <1960} «S>oervod that whey proteins were

0«7« 0«7» 0«a and itl g per 100 nl of milk in the Janansapari*

aeatali barbari and alack sengal goats ros^ieotively* Bread

difteronoMi in respoet off total whoy protein and oolloldal

proteins wore atatlatically signlfieant* Thera was a trend

Of increasing whey protein with the advweanant of leotatlon*

Chakravarty ft (iBOi) obsarved diffarent lavela of

protein in a attsSy an the easpoaltioo of nilk in a group of



u

oroMbrad eoim* Th» anrBrag* poreantagtt vftXuM wen 13«i4 ̂

0.75, a«8S t 0*07« 3.43 X ^ ± durina lab

desr^ aerly* mid end late Xaetetlons nepeetlvely* Dutlao

the eomspoodlny periods* tha veiuoe for casein won

5*S9 ♦ 0,48, 3.0S ♦ ©•OG. 2.71 + 0.05 and 3.30 + 0.05.

Then vao aloo • eon^paretiv« study between the milks of

normal and induced lootation. The authors reported that

tha avaraga paroontaga raiuas of protein wore 3.93 x

m»A 3.76 X nartnol and induood mlXk nspoetlvoiy.

Corroaponding vaXuea for casain wen 2.99 x ̂*^>3 and

2,99 X ^ ̂  osnditiohs nspoetivaly*

ifhiio narrating the distribution of protalna in bo^riao

niik* awainoood <X9da> nantionod that caaeln contant was

30-38 g/Xltra and the wtooy protein was 3-7 g/Utre.

Zn a nport of Tanouohi ̂  f X903> it aaa statad

that alectrophontlo and imanoXogieaX propartlas of whey

protaina from two Indian buffaXo broods wore oimiXar.

MlXeri (1956) raodo a coasporativo study <» this

fraction of whey protein in the tioXatain, Ayrshin* orown

^iss, cuomsey and Janay broads. They nportad that tha

HoXatain had aignlfioantXy xaaa bata-XaotoglcAuXJUi then la

aha other four broade. Correla tion Qa«afficiaat between

hata-iaotoQiobuiin ^nd a^phe-*XactaXbwaln was found to ba

,



as

0.327* Ttw peroAiitaoa valuas £or bsta-XaotoglobuXln ̂ More

0*31« 0.31, 0«)5« 0,30 and 0.39 for tXio Ayrahlro. Brown swins,

Ottomooya nolatoln and JWrooy eown r«speotlwoi7*

AoohftffoiilMrB and onnacy (m7) laolatad lMrt;a^Aacteoglo-

l3uUn a« a diatiaot fraotlon la tha whey by adjusting pK

and cryatalllzlng later* *Wwy have suggastod sono fortn of

(joantltatlva relationship bBtuoea buta-^aetogloiMlln and

eaaaln ayntlwaia. Xt waa cnaolndad that im oonaui^itiQn ̂

fluid milk* ootf hcnoaygoua for beta^laotoglotuUn would ha

ml table for higher whey protein content*

aoeordinoi to the report of Brunner $&, A* (1760) beta**

lactogXbbuUn la oows' milk waa Q«30 g/tOO ml of milk* Xt

was 7-12ri of skim milk protein*

Beta-loetoglobuUn was r^^poctad to aodilblt C b

vcrlanto alao* Thia was la addlUon to k and B variants

reported earlier* xt was meerved hf »ake and Baldwin (1961)

aalag etar^ gel eleotrab^mreste*

Paper eleotrephwseaie was done with wMy protein of

the oowe* adlk aa well ae that of the inif falo* ««t>le8 of

milk from 13B aebu cattle of different hroede and from 15

esoseoe between Jroraey and Haryana dama wore examinod. Cow

bet»«»laotoglObuXlB B and buffalo bota^lactoalObuUn ahowad

doee atoUarity in their prepartiee indloating wmKimf.m\t

mmm oalewilar weigbte (ttwtta^iatya •



J09M (1$64) xvporM on th« IramunoaLogldel

relatiaoshlp« of bot,a*lactoolobulia with aXpha-XaotaXbumln

in voriouo apociea* Thoy obaocvod that antioerum to cow

boto^loctogXobuXin had raaetod moco strongly with ahoop and

goat hota^lactoglobulin than cow bot»»l«etoglobulin itaalf*

Ttm coaulta indleatod that it wouid not bo poaoiblo to uso

tho ontloomm to ccnr bota-loetoalobulin or alph»>laataltumln

to diotlnguish botwoon thooo milSis and odultoration of caisol*

hocoo# pig or oomt othor apoelaa mlllt with that of goat*

fauffoloc obo^ or cow could bo roadily dotootod*

Dollooonioa sSk Sk* rooordod boto-laotooldfauUn

in tonao of mg nitrogeiV^iOO ml tnllle. mdr oboorvotiono

rovoolod higboot conoontratiofi of thio coniponont (39.91 tog/

100 tal) during winter* Tho values woro 30*49* %*90 and

33*04 tag/100 ml in mvamor* fall and sjirlng rospoctlvoly*

Studios relating to tho postpartum Changos in milk

protein frootions by s>orter and Conrad (1967> rovealod that

in ton days a fairly stablo rolatlonahlp hod ootablishod

betwoon rolativo eonoentration of tha four ptotoin frao*

tions of milk oarwn with boto»lactogiohulin bting tha majow

rity* This fraction waa rooordod to be the hlghoot (2?l) on

tho first day of ealving whilo on tho Slot day aowt# the

mam oottM down at 0*33^ Tbs docvoaso in graomo paroant

of bot»»l«Grtoglobali» in 60 hooro was spprmdiiBatoly fivo««

fold*



at

^uraollnQ and Oorrita (1969) studied tho polynerphlaa

of aov'fl whajf* Tho bota-loctouXobuiin wao found vith two

Torionta A and B« They wore fast moving with greater eXoetcoi*

pixtrotic oKdaiiity* The sow poiymorphio protein(A» B and AS)

migrated faator than eow^a beto»Iactog}.«3uli|| ittMm oubjootod

to oiootco^^horeoia under aimilar condition in the sane gel.

Marr and Lin (1970) demonatrated the propwrtiaa or m

alec^X«>praeipltatod tfhoy protein conoentrate* Thoy havo

aXoo displayed tho oXaotrophorctie pattern of hota^laoto*

gX<MKiXin bciing fraotionatod farther into tMO» bota»Xaotojlo«

liuXin A and B«

Sing and Oanguii (IStma) reportod thair findinga on

cftiongsa in whey pocotein fraetiona $si maatitia# mil3t* eoXo«

otsm and dcyJUsg off socretiOQa in TharpaDcar oowa» There

was significant Xower proportion of )y:ito-Xactoglot»Xin in

all tha ahnocmal milfc aamplea ooo^red with that in normal

enos*

The Intfoatigation of Gorohulia and Tarrell (1979)

rovoalod that hQta«laetoglObiilin nitrogon in vhey was ao«St

33«d« 2d*9» aa«o* a4«4 and 19*9^ in the Holotoin# deraey«

ouamaey» Ayrahiro. arown awias end shorthorn hrooda« ras«

poctivoly* Zn torna of protein percentage* the oorjE^apond*

lag valttos oero given ast 0«194 x 0«091* o«2ai 0*074* 0*232

X 0*047* 0*142 t 0*0S1« 0«22a Z ̂*042 and 0.74d X 0*024 rooi*

peotively*



as

Za « qu«ntitativ» oatlmatloo by jtaunoohOE.iiofti iMtbod.

itodat« And JoiHtm (1976) ttm betA-XttatoulobiUin

nitxogaa eanoantffAtlon in banfliw aiillu Thn mean veZnas

voeis 333 X 292»6 * 16*? mg/lOO ml at 6 and 13 days

podt-partw^ ra^>aetlv«ly«

Zn another lnvedtlaation» Xokbert^^on^von (1977) i&euad

that bat»*laot09lofauXln liaa hlginor in the aaid i^bsy than in

the awaat «hey» The csonclu^ion was that it was pooaihio to

atoro Khay at low tooperaturo for up to S days without any

^Tpa of daaaturation.

Slfaoam and Mhaalook (1977) rapcNrtsd that danaturation

of b«tai*Xaotoglotiulin in idioy ̂ aa mueh greater than in milk*

At a tomparatora taaro than 74®c thora was a oroatar doyroa

of danaturation of bato-lfietogXobulln in hoatad tnllk than

in haatod whey*

Tha intaraatitm foatura in reapeot o£ bota^laotoglolMlin

was that ahila in oowa* milk ahoy proteins it piayod s domi*

nant vala* in human milk idiey pratoin* it was r^ortod to hs

sboant* of lato» the rsport of U.b£?ratari (1979)

homrvor* iduMsd timt hots-lactoalobulin occur rod in minor

(liMtity in human milk*

A dacraase of bata^lactoglohulin in quantity vao

Okswrvsd lay Xshikawa (1903) in a study eonduetsd

nuring o psfiod of «ti3»lintsBl mastitis*



Weiss gjt (1982) dstwctttd mm "x" variant eleetre*

ptioratically in th« milX of two noenaa^rerdoniela iSMU^

daughtar of oim tult^ tbm variant oocurrad botwoon bata-

laotogiobuUn A and b« it war oataiaishod by «nino aeid
onalTsia that tho new variant «aa not boto^iaetoglcAnUn C.

HBTObraoua (im)«av« tho vaino for bata^iaotogMMlin

aa 3*0 iBQ/kal of oowa* milk»

Wio abovo vaXua*faiis within the raiii:jO fcy

!3waia(^od (1982). AooortSng to tha atitbor* it «aa 8i»4 ̂ uitro

<d! bovim mlDu
• '

On tho third day of oaivlng, biBto-iactosXobuito waa

roportad to attain normal lovai (sing imzu in tho

buffalo mil3c» on tho oontrary» it waa SS* of the total wh^

protoin*

by ieooioctric {nrooipitati^ of oaaoin# vhoy was
obtaiaad from 30 individual and eompeaita alitm mlDc

of buffAloaa and Frloslan oowo during tho <ith» sth and oth cmwitha

of laetaUon* tho whoy protoina )«mpo aoimrated by papor

«lootro|dioroais «t 0«O* fOur diotinot bands woro id«nti»

iloda and bsta^laotoglobuUit wao S7»a end 33«3» of total

idioy pootoin from individual oowa and buffalooa roapootivoly

(AbdUl-lChior 1903).

ttlio ia Xoowi to pia/ m important rolo aa a odbunit of



tim mmgam laotoa* «ynt3iotaMi oaippJLe»» the other eutomiit A

being geieotosyj. treasflorefie*

Rlectrophojratlo etody e£ siatter end win^Oe <MSa)

in aklm miih reveaxedt that the n^klU^iee o£ the protein

in uairaotionoted «Mm raiiJc were ai^;>&rontX7 lower than the

nMiiUtlea o£ the oorreaponding iaoiated proteioat thia

wan true £ar iaetaXbuean aiao. Beat eXeetrophckretic reeo*

iutien wee ohaervad at pf! e*6«

i^oUeri s!k Mk* U9M> investigated the protein oonoti*

tuenta of mUH end apaeiCie proteins preaent la the eerum
•

proteine ieolated itom varieue breeda* The authors £ound

that aXphalaetaltximiii ttmsndom were ai^t, ai»3, 33*3

and 23«2?6 of aerum protein for the Ayrshire* Brown swiM*

duemeey* Holstein and Jersey cows respoctlvoiy. in the

skin Rdih of these breeds mentioned* the average amoimta

of alphft->Xaetalbaiain wm ©•it, o*u* 0*11* O.IS and oas g/

100 mi aa agalnat total aerum proteins in respeotivo iwooda

being o*3i* 0*53* o«so* 0*se and 0«ee g/XOO ml skim milk*

1?he elph»«lectalh>r9in* though not statiatioally aignifiqant*

had a higher average oontent at in the ostae with iimtuna

gleaKtUna* Hitiiia the bread* the euthera observed* the

oorrelation eoeffieient alpha*«l«etalbumin and beta*

iaotoglotuUn was found to be 0*043* and between alpha*

ieotallwnda and aeanira altmin 0*310*



:• iPi

TIm r«port of aiundnoffgi and Tanbs (19S8) draw inoeh

attention oinoe they oouXd ohow f6r the firet tieie the polyt*

norphiee of eiphe»ieetelbi«aifu They dhowed two verieate of

eJLphe»laotelbuciltt An the 2ehu oettie»

There ere aieo reporta on eeeeooaX varietioDe of

different whey protein fracstions (Ghosh and AnantaHrieSnaa*

1969) • AlbuRiin wee reported to he 0«23^ in the montha of

ApriW!ay and 0.90% in Septociber which were the lowest and

highest average vaieae reepeetiveiy in eoara* saiDc* The eene

oonpocMnt was fOMnd lowast (0*28«> during April and highest

(OftltX) during deptenber in the huffalo milli* There wee a

tendency in general* to lower the values in dry and hot

fnothe from Pebniory to June* Again* in Anguat to Movenher*

it attained a higher value* ae tm autima obsexvei* Sea*

eonal effect on alburain only in eow9* mllH wee found to he

highly significant* This vu not observed in huffoio milH*

zn another investigatioo on the inherited alphe-

lactaltMaln polyiaorssiism in ttse Indian cattle and that

in the huffalo by ohattarfiacya a|^* (196S)« it waa found

to have olooa similarity in their properties in the aane

meaner as in case of cow bota^laotoylobuiin and the single

buffalo heto»iaotogl^lin* 'Stm alpha-laotaUwain A migrated

cj^iirosimately the same distance as buffalo alsf)a»laetalbimiin

did* That there was a ccnlalnation of alphe^loetalbumin A end

heto^laetoglohuliii a in eebu milt was r«nM«led in the etvM^*
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annoaiUR «iapha%«« AftM ClXtarlng oC£» «}mi

laoXtmA ercta ttw eiltr«tA* EstlmaUjig ai aftmplttSy tim

Authors havo eoocXudsd that albumin ̂  9l<MbuIlii altcogan

tOQSther had 13*4K of total nltrogna in mixiu Out of that*

aXhumiw nitrogen was e%*

Thompson (W^) liao mads a detailed review on the

P**^**®typlng of mlllc pcotslns* hb has aunvaarlaed a variety

of methods for phonotyplng whsy proteins* Hi observed that

polyacrylwmide gel eleotreqphorosls would be far superior to

paper eloctrophoiroals* Alphe^lactalburaln was stated to

have two various* k and s of whloh A ooeurrad only In

fiat eattle, OcKsurrenee of B variant was found m

the nllk of ̂  tauruf>

Xn a brief interpretive review on the prolaetitt*

golgl apparatus «nd milk secretion* Keenan <197q>

have elaborated that prolactln played the role to Incroase

synthesis of both A and B proteins of lactose oynthetaoe

In organ eulture of msuse mamRtary glands pretrsated with

InouUn jwd hydrooartlsone*

sing and oaneuli ClBTSb) In a report esq^reosed that

alpho-lactaibumln In TharperKar oows had significantly

lower prcqportlon In tlie tnliH sonnies during the stege of

colostrum* drying off wA mastitis*

OusntltatlvQ estimations of major whay protein



fraeUxm Ooam by Hodftt* and Johte <197ft) using ioDamo*

ohonilosl. asthadU At 5 and 13 di^ postpartun^ (asm eon-

eentrations o£ slpha«laetalbucain In bovlns mlllc vars

131*6 ♦ 121*3 ̂  2*7 ng/100 ml roapoatlvely*

AXburaln and globulin valuss togstl^ was 0*64 ̂  0*04 par

cent in Black Pisd cows in on invsotigation on wt>ey proteins

and thsir distribution in ralatlon to total milk protoin by

sumoioaijoliao (1977),

By th» uss o£ polyoaeylaaido gol •lootxephorsais*

Hillior ̂  < 1979> moosurod rosiduol aotivs whsy protoins

romoioing after host treatntont of sicim milk and ohaose id)ey«

Vhe donaturation of alpba^laotalbmaiti appeared to be first

order fo3L3LOMed by bete»laetogiiMEiiulio A and B*

zo tbe oaee of tuffale milk* it was obootved that

alpha-laotaXbumin got etoblUaed on 6th or 7th day follow^

ing parturition* 7hie prooesa of atabilieatioa vae rapid

then in cuse of betoolootoglobulin* Changes in ali;fia<»laet«*

Iburain oc«;;»onsnt of buffalo milk at different periods of

post calving were also studied* Them were 2*38 ̂  O^Sl*

26*80 ♦ 1*14 and 30*49 4 1*5674 of total whey pre»tein on the

let* Sth and 10th day respeetlvely (sing 1883}«

Mpho^laotalbumin was found to be docrossed by the

effect of etd»cilnioal mastitis in a study oondueted by

Xshlkmra ̂  aL* (1982)* Conversely* enhanced alph**lsetalbumin



production and aimaitoneous radoctloQ on the total whey

Protein was oboerved as smetltis sooro decroaaed*

Cows* mllX was reported to contain 0#9 mg o£ Idiie

paeotain per nl (iiarahraaua» 1903) •

awaJjsgood (l!l^2} stated that this oonponcmt was

X-*1*S g/lXttm o£ bovine milk.

ifhtio YmdertaXlng a <iualitative and quantitative study

on the iihey pcoteiAB* Abe»u«T<hier (1903) identified four

dlstinet bends in paper eleetrophoacesis* Tha alph^laetsl-

txniin was 34*1 and 33*0^ o£ total whey i^eotein in cone* milH

sad buffalo mllH respectively*

Another report stated that el|>ho»iactalbuein was found

to bo most hoat-roslfltant whey protein (dewit and RiscenheeX*

i984)« The authors also deseribed it as most IctKnrtant

protein in the whey*

Bovine teninoglobutirui ere of trooandeus inpertanee

from the intmmological point of view because# the calf

goto tho paaoive Ironunity from the dam through the colostruro*

nowland (1933) undertooH an iiwestigatiofi on the pro»

oipitatloR of proteina in mills* Ha observed the foUcming

levols of globulin at different values of pH«
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• nelpcooal Mlatlwktfiip btmmw ftibumla Mkl

with « teofleney to malwtoln m ooostant mm of tho tifO«

According to th» ropott of oaXXomonlm (190S).

OlGfiolln nltrogona voro 10.37, 7.09# 2,90 md 7.S4 moAOO g
altk In sunnwr, foil, wlntor and apring*

Portor and Conrad (1967} raportodl that thara was a

twanty fiaXd doeUna of InraunojXobuUn within 60 hourv poa^

partORi. Tha outhora oboarvod that on tho flzat day off poat*

ponajra, tha imnunorjlobuiln was 3.S6?« and a.06?4 off mlXh

aorum In two dlffferant aan^kUngo. on tho sooood day tha

levol eama down to O.saH and on tha day. thla

waa again raducad to 0.16 and 0.14t$ and on tha Sth day It
mm 0,00^ In a single aampUng. For the study on thoao
ehainsoa in milX aarivn protaln, polyaoryiamida«*gal also

•laotropboraaia vaa oarriad out* Tha investi^tian waa«

houaver, oooffinod to a period of 21 days poat-partum.

A dotaiiod roviaw on bovine incunogX^tln was given

hy Mitlar (1969)* I^G aa ptinoipaX inrunoglobuXin vaa

found to have the highoat ooneantration in bovine aomt.

XgM, ttm- other inaunogiobiain waa found to tie asaociatod

*ith parasitio infestation of Anaplaana* primary

^^*"96000, oompKrwrnt fixation and aa agglutinating antibo(|y

^ sarun, tha XgO innunogKnsullna ware divided into two

**»ite, and Zocij* tho formir aubunit was aaiactivaly
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atraam to Xactool fluid ralglifc ba oparativa In tha ooiaaeta-

tinQ oland Itaaif.

Hblla undestaHIng a atudy on blood plaana pmtAitt in

tha mlXH of oawa oith nia«titla» 90 aaa«>la« aoio aobjotttod

to atarch gal oXootrophorooia* conpaflaon waa inada «ith

anotiior 100 oan^ldo nocmaX oawa* rtm sutiMon ooiiXd,

howavor» damonatrata inoreaoa in "aonw globulin" in tha

aantftlea fran maatltia mtXk (oarea $1^ 1974}*

sanft Q2k < 1974) atudiod on tha variation of iaaauio*

oXobuXin dturing Xact^on in «3 aXoek Piad oooa* Hl^^aat

ooooentratiwi of I9C' tllO tag/hX mlxh aha?) waa fauad In

oaXoatrum partleuX«rlar tba first odxiclng on«« temm Xavax

a«l ahar) aaa by aba^ tha lotb daar af Xaetatlcsn#

ibara ua« a XlttXa XnerofkM towards and of Xaotation*

Again# tho oonoantratlosi inoroaood with tha ago of tha cowo*

Xt was ratported that rapid daeraaao in aoCEnel IsKuno*

gXobuXitt XovoXo within tha fir^fit two daya nftor parturitioa

paraXXalad tha tronaition from ooXoatrun «K»XXoat«d houm

parturition to stcannaX f^iXH# only « aiaaXX doeXiiMi in lofflmin*

globulin XevoX wea usually immd to oontinoa aftor ana waoSc

following parturition# maonltudo snd characters of the

deolina varied with tha apeoiea# in cows# th» total isnuia>»

Qiobolin lavol won found to drop groi^^Ar than fwrtyfold over

tho first 3»9 wMlca* in cattXo coBtrriaod 00« of total



ZgO but often mcMn th«n ctf the ooloetral XqO

1974)«

Sing and OangoU (197Sa) have Invastlgatnd Whay psoteola

eraetloQS and reiativa propomon of dlfforant oos^ponaiita

in it* Iniauno globulin was found to bo 15*32 ± 1*99» 44*34 +

4*84 ond 04*U ± 3*42 pot cent of total Vhoy protoin in tho

ttWt stfqplea doKtog ntnnnal* clinical nastltia and ooloetrum

peeiod vcapootlvol^r* tMvtt valuos weo tiig)»r tban in noiv

mal caeca*

Conatdcring tho ptcdkxoinanoc of in tbo t^iilH of

all bcooda during laudation* Ohatia and Cwsguli (1977) toeaflt

up tne lioric to investigate elaborately* authoro once

again oonf irraed tbe existing evidence that boDc of XgO^ cm

selectively transported €tm oemta to lacteal accretion in

tbo maianaey gland* Tboy noted that IgG^ In blood vas in

higher concentration twt it woa not j^^daaiinant in nlDt in

ccenpariacn to XgOj* m the other band* I0C»5 tied bean «

in quantity with 0*03 0*04 mg/nl in lallH and

and IgCji together vote in audh higher oon^antrati^ft* They

fuPthef noted that tlvtire vac no significant difference

those iivminoglobuiina bstvcen diff»r«mt brae^ either sure

cr cffosidired* In the repott* Zgo^ was deeexibad as m prodo*
lainant iorminoglobuXln in coloatruni of both sebu and croae*

iQfed oowa oonslating of Brtem awiaa n sahiwal* xt ootprleed

of wore than im of ooloetrol igo* x^^^ that represented



•KptfOBdmately 1/lOtn iMw XovoX oC XgO^ on tho £ir«t day im

foQCkd ̂ toeroaaing in » reapdd mamiar as it was found in tha

adJJc a«npios of 7th and 8«h day poat-partusMi XgK also

foUowod tha sioiilar pattanci* ihis invoetigation also

ranroaied the seXsctivity of meiamery gXand to tratispoft

XgCj from serum to ooXostninu Tha authors oonoXudod that

thsve was a prasonoo of serum deriwod XgOj^ in SSX&^bUt«

There was a pcoorossi-vo deoroase in the protein*

espoeiaXXy inmuiogXobaJLla* in a study so the ohanges in

the oompositioci of XsotoaL sosretion from tst to 5th dsy

jpottt^ptaxvm roixking in d XtaXien fxiesian ocera (Cauvin s^*$

1903) •

zn the buffalo milH* IraauoDglobulln was fOMod to bs
A

83*89 ± UUm 13*69 i 1*37 and 3,01 ̂  1,36 per osot «e whoy

protein oo the let, 5th and 10th day rospsotiyaay <sing

C-OWi* .

zn^mllk, the valuos for different oocatiimsmtM of iiammo-*
gtobtilin have been givmi by i^as^raeue (1903}, Xgt, ZgO

rnnA XgK were noted as 0*03, 0*6 and 0,03 ao/hi rsspeoUvely,

Aooording to owalsoood <1983) , inmineolQiMiin

bovine nllh was 0*6-1 ©''llfere*

In an investigation <xi previous tidd«r disoass and

ooffipoftittton of whey pwMieins of oowe" coloetrum, selbiMs

1& 8i« (1983) obeenred oertain alteretione in tim piotwre



•f dt€CMMtt wiionettte* MuM eUnic»l mastitis* end

etceptoooocel or ate{»ti7tocnQcel indeetlone rooulted in

eigniCloant lowering in iRmnogl^Mlin eontMit along with

total protein. Bitt eeeptio inilenmetion «C q^iartera#

eeoretion dietnctoonoee and mild eUnlcel iawoHrarasnt etU

nuleted dagenoe neehanisme end eeiteed eigalgioant Intmeee

in oontente ed imunoglobuUne and total protein cKevNUrad

witUi haelthy tpMJCtmtm*

rtm mibelinlcal maetitio in mm mm tlna oauoo for

increased oonoontreticm of iwrnaneBiaawadin along with eemai

albumin in the investigation of x^teawi sik

^t^reptooooeus aureaa infaetion eeaaad a alQinifloant Inoraaae

in those two ooREioRonta*

By adoseing a of paper «leetrophGHeeaia»

Aboi^*igtUir sit idt* obsMnrved that inieiiiaQleletUn ee*

13.$ and t7*T/4 of total etisr pc&tMm from oeee* and baffem
*

tailK re«®»eotlvely.

mad KiarenbaeH 11994) mm studied eertaln mmm*

oteriotiea of whey protein in the om^tent of sftreiologioal

and biodhsmioal ioportanoa* After ooaguletion of oaea|ii«

the whay ^aearved ae major nitrogin oeopwmd.

While adopting a prooedure to estlBNita proteins in miUi

or a^ other food \3^ mr oM oitiogea eetimatifln in i%« the
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x^W9om of non^protsiii aitrogan (tmt) ia to be oonatdered.

Ageia# the tiPii geta oueh attention in the diegnoaia of

diaturbod aeotetion* aeeauae* it wee found that the blood

of ocnr had the aone reaidual nltroganoua sobetance (nowiand*

1938>* The author obaervod diffocont veluea for nonpcoteln

nitrogen and total protein fay eagploying different ohntdoala

like tannie aoid» phoaphotungetie eeid, ure^I aootate and

trichloroecetie acid* The attempt wea to aeparate out the

non-pcotoln nitrogan from tha protein* After a thorough

Inveatigation# the author reeannended the uae of 12% tri«

ehloroeoetie acid at a room tenperature for oomplete preei«

pitatlon of protein* This was clainnd to be a rapid niethod

where could be aocuratoiy dotomtlned*

Nitrogen distribution in the milk of native aa well ae

exotic cattle were ©laboratoly investigated by Kothavalla

(1030«40># He found that pereentage waluee for mn were

4*62«>11«20 of total nitrogen in Hurrah buffalot 3*2* 7*1

and S*47 of total nitrogen in the Qtr« Sindhi tg>A BritiiAi

broeda respoctiveXy* Tho value in the goat milk waa

Q«S»0*6^ of total nitrogen*

range of nenv-protein nitropen given fay Harland

et al« (19ftd} waa betwaen 2M2 mg/ioo ml milk with a aaaA

v^ue of 31 mg/lOO ml* it wee 3*311 of total nitrogen in

*-



4»

II

Sf

!-■

f»oo-prot©la nitrogon haD been found to havo dlffosont

vaiuoo for dlffoxent bcoods* Xn an lovostioationt diatri^

butiooo of th« Sana oero S»7t 4*4* S«9« S«3* 9*2 and 6«0%

of total nitrogen in tha Holatoin* Joraoy® Guomaer#

Ayrahlro* Rod Toil and Brcnm awlM breodo roopootloaly

(Roinart and tissbitt* 1954) •

Ghosh and Anantsltrlshnan (1D63> found different levels

of nonwprotein nitrogen end influence of season* Ibeeods and

opeeioo on them* Thay oueorwid a looost oootlily avarago

value of aonoprotein nitrogan* B3Q»roaaad as ociaivaleat to

pcotoin# tha looast valuas were in the month of saiptaoAMr*

0«14^ the oow and 0*17!ti for the buffaloi the highest

values uero 0»2av. for the oov in iTune and o*3S?C for the

iQuffalo la the laenth of May* The eaasonal offeot m roiqpoot

of non->pfotein nitrogen wee highly aignifioont In oowe* nllH

bat It was not so in tuffelo raiiic*

Zn suevner* faH* ^tor and spring* non^'^protoin nitrogKi

%me found to be 32#06* a9*ftl» and 24,40 ibg/100 g milk
(Dellenionica 1969},

xn another report, it was stated that an inoreaeo in

the i^Aahe of dlo«iary pi?oftoin ineeeeood the non-pcotola
nitrogen of o»m* roilH. High s«otain ration to Holetein
ooMo oaa the roaeon for iacreaaod concentration of serua
OMb-pVOtotn ttltrogwi, level in sonm in cows vore
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cootfidenid to bo ̂ hio to oither inadoquato psotoin in tbo

ration or laotationoX drain (Monon 1M9)»

Khon and fiaraoMat (1973) notod that tharo ooa a

Aaeroaoo In iioar»protoln nltrogoo eontont of buffalo mtlk

mm tha laotatloR advaneod boyond 97th day of laotatloo.

Thla taodaaoy waa not mtoamanmA la tho oouroo of advamslng

laetatlott In oo«m» Tho authoro tmik oir eowo and Nurrah

boffalooo for thlo atudy*

Contonta of urea and noiv«pretaln nltrooon In oowa*

inilb havo bom rooordod by Marlanl (mt). Too aoopXoo of

hoed mtlH from oaeh of 49 farmo mro onalyaod and ovorago

valuoo for tsroa nltrogan and nonwprotoln nltrooon

(in no/lOO ml) ooxo faond to hot for 19 Prloslan horda,

19«2 and 39*9 for 10 Italian Qrown# 17*9 and 31.5 for 10

ftogolo* 13*9 and a9«5 and for 10 Modcma* 19«7 and a9«9 coa«

poetiveXy* Another cMoblo foaturo In tho atudy «oa that

hordo fed olth luoomo hod « tondmey for hlohor urea and

aoQ»protolfi nltrogon.

fjjrptooiio^peptono

norland (1930) ovolvod an Improved proooduro end aepo***

rated out protooao peptono alono with noiHprotoln nltzogon.

Tboro wao {tfrotooso-poptooo isi the noowoaooln nitrogen

froetlem* Barilor* tho oolublo proton other than globuUn

wee inwiof 'lefed uotMlly to oonalat entirely of albumin. The

w*j ' - ' I
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author deteratoed aXbunin pXus protoosa-poptono ao tha

di£C«r«(M toatwaon tha oolslbla protoin and tha olobuUn*

Than tha oapaffstion of alhuwin tsoa protaoaa paptona was

poaflibla by praoipitatlng tha tffua albumin and tha globulin

aa aoll» In tha caaain^frae fiitrata« pH vaa adjuated to

4*73 and danaturation and ooagulatl^ aoocnqplitniod by

hotxing* Tha athar mattoad waa by boating tha ndlfc at

for iO»ao miflMtoo and ooprao^tating in the denattuead focm

along with oaaoin at pil 4.7 thoroby laoving tha picDtooaa

poptona in aolution* From this solution* protaooo-peptono

could be paraeipitatad Istar by adding trlohloroacatlc acid

to giva final oeanoantration of $9^

AoQoading to Dallananioa sk dJb* (194SU protaoaa-p^

tana nitcogan diatribotiona van diffamnt in diffmmtt

aeaaons* Xn suraner* fall* vintar and oprii^ii tha valuoa

vera I5«6l# 14«03» ia«£>5 and ll«04 mg/lOO g milk roepootivoly*

Pooti^partum changaa in protaoso-peptooa was invaatl-

gatad by Jo^ ̂  (1970) using turtsidaniatric mathod#

flialio aoid astination# aaphadaac gel fUtratioii and ataPdi

gal alootmphoaaaia# Tha ooloatcma and milk aamplaa was*

taken from tba breeds like Thai^parkar* Aad siadhi» ccoaabcad

eowa and tha Hurrah tMffalo* xn raib?**t of protaoaa^paptona

lawal* thas* was a aignifleant diffiw^ioa teatwaan eoloatrum

and milk as w«lX aa thair el»etc*phaeatie pattm* Thara



was an inOtoatloa ofi a gradual changa a£ protaoso^peptona

XavaL with the progroas o£ lactation and ataroh gal olectro-

pheraeia was uaafol to dataet this. Vlnally* the authoira

eonoludad that appaoranoa o£ protaoaa^peptona Crom blood

was ffloat ptfobobla in the case of aolostrtim* aut in tho

oaaa of tailk it was likely to origlnato from naiamary fuact*

Oaaguli <197i) ropoartod that ooncantratlon of protoooo-

paptooo voriod botwaon apaeiea* Cows* mllH ahowod higher

waloaa (230 oq/IOO ib1)» buffalo ndlk eama naxt (172 m/tOO na)

and goat rallk laaat (50 mc^OO ml)* coloatrum aangilaa hod

a graater eonoantration liaino 300 mo/tOO itl for cow and

230 ma/lQO (Ql for buffalo* Quriog first thtoa laonths o£

lactation* there was a daeraaaa in j^K>taoea«'paptona foUowad

by little elevation during 4th Ewmth till ?th mosith* Qurlng

8th and 3th Kwnth of lactation* protecwe«»p4^?toite ehowad a

ehavp inoceaea followed by a sharp dr^ corre^xanding to the

eoaet of dry period* Bstsemo faimatea deeraasad its oon**

oantration both in cow and buffalo milk* tn the buffalo*

It was found maxinum (220 rae/lOO ml) during the

MKAth of leotation period* nlf^rent tims of milking in a

day also ohowed different values*

Aifig and oanguU {1979b) obssrved th^ ratio of

pcoieoae to peptone daoroasod with mastitie while it increased
in qeaao of colostroe and drying off secretions* thsy

•/A '*

kK-
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eoQdaeted thl» •xpwpinont m M Tharperiiar eoww by paptr

eleeteopboreels and gal filtratioei*

In boviaa ollk* nwmaUy* proteews laaptawa ooobant

hft» faaan found to bo 0«0"I*8 o/Xltra «o par roport of

awoiooood (X982)«

Zn onothor roport by doiUt and ̂ arenbook (1904) • tbo

protoooo poptono hao boon dooeribod oo a polyx*ptlde coming

from dogrodtion product of eaooln* ono frooitieii of protoooo

poptono« PP«3 hato boon iaecitifiod oo ono of tho eonpononto

of milic fat gXoboXo tnenjbraao* Tbo author hao eltod tho

nanaa of four dlfforaot oontpeanonta «• ppOf# :*PSa» pps and pp3*

Quantlt«tlvaiy» thay found that preteoea-paptone eontont «aa

0«a «/litra of miUu

.'w

oarreil (1961) Inducod Eiwatitla In eoaai and hr appli*

oatlon of ioooonethaagO oolbOoaav ha ofaaarvod a nacbad xdao

in tbla ooB^ponont of ohoy at S hour« Jtnotliar obaorvatlon

mada fnxa thia oat^rlnont w«o that thara oaa a aalaotiva

coaorptioa of tha aarurtt albucnln lailh prodootion dro^jpad*

On an abaoluto baato* tho comExmant waa found to ba o«34k

in oQua* mll)u

xn an aeryiawtda gal oloetrophoroaio of mllb whay*

Ho&aobourla (19«e) miaarvod that bovtoa aarum albumin frao«

tion waa neat to alpho-lactaliwraln* ttm author notod t^t

u .
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nx^Uty of botA-XaotoQlobulln was hlgbeat. th» mncb wao

elph»-lactalbumln and then bovine aerum oXSMmin while

immmoglobullB was aeoaper to tbo origin* The eaoMi pattern

of eloctrophoretie mobiUty was also oboorvod by Morr and

Xdn (1970) while they undertook en Inveetlgatioo on prepe*

rotlon end proportlee of eloctel proelpltatod whey protein

conoentrate*

GaroQ ̂  {1974} deracsnstratod the laeureaM In the

eecvn ePyenln In 90 soflpiee of eiaatltla milk emp9X«A with

100 eanvlee of normal milk by the use of etereh gel eloetro-

phoresie technique*

Sing and conguli < 1975b) noted that bovino aerum

wee evident on p^per elootrophorogram of whay pro

tein from olinioal meatltie milk* odoetrum and drying off

eooretione* taut not fmn eutaelinioel moetitie milk»

mff«r«Kit toclini<5Stt®a like imntodifihteian# polyacryle^

eil4o goi 0lectm5^*sroal« and paper olecfcirophareele have

cooalotently a^sown the riao off bovine eerum altaanin nae-

tltie (Aliaon and John* 1079)«

pem^tage values of the eorua oltauitin in total

lOtiKf pTotelna were 1*21 x 0«£39* 5*27 ̂  C*5ft end 4*70 x
on day ooop five and ten ro^eotivoly in m investigation
j,ondurt*d by al«B U«ia>.
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HM>nMU0 (1903) has otataO that tJtm aerua albuRiln

mm 0*3 BI0 par ral o£ eoM* ntllu

AbottI*Khi«r sik. A* (1903) Montieiad tha fixaoticm of

toovliio mae\m tlbunin in an lavoatiootloe on ahap tor papor

nlaetrophocoola* Thoy Qaeortoinad it to oontributa 5*2

and tm2% to total whay protetna of coaa* milk and hu££aXo

i&ilk ffoapoetivoly*

Acooffding to tha iroport of doait and Klambaok (1934)

toovina aafum albumin vopraaaatad tha hi^at alnola poly*

poptida ohaitt of all tha whay pcotaina. This woo proolpi*

tatad at 40^S*C* Xn tha bICMid olnsuiatory ayatam# it baa

boan imoMn aa tranaj^oft £Ncotaio* Acidification to pii 4*0

brought about dotiaturation of ita moloeuloa*

neon MmUno nrmmin and ftUiQg ifhav

m the bovine whay protein fc-aetion, Sorona^Mi and

Sereneen (1939) noted t!'» fed and graea pcotains for the

firot tima*

crovea (1964) iaolatod t«flctollin from bovina milk*

Thia eaa found to ba aaeooiatad eitb laotofarrin

and that too in bovlna milk only*

tmmon (1947) raportad anothar ooj^b^bindiag

pgpotaio* oarulQpl«fn^» Xt eaa dotaotad both in coloattun*

laBkttfe **' cattle*
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MeKsaste (IM) gam ttm toUmUag aMedpUont

Ctiaraoterlstie o£ tha pecytoln nmm

IM eoXfluvad* irocMoritAinifig pcotaia
epeeltie to odXk

Zm>-££oov Cram laotocorrjla

Rod oolourod* iroo-contnlning

l^otoin of iKuw

MKram transCwnrla v/tam loeistod

f mt lalDc

Ta Indieato «pooioa fcon ohton rod

psotttlA Xo iflolatod* a i«o£lx is usod

Xisotofttrrifi

^o*iaetof«rria

aoruQ traasfarda

SastK traaafsKia
<iaiXl6>

BoviJMi ioetoforrin

rtm author aX^o raportcsd that laotoliin was not

UHoly to be ayntbeolaod In the udder and raoat XUcoiy to be

roXatod to ismxm profcolo#

^mrnaoa <l9t4) reported the values for Xactofortin

and XactoXXin aa > 0.0X3 and 0*002 g per litre of mtllc roa»

paetlvoly,

Variationa in the laotofarzia level during the Xoota-

tion period of aieeK ^soerved by senft fBSk AiL«

(19741* They took 43 covs end found that this protein had

higheet ocaiaentratioa (xaTS/ks/nl ehey) in coxootnm perti*

fluisrly in the let mUking. level (9a/*a/ml ohey)
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wa® ofbsmma on axomkl 20th day «£ Xaotation. too ahowna

iittla inoraaaa towasda tha and af laetation* taetafacirittii

eontraxy to ZgO, roaa to 900/ig/iai* Thaco vaa a tondonqy

for Incroosa with advancing ago of tha eowa* Howovar* no

oorraiation waa found hetwoan iaotoforrin and ZgO*

^ aXaetcodbnrauno dlffuaioo of whoy £»cotalna froia SO

quarter® of 30 normally laotatlno Hoiataln^Frlosian and

daraay oawa* mm lactoforrin ooneentration vm found to be

0«3S Xn mastitis mllHt the Incroase of laetoforrin

was markad and it was ai^fioantly rolatod to eoll count

(Kamoo SkSik** i975}«

Several valuable informations are available on looto-

farcin in the report of walty dtk* (197®} * They invaati*'

gated tha conomtration of laotofarrin during invoiutioti

of bovina raacRKury gland* Xn this worH* eloctrotommo diffu-*

eion sasay was used to quantltota tha chongea in Its ccnv*

osntration in mammary soorotioiw* After SM days of oasaa-*

tioo of regular miI1clng» laotofarrin ocasoontratlon began to

inoreasav Xt wont en inoroaaing in a linear £aShian» tXvo

rate being i*S mg/bl/dey* After 3«4 uoeks of involution*

it was 30 mg/ml which was a manirmMi eonosntrotion* Tha

laval waa lOOwfold more than that in normal mllkft Har)cad

daeraaaa of tdiia oonoantration was notioad peioar to partii«

ritieo and onset of lactation*

n>,.

h ̂.
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A otudy vtts undortailQan Uy Gaunt (1980) on U«o

variation of lactoforrin oonoontration in differvnt aituow

tiona of Holotttin oows* Thoro wero 8X) oowi and tho obwHP«

vation va0 msde for a poriod of ma yaar« Cocieantration of

laotofarrin in ooloatmn waa 10«>15 tinwa moro than that of

norraal milH (1-»S mg/na)« Xn dry aoerotiona* Its inersasa

aaa 100 tinsa that of nocroal nilk (30«-30 iao>» Than aaa a

^  linaar inenasa atartin^ fnm 3*4 da^ of ooaaation of

roguiaur milking* On tha othar hand« mastitis Incnaeod

tha laetofiorrin ooneantration* Xt incroaaod with the in*

onasa in tha amount of infection* advanoing stage of laota-

tioa» and tii« g^wing age of tha co«r* for tha iiigher harl*

talKtiity (0*44 ± 0*33) fenr iaotoforrin that can fight

infootlon* it was auggested to eonaidar this protein as a

selaotion coritorion from genetic point of view*

There was 0*013 mg laotoferrin/ba of cows' mlik ss

against 1*7 of honan laiDc* Ths Hiysoaorns is another

whey protein (an cnsyiae) knoan for its distinet pl^iologioal

role* xt dostzx>ys the bacterial coil woll* Xt was found to

bo 0*0001 mg/ml in cow mSXH CHerabraeus* 1993}*

v^, ... .

:vV^ ii
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CrosabzTod oomi £ran tho University iilvoatock ?arm*

iiannuthy i«ore used £or ths oxperimonts* The oxperinmitaX

group ooneletod of 3 halfera between :3h^i yoara of ege

Which were Xlstoa for ouiUnu due to Infertility* The

eontroX anlmala of firet lactation wore 3 cowa of

aeimtely aorae age group solootod randonay*

All tho animals wore maintalnod urtttor similar farm

oonditions*

The heifers wore observed both in the raoming and the

ovening dally for the sye^ptooe of oestrus*

Ths experimental animals were induced to Isctate by

injeetioa of storoid hcNcmones in the following doses *e-

i^miiimnilofl by smith and schanbeoher ti973)t

sstrogen (vetoostrol* m&b) at the rate of 0*1 rag/hg

body weight sad progesterone C&utooycUn* Hindustan

ciba-CJoigy) at the rate of 0*35 mgAg body weight daily*

The nsoosssry doses of tho two hormones wore misood

together end given as a single intramuscular iajoction in

the gluteal mieole alternately on the right and left eidee

«t 10 m$ «v<»y disy for 7 days ooneecutively*
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Haeeeoing of tho oddor «oa Oono daily onoo for s^io

BdiMttoo to o«oh mioal durloo txm ocmtm of tcoofemtnt*

Xn thi oaqmrlnMRtal group* IucmI nllktiKt woo dam

twloo dally starting from tbo 31st d«y of ths first lnJoe«*

tion and mllootloa of saraplsa was startod fron tha 11th

day of first milking* Tho eontxol groins vas in ths 3rd

mooth of lootation «t tho tins of saRt>lo oolloetlon* Aft4scw

noon mllh on ovory 7th day in ths oaso of both tha groups

woro ooUoetod for analysis and ft sar^los aars thus oollae*

from each animal* All ths ehomleal analysis Msrs oan«»

ductod from oach fra^ sog^*

XZ* aaalyls of milk

Ths sanplos aera peoc&ond lianoaiataly for tb& aatima-

tXOR

o) Albumin

t>} olObaUn

o) Total ohay nltrogan

d) t}oi>>protoin
nitrogoa

f) Othor tfhoy protoln
(Total psrotoin minus
albumin md globulin)

g) Total protaia

h) Casain

d) Total ohay protoln i) Cmda protain

•) aiWBte
^ sMithod daaoribad by xsx (loai) was follou«»d for

estimation* About S ml of milk oaenpla vaa weiQiiod*
th^
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It w alMd with 50 ml o£ water at 40"C. 0.5 sal of

MStlo «el4 (10* v/V) waa added and mixed well. After

lO aaimtee# 0.5 ml oodLqn eeetate aolutlon Itn) wee

end Alaoed eoaln. It wee ellowed to oool dawn to about

IO*C« then filtered using Whatman filter paper no»40« The

filtrate wae exaetiy neutralisod with eoditan hydronide

<1* H/V). Again 0.3 ml of dUute eoetie aeid (li9 lay volune)

wee BlioBd with the filtrate and heated in « ateaa bath till

the sabwnin waa eotapletely precipitated. Laatly. filtra

tion wee done using Whatman filter paper tio.40 «sd the

precipitate wee collected.

The precipitate wae traneferred to « 300 ml Kjeldahl

digestion fiXaalc. 35 ml of concentrated eulphurio acid and

0.3 g copper sulphate were added to it* After thorough

laixing. it wae put for digeetlon. In the ksegEinning it was

put in a low heat till the frothing aubeided. Aftervarda.

it was cooled. adSed about a g of anhydroue sodium sulphote*

,fii«hed the nock of the flask pouring soros distilled water

and put for digestion again till the solution became clear

^ fpreenliah blue in colour. After cooling, the material

wae traneferred to e 350 ml volumetric flaek end the volme

pyide up ̂ ith distilled water, nram this. 10 ml wae txene-

f^rod into the Mioro-Kjoldahl dletiiiation iu>per«tue (Oaer.

1965) foUowod hf eddlUon of 10 ml eodiwR tgdroxide so]^

^ioc finally eone emaunt of dietiiled water.
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Thifl subjootod to otoon diotiliation* Roaiated ontaonlo

v«fl eoiJiootad In o eonloal Iflaole bf allowing to paaa into

otandaxd oo^hurie aeid (O#! R) whara 2 dtigpa o£ faatt?^

waa aOM as indloator# niia waa titraead againat 0*1 R

atandard aodlum hardcwUda solution and titra valua aaooxdatU

Thia distillation was ropoatad thrice £or eaoh sample.

The avaroga yaXxus waa toSoon for calculation.

Calculation*

o£ mil3e talom » «r g

voluna o£ digest « V ml

Aiaeaat of digaat taJom for m v m\
diatlUaUoo " Vj na

voluoa of standard acid ^ .
(0.1 R) taHon ^2

Titre valua « ml

Voluffla of 0.1 N acid neutra*
• v«*v.liaad by aoneoia 2 3

RfUtrogon - n 1.4 at V a 100
W a K 1000

H PRotain «r CR mtrogan) x 8»38

Tan al of milt waa weighod. Casein was prooipitatod

out adjuating tha pK to 4.4 by uaing i^fdrocdklorie acid

<1 »)♦ xt Waa filtarad through Whatman filtar paper no«40«

Tha filtrate waa nautraliaod by aodium hydroxida aolution
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(0«X ») and than it waa AUly aaturatad witb

sulr^ta (Jannass and Pattoa* im>. Ttm proolpltata wm

ooUootod iy flXtarina thwugh Wiatnon £llt«r p^>ar !io.40»

Thla mm subjootad to oinixar txaatraenta fior tha detaxtal-

nation o£ nltcngon and tha ealeulatlon for protein value

as under (a) above*

tnn ml Of milk mm velohed. eeaem mm precipitated

eitt end It was fUtored ae under (b) aaotloned earUer«

Tbe Clltrato vaa treated ae under (a> above for oettlng

total vbey nitrogen and corroaponding value for protein*

Thla vae eatlaated mm per prooedure deaorlbad ty isi(/?si),

Ten ml of milk waa weighed and 40 ml of trlohloroaeetlo

aold <15«> waa addad to It* mar oettUng down the pre*

dpitate# thla waa flltarad ualag whatnMn filter papar Ko.40*

The flltratai wao dlgeatad, dlaUUated* titrated and eel*

oulatad mm under (a) montloned earlier for getting the

nitrogen value and alao Ita egulvaiant value for protein*

a) ̂ asakjsmjmmtt

Thla was oaloiaatad tgr aubtraotlng the value of non*

pffotala nttrogan mm under (d) above from that of total whay

nitrogen ae under <o) mentiaoad aarUar la a milk s««aa«



Ji'-v:

«0

Corrttaijoodlno vaXiia for parotoin v«s fcy

a» undsr (a) raantlonad •arilor.

t) Qfehar Mhav orataino

Thla waa ooi^laitiQ o£ pcx>taoM poptocie* iroo Mryt^ng

protoina* oonaoplaamin* lyaosi^, «to* tho value a« a

Whole wee calculated by euMraetiag the value £or 4.

OlobuUa fctm that o£ th» total whey pcotelti,

0)

The paeeipitate o£ (d) eMntianed earlier was subjected

£Mr digeation* dlatlliatlcm* tltratlon and ealculatlon as

4eearibed under (a) earlier to get the value for total

protein*

<iageltt

The value for total whey protein trae eubtraeted jheoa

that of tiie total protein to get the valiie i9€ eueln*

The nitrogen value for total protein and noii*»proteln

nitrogen together gave the nitrogen value for emiOm pvoteia

from Which equivalent valtM for protein waa calculated ee

uusder (e) above.
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Flotf-shoot diagram Cor tlis chonlcal froottonation
o€ nil): protoifuii

wbolA nllk

Aootle aoid IIOK)

sodium oeototo (1 >9)

Fcooisiltotol I Piitrato

r^utraUoo

mat

proelpitato
(Mbuwiit H)

Piitrato

ZMioetrie pooclpitotioo
tpu 4M

Zoooloetrie proelpltofeion
(pH

precsii>itoto Piitzkto

Hoittralii

Full oofcuratioft with

prooipitato
(Qlotiiiln w)

Fiitroto

Triehioro aeetie ooid

,  Piltroto
ttotoi ohoy »)

Fcooipitato
<Total pffotoin3

A
PiXtrato
(mn)

Total whoy protoln H

othor wmy ptotoln h

M  (Total wttoy

m  (Total idioy protolii S)-
(Ukumiii » * ClotouHn N)

Caooin H * (Total protoin n)-<Totoi ohoy protoliiW)
crudo protoln n • (Total xaotoin w) ♦ (iiph)

MM - HaoopeoMla nltcoQW
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1. Milk MoplM WMM eo&lvetad iron oaOh aoinaX oC

both tho gcoup* •oparataly. tha i«fa WM aoparfttbd out by

osntriiug&tioi* Acid whey wee pareperod by preoix>itetiao

of lOw eeeeiik by 4tflJuattog exim milk to pH 4*7 with IM nci

(Hartmea and 8waaaon« 196$). The caaein vae reracMd iron

the whoy fay iiltering through whatraan £iltor paper tio«40«

The Whoy wee diluted ior eleetra^i^tuMeeeis by adding 3 parts

irtsey to 7 parts of borate buffer,

2« The Idler eanplee wore mined ixith 9 voliBooe of

eodlum oodoayl SulsfMite <3D3) loadixig buffer and held in e

weter bath et iOO*c for 10 minutoe for donaturieation end

proceeded for oleotrophoreeie.

(oarvey

dodium dodeoyl eulphete <sos)

%K Karoaptoethaool

0«1 H aorate buffio'

0*114 s'yrQnin Y

olyoorina

I 9

1 ml

•• 49*0 ml

•• SO mg

•• 10 ml

»

The txoeted earples were oooled prior to loeding the

9»^
tidiee*



A aiae dXootropiKMais «• d«scarib«4

BarXlno vnA Diste»on (1979) with • Q«paei«gr to hold xa sftm-

pXo tubes vwttioaXXy wsso used, tImi oX&es tubes for
I

aoconrwdating goXs used wore 7.0 on Xong with 0*9 em dXe-

temtmr (IntsmaX)* The 0ix tubes were praji^aredi as foXXowai

Tubes wore iimersed in ̂ hromlo aeid for ovemioht and

oXoaned with detergent# They were then washed with top

M«er» finsUy rtnsed with distUXed water and aXXowed to

dry in hot air oven •

A loodifled Hourath'e (fJdurath and HiXX» 1973) lOH

acryiarntde goX sysbota in Berate buffer (Borax 3a#X g/X plus

Doric acid to adjust the pH) of pn 3.3 was propared as

undar*

a) The foXXowina wore mired In a SO og bealser.

0#2 M Berate buffer (pH d»l) «« ZM od
containing 1 g ms pat Xitce

■miEO (Tetramatl^x etl^X dientne) »# o#04 ml

Aomoniun perauXphate »# ao»0 mg
RibofXttvin (o#S mo^) «« x nd

After the sir faubbXes (due to addition m

psrwuXphate) have ooapXeteXy subsided# stoeH aoryXsmlde
g^Xutien mm oarefuXXy edded to the contents md thorough^
foisosd by swlrXing*

i  f



•Grylonldtt ooXutiaoi

Mexylanldo «•

i>#YV<*Mttt}i7l«notaiaafl3CVXaro|ite

watsr upto

44«4 g i
i

1.2 g I

too ml

37;i

A quaxktity o« 6*G ml irom tihio otook vexvlamtdd aculutifln

wag addad to tho Borato buCfor proparad earXlar.

b> Aftar closing tho bottom and plaotng vagtloally tha

tiUaaa wosa £lilaa to 2 on Ssolov tha top hy vyfirj a eiaaa

pastoura s^^tto*

o) h vow drops ofi laobutyl alcohol was addad to aaeh

txabe so as to obtain an evanly £lat aur£aoo o£ the gal*

d) Tha tuboo woto than axgiosod to dtflTuaa matural

Ughfe by placing them near a United window* ta about

mimitaa* rarasa Unking (polymeriaation) was found to

be over* Such tuba could be aaaily raeogoisod by a aharply

damarkatod flat mlnusoa balow tha iaobutylo alcohol layor

and slightly more opelesctKico of the gel as coB^Murad to tha

aloe^iol layers*

m) Tha aloohol on tho top was ttwm diseardad invort-

ing and shaking tha tubas* Tha top sas^lea was riaaad with

gunning buffar and inaartod into groinata of tha appeeattis*

f) Running buffar (0.1 M aorate buffar pH 8*2) was

addad to top and bottom ̂ toetpvetmn^ taking cara not to trap

any air faubbla «t tha anda of tha tubas*
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j

^1

0) rtm apporetua waa ooanoetad to oioetjrop^nslo

pcMwr Ai^pply and run for IS mlnut«« to aUow oxeoaa aramoatom

smmXptMtv to ralaffftto out#

h> Tha tubeo voro loadod vlth 0*1 mi of aonolM

M outiinoo uoOor a# oiyooJirino woo miMod witU tHo

Fs^tqMOoO ««Rv>lo MHeom putUnv into tM tuOos to inonmo

tha donsity of tha aant^io ao that it may aattio ovar tha gai

tdiiio charging*

1) Tha aan^io thua loaded wero axihjoctad to oioctro-*

yhoxoaia for 3 houra at a oonatimt power aupi^y of s ntfy/tuha

at iSo V uaing a aaparata power paoic to gat ix;«

j> at the 4»id of alaetrophoraaia# tha gois wore

ramovad front tha tohaa ty water preaaura and put in coomaaaia

Bioa ataia for aavarai heura*

CcMmaaaio ai«a atain*

Coemaaaia Biixa #« i«33 g

Mathanoi ♦# 337 mi

Oiaoiai aoatio aai^ «• #6 mi

Water •• BOO rA

h) haataiaiskg of tha tmtUkgx^&tA in the gala ware d>iMi

hy putting than in a KW aoatio aeid aoiuttOKU

i) Tha atainad gala ware praaarvod in $% aeatio acid

aoiutlon*
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(P< 0»01« TabU 3, Out o£ total nltro^ in mtlk#

aitvsin aitrogon aoaoantod £or i2«0f por ocrnt in normal

and 15,04 per oont in inducnd milk (Ttblo 20) i out of

total protoin* albumin aoeountod Car 12*9 and %M par rant

in iKHtmal and induoad Xastation roapeotivaly (Ttblo 22;,

b) gfcfiTfflVin

Tha mmewgm poroarMga of globulin in milH in tbo

ttarnaeol group waa aatliaatod to ba O.ITO ̂  o.oiOip but ̂

valuo vao 0»28t ̂  0*051 in tba «»%i«riniental gxo^ (Tabla 4)«

Tha diffaraoce in globulin ocHitant botwoon tha two groupa

aa wail as hmmm individuala waa not aigntCioam; on oto*

tiatlctal analyaia (TOblo 5>«

out o£ total nitrogan in milk* globulin iiltrogoii» on

an ovaraga* aoeountod for 5«fi4 por oant in normal and

7«09 par oant in tha inducM milk <Tablo 20) t oorcoapondlng

valuaa for globulin wera 6#02 per cant and 7»S0 por oant

out of total pcotoin in normal and induood milk xnasp^

tirmly CTabl* 22)«

o> (oguiralant to protoin)

Tha total thay oitrogaBi omproaaad aa a^ralant to

protoin ««aa 0«Q4l 1 an avaraga in tha

milk of tha owatrol grong^ tA tim atparinmntal group, thm

valna mm UU% t 0»on pw oant (rabU a). WHmoan groupa.

tha diffaranoa waa aignlfioant (P<0.09) idiaraaa indiriaual



ALiUtzmam tmr* highiy zlgaXSimat <7<0«01) on otafelatlcal

onftXysis (T«bi« 7» flo«a}» Total, whey nitrogen a» tho

fcnotion o£ total nitrogon In milte van 20«S3 par cnnt in

aocnal and 31«33 par eent In laduood nllH on en avaragQ

(Tahlo 301 •

Tho RPR woo 31«t8 ng/100 o ndlk on avorago In tho

control group. tTw valuo woo 34*11 n^lOO g milk In tho

oxpoximantal groi^ (Tablo 8>« Ao oqnivalont to protoln*

tho mm vaa 0.202 ♦ 0*003 per cent and 0.2173 + 0.007 par

oont In tho oald grm^ roopootlvoly (Table 8}» zn voi^>ocst

oC this cflopotiOQt* neither group OlCforoaeo tm lndivl<luaX

difference was significant on otatietical onalyale (Tablo 9).

The average mi vaXm woe 6.30 per cent normal and

3*43 par cont In Induced milk cut cl total nitrogen In milk

(Tablo 30)«

Thlo wao tnio whoy prhtoln obtatnod after oliminaUng

tho nao«prot«la nitrogen from tin total whey nltrcgon before

oonvorting Into protein value* Average percentage valuee

of tetel whey protein In t3m control and the experlnental

grmipe were 0*440 ̂  0*014 end 1«048 4 0*079 per ce^ roe*

pectlvely (TahUi iO>« on etatlettoal enalyolot It vae

reieelied thet the difRinnee betiiieit the two greuee wee



Aignifioant <1P< 0*09) Vtm dlCCevwKM vmm higtay

mgal9ieaab <P < 0*01) toattwaon tha Individual® In a group

(Tahl« 11* riQ,2)* out o« thtt total nltrogan In iallk» tho

total wb«y s^otwln nitcoguu* on an avorage* aooountad £or

ao»396 and aft«0»3 par cant In tha normal and tha Indoood

laetatioQ mm'oMmlf (^ettfala to)^ oovrttpondinoly* total

idHiy protaina wara 92*23 and 27*59 ̂  oant o£ total protaln

in cbUH In natfinol and indued laatatioRa (Tabla 32>*

9} ̂ tiMEJ3ttKJaS8Siiyi& (ooctitlalng of i?rotaoee-jpepte>ne#
iron bmdlng protalna* oaruioplaamln# lyaoay&io* aus»)

rtmmt protaina altogatMr aase f ouad to ba vg»^ laaa

in quantity In both tha oroaqjo* iwoantaga values, on an

KVffieaga, In tha eootrol and tha asqMrlnantol gsrcM^ vaji^

0,10 Jt 0.om and 0,158 X ̂*Otm »aitt«etivoly iTmxt IS),
on atatistloal anolyaia, tha difftniwnoaa warn not feond

i^^3al£l0ant (Tatla 13),

othar vhay protalna oonatltutad only 3*15 and 3,95

par mm mm wxt of total nitrogan in norraal and InAaoad

atUH xaapaoslvaly i'^mrn 20), 0»t of total ptmmm in

wilit, tha othar %fhay protain aoaountad for 3«3Q end 4*18

par annt in nornal and induoad miiH raapaotlvaly iTMm aS)*

IB tha eantsol group# tha wanga pwraantaoa of total

paotain raa 2,97 £ 0«0t«* fl* mm in tha aor»«riaMOital

.V



ymm §ama to ha 3*79 t 0*1SS <Tablo 14)« TiiuiiMin tb»

too 9mp0« tht vaXuiM wwco having signifiicant diffeeanee

CP 0«0S) otatiotioaiiri diffoMooM hittwooa IndlvlAiale

vithio m vemj» warn higmr oignifiMtt (p^ 0»0i* TolM iS«

ng.2),

'Phtt total pvetoin nitvogon oopountoid £or 99««24 and

f4«5t7 peut oant of tho total nitcogan oontont of milk

CViibto ao)*

h)

Thai mmraga pogmxtitmga valuta of oaaoin in tho oontroi

and tbo oacporiiEwatal gstaup veto 2*330 ̂  0«0S3 and 2«773 j*

0»i3d Eoopootivolj CTolklo 14}« 'stm dlffesoneo footwati tha

two gtoupa waa not aignifioant oa atatiatieal onolyaiai coly

individual dlfferoaeoa veco found to bo aignifiooxit (p 0*05*

Taj2»l« 17, Pig# 3)#

Coaain nitrogon ooEitidUhaMd 73,47 and 48*31 par oant

t# tha total nltrogon oontoot of allk (Tahla 30}« Tha whay

pmoiaieaaain ratio «aa to ha 33i78 in tha normal

milk and 37i73 In tha laetioad milk# Thaaa ratio would ba

lt3#64 and lt2#ad ra^oetim^y*

Avoraga valaao of ovmda pcotaia for tha oaiitao& and

tha wapdriaaatal grmnMi woko S#i7 ̂  0«lKSa and 4*007 0*l>d

par oant roapaotivaly CTablo ld)« statiatioal analya^



d that both group dl££ocwioo and iodiviOual difCoronoea

highly aignifioant (7ablo i9>«

XXX4 gioatraulioi?atig aopaacftf^ of ifeoy pgotftbott

Frootiono ot di££orent whoy pcofeolno vor© obaarvod la

tho form of bands In tha polyaoxylamtdo g«l electrophoreele

{FMOK) ohieh haa bean dlaployod la tho Plafto to vx.

separation of the whoy eaoplao frora «« control group

has been showi la pUto tv to VI, with varying proctlnoneo

in the electrophojrograraa* d baodo luoro oboorvod In «a<ft»

eaM (Flata xv-v># isath piato r^uEoaenta iUtdivldiial animal*

In tho Plata VX# hoaavari vaciationo in roapact of tha

quantity of aamplo and tltao for the run auring ©lactrofhoro*

aia hav© been ahOMn* node of ao^eration waa diffevmt

depemdlng upon tha qjoontity an wall aa tltaa* oai 1 and 3

fPlata vi> *■« the roottlta of oataparativaly laaaar time
with laaaar <®*antity of aobplo* for tha gol 3 in the oaaa
Plata* tima waa aama aa tha samvloua two but <piantity of
aaegila waa eatparatiwly hlghar, for the gal 4# langar tima
mm allawad with a quantity aaiao aa in tha oaao of gal 1
and 3,

in eaea of induoad XaetaUan* thwco *««• 6 Iwnda for

m«ia»l« with varyiao praBtinaaoa# thia haa baan diaplayad
in Plata 110.1 to Iii* tha alaoWM|^»oratlo lonbiUty for a
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ptftiouttf' s«qpX« was oaroa tattit tiM laada fraetionatlon

vae ftam ladivAdaaS. inOlvlAua*
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IPable 4* Quantity of ̂ iobiUin in milk from nocmaX and Induood
taotatlon

fiQVmaX

AnimaX R«pli- Ciobulln % Animal
Ho. oatiooa

xndMoad

Rapll- Gioksalln %
CStiOOfl

280

040

Uf

man

man

MMR

0»i88

0.i3S

0*182

0*148

0*22

0*184

0*1842

0*217

0.22

0*277

0*112

0*193

0*223

0»»)71

0.164

0*162

0.143

a«i45

0*131

o.m

0*1441

•70

032

1

a

3

4

9

•

maa

mm

mm

0*3942

0*334

o.ss

0*224

0*374

0*11

0*3314

0*293

0.223

0*144

0*324

0*114

0*112

0*184

0*990

0*223

0*341

0*217

0*114

0*113

0*333

*. r

ovmii mm o*17M;jP*ol OwHraU mm 0*2641^0.031
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TtSbiM t* AiuU^rsis Off variittpo off gMulin in nilk

$
soueoo or S3 MS3 t ■ .

BetsMMKi tffoatmaattt 1 0*1003 0*1002 4.oias

aBt«o»n cffllmalo
within tcoatmnt

4 0*0997 0*0249 1*0329

Bnsor 39 0*7342 0*0241

total 39 0*9241

t
.!

• I .

-  •• • . .". "• . -'

;j8i8fc''-jl%^'^:'; •' 'V''.
, ■ ■ . ■ .y-9

u" ■' ■ .'''jV-i-'^''-i''

■  •••>! '.



Tf

%

t*bl» 6» Ouantity of total tMy aitrogon as oqculralont to
pcotooin In milk from nomal and induced lootetlon

%

Koriael XndueaO

Miimel nepltce* Protein % Animal RenUoe* svotain %

no* ti0Q8 tkh. tiena

280 1 0.098 401 1 1*173

t 0.818 8 1*110

3 0.933 3 1.944

4 0.800 4 1*032

8 0.878 9 1.108

8 0.338 8 1.108

Hoan 0.933 mm 1.178

040 i 0.81^ 870 X 1*118

3 0.787 8 1.183

» 0.833 3 1.193

4 0.839 4 1.149

9 0.033 S 0.887

« 0.83 8 0.793

MMQ 0*034 mum 1.038

24t 1 0.981 033 1 1*773

3 0*949 3 1*963

9 0*049 3 1.780

4 0.919 4 1.773

% 0.839 9 1*878

• 0*030 8 0*887

Mean 0*0«l MMA 1.973

ovocnii flNNwi o«64i^«oios ofMtiimMfi

'.i;

;  -..V,
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Tobla •». JwaiyBla of twrlaiwa of bHumoob
A8 j?jcofc«iii in ®11X

SCHUMMI

sietiMMn troatiaorM

suttmon onimalff
within t»i«taas»t

teipoflp

totBi

sr as Has r

i 1»404S 1«604S 4.9716*

4 0*9119 o»aso4 t»1030**

10 0*97»> o.om

19 1«S009

* al^jnlCioant P<0*0S
•* Hl0ily alcpklfinoot '9< o«Oi

.  >v.

m
V'.. •'' h .• y*

V

• .1. •
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TabUi 8* Quantity of nof»-^pdcotein nitcogM «• •qalvaioot to
pirotoia in aUk fKom ammai and iaAucad Xactatioa

aao

040

U1

Nomrnal XnAaood

BWl
»0«

RopXlofr" rag nltso- S9^v»>
tiona gan/ Lont to

too 9 protA^
Rdtk m

Ani"-

ml
no*

Replica- rag nltro-Equive-
tioos 9«q/ tont to

too g Protein
mitlc

ovmU iSMi

X 30«t 0.192 401 1 34.4 0.219

2 23.7 0.151 2 35.3 0.334

3 39,8 0.254 3 35.1 0.224

4 35.0 0.223 4 34.4 0.22

S 34.4 0.2a ft 30.8 0.133

4 28*8 0.184 4 34.x 0.233

Keen 32»0 o*imi H»«n 32.7 0.209

t 30.2 0.192 470 1 34.8 0,23S

2 34.1 o.aa 2 29.4 0.188

3 35.0 0.223 > 39.1 0*245

4 23.1 0.147 4 40.9 0.241

ft 33.3 0.149 ft 34.S 0.23

4 28,8 0.184 4 35.4 0.224

Mean 39.414 0.1874 Mean 34.0S 0.22

t 3ft 0.223 032 1 34.4 0.22

a 32,1 G.aoft 2 24.3 0*155

3 44.4 0.297 2 33.9 0.229

4 33.3 0,149 4 34.9 0*223

ft 34.4 0.33 ft 33.2 o.aa4

4 30.3 0.193 4 36,4 0*233

HMI 33.43 0.2144 Mean 33.SO 0.214

3i,88 OveroU niMii 34»li O.aillt
0#007t
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TablA 8* AcdLysis o€ varlanoa oC nocwprotoin oltrog^n as
aqulvalont to protoin In lallk

souros ruF QB HSS

DotMoen trsstfiwnts 0.002I9 0*00219 2*4

Dstwosn snIiwiUi
violin iffsibinwit

Error

Total

4

30

3S

0,00365 0*00091

o,039ao o.ooiai

0*0904

0«6974

u w :< r

J'V'J.'
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T«ble X0« Ouantlty of tot«l ttm
inducod laototicHi

nasmX and

tfoCEsal xwStuoad

Aaliasl
tto.

RapUoa*
ttfltW

pcotala H ftnlml nanUoap*
tiona

pxotAla %

aao 1 0.646 681 1 0.933

I 0.666 a 0.8B3

a 0.57 a i«aa

4 0.677 4 0.818

S 0.638 3 0.973

6 0.680 6 0.878

Haan 0.6a »aaii 0.97

040 i 0.633 670 1 0.9»

t 0.337 a 0*974

a 0.6 a 0.903

4 0.798 4 0.884

8 0,673 3 0.647

6 0.636 6 0.357

Main 0.647 Man 9.800

267 1 0.638 033 1 1.333

2 0*64 a 1.400

3 0,33 a 1.531

4 0.669 4 1.55

8 0.718 3 1.431

6 0,6^ 6 0.634

Maao 0.64 Man i.aso

OvaraU mmb

0
.

1
•

o

1-

OvaraXl mut 1.043^^.079
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TiibJUl lU AaftiyaU ef v«riaae« oS totaX protain

DT 88 KS8

B>liM8cn tsaat*
oonta

Between anlmaXfi
within tseatncsit

snroff

•MMMpMHHM

1

4

ao

X,48a4

0*8580

i«00»3

1*4908

0*2»7

0.0334

♦ SlQalfiO^ 8 <0.05
** eigniflomt 8 <0.01

T

4.21*

mast**

,  .7 '<

, H :"■ '■ ■' '•■••

• ir

-'- i'f.
,A

' '
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VMM 12« Quantity of othor tihay j^rotaim in uUk few nocnal
and induoad Xaotation

Normal Xnduead

MiinaX Roplioa* i^rotoin H Animal Oeplica* px^atain %
f>o. tlona tio. taona

2O0 1 0«oa4 481 1 O.ISS

a 0.1 2 0,143

3 0«0ftS 3 0*099

4 0*14 4 0*121

S 0.033 9 0*U4

6 0.104 4 0.144

naaa 0.091 Roan 0*142

040 1 0.03S 470 1 0*044

2 0.044 2 0*298

a 0.033 3 0,248

4 0.308 4 0«2U

8 0*04 • 0,088

4 0*13 4. 0*098

Kmm 0*097 Naaii 0*141

387 1 0*09 032 1 0*U

3 0*033 a 0*29

3 0.077 a 0*094

4 0*133 4 0*208

S 0.34 9 o*m

4 0,12 4 0*088

Haan 0*109 naan 0*172

overaii taaan 0*l+p»0Ji7a Ovaraii laaan O.lSSap.OlSi
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T«3&L« 13* AneJlyolo o£ variancMi o€ otlior whoy psrotalna

soum ss r

Botvocsn troat!QOiits X 0«00X07 0.00X07 0.0S54

B«tvoen anlfnai9
vitMn tJpeatinsnt

4 0»077a 0.0X93 0.664

Brror 30 0.37X9 0.03906

9iotaI 39 0.9903

•.V

' .V " .. ■ . • '..•',4o I,.- . . 1

'• .'■ ■,

:,-Vr;v

V V V '-vi

'- '• 'yv-

'•S

^ A
•',' N

■
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U« Quantity oC total pcotain in vAXk from aoaeraai
and inJuoacl Xaetation

{toxToal Zaduoad

Animal RspUca* protoiii % Animal Rfliplioa* Protein %

MO* tiooa RO. tiona

200 t 3.1$ 601 1 4.901

a 3.463 3 4.04

3 3.517 3 4.371

4 3.939 4 4.237

S 2.071 5 3.410

4 2.074 6 3.329

Haan 3.036 Naan 4.019

040 1 3.00 6TO 1 3.310

2 3.35 3 3.324

3 3.014 3 3«iie

4 3.749 4 3,206

S 3.014 5 3,3

4 3.049 4 3.189

»1««l 3.013 Moan 3.193

267 1 2.94 033 1 3.905

2 3.310 3 4,003

3 3,3 3 3.339

4 3,045 4 4.&42

S 3.119 % 4.759

4 2.984 4 3.1SS

HOOR 3.054 tftan 4.154

ovmU naoi 3«at^«0404 OM»al asaoi S«79^*iSS

•'X--

iX'Ik:



TablA 15. Analyala oS varlanoA of totaX pcotoin in
mUH

80IIKIM S3 M38

Bsftinwa trsstflMiMi

natwMp sniiasXs

Exneac

■■■■■KW

t

4

30

e»064a ••0642

3*4122 0.653

t,1083*

S*4652*»

4.6321 0*1S61

Total 35 U.1585

4 aifioifioant p <0*05
** Highty oigni£loant P<0*0l

•  ■ A'-. .
•  , I HUl*' •

■>^v' rW' • .vtifip
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Tahltt Id* QWtfitity o£ oasttla ft«m nonaaX ond induced
iactetion

M

Morraal Induced

Aalnel RepU«»» Caaetn % mXmX RMlioa* Caaeia %
fie* tione Ho. tioiie

380 I 3*903 481 1 3.54S

3 i*036 2 3.171

3 1.950 3 3.0S1

4 . 3,363 4 3.426

% 3,313 9 3.643

e 3.314 4 3*451

Httee a,»)4 9¥mn 3*048

040 1 3*494 470 X 3*145

3 3.793 3 3,290

3 3*414 3 3.216

4 1.880 4 3*333

9 3.341 5 2.993

4 3.213 4 3.633

Hean 3,366 mm 3.353

247 X 2*303 033 1 3.393

% 2.977 2 3.475

3 3.453 3 1.777

4 3*m 4 3.310

i 2.401 i 3.307

4 3.397 4 3.993

mm 3.414 mm 2.790

oveceli iMMMB 3*33(i|p»OSI overeii ommki 2«773;itP*^^



VMM 17* Analyaia of vaSittM of etMla

awutie

BatifMn t;£oatRKmt«

setveon animals
violin trsstaMKit

firm

bwMM

Total 33 7*2331

* ffitynlficsnt P<0*01

nss

1  1.4680 1.4679 3.S992

4  1*4313 0.4070 2.9S9T"

30 4*1339 0*1378
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Ttiblo 18* Quantity 08 enidt protejbi in milk £coni ncunnal and
indueod laetotion

%

normoi InduoaO

AniraaX Replica* Protein *5 Animal Roplioa-* Protein %
HO. tions Ho* tiCRS

380 t 3,43 481 1 4.72

2 3.814 2 4.233

3 a.77X 3 4.93S

4 3.163 4 4.438

5 3.093 5 3.7S0

6 3.0ST 4 3.S60

mm 3*040 naan 4.327

040 % 3*373 470 1 3.453

3 3.580 3 3.413

3 3*338 3 3.348

4 3*914 4 3.467

5 3*143 5 3.420

6 3*033 4 3.413

Tiean 3*:m Mean 3.433

267 t 3*143 032 1 4.126

3 3*433 2 5*038

3 3*497 3 3.558

4 3.014 4 5.09

S 3*340 4 4.983

4 3*178 4 3.433

HAMt 3*349 Mean 4.37

Omoii flMMm 3*190^«OS3 oyttXl mm 4,007^«i99



II ./'• t '

;; , 1 90

I  •

TMm 19* itnalyti* «e ̂ ufXvaeo ̂  atuOtt pMoio in
mlik

souee* w? sa MSS r

Betimen tmttnMw i 6«3037 4.3037 7*44«»*

netmen oniraalui
within trwatroent

4 3«2968 0*424 3.M7**

Scvor 30 4.7304 0.1S77

MaJL }ft U.3309

** Higiay •i9(il€ieaiit P<0,0X

n , '

"  ; I'V •' •' '- ■ jiV.' '•,irur^. i>...<j;i'fi|.ViV
•■ I-: -

t,.

ij**>1 . n niFft ', .« ;

^•V '"'^i}" ' '' •■', "i

"i'/i

< ; . 1
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Table 20* Distribution oS nltrogm In milk (as porcetw
tege of total nitcogM)

Ooepoiwit
% of total nitrogen

!tormol Zndueedl

Albumin nitrogen 12.090 19.044

aioboUn nitrogen S.640 7.094

Total whsy nitrogen 39«536 31.524

tion-protein nitrogen 6.37ft 5.432

Total whoy protoin nitrogen {»).3ft8 26*093

other ebesr protein nitrogon 3.190 3.954

Total protein nitrogen 93.624 94.567

Casein nitrogen 73.470 60.210

■■/' iV- j

^-' - T W.vV'fjV.V ' .;-,•. r.
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Discvdaziw

BarUor, invootloatlcmo oa tuMer dovelopnont and

induction o£ lactation in the bovine woco conducted lagr

th» adesxtlsta using (1) astsogen alone* {11) oatsogon plus

j^itygeatorona togother and <111} oetrogon-progaatsrona oora*

hlned with other similar drugs* Duration uae prolonged In

maa^ oeeaoians* A£ter Smith and Sehanbachec (1973* 1974)*

It was convincing that the doso and the ̂ bjratlon reootimrH

dad toy them £«f induction ofi lactation with estrogen^

progiratorone woe® use£al« Thla was followed In the present

Btud/« Xnjectlons wore given dally one# Inetead of divi

ding the daily doso Into two.

Xa the present study* the wode of develofpoient of the

fdlovlng treatment wae almller to thoee In moat of

the previous works (Turner ̂  19S4| Erb ̂  sk**

Smith and schanhacher, 1^3* 1974> Fleming sk** 3.977|

Joseph. 1977. etc.) one of the oewo (Ho.6^) which gave

highest yield (4.3 litre/day) showed the development ear

lier then the other two> response was pnampt In this

heifer oosparatlvely. Xn general* the davelopmont eae

appreciable only after a weoH^s treatment was over. Xt was

also possiblo to rallH all the 3 animals regularly from the

aist dicr after the oomesnoament of Injectlan* 'Fhla was a

elmUttT i^anomanon ae that «e anlth. and scfMKdMKdMHr (1973)



and tfoaaph (1977)* Zn ttia obaasvation o£ tll^ JtiU (1973)

aXae# tha milX yield was obtainad frosi 10-21 day oC tha

fitafc injaetlon* thave waa Xactaal oaeration in tha atuid^

ai Piper and NiXXlusie (1974)« Thav voed tha eaoMB

bemoooas and treated £or 7 daya» Xo the study efi sml^

Md aotianbaeher (1973) • laetatioa atoxtad fsoia tlw3i daya

aftaa the first injection.

nwre vere variations in seespeot of milic yield in the

praaent study. The highest yield in a day frocn one animal

(lta.a70) vaa 4»S00 ml ehaeeae the loweat eaa 200 nO. in a

day firan another (t9o.032). Response waa variable alao in

tha sepmrted valuoa in this aspaot. The auUiore in the

aespeotive reports# however# explained the posoiblo reaoona

leased upon their <tibaervatloas»

The variability in memmasy call devel^^toant and olllc

yioia under steroid therapy vaa found to be associated with

HfyM other additional lacstcgenic factors aooording to

Howa $Si j|k« (1775). They undertooK a study on the hlatology

of indueed bovine laGtogenaaia# They apaculatad that a

•tisfttlation of milH withdraMsl «as necesaaxy for continued

nmsiav Oidfid enlaroament# Thay further obaerved that the

ffffwmMpy tiasiie from 2ill oowa vas not aquaXly developed#

Although# in the nonnal oaaes# elevation of eetrogen

paeoadad the formtlon of alveoU at iSO doya of pcognanoy#
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A^bufain

TM olAflBleal "laotalbtunin* or tho albumin firaetlon

o£ ralXle |)rotain vhioh includes beta^laotoglobaUn. alpfttA-#

laetalbumln sad sesum aXfafc^n together <Roll«ri SSi

1936) «a« found to be 0.383 x 0.0097 per oant an en ev»»

rage in the nomal ooeo tekwi for this study. The value

in tM milk of induced enimala wee 0.603 x 0.066 per cent

(Table 2). On otatistloal enalysis. there was no signift*

«ant differenee betsfoan the two values (Table 3* Fig.2)*

Albumin nitrogen# an an average# cswitributed as 13.09

per oeot of the total nitrogen in iKactaal rallk. But it was

15,044 per cent in the induced laotatlan milk (Table 20>.

AlbuBdn wee also 12*» per cent end 15.907 per cent out of

total protein in the nomal and induced Isotatlon milk reo*

peottvely (Tebie 32). niixrain nitrogen contributed almost

60* of the total whoy protein nltrogan in both th® types

of laotatlon.

tn normal milk# ttlbUBdn was reported to be 0.402*

(Mtfteider ̂  1848). It wae 0.4* on an average es

reported by aarry# 1961). noUeri afe (19S6) and Marlani

(1975) <tf>oerved a significant diffarenee between eeaaons and

between broede in respect of ellMmln content. The albundn

waa variable throughout the year depending upon season

(Ohoah and Anantahrishnan* 1963) and they found it within

a rwige of 0.22* to 0.30*.



The pcwMnfc finding in xnsvm of ameaa Usftation 1M

in ngMmnt with mowt of tho waiuos mpoxtod so far» Hew*

•voft Ohosh and Anontakxiahaaa (1903) x^pattaA « loimr

Valwa* Tha valu* obtained in the pKOsmt invostigation Was

eloso to ths weportod value of Haahroous (1982) • The mllH

indufWH* iaetatian had a hlghar content (0»603!jp.06Ai

por cent) on an average* though there was no significant

difference frora the noxmel lactation on statlntieal analy-*

ais, Tlisrw night be wihanosd synthesis snd ssoration under

the inflMoaoe of induction of lactation whl<fi brought about

the higher sUMVoin content# There was oen. indication of a

narlosd variation of secretion off albumin between Indlvi-

duaisi hflrocMff* there was high significant diffeconoo on

statistical analysis* HoMsvor# tha higher contant of albu-*

tain in induesd milh is an added advantsgs so far as ths

nutritivw value is comasmed* An elaborate etudr with a

wery Isrgs nucabor of aninols in this regard is necessary
to establish this variation among individuals*

Gi^aulin

Xverags of globulin eontent In the present stud? was

to bo 0.1706 x 0*0l per cent in the mllK of normal

OOHS* Th9 ^ IwSuoed leotation was found to be higher

(0*3011 X <wnt) * atatiettoal analysis did not
indicate signifioant diffttrenoe either between grei^ or

tstwsen individuals (Tig* 3)*



VUUM iB both thtt aot« of aiOmaXa la tha pcaaoat aiaid^

imo highor teban tho oaoa ropcMTtod ty iMlon ̂

and Brunaoff (1960) in tho normal oow* Xa tho prm^

osot atady* globoUn altaogon waa found to eontrlluto

5.64 par oant and 7*09 par ont of tho total aitrogon la

thB aoraal and tho inducad lactatlcm raapactlvolv's thaao

M«sa higbar than tha raported volua {3*4«4«0 par cent) ̂

itetnact and aaabitt (1996)* 'nsara waa as mg glohuUn nitro*

gen par 100 g mllK in tha proeont obaorvatloa aa agaiaat

20 tag par 100 g in tha c^aerratlon of Jonnaaa and Pattoa

(1969) who found that glObuUn w«a 0#1S par cant In nillt aa

against 0*1786 ± 0*01 par oant in tha praaant stody* Tha

valttos ohbolnad In thla study was found to ba Mghar than

aha fjtndWa (0*066 per omt) of HanOsraooa (1982)* 6boul<«

Khlar (1903) reportad that gioMilln coOprioad of 13*9 par

oent of Whay protain of cemB* milh* ^ oon^arad to the

walua in tho praawmt finding (27 par oant) it waa axaot^

^touhla tho rapCHTtad volua (Tahlo 21)* sat tha valuaa in

iiotti tha normal and tha inducad lactation lia around tha

range <0*6-^1 g/liteo :nilh) givim by owaiagood (1982)* again*

tha praaont finding waa lowar tiuin what Barry (1961) haa
gitp0g%mA, It waa also within tho ranga obaarved (0*19-0*36

par oant) by Obooh and wiantahriahnan (1963) In tha norml
gowa aaoapt that tha value in tha induced lactation eneaadad
alightly (by 0*064 par oant)*



r»m in latSuoad lactation maintoinad a highMtr

loan! than in tha noKntal laotation. But tho aaoretovy

pcooeaa might havo limitaKS tha valua vithin a vaaga asouad

normal, ttai aorlicer rapcarts ̂ ro limitod to noatly thn

BMltipttSoiis oowBe Tho pftttam of aynthooia end ao^cntion

during the oarly lactation might have oono similarities

with that in the induced lactation for which the toodenoy

prevailed fof higher level of globulin« Xt ia yet to he

eatahliohad whsttM tha globulin level Airing the first

lactation oould be higher than in the subaeguant lactations.

However# higher value of globulin ia doeirahle. Detailed

etudy in fufcueo raoy help to reveal Wio diffeteneo.

The total idMy nitrogen was obtained )Aen the caaoin

nitrogen was eUroinoted out feom the total nitrogen in milk.

tiare» the non-protoln nitrogen and total whey protein ni-

^xogan are accounted together* For tha purpose of occ^parieon

in the present study* tha equivalent protein value wee oaleu*

l^tod as in tha oaae of other proteins.

xn terms of protoin* average valuee were 0.841 ̂  0.01

per cent in the normal eid l.a«i 10«07a per cant in tha

raiiH of induoed laotatien (Table 6). on atatiatioal analysis,

thare wes a signiSloant difforenco batMsen groups and a

highly elffiificant diffMoncs bstwaen individuals (Table 7.

Pig.t).
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Ttatt pvoMot VjiJluaa cdE ?TPti fxvvm bcith Mto o£f Aftlmala

mf la r9im oi valuea aaported by Karlaad

(19SS)« rtm vaUiaa aro aiao in aacocv^t with thoao

e^Mwrvod by oallwwoloa gg^ <1965)» But ttaaiani (1971)

roportad a iowwr voluo o£ I6«a laaAOO al talWfi# hpw a« pea-

oaataga of total nitcooen la tha pcaaont atudy totmd to

bO htohor tiian tho ana roportod by nolaaft and Baohltt <1996)

iho HPtt confcoats tiaro 6*$76 and S«432 par oant o£ total

nltroQan in nomal and li^Sucod ndlH raopootivoly <Table SO)*

Thaaa valuaa aaarly ooMoaporidad to thoae {4«4«-6«0 par cant

o£ total nltrogan) ̂ aoorvad by Ralnart jrid tioatoltt <1956)

tfho invaatigatad tha dlatrihuti«« of ttPM lo 6 dlfferant

tsKOoda*

In totaw protein (TaiUo 8) * HWJ waa found alightly

loNor than tha maxlcauin voluaa (0.14 par omt) Obbalaod by

Oiioah and >«ciantoKrlshnan <1963)*

Moat of tbo sapmrtod yaluaa oorraspond to tbo pcoaant

waluo with olosa oppreudraatlon* This is an Indication of
urkdisturbad saerotory proooaa in tha uddar In raspaet of

ehaso oQBipaunda in the psaaont obsaicvatton* Tha pcooasa of
synthaais and aooratlon in tMa aapoot alchfe ham a 8i«llay

oharaotar In tha liwlooart lactation «a that in tha normal*

tjaottnt f*^^ drain of altrogon from plaoma oa doateacibad by

Manon* s& fjL* <31^^ auppCMdd to ba U9ual



This is ocxnlslnatian ot all tho whojr parotolRS Tin#*

sibuoin# oiQbuUn and rost other «hs7 protoliie* whiie

•stlmatiiK! it* the non»protojUi nit«OG<»i oUniaated

£rom totoX vhey nitrogen. This oan* thsreforo* be eoiw

■idarad as trua utiey protein also*

on an average* it was lound to bo 0«&4 * 0*014 per cont

in the milh Irota nonaal lootation* out* in Induood iaete^

tlon it woa 1*043 ^ 0*079 por eont (Table 10)* ttrsre waa a
ai9)i£iauit dieforanca botwoen the two eoto o« animal with

gnapaot to total Wher protein* ootweon individuals* the
differences wore highly oirjnlfleant (Table 11* Plg.2)« It

waa aoQci that whoy protein eontont aa a fraotion of total

protein was aa«33 per cent in tha normal and 27*39 par oont

in tno inducted lactation (Table 33>*

AS per tijQ roport of Owaisoood (1902) * whoy protoln

in borlno mUk was S«7 o/l* ^ value in tha praaactt study

falls within this rango oa far as normal milk io oonoemad*

it ia beyond that range In the induced milk* Albumin ♦

alobolin alone waa 0*64 ^ 0*04 per oont in the obaervatisn
sf aoraonio^nijoUoo (1977) whif^ waa o*56l par cant in the

preeant oboarvation* so* tho preeant value would be <8arraa"»
ptMAino to tha ^wseawatioo of the p«aoadin0 report* The
present value was found to be higher than the reported value

of cono (1979) in the aoae of normal mUk*



tn tbtt p8roant«e« mXm total vfaay

psotola oat of total i^eoMla in normal oowo* mUX (S|a»S390

was aaan a* noarly ths aaeae value (30^ given bgr Moriaaldn

(I9S4>« Whey peotoia vaa it and 19 parts o£ total protein

in aocnud. odlk in two difdorent aituatioos (oooe* t97S)t

tootH tte values Mm lowcnr ttian the present Clndiiig*

Them c.ro indleatiene to believe ̂ utt them might bo

mweMl diecorencas between the seomtory pettom In m»>

peet o£ the whoy prnteine aa a whole betwoeo normal end

iMtation* Xt is also notloed that animals diSCtur

greatly dram one another in roopeot o£ thoir individual

oapaeity for synthesis end seeretion o£ whoy protein* At

the smno time hormonal InduetiM ofi leotstioa is ieund to

bring sbeut an aoeoleration tar the prndeetlen e£ whey

pfoteiA*

.|j||f^ag MHW rifW^»

X£ altssain and glttibuUn am osrULUtlsd firom total whey

protein* tta rest will include proteose**peptcne« iron*
protdins* certaopia«iiliis* lyaosymest etc* Tiwam

«d«sy protein oeesMnents untar this heading was coileetively
bjr «« dWfioswte# atOy,

TM values were very low* nm the nonnsl milk# thwe

me 0*19 t 0«0170 per cent and from indeoed leetation*

0*199 X 0«0199 per cent whey proteins other then albumin



pXnB globuUii (Tabltt 12)* wae no olgaiflnaat diffnw

Konoe boLwoan tho two aota o£ aairaaj.0 in roapaet oC thi«

fraction (Table 13* Fig»3). Aa paroantago of total pcoteio,

the other whey pcote^ui mentioned here wore 3.3 and 4«18 in

miXK of normal and induced lectation (Table 22) ree-

pactivoly* Ae perecmtage of total whey protoln nltcogon

the other Whay protein nitrogen waa ahnost eXoae to each

tther (Table ai}« a* porosntegFe of total nitrogen in milli

the value of other whey protein nitrogen were 3*035 and

3*9S4 in the normal and induced roiife reepectively (Table 30}*

Xn normal lactation* maxicum value of proteoao

peptone alone in the report of bellamonica iSk*

exnendert the value of other whey pimeine Observed harei

the lowest value of the authors* obaesvatlon (11*34 cag/

100 g ndlK) however# waa lower than tho obeerved value

{15*47 mg/lOO g milH>* rroteoee peptone al<x>e was 0'04«

i»8 g/litre of normal oows* milH in the report of nwoiegood

(1902) * otlxsr vhey proteins aa a whole in tl^ preaent study

eontributed only 3*39( and 4«18H to total sn^otein in the

wrfmuA. and the induced lactation respectively* Xn the pre-^

eont etu^f the percentage of other Vhey proteins was fmmd

to be lesser in tpxontity oe oompared to ttie values reported*

Thirefore# it can be oonoluded that far the eyntheeie and

se<]iietton of theea proteine* ̂ ce might be reatrictioa

jlnharently in the animla* or other phyaiologioal differenoea

might hove existed*



On An atvAiM^i total i^rotoln was 2#97 0»048 p®r

omt to nonaal Bilk and 3.7S9 * 0.135 par oent to todycad

laetAtion latlk <TttltdA U>. rtmm valum wo» atonlfitoantly

dlftovwit toora ®aek other on Atattottoal onalyato CPablA 15»

ri0*2)» Total ptototo oontent o£ milk In todiviikial anlmalA
weco aleo olgntfilcantly dlfitorent firom each other.

The aver age total protein oontent to normal ocafa waa

la ageeemmt with the flndlno of Tntoler ai» (1975).

Bat the value was lower <Kn9«reiil to theae ohaerved hy
atsnaato^aijeltoe <1977) and Chakravarty gfe <19S1).

the total protein nitrogon as percentage of total

nitrogen of the allk wws 93.623 and 94.570 per oent to

normal and toduoed lactation reapoeUvely. Thoae valuee

,#oee Iffimt than the valuee reported hy Martonl (1974>.

poeelW# ̂ he genetic potentiality or low prototo

ration wore detemtotog feetora. of course, the pooalbi-

lity o<! hlghwf prototo in the milk of ettbeo<sipont laotatioae
cannot be ruled out. Because. Jooeph (1977) reported a

higl« value to such caeee. rtm preoent etudy wee confirmed
to the firet lactotion only, ay thio ttoo. udder develop*

Mikt Bight have not tabwi place to B maadUtMB ttetent. Aloo
individual animale «i0ht not have poeeeeaod eimllar c^woity

for the protein eyi»heeto vhloh lead to narked differenoee
jmottg thm.

i



Ttm ̂ soin oontont on an averaga waa 2«33 ;t 0»0S3 and

2,77 ± 0.126 pot cant i-n nonaal and imSueod lactation roa**

paotivaly (Tabla 16)* On atatiatieal analyoia* ai££eranoo

araong indiyldualo «ae algnlfleant {pc 0.03). Nltrogan

dlatribution In i»cmaX eillle waa 73«47?& and tiia saRia In tto

inducad nllfe vas 6a«3a^»

Tha oaaoin nitrogan vas icwar than tho xapoptad valuft

(799S o£ total nittfogan) ttiahltara sk* (X976}«

rhasm «aa a lowar valua o£ caadn In normal laetetlan

in this study eoapsss^A to thoaa (3,0Si^«06^ In oarly and

2,71 ̂  o*05?( In nsia lactation) oboarvad fay chakravarty

(1981). tlM voluo was alao iowor than that tapoirtad fcy

(1982). The raported avanaga value (3.09 ♦ 0.51«)

e£ OerobuUs and yarroll (1973) vaa also a higheac one than

aha pcoaant ehaatvatlont hut It was close to the value in

thft isdlH Obtainad toy Induoad lactation. Vtm praaant atu^
a lower valw o£ casein in tooth the seta of

anboal* Th* non-algnlflcant diCforanco tootwoan oroupa

that with regard to ayot'nesls and seeratioct of

inducad lactation did not aoeelarate the proeesa#

this tands to be parallel to aaoh othsr unllKe t!>s oaao

hatwain individuals#

tm whay protein/oassin ratio (32»7S) obaarvad in ths

prsoMit atiidy to noffraal laettatioit appoa«wd to toe aughtty



diffotionfc to thoao oSaawnmA ty 1973 (18i83) and

Haebrasue# 1983 (2Si75)« Still th» valuo Hod in beteweiu

zn tho oaao o£ induced loctation the ratio (27i 73) indi*

eetod bl^r proportion o£ protein than my of the two*

Tim ratio In the normal end the induced lactation in

the preeont otedy could othanrloe bo ea^o^saed ae 1«3*64 end

tt2*es Mpeotively*

Thle wae a calculated value from ̂  totel nitrogen

in ffllilc. There wee 4M#86 mg total nitrogen per 100 g milk

in nonaal lactation on an average* The value in the induced

lactation woe 628.0 mg/lOO g milk* Corresponding value for

prottMn wae 3*17 x 0»083 end 4«007 0.1S9 per cent

peotivcly (Table 181* There wa» a l\lghly eignifieant diffe-

g^ncse between the crude jwtoln of the two sets of animal

(Table 19* Pig»*>*

the present finding in normal lactation wae lower thm

the average value (3.724p«e3 per cent) given by Cerelulie

en A»

In a report for nitrogen in mg/lOO nl milk* It wee

S49»0 in mininum and 534*4 In maximum (Merloni* 1974)* The

pseeent value in normal lactation wae lower than the re«

ported values* but In Induced lactation It ewemeded all

thooe valaae*
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20f

nirtMur IsumstigstJUMUi pttnudning t» lAduotiw o$

iaetetioo id.Xl hm tvsmSaA to ova&uoto tbo vmsoaa £or tbo

obaoriroa dif£oroncoa In rtiLXk proteins« interrelationship

of the different cxarapononto and phyeloloyloal implleo-

tloos«

Tha raeolutlon of vhey proteins Into a nttnliaum of C

diffoffont fraotlcma was soan la the proaant studsr (Plato

no»X to VI) uaiao polvaerylamldo gal and borato buffor

syotam (pti 0*3)« This gol oyotom was adopted for getting

WRtroniBly high raaolution for tim soparatlon of eorapononta

as oJUUfflod by Oacvay SSk Sk* But tha Tris^aeatato

huffar they suggested did not woTK well* iKmoe* mirata

hutfar was adopted with oatiafaotocy xosulto* identifida^

tion of dlfforent fractions of whey proteins as shcam by

Melaohouris (lOAd), Thoctpson (1970) and Argylo (IP^B)*

ato» was not done as tha individual cocr^xmonts in pure form

mra not availablo* The use of standards along wiidi tho

aluUon tachnigua oould help to asoartatn tha diffaraneos

of whey proteins <|uantitatlvoly«
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yltt* gltiwiUii) 1» norrrml an,imal> •ooount^d 0*303 + 0*0007*
0*1786 ♦ 0*01 «ad 0*1 i 0*0X78 per oont* aroapoctlvttly*
ThBir eorrospondUng voXuoo In Inducndl Xacfcatlon wntw O»0O'A

0*0M* 0*2841 X 0*031 anA 0*198 £ 0*0134 par cwifc# *»•-

paetlvttXy* Total nhny nitrogon (or the non-caaoln nitrogen)
and ncxwprotaln nitrogen (kpm) In the normal milk vcro

Ammd to bo 131*0 and 31*48 np par 100 g laUH roapootlwlyi

and thtlr eorroapoodlng valuoo ««* pcotoln wow 0*84 t

ond 0*202 j; 0*0093 per oont roapocfclwly* on ̂  contrary*

tha total Whey nltrog«a and tJWJ eontanta In in&icaA mill*

wm 197*971 and 34*11 wg par 100 g milk In Induced iacte-

tloni and Ums oonrespondlng protein voluea wore l*24Sip*7a
axWI 0*2175 ± 0*0072 per coat roepoctlvoly* Total whoy pro*

tain* total protoin* casein and cmda protein oontanta on

an average were found to be 0*44 + 0.0142* 2*97 ♦ 0*0484*
2.33 ♦ 0*053 and 3.17 + 0.052 per cent roaipocfclvely In the
normal mlllu The eorrespondlng voluoa In the Induced milk
were 1.045 t 0-.079. 3.79 x 0*15S» 2*773 X A

0*159 par cent reapeetively* wbay protelniCaoeln ratio wad

found to be 22178 In noenal and 27t73 In Induced rallk.

dtatlotical analysla of the data rovoolod ttwt there

waa no algnlfleant difference between the milk of normal and
itiduead laetatlon In reapect of altmln* glolMlln* other

whay protelna (Whey pretelna other than albumin plua gl<rt>ulin)
aa wall aa oaooln and non-protein nitrogen* There waa no



slgnlfleottb dLCforoneo botwoon indlviduais in «■ group la
ruspoot o£ oXobuUn# othwr wb®y protoliMi «nd non-ptotola
nltrogwu Contcory to thla, aUMsnln* total whoy nltrog^o
(uo^cvveoa in t«*rao o£ pcntela) * total whay ptotnin^caoolii
and peotaln w»ra foond to hava highly olgnicieant
di££atfttioo botvoon Individuals* BUfarsnooa betvoon tha
tMO aata o£ snlmals in raapaet o£ total Ohay nitroo®*

(oguivalant to protein)# total ahay protein and total
protain «ere cigni£ieant*

no aignlfioant di££oroneo in tho ti?H oootent o£ lailh
in fcha two aeto o£ onimalo auggosts that the proooaa of
aooretion la almllar in both aata of aaimals« All tha p«o»
toin ooBVMnonts in induced lactation acomad to liava a
tandanoy to bo higher than thoao in the nos«ol loctatloo*
But the values navor ajmaadad tho luucaal range* tt was alao
oboarved that tho whay protaina contributed greatly in hclno-
ing about ouch a differanea*

Xa additicai to ohanloal analy^a# an attonpt was also
for ths fraotionation of whar in atUk from

both tht nomal and ttio induoad laotatioo witola. tn
yolyaarylaaids gal ayotaw and horata huffar (pti 0*1) it
«aa poaaible to gat at least ♦ bands Croia tho milk of all
mimele# But tho aoda of asparatlon was diffaraot and it
was nenea trua taatwaan groups*
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Thu# « 90a>ral tr«nd £or an inoroaoft in tm protoin

eotfbente waa Boeai In ti*i ffltlk o£ ix^Sise^ lactotton that was

nootly brought about by *hay )5«otolna» Thta may b« co«-

sjUSarwS «0 a eotiootlon off tba aoecetory pottanm involved

with oowai off tho nomoi and tha inducad lactation, itoeo

vnount off dotailod worH in future may be nocotsaacy to

elucidate this further.
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k  on ttm railk in gkimnX

•ad thtt «tia7 proteins in partleuiar «•• nanduetad batmen

com off ffirot laototlon and Inffertlle heiffecs bvouc^ into

ieotation Tost bormial troAtmont* It mn intended to etuefy

the diffffocencpee, iff ensr. faotmen the tMO eete of eomi in

reepeet off the raiXH sicoteine and ttie poeaibie eeotetacr

prooeaa involved thazeln*

An eadiauetive review of literature bee been proaonted

on the levele off earlotte oanpanents of ehep pcoteine and

ottier xelabed eepeete.

The eethode off enalTeie off varloae eenpenente of aUb

hem been detaliedU

The oowa need in the study mro oroeebred onee* rm^

danly eeieeted ffrom the university Uveotook r&m# Moomtthy

and oeintained mdsr similar farm oonditions*

Tha eKperinantal oxoup off anittale# the hoiffore* mm

«imn eetrogan CO.I lao^ tody mif^) and progeatorane

{0*35 ng/bg boay might) togathor in a aingle injeetian

dolly for 7 daya eonaaoublmly*

Orodtial davelofxMKit off the udder duxing tha cnurae off

treetsMttt me notiood* netmen tha tecaination the

tmafteent and ffiret nilking* tha davelopdMnt vaa mm een»

apiououa*



ftagular mlXlBing» twioo in a <Say» was stortod £toa ths

aiat dqr after the first injocttiofu socretlen «a« ioltialiy

oOlcMftralii and gradually vithln a period of 9 dcQrs, it

reesntilea normal aUSc in appeaxencNU The miainium yield froei

one enimal in a day was 300 ml whereas the moxitauei reached

was 4*900 mi«

ream the 14th day of first adlSiiiiD* eheraloal analysis

was started with in the oaao of dosurimsntal group* Animals

in the control group faegjm with the 3rd month of their

lactation whan the s«aplo ooUeetion was atarted for analysia*

Hilk sanplos from both the groi^ wore oolleeted ovory 4th

day and thus 4 sanplos from oadh animal weso used for sao*

lysis*

Both ohamioal analysis and eleotropirwesis wese uasd

to study the mllle eonpooon^* Sstimation of nitregsn was

dona by the xjoldahl method*

Awarags eontsnts {in peroantags) of albumin* glObulin«

total whay pcotain and other whey ptotolna wore 0*303*

0*1784* 0*44 and 0*10 reopactivoXy in the milk of normal

lootationi the v->luea In the induced leotation being

0«i03» 0*384* 1*049 and 0*138 rospeetlvely* Out of the

total nitrogen in allk* Vim total whey nitrogen and the non*

protein nitrogen wore 34*934 and 4*374 par oant respeotiwoly*

in oecmal lactation. But in induoad lactatioo* the values

wore 31*934 and 9*433 par cent re^peetively*



t

total pm«la» oaoBin aad mam psototA tsmm*

ftonta la nocmtl milk mxm 3«t7» a*S3 and 3,17 por oent tm

pootively« 3at in Ixiduood ffltlH# tho volooa wbzo 3«79»

2.773 and 4.007 par cent raapectlvoiy.

Tht ratio of tfhey protolnicaooin woo 32t78 la normal

lactation hAwcom In induood lactation it «aa 37t73. Th«

contribution of whey protein to the hlgbor total protein

contont of indoosd nilk is maro than that of camin.

Difforonoes botuoon tho whay eopposo^nts betwoon the

two grm^ worn noticed. On etatistlcol analyoin. aliaumin.

gl^mlln# non>pcot«in nitrogen and tho other whoy proteine

together <Whay proteins excluding eliauiain plus globulin)

did not have significant differsrtem between tho two groups.

So also was the casein. Thore was. however* significant

difference between t)ie two groupe in respect of total whey

nitroQM* total whey protein and total protola. Xndividual

dlffecencee wore hig^y elgnifioant in respect of albumin,

globulin, total whey protein, total protein and crude pro-*

tein. The last one had highly significant difference bet*

we«i the groupB also, oicbulin. noo^protein nitreoen end

oth«r Whey proteins* on the other hand* did not indicats

any signiffioant differanoe nei^r between groups or tootw

ween individuele.
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