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D-atla ooat, en l11Por\•n\ dal" apeal•, ltt a 

eampaot anl••l "1leh thrlv• uell on ... 11 a;ricultural 

l•nd• and ••nice after th• oau and burtelo. In lndla, 

g•t l• r•oarded •• paol' •n'• caw due to lta ••11 ~ iz• 

eftd "ono., although lte lllllc le considered eom"'at 

lntaa-tor to aaw'• or buttelo'•• Th.,.._ th• l.llportence 

or goe\ 1• well noagnl••d 'ft ••t production but recently 

lt• utility •• milk produaing •nl•l tt .. gAi"9d ao•ntu• 

ln • nud.te• or tl'aplc•l countl'l••. 

Cea\ llllk hae oat hl9hly nutritional charactr:rietica 

aa nutd ltllk end pOt1aeeae11 a therapeutic valu.. It ha• 

been ooneld•red beat rer infant reeding, and ror people 

eurrerlnq f'rOll tubf'lrouloela, ca••tl'o-lnteatlnel dieturbancea 

and u1cen!. laaldea It• importance ea tluld •ilk it ha• 

t•lMd •ltnltloa .. a ln -~ countrin 'or •nufecturlng 

or verlaus produets lite• ch•••••• yogun and other 

renentad product•, lee are•, trozen yOfltUl't1 evaporated 

and dl"l•d 111.lk• ate. 

Aa reported lly FA a ( '"1), the tot.al unld 

pndudl•n or ,., nlk u ' '•s-. F'AO ( ''") "P•rted 

Uta\ \tte ue•ld pepul•U• ot ••\• la •G,.,,2,DDD 

'leldl"I T11111 DDI ten•• or lllll4 In 1- devel1pad 

•oun\~l•e 1•' ldllc 1911111• th1M after nu and buffalo 

and \h•Y pntl..-. ea.out 12' •' th• \ot.l weld'• production 

or v•\ .S.lka In India, o•' produna I' er th• total 
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ltl1k pnch.1nlon aa aoalnst 2~ ln the United States. 

rurth••· India p•a••H •baut 89 tdllion gaet• but only 

I to 10 lllllione or th• •M mloh •ni•la. 

8tUdl•• on Q oet tlllk have beco• I! •tter of wide 

lntenet antfti th• Clabe espeaially to th• people at 

Uni'ed ltatea, £Ul"OP8t l'liddle [aa\ 1 India, Arrlca and 

Oll'lbbean9~~ Jn 1ndla, importance ha• been given only 

ncently tor th• utility ot goat Mille due to lte poten­

'l•lltie• ln th• orgenl•ed ••ctor• 

In •nv •nuracturlng procedure, th• •1n objective 

et eubjea\lng •ilk to he•t tn•t•nt le to de•troy all 

pa'hopnlo and noftii.path99enla org•nl•• ta •k• it aare 

tait hu.n eanau.ptlon. In addition, the 111Portanca or 
e,eat tnat .. nt ltt to d .. tra, th• bulk or the acid 

preduelfttJ orpnle• ln fluid llllk and thue prolong lta 

keeplnv quality. Heat pncn•lna l• also 111Portent to 

raalll'8t• al>d.no and blendlnQ ln th• a••• or ice area• 

ldx and prnce•••d Bh••• • Dthn dairy producite •uch •• 

aoncen\ze\ad end dried lllllca geln \hd~ ldent1\y only 

th~Ulh h•\· proceaalng by "1IOWl1 or their •l•tura. 

In a ltn.d .,.,. he•' beat.en\ l• lllpe~n\ tu 

P~•••l'Vll'lan end to •tft•nce th• lc•plng qualltY ot llllk 

aftd 1\e Pndud•'• Th• pnpenl•• \h•\ 1111 a.. lllpert•d 

'• ldllc •i- ''' pl'Odueta •• a "•ult or h .. t treat•n\ 

., 118 l ... n•ecl vl•aoal'Y• nduoed ourd tarwlont 

nelata,.. \o •dd•\lont ohanon j.n tlevour and aalor 
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and •lte211tlon in prot81n atabllity. In India, th• heat 

' tn•t•nt •••only utilized ftn.• milk lnclw• peateuriza-

\loft bo\h by Holding •nd H.T.s.T. •thad•t beillnc;a, 

•l••~lftlJ and •t•l'lllzt1tlon. During t"eae proc••••• ot 

h••t tn•t•nt• •ilk 1• heated to varylf\CJ tla temperature 

aollbinatl•ne• The che•lc•l and physical change• that 

ocow during heating or llllk depend upon the ti• and 

\naperetun or h••tlng • 

.. ,ore proceeding f'or •nureetunnv any llilk product 

it ls ,._ .. ., to etudy the dltrarent phyalco-chemicel 

uanat•l'i•tloe ., "" 111.lk. Varlaue aonatlt .. nt• like 

,.,, laoto•e· protelMt ldnaweb etc. atre.\ the phyelco-

aha•!Oal oheraoterl•tlc• or goat •llk. A ,.w charactarl­

etio• vise vlaooelty, ourd tenalon, rlavour •nd color 

have oot e Pl'•Otlcal elgnif'lcanca in the dairy induatry. 

Vlaeoelty hae lta 111por\ance in the •nutactun or 

oondenead and evepor•tecl llilk• and lee en•• •king·. 

Cmd tenelan l• 111Portant in intent nutrition and 

dlgeat.lblll\y• r1avour end aolor an lnf'•t illportant 

tr• the vlaw at' canau•r'• aaoaptablllty •nd •rk•tabillty 

or the product·. °'her p•te•t•re llke acidity and pH or 

llllk haw. thel• utlll•y ln d•\el'ftlnlnQ th• aoaaptabillty 

er 111llc and ,_. •ubJ••Unv l\ \o dl rrannt level• or 

heat \re•'••""• lh• phyelao-chald.oal cttaracterletlc• 

or oe•t ltllk •• afraotad br h••t t•••t••"' hava go\ • • 
pnat1ca·1 111Po~•no• for lta utlll\y ln V.e •nwtaoture 

ot lt• fJNchc\• and '"•••'°" "8n conaldend de•lr•bl• 
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to be lnvntlgated in th• present st~. 

Se• ne .. rah uork ls ln proqress on goat milk 

lr. other aountrl•• thouoh very little uork has been dona 

in lndle on the phyaico-chemloel charecterist1c~ or ~oat 

dlk• Alllaat no llteretur• ls avail.able on phy~ ico­

oheuoal charaeterl•tlc• or goat llillc es atracted by 

he•t tre•t•nt under Indian condltlo•·· teoeping this in 

vlev the present etudy •llPh••ieee on tho etrect of 

dlrterent h .. t tr .. t11&nt• on •a• phy•loo-chemical 

che .. •t•rlet1aa or goat llllk such aa vlaaoslty • curd 

ten111on, acidity• pH, total reducing capacity and TBA 

value•• 

• * • * 

' 
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2·.,o ft£ Vlf:\il or LlTt RA TUR[ 

Meet tN•t•nt nault• in a chango in the phyeico­

ohedca 1 prapartl•• or 111.lk dependino upon th• aeverity 

at heat tre•t•nt• Aa the phyalco-cheaiaal characteristics 

or milk •r• dependent on lte compaeltion tharerore the 

revJ.., ot llt•ratun has been dealt under two heads 

nuely (l) Co11Positlon or g09t milk end (11) Phy1ico­

oheraloal aharaateriatlca or goat ldlk'• 

Sevel'91 worket-9 heve at~led the 1J011P08ltlon at 

ooet milk wl\h reepeat ta ,..,, laotosa, protein and 

lllnereh •nd thne are brletly i-evlewd below. 

ftJUC FAii 

Yorlc•n llk• Schultz and O.andler ( 1921), Apole 

(1~1) 9 Cnbl• 1111 (1~39), ICullcal'nl and Dale ( 1958) 

etudl•d the '8\ globule alza or goat tdlk end they 

~ported th•t goat allk poeaa .. ed a pea~ C1'98•1ng 

property du. to a ••llar 11lze or tat glabul" • However, 

the •ln .,. olobul•• rar goat and cow •llke hed th• •e•• 
nnoa ( 1-10 ,... d1a ) • "" gee\ llllk -.. •• reported to 

OOfttain lll'GpD.tiana\ely· •n nullbal' at ••11 glebulea 

Utan th• eau llllk whloh ware •••und ldoro•oaplc•lly 

- .., U.• .. -- ., •1••• ,.,.., .u. ll ( , .. 2, 1111 ) 

•••rl•d Ula\ Mt• •in er ,., 1lobul• ln goat llllk 

",...., ~ •• ln dl•-'•• ln ••• ttned•• "'9•\ er th• 

,., 1la1tulea •d•tlld '" an oll•l....,.\•I' \ype •ulalan 

................. •••bet "'"' ,., tl•buh -b"" .. 
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Singh J11 al (1968) reported an lncnaae in the 

•lz• ., rat globul•• and dacre••• in th• n\llber ot 

olobulee upon h••Uno •lllce or cow, •we•• goste and 

bufrato. Putewlzetlon at a1°c ror 30 minutes 1ncreosed 

the ave~v• vlobula elza in goat llilk by about 121 as a 

re•ult •' coal•o•nc•'• 

rat 91.obul•• er pt llilk donot cltmbr uhen milk 

1• aao1ect. Appanntly t?OBt tdlk laclca eolutinin which 

caueea '8\ olabulaa ln bovine ldlk to cluatar upon 

aoollng ae reported by Jennne and Parkeah (1971) • 

rat oontent of ooat tlllk of dl tterent braade 

and reolon11 varied •ubatent.t•lly.. Otang end Kill (19'18) 

1'8f>Drt•d that tat eantant .,, S.annan goat 11ilk renqed 

~· 2.S • 4'- Agrawal and !lhattecharye (1918) reported 

that rat content at Blok Bengal ( 88 ), Barberi 

nannie• ( IN ) •nd BB x BN were 3.83, 4e66 and 4.92~ 

1'9•peatlvely. ,..~u••• , (19TI) observed that the ht 

content ar flturolan C1'9nada goats ranged tram 3.6 to s.g~. 

"lttal and PandllJ (,911) repOl'ted that tat content or 
larba~l and l••pe~l ;oab ..... ••''- and s.12-. 

ltcjavdal (,9'9) "ported tt.at QO&t ld.lk contained 

relatively .,lQh content ar eaturatad ta\ty acld8 having 

ahaln· lenoth or C·· c12 a\_.• The typlaal rl•vour at 

o•t ld.lk l• due to ttita Pl'ff•nce of tne ratty aolde 

( ••P•dal!y c1 h c10 •Olde) elo"Qwlth ICCL content, 

pre••nctt •' three dl,'9ren\ er•ol• or ••nla 
aunt•nen ln 11111cf; "" 
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... 

LACJOOEI 

lenneea .U. !l (1·964) nported thAt lactose "as 

a prinotpb dl•lyaeble ca"'3hyd19te er 9cet milk as 

ldentl tl•ct by chl"Gt1etogpphlc method. Th• lactose 

eontent at 9mt Id.lie le •Pl'1'0xl11&tely ea•• a• that ot 

eav lltlk. lnoeltol uas the other &ugar uhlch ware 

obtained In goat lld.ltc·. lie athq. carbohyd-tea vere 

detnted ln goat Id.lie dielysatea:. 

Nltw1lan and Nall' (1962) nparted the lactose 

content e' goat •ilk wa• 5 .1 • as agalnat 5 .s2~ rar cou• 

llllk end 5•.7- rer bur,aln ll:llk ( Ghosh and Anantakrishna 1 

1915) '• "lttel and Pandey (19?1) nportad tha lactose 

content D, Bal'ba:rl and lam,.pari goat• were 4.12~ and 

••11~ 1'8•peotlv•1Y-• 

pRDTCIJU 

Saldl•I' ( 1151 ) atuc:tled the average variation 

ln \ha paraentage compoa1tlon at lndivld ... 1 ooat •ilk 

and he tound tha protein aontent uaa 2.29 - 2.n-. 
Mttel and Penday (19?1) obeervad that the protein content 

Of' larba rl and la•nepe rl ooate we" 3·. 14• end 3 .sa­
"•IHl•tl vely. Ao~uel and lttet\•ch•~• ( 19'8) reported 

\he protein eon'8nt ot vaat llllk 'e t. i ·.13-. s·.a•• and 

1:.111• ttor Blaetc &anoal ( aa )1 Be#d ( a ) •nd aa x a 
n•PQ\S.vttlf; 

Uhl,..., a Al ( 1 ttl) ..'1an•d that Qflll t llllk 

eontalM tlv• Pl'lMl,..l protelne na•lJ '1-laeta lbmlnt 
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Jl-l•ctalbW!n1 IC-o••eln, ~-ca•eln and cLS 2-cna1n. They 

•" eo na•d beo•U9• they appear by coapasltlan and 

pnpe.tl•• to be homolaooua ta corr••pondlng pratelna 

at eow llillr;• Caeelnat• •lcelle ar goat •ilk contains 

•I'• claoi u• and orga nle phaeph o-ru1i. The uhey protein 

content or oaete llilk l• •lllfllar to cCM allk "1th the 

dtrf'e"no• that th• NPN end p?'Ot•o•a-peptone content a' 

goat lllllc wee eo•uhst 1 ... as reported by Parkaeh and 

leftnne (1918) ~. 

leolat.ian and c~ recterlzation or th• 1nd1vidua l 

prot•lna .,, 9oata milk have rallG\led •uch th• ··- pattern 

aa ror onwe milk ( Pel'ka•h and lenneea, 1968 ) • Tangle 

( 19DI) laol•t•d \he whole caaaln r~c\lan by lmual acld 

p~oaplt•tlon and reported nearly the ee .. el .. antery 

•011P••itlon aa tos bovine llllk. But report• tro• th• 

work or Hol!i•~ ( 19&2 ) reviaued on the aid.no ecld 

•oapealtlon de\ertalMd by aut~ tlc lon eJCChange ••thod. 

It we• ahawn to dltt•~ ln several aepaata t'»o• that ar 
bavlne aaaeln~ 

V.nkatappelah and Baau ( 1952 ) report•d that the 

v•ial•tlan ln protein content •Y be due to lm•r•nt 

dlffeNno•• be\wHn th• lndlvldual •ftl•l•• Nor•l 

o•t llllk ••n\elne ... - rr •• - nltl"Dt)•ft dletrlbut•d among 

ve.-1•• ooll!poneM•• Th•y showed that oo•t llllk had 

l'N to ti• 0.1152.. 'l'he ur• n•tltutetl II .. Alli.no •ld 

,,-. •"8,1.NM 13-. 01' .. \lM 2'e~'-teftla I.I~ Ul"lO 

aaid tr.a• anti Unde,a111lnacl SOIPOUftda 1Sd- er the total. 
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Nezenw ( 1964 ) uorked on the enalyeie or 

preteine or goat •ilk and ho reported that on percentage 

bas1e the qaat milk oontalnad tyrosine 4.49 1 Tryptophene 

1'•9•, Cystlne D.83, "8\hlonine 2.02, Arginine S.CS, 

Hlet!dtM 2.?B and Lysine ?.'12. The values ror total 

and Yhay protein ln c:JO•t •ilk were found to be 3.49 end 

9'•?0 p/100 •1• Ylehahi 11 !1 (1965) reported the values 

o' total and uh•y protelna uaare '3.49 and O.S9 gsn/100 •l• 

reepect1valy:. Ajit Singh ( 1975 ) reported th:"!t the 

total protein in 9oet end cov milks were 3.65 and 3.34% 

while tha casein content was 2•10 and 2.34% respectively. 

f11N£RA!r.§ Af!D SAL!§ I 

Parkaeh and Jenna•• ( 1968 ) reported that goat 

•ilk contain• higher •11aunt or Potaalm and chloride 

( bota, vary eonelder•bly ) than cou •ilk• 

Trout ( 1941 ) 1 Purl and Parlcesh ( 1963), 

Crebennllcer U. !l ( 1953), Kondo end rto~i ( 1932 ) reported 

e higher ••h content or goat milk ( 28nge 0.10 to o.es~ ) 
then cov and bu,,. lo t1ilk•l• 

lahke •nd Goto (1962) and Jcmke (19'3) reported 

the dl ''•rencee ln acid eoluble nuclec\ldee ln cow and 

goat ldlk•1
• Coat milk contained conalderable ••ount 

throughout the lactation but CO\I •ilk contained vary 

low ooncan\•11tlon except in the eerUeat et•o• or 

l•ctetlon. Cltrmtae have aald• bean date111ined ln goat 

ldl~ 
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llondo end Otla,.la (1954) reported that goat mi l k 

•••• to have a tendency or having a higher calcium and 

lou laotoee content. th•n c:ow td.lke Beau and MU<harJe• 

(1,.3) abaerved that phosphates at yoat milk coneieted 

ar inaroenic lon11 •nd co•plexa•'• They faund an average 

or 105 -.a pftaephetee/100 •1 llllk·. Thn ecid soluble 

phosphate conaiated or •?.a mg Inorganic and 13.1 119 or 
organic phoaph•t~. 

~.2
1

• PHVS.ICO.CH[MJCAL CHARACTE:RlS TICS or GOAT l'\ILKl 

Vtscoelty 1• the internal friction "11ch te~s 

to reslat the •lldlng or an. part or the tluld over 

•not.her and la the relation betunn kinetic mtlon end 

tne •urraan ( Apuckle Y.S. 1 19?? r. The quentltativa 

•"eure•nt ot vleooslty le expr•eed in ter11a or ebaolute 

or dynn•ic vlsoo•lty, Kinetic vl~coslty end ral•tlve 

vlacoelty·. The n-ettlclent or absolute vl•coeity ''1' 
or • llqUid l• darlned •• the roroe per unlt area necessary 

to •lntaln a unit velocity giedlant betu•n two parallel 

pl•naa aepareted by a unit dlatanca. Th• centi••t•r­

vre..,.eaond Unit ( DeQeSe ) or abeolute vl•coalty, the 

po1ae 1 19praenta • terc• or 1 dyne por •11• cent i•t•r 

11\•n th• valaolty 1• at,analnv •\ the rat• ot 1 a per 

aeJ. P•I' •• dl•t•no• aoroea the r1ow. 1he ratio or th• 

abaoluta vlecoal\y to the de,.lty la th• kiswtic 

v1acoa1\y1 rer "'l•h th• ••I••• unlt le the Stok~. 
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lh• relative VS.ecoslty le abtalned on the retlo or the 

abeoluta vlacoelty of the liquid to the ab9oluta viscosity 

et water a\ tha ••• t•11P•roture. An alternative use or 
the tel'll relotlv• viscosity Yhlch, hawev~rt has aeldo• 

accm•d in the literature or d11lry saianca le to denote, 

,.r •X811Pl•t tha ratio or the viscosity or cna• to the 

vlaoaeity of '8 t IT•• serm. It ls l"'Portant therefore 

to kRCN in which eene• ta111s are being uaec:f. 

!IDHOOS Or PIEASURE:f':tN] OF' VISC !SJJYt 

A quantitative aeaaurement of vla~oslty can be 

•• ln thte• weya a 

,.. '"°• the tl• or flau under rtxed pressure such 

aa by capillary .. thod ( ••O• Datwald•a Viaca.eter)• 

2~ fleaeurlnq the fore• required to rrovo two layer• of 

U...uid paa·t ••ah other auch aa coedal cylinder 

( 8 '•0.• fllaPlleha•lt Cenetta and Broak rield ) • 

3•. ,...•Ul'lno the '811 or a ball through a collmn or 

liquid •• l• 8C0011Pllahed vlth ralllng aphare• 

( • •9 • HOl'Pl•r '• \Ilea.tar ) • 

lhe•a t~ree 'ypea a' vl•co1110t•l'S are co1111only 

m•d in dairy lndu.try to study thca v19coaltl• ot dblry 

p\'Od\ltrt•~ 
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ueu•p or y1ssg;11v roR cOAt MILKs 

Kwlk•rnl oftd Dole ( 1156 ) ~tudiad the viacoeity 

or oaat M11k and recorded tho vl•c'>•lty rengo or 11 .01 -

12e1'8 in llP •t 3o•e. Purl &. 11 (1 ~) reported thot 

th• vlscoelty of' ooot ld.lk et 2f'c rcingr;!\ rra. 12.ae to 

15 . .15 llP• Both ths gtiaups 'oun~ thot tho ltf'luee for goat 

•ilk ware •o•Uhet lover t'1er1 thotie of cov ond burralo 

•ilk•• Both concluded that tne vteco~ity la a 'unction 

or the eontent• ot '8t end snt ar cnllk, though not 11 

Uneer one~• 

r-urt il 11 (1913) found that the tmpe~ture 

ooerrtet•'*• f'er bur,.10, c., end goot llllktl were -D.385 1 

-D.331 anti •De.SI ., I •c reapeatl vely 1 owr the 

t-..ratute ral'IQ• at 15 - 31"c. Plorn1ng and evenlno •llka 

did not di''•r in vlaca.lty. 

Frn:ct gr g1rrta,1r HE&J IN;AJfttNJS on y1scm1n or 
#DAI ft!L!CI 

lenn.•e and Patton ( 1159 ) npel'tf:'d that th• 

d••bblliza\lon or a•••lnat• particle• by h•t treat•ent 

cat.m•• th•• to •wregate to f'aN • thl'W diaeneianal 

nnuodc ent repplng ao• of the 111 Uc •• ...-. Th• process 

l• rtr•t •nlfa•bd by an lncrea•• ln vl•ooslty isnd ulth 

tt.e •on dw••tlo h••t tN•t•n\ by Htuel eoagul•tlon 

•' th• ••••lna\e wltih a eepaiet1on of' th• •ya\IHll. 

C.Mldetebl• weJlc h•• bean ""r\•d on th• err.at 

er ._ .. , '"•'•"' on v1ae•l'r er oaw and but,.la ldlkw 
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by Purl and Gupta (1955), Salllh8tltl8r and \Jelnner- (1966) 

and ftantovani A Al ( 195&). Puri and r.upt.a reported 

that haatlng •t 1a"c prodU:ed little or no change in the 

vlseo•lty er Id.lie but httetlng •t 10°c reeulted a slight 

lnc·nese in viecoslty uhich •Y be attributed to the 

changea ln colloidal structure ar llilk proteine end rat 

globuloe size. 

Pul'i .U. !.1 ( 1963 ) ~•ported that heAting buffalo 

ulk to Just boiling f'or a few 11!.nutes lncre••ed the 

viccoaity appreciably ea comperad to past•urization. 

Plantovanl a !1 ( 1956 ) studi.t the errect or 

paatewlaatlaR and ster111nUon or milk on lta vlscoelty 

a"d 1'9POrted • png"eelw lrw:rn•e ln viec"elty. Prasad 

kl, al (19'3) raported that the vt.ecoelty or !'AW buttalo 

ldlk we• ,~ .... t.ltlah lncreeaed by 3·.s and 1 ••• 

r .. p .. tlvely ~ to pasteur119tlan by Holding end H.t.s.r. 
•tho.-~ • 

. Hot! u II ( 1111 ) atatu that paetttUl'iaetlon or 

lluftalD and aou 111 llca dld not eh au •PPnalable • rraat but 

•ta~illaetl°" ...... a •lonlrlaant lnoneae ln viecoelty 

ot boV. aow •nd burrala Milk•·· 

Kulkarni ( 1918) atudled th• erfltat of di rrarent 

h•t t~•'•'*- ••I• paataurlza\lon t.y Holding ••thod, 

H.T.SeTe 119thod1 boll1"9t al...-rlno •nd et•~lllzatlan 

un th• vl•ao•l'Y o, burrala 11llk1
• The a uthn reported 

\hat th• abaal"'• vl•eo•lty or ~" laurfale llllk we• 

~.HI m 1.s2a ep and paet.eual•tlon did "°' erran th• 



I 14 I 

. 
Vl9C08ltye lalllng a"d ! .l-,rlnq "81"• round to increase 

the vl•coalty by 24~ ""ereae •t•rillzation resulted in 

an inonaee ot Vli'COaity by 3~ 
.... 

cu!!! TENS t ON or COAT I'll LK I 

D•n U. !l ( 1938 ) wark.t on th• clotting or •ilk 

by Mnnlft 8ftd deteni,.d the curd etrength or curd 

tenalon or ttte el•' ar t•l produced by the action ot 

nnnet ln • d9'lnlta tl• at a detlnlt• t•p•rature. 

Th• 'on• NQulnd to pueh a knl,. throuqh the curd yea 

•••und. lermeaa •nd Patton ( 1959 ) atatad that 

aoagulatlon tt.e of •lllc uae daterminad nrely by adding 

rennin te lllllc at a definite t•lllP•l'•tun •nd d8te1111ining 

the ti• reQulnd tor the tlock• to tom. Pieotically, 

l'artnatlno wee ••••••d by \he clotting ti•e end curd 

tanelon. Plllk produolno a aoft rlalcy curd we• considered 

to be •uitabla f'Dr ln,.nt '8etl1no and ehaaea .. king. 

Frah• ( 1921 ) nparted that oaat allk YB• 

appa..-ntly •D1te"'8t nr• eu•aptlbla to clotting by 

"""et then oeu •ilk. AlthOUQh tha di,,•nnca aen be 

••id to have been .. tabll&hed ctertnl\ely but th• reason 

••uld ,., lie ntabli•h•d• C.•ble 1111 (1939) and 

Twner •nd C•nl•on ( 11•0 ) ollae1>ved tt.. t the ourd 

leMlon et lllllr '-• indlvtdual goata -~l• ooM1rteiebly. 

lt d•ellftd h a llinl .. ln llld laatatlan and lner••••• 

"'•"9t\•• U11 'h• eftd er \ha laeW\lan perlu. 

'-' •NI Pel'k•eh ( 1"2 ) ""oned \hot eo•t ldlk 
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alete •an zepldly ~han cow llllk under th• eondit.iana 

"'•r• the nnnet concentration and te1111>e~tu:re were lowr 

and thus elot-tino till• uare •uah longer then ttitose 

pported by ;Nhll ( 1121 ). 

Rao U. .11 ( 1914 ) faund the curd tenaion of goat. 

•ilk clotted uith rennet to be or the order at 40 9•• 

which ua• hloh•r thmn tti•t of cow Id.lie as exallinad by 

ttt•f• A hloh•r eurd tens ion tar goat •ilk n ems reaeon­

ebl• ln vie" or tte ehorter clotting ti• as 0CJ11pared to 

the oov milk ( lannees and Patton, 1959 ) • 

crrrct or HEAT TREATMCNT ON THE CURO n:r.s1 ON or MILKS 

lnn,,..nn ( 1913 ) Hported that t"evourable 

reeulta w•r• obtained ln term or cui-d tension and 

lntant '9edlno ulth bolled •illt". Several wolkara llka 

Ceu1r1ald and ftartln ( 1934 ), Doen and Uelch ( 1934 ) 

and a •• .., ( 1931 ) reported that th• curd teneion or 
llllk dependa on th• tl• and temperature tl'8at..nt given 

ta llliW• T..,e"tun treat•nb dl8et1o enough to 

Snltl•t• deraatusetlon ln the ••r\.9 protairw ca ... a 

._;.1ate1'al ndw:tlon In aurd tenelon. 

L81Qh\on and l'ludQ• ( ,932 ) reported that at 

hltltn '•••.-ture ••I• autool•vlng and aterlllzetlon 

an ••tual he•t ao•gula\lon et extr•.. tift8"8•• •lght 

• piedua•d whlah a•ue•• '"'• .. aaln •ortt er l•• l•IWM 

to •n1.1• ••1ulaUon. 0. to obvle .. 0011Plaxlt1••• 

the PNVle .. h•atlftQ et dlk • nd the •H1Gft et rennin 
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and P•P•ln on •ilk ha• not been explained ~at1nractorily. 

Roger• ( 1935 ) obserwd that the eotlon •Y be due to 

the deere••• or ealeim ion concentration that increases 

the aleatrlo charge• car•led by the casein ad.celle 1 

a•ue• eon al.bu.in insoluble and the protein ltselt 

danatmad. 

Jennesa and Patton ( 1959 ) could not ..stablish 

the tact thet the eott curd cheractsrlF· tics or high heet 

treetad milk tare d.,. to chemical or purely phyeical 

ohangee. But they stated that the tlaculated perticle6 

ot ••rtm protelm; represented points or veekneea in the 

curd. 

S.andera and Aasoclataa ( 1936 ) noticed th• 

aortenlng et ldlk curd with • alight lncrea•s in rennet 

congulatlon ti•e wh•n •llk ua• subjected to pasteuri­

zation tha~eby aontradlctino the vleu or tlD&n end l.lalch 

( 1134 ) who at•tad that there vaa a negligible erteat 

et pae.teurl•tion on th• th• curd taneion or llilk. Spur 

and Wol•n (1952 ) nported thot with a progreeslve 

lnc"••• ln ti• and te11P1tretun ot heet treatment, th• 

OUl"d '81111td bee ... aottare 

Ree et al ( 1N4 ) npe~ad that t._en wa• only 1• nduaUM in curd te•lon or cow and buttale milk• 

when •\tlJMhcl to paat•wlae\lon tip HoldlnQ or H.r.s.r. 
•tftDdll'• Pi-uad ll !.l (ll'-'I) atudled the curd tanaion 

•' burr.le •11tc • "9r peatawl•'lon lay Holding •thad 

•nd h••'1no to hlah t•llP•teture and noted that th• curd 
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te1'8lon~ reduced \o 32el and 28.1% ~apactively. 

Mill ( 1931 ) etla•l'Vtld that then waa alllost 

ne curd tenalan wttan U.lk waa avapo"ted or autoclaved. 

°'andreeekhaM U. 11 ( 191? ) nportad a reduction or 

••and ,.,. ln th• curd teMion or burr.lo and cou milk• 

,...,..tlwely •• a raault at their bolllnt• Kulk•rnl 

( 19'8 ) atudted the etrec\ er d1 rrennt haet tnet.ents 

"" the 8U"9 tenalon ot buttalo •11k1• The author reported 

tttat pastewl .. tlan reduced th• DUl'd tension by 30.s~ • 

boiling and •ht•rlng by · 89'.S~ and aterlllzetion by 91 .s~ 

•• compared to the raw •ilk. 

Hiller d. a1 ( 1941 ) studied the erreet or 

peataurization a\ 1429
, 145° and 14?

0 r for 30 •inutea 

and 1to"r ror 15 •••~ on a•• pnpertlee or llllk. Thay 

1epor"d that tha whey protein wrti only sU~tly 

d•natu19d b1 th•a ti-eatmanb~. The aurd tension 

( Pepain-tfCL er pepsin-CaeJ.i ) wa• greatly reduced 

( 29-51~ ) by hold1"9 tr .. t.ent but usa only •llqhtly 

• ""C ted by H •. T .s. T. •thod·. 

f'n• \1- \~ tim ••veiel worken like Schultz 

attd 0.•ftdler ( 1921 • ), C.•1• ;a -1 (1139), Trout (1961), 

llt•W .. 18" ~al (1114)e •• •ftd Daa\u (1n1), Canutl 

end lelveded (1111) 1 leoM•l'd (1913) and haUn.icorr 

(1M1) ltaw noal'd•d ,.._ llM and tlt.-uble •ldl\y or 

.. , llllk• 'They have 1911aned the pH •' 10•' llilk 
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zenged t"1I &.S to I•? tor ••pla or lndlvid._.l gaats 

"11ch we• eo•uh•t lower than that or cow td.lk. The 

tlt111tabh acidity in tena of lactic acid haa been 

repo.t•d to be ranging rm• 0.10 to 0.2&~ but R>t!St of' the 

•• ..,1 .. reno•d tN• a.11 to o.1e~ O.e~ snd Ki• 
(1"8) atudled an indlvld._1 bre-ed or goat end reported 

the tltr•t•bla acidity or llllk to be 0.11? to 0.193% 

.and pH a• t.SfM to ?.055 uhere alao.,ol taet uaa 

poeltt.ve but clot-en-botllng teat ua• naC)atlve. 

~rf!£I or HEAT TREAT1'1£ NT ON ACIOITV A NO pM gr GOAT I'll Ll<t 

' 

DuMco•b• ( 192• ) while atuding the er,.ct 

ar heat t..-t .. nt an •ilk round that the tltratable 

aeidlty vn lncrmesed •• a result .,, heat t~at•nt 

to llllk. The increeaMI acidity vu not only ptopoi-­

tlonel ta th• \•llP•lllture end duration or he•tlng but 

elao to th• lncnaae ln pH. 

The e1aua• ror lncnaae ln tltretable acidity 

...-1.Wd unexplained till the wrk or C~lllbleby (1954). 

Me '9Uftd that dui-lno h•tlAQ or Ill.lie, a pert or the 

leet:n• ua• 0-Gllbl,.d ul th pziatelM and thl• proteln­

J.anoee •-*l .. tlon uaa ree~ondllle rer a part ot 

the l•"••etl tl,ntabla .. ltd.\y ln heated llllke In 

"9l• ""'1• the aldehyde Ol'OUP at th• lea\eee ua• 

•• •lfttld ul\tt th• taaala ••tt• '"up or the proteiM 

rele••lnt the htMJ •2Hftf l QftuP •• ••"1•• thel~ 
rull M•• b&•lno • .,•dty\ It neulttld br U.• ,.ct 
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\t.•t •• tl'le tltnt•bl• .. idlty wae 1-.:reaelld ln heetad 

ltlllc th•" "" • 001"~.ponding deare••• ln rol'91 

tt. tl'&tJ. Oft• 

Webb and Johnson (1965) reported that pnsteurl­

zaUon producee a.-11 ehlf\" in pH and burrerlng by 

•xPUlalon ot C°2 and by precepltatlon ot aalclu. 

phosphate wl\h r•l•••e er hydraqen lone. The drastic 

heat treet•nte used in eterllizetlon produce acld• 

by da;iedatian or lectoee·. Th• 19\e ls alou below 9a°C 

but lncnaen 111rkedly above 100°c. 

SPECJOC GRAVlJY Of" GOAT PIJL!<I 

S!riy and Haesan (1954) reported that the 

cpecirtc gravity for Qoat milk vat'led rroa 1.C!2&2 t'l 

f.0311'• :lanneee and Patton ( ,959) reported the 

the vart•tlon ln tat content, t•111P•reture ot milk and 

di rterenae In th• technique• or •a•urement. ptoot 

npane on the apeo1r1c gzevlty or goat llilk deal 1.1lth 

• rev 1nd1vldual ar h•rd •• ..,1 .. •nd vlve little 01' no 

1nPD119\ion an tha •thod or detertdnetian. ln •o• 

en.a•, th• te11119returo er P.ltl89U!'tHlent le not 11entioned. 

Rangeppa (111•) reported , ... , th• density or goat •ilk 

•\ 1rl'c .... 1.••-1.0S1a. 
llalk11ah •••d j•nnna (,911) nvl-...d th• •P•irlc 

oievlty or goat Id.lie •nd observed • wlde va rl•tlon 

.. NJlnt rn. 1 .021 '• '.142 ln th• epeaitla ortavlty 
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•' 9aa\ llllk for individual breeds •nd dlrrerent 

laetatlon period. ror lndlvld ... 1 [gyp\lon goat •llk, 

E.-.Sla11Y a.nd "nh••d (19'8) 1'9POrted that the epec1r1c 

,~vlty vaned ,.Oii ldnilltll or 1.t12·1 tc e ••xi ... or 

,~ • .,.. vith en •"9190• ., 1.ms1 at 2a9c. 

crrccT or H£AT TRCATP\£NT ON THE srrc1 F'IC GR~ VlTY or Ml LK: 

Whl,aker ~ !.l (192?) and Yeger.r (1963) reported 

that a\ tellp•f8tun ebav• •a°c abaolute density ot •ilk. 

deoieasas but the opeclt91c gravity romaine vlrttmlly 
f 

aanatant'• But Short (1955) r91lorted thnt there 1• a 

pnnounced increase in the spec1 fie gravity f'lotl 4D°to 

1a9c9 Ttt• lnare••• 1• or the order or o.ooom per 
. 

dovwee a•fttrio~•~• 

Shon ( 1956 ) atudioli th• arrect ar paataun­

•Uon and •t•rlllzation on the density ar milk. 

P9ateur1211,lan a' lllllk by both Holder end H.T .s .T. 

utht:Jcta, had no etr•ct on th• denaity. ~ the othar 

hand, d\a! to eterillaation there was e d.:naae in 

... l\y ..ttlah waa !ndepanden\ or tha tat cont.ant or 

th• ldltce l'h• deo"8•• waa approal•t•lr 1a x 1cr'om/ 
111~. •• 0.1 l•a\o•t•r d99rH• The another •U9o•etad 

th•\ thle -'•"- .&Qh\ lie due to th• d8"1t~atlon 

ot \h• aolubl• protein. •nd depoal\lan or caloiu. 

aalb in a\•dllnd llillc;• 

JDrAL RtDUCINC CAPAc:ITV or P11LICI 

._S.2' ( 1114 ) t flldteakln and Pflll• ( 1MI ) 



• 21 • 

and Poll• • 11 ( 1•0 ) . npor\ed tttet ,_lectoglobulln 

Mii• the •J•~ NdUDlftQ rnotlon ot lllllc protelrw • 

3aolcaeft ( 1931 ), Lenon 1111 (1949) and 

unoft •nd :Jenne•• ( 1150-a ) reported thet. a r rw. 

pn\alrw •lnly albtMln tno\lon and protein traction 

•••-1•'811 vl\h th• ta\ globule •drene •n th• •1n 

aoune• or aulphydzyl QJOup• and volatile• eulphld•• 

ln tdlk whlah aata •• reducing aubeuncee·. 

IClene!i- and Ha•od ( 1912 ) obaorved that •ilk 

having •ore ,.t •nd protein on h .. tlng Uberetee mr• 

h'tt• aulphydsyl group•'• The wal'tc•re reported that thla 

•Y be due to the prnance or cel'taln conetlt ... nte or 

ret globule •embnne and a ri•• ln 'he fl-laotoQlabulln 

content ln h•tad ld.lk'• 

M""8111 and Pat'9n ( 1•2 ) and UI non and Jennee a 

( 1RD ) alaD •rll•I' nP••hd that f1-1aotoglebu11n wa• 

the .. , lnrluera.t.al eulphydwyl oont.lnlftQ eD11Pound at 

th• .. .- Pl'Oteift'e 

Renning and Helna•!Mn ( 1111 ) nported that 

fl-lntqltlbulln oontelne one euJ.pttyd~l •nd tw 

dlaulphlde 11-•pa 11•r •l• ( 18-3DD 111 ) • fWc•nd• 

ll kl ( 11'2 ) NP•ded that \hen wu •nlr •• 
•·ulttltr.._1 ,._, pe •lnul• •' ,_lanoolebulln '• 

18t&t.., -~ (1171) 19penec1-. ..-s-ar •'nc\ur• 
., ,_~ne9JabuU" •"-"'I 121 ..i ... sd nal...._ 

( •18t1&tatecl ..a ... ia~ ... , ... , 1a.HI ) •'* ., \h•\ 

"" ...... ,, .,.u..J.t . 
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lanallne end Swaisgood ( 1975 ) reported the 

l•olatlon and characterlaation or sulphydryl oxid&aa 

mm bevlne llilk wttlch cal.a ly••• tho oxidation or 

-SH group ln both ••11 compounds ann protelne. The 

enzy .. aan involve ln th• bloeyntheeia or dlsulrttida 

bondll in certain protein•'• 

lfft£T QF' Ht AT JREAJf'lt!il ON TH( TOTAL RCDUCJNG 

'CAPACITY or PIJ.YCI 

Coulter 4 ~ (1948), Hart.en .111 al (19&5), 

Hutton and Patt.on (1952) and several other uorkan 

'1ave etudled the artact or hBflt treatment on aulphydry 1 

COllPOUftde end reported that the hllBt treatment octivatas 

the ..SH o"up aaeoclatad with origin or cooked tle vour, 

and the antlo)Cygenla properties of heated •ilk, end 

aogreoatlon with the o•••in•• lt uea observed thet there 

we• a lineal' nl•tionahlP bet"'88n the tlme and t••P•r•­

ture or heating and sulphydl'Yl content or Id.lie end 

probebly '1lgh t.empeteture t'ar V81'Y short period or 
h .. tlng •Y give th• op\im• concentretlon ar the 

.SH eonten\ thue 1iving a product with lncreaeed 

o~ldatlve •tablllty. 

"'9 lllseratlan er eulphlde9 and ror•tlon or 

aulphyd.,l ttoUI'• dtJ8 to the heating or lllllc have btien 

well ee\abllahed by th• work ar Joeephaon and Doan 

( '"' ), Could and Saw~ ( 1ftl l_ and Could ( 1~0 ). 

Th• •uthfte f'Urther oll••rwd that th• Ube .. tlan or 
th•• eulphur ca11Pound• ln h••t•d llillc h•• a cle•• 
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relation ta the production or co~ed rlnvour. Could 

and s .. "r ( 1939 ) detected the llheretlon or sulphide• 

when llilk uea heated to '16-'88 C 111Dt1enta~ily, ?4-16°C 

tu 3 min·., or ?0-7!°C for 30 minutes• Jaoephaon and 

Doan ( 1939 ) and Could ( 1940 ) obtained positive 

nl tl'Oprusld• tuta an llllk heated to sind.ler tupera­

turn indiaatlnq tha t'D191tion at aulphydry 1 groupa. 

ftlny 1nveet1~tiona have bean carried out to 

detarmln• the ecurcFtt f'Dr the liberation of sulphur 

0011Pounde 1n heated ldlk. ftlnky and Aneon ( 1935 ) 

delmMtreted that -SH groups appeared on denoturstion 

and oaagula\1nn ot' albuU.n'~ Joaapheon and Ooan ( 1939 ) 

conaluded that elbumn wea the principal origin of 

-SH ce11pound9 in heated •ilk. TCMnlay and ~uld ( .1943 ) 

alao eb•ervad that albu.J.n uea the Principal origin or 

-SH compound in he-eted •ilk. TGMnley and Gould ( 1943 ) 

alaa oba•~ved that elb1.111n, tha •Jor uhay protein, uaa 

the •st likely source tor th• liberation of aulphur 

0011Pnunda ltn•ua• a' the relet.ian batueen th• llb&~tion 

or aulphul' aamp~nda or th• denaturetlon or a lbunsln 

•r •1•• bttaauae •lbmin oontalnm higher auls:ftur 

oOfttent or whleh SO.I- ua• eupplled by the heat 

labile •111,..•ld cyetelna~ 

Th• ••ln•cld oyatelne, th• Prlnclpal a ite at 

.SH 01>aupa ln th• ldlk aeru. protelne, llbeteted 

H21 wh•n lt w•• heated ( Jem•a and Pat\on 1959 ) • 

lh·• ett•l•try or th1• d•GOllPO•l Uon ..... sug9nt•d ln 
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ff•be•~ ( 1960 ), Lareon and Jenneae ( 1950 ), 

Lealle and Butler ( 1962 ) ha• etudled the r ate and 

extent or ~action o, SH oroups of' ~lactoglabulln u1th 

varloue reagents and den1turing condltiana end obearved 

th" "'•" the preteins are ln natiVfl ateto th•o groups 

al'ft lt09tly unreaatlve but • f'ter he11t trtl&tment an 
' 

increased neotlvlty 1• •rkedly natlcad after th• prilllllry 

den"tu~atlen phn~ 

Zl\tle and Co werlcer• ( 1H2 ) reported th• 

fonatlon ar e C011Plax be\"'een Lcaaeln and ~lacta­

vlobulln uhlch have been induced by heat tr•tllent. 

Thia •y involve exposer er the aulphydryl groups in 

"91aataglabulln but there la no evidence t'Dr thle idea. 

lot1nder Siftlh Sl U (19?0) studied the aulphydryl 

•nt•nt er goat silk vlth •cld '9nleyan1da •ethad 

and npe"'ad that th• aulphydJ'Yl content uariat f'l'Oll 

O.DI to Ii.Ml •v/•1• vith en avereCJ8 or 0.307/111/•l 

•KPN98•d •• aya,elne HCl. They • laa r eportad that goat 

lllllc had abeut 21• l•a tebl Nduclnv upaolty than 

th•..., Iii.Ur end ...... that th• producta prepared 

' 9"' or 1•' •lllc .Soht net have .... oxldatlv• 

abtalli\,. 



the rollowlng two a 1 ta rna t l VP vaya 1 

HDOC • CHNH2- 0t2 - SH + H
2

D -? HOOC-CHNH
2
-cH

2
-CM .... 

2
S 

2H 00C-Cffmt
2
-cH

2
-SH ~ ( H OOC..CHNH

2
-CH

2
) 

2 
S + H

2
S • 

Habe•b ( 1960 ) 1 Lareon ond Jenneae ( 1950 ), 

Leslie and Butler ( 1962 ) has etudled the r~te and 

extent ot reectlon or SH grnups of \J-lactoglobulln uith 

various reagents and denaturing conditions erk! observed 

th~ Mhen the proteins are ln nati~ ateto theeo groups 

al"' mostly unreactiva but erter he~t treatment an 
' 

increased reectlvlty ls 11erkadly noticed efter th• prirnory 

dennturat!on ph•••~ 

Zlttla and Ca workers ( 1962 ) reported th• 

rDrMBt.lon or e co11Plex betueen K-ceaeln and 11'-lacto­

olabulin which have be•n induced by heat traetment. 

Thie •Y involve exposer or the sulphydryl groups in 

,_laataglobulin but there la no evidence ror this ldee. 

Joolnder SlnQh n J1 ( 19?0) studied the eulphydryl 

oonteftt et goat ldlk vlth •cld rerrieyanlda •athad 

and reported that th• eul~ydryl content "8 rlact fro• 

0.231 to a.sa rag/•1· with an avereci• 0, 0.30?/•g/•1 

•JCPN•••d •• ayatalne HCl. They • lao reported that goat 

lllllc had about 21• 1•• tatal reduclno capacity than 

th• aou llllk and ueumd that th• products prepared 
~ 

wt or 1aet •I.lie •IQht not have •Ulh oxldatlv• 

stablli'1• 
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Pluldar and Ualstre ( 1976 ) reported that a lerga 

portion of aulphydryl OOllPOUnda in nd.Ut is del'ived t~om 

rat globule .. ltberane by heating of' adlk Yhich C8U988 

deneturation or ta\ globule ••llbrana protein specially 

glyca-protelri. 

Davie Jl1 ti ( 1911 ) studied the hsat induced 

chattgea ln the ultre structure at milk ueing electron­

atlcroee op~• 

2.2-d IHI OBA RBUTA R!C ACIµ (TBA) VAJ..UE I 

DOM and Plalaance ( 1911 ) indicated that 

thlobarbuteric acid cOMbinem uith eldehydee by a ei•Pl• 

c ondeneatl nn reaeti on but th• naati an i nv ol vi nc 
oxldleed ll,lda hae not been elucidated. 

Kahn (1943) 1 aftd Kahn end Ltversedge ( 1944 ) 

atudled the ..aetlon ot an unknown .. tabollta with 

aryle•,,Jn1ta and thioba!'butaric acid. Berme.lll J!1 .i 
( 194e ) reported that the llfltobollt• Maa e pt'aduct or 
the oxl~e\1can or unsaturated tatty acld. These re~orts 

alongwith th• report D1' t<ucsk ( 1950 ) , and Uilbur 11 .al 

( 194' ) indicated the poaalbla applicability ot TBA 

teat in th• a\udy ot oddlnd rlavour ln delry product•. 

Dunkley ( 1911 ) de•omatre\ed that the TBA 

teat claaaly aorr•l•t•• wlth nU111trical tlavour aoorea 

ot ..S.lk e eapl•• having oxldla•d flavour or variad 
-

lntenelty'4. The teat h .. proved helptul ln reeos ic.., 

uOl'k on OMldle•d r111vcur •ftd th• -hanle• ot tte --· J -
develap•"'• 
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.. l'rf\•l• ll al ( tMI ) eta \ed the t a group 

•ontlllnlno 'hr8' •rbon •ta .. va• r..oved '"°• the 

oJddt••d ,.,,, ••ld• and •llbiMd vtth ttta thlabar-

atl\urle a•ltfe lh• ••llP•und rnparwlble ror th• red 

eol..._ ln "-• raeatlon or !•thlob8rbiito.r1c acid wlth 

••r\aln pyrilddl,.. ha• abaorp\lan ahareotorl•tlea 

•lld.lar to tho•• et the •OllPtlurtdB t'or•d rro• oxidised 

11pida but th• netun o' th• reaatlan product(•) h•• 
not been •bbll•he&f. 

In tlu1d milk, th• ••thod at detecting browning 

and ldlk '8t oxldaUan ue• given by Ou'*leY and Jenning 

( 1•1 ) i. K•ney •nd Bae•tte ( 1959 ) dttee•lbad a 

~uentltattve •thod 'or detnt1lftt 5-hydl'OJIY •thyl 

ru.ru..-1 ( ""' ) ln lllllc •nd alllc produeta by 

•pectnphoto•trlo _.•ure.•nt or TBA reactlan at 

443 •"-

Ktnv ( 1112 ) adopted tha •thod ot TBA "action 

to atudy cuddl•ad flavour ln llllk aft:I •del •yet• 

Mtttalnlftl) ,., tlebule •MltMM •t•rlal and aacorbla 

••ldtt Thie •V.ed • •11ted by King l• hlt,JhlJ- .. tle raatal'Y 

'9JI ••-'Int •nd -•wing .-pld odd•tlon ratu 
f 

ln th• •dal aye\at4 "'1t •thad 1• ve" een&i\lve 

detaria» er .,. or \h• ve~ •rly r••tlon pmducta 

lletw•n w811UOiftl augan •Rd ••ln• GOllPOUftdae 

1rng !J' ff[ AT TREATPll:NT !! TIA VALUCS. 

Au19ftd and Waodl ( 1•1 ) atudled •He raa\en 

&nwolvlftt "1• davel ... •M or llddl•ecl tlav•~ In 
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2-th!olla~ita~lo acid ven betuean a.01 - D.DI fDr 

UHT tl'tl"tad •ilk end a.11 • DeAt 'or in-bottle 

at•rlllzed •111i. 
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ftte l11POrPw •' , ... ent lrwntl()atlan Md lta 

,i.,. •' U91'tc S.. brtan.y deaeriMcl below. 

Ow te tt.e f1Utr1tl .. l •ftd theweoeutlc 

--~tla et oowt •ilk, • e.,,.1.:t.reble lnt.eTHt 

... .,. dew.bl••d in u.s. •M ·~•re far ••e11rch uortc 

- ..,.t nlk. •• '°" la co .. ld91'9d to be peor •n'• 
•OW dw to l ta ••nc.lc .. lnta l,.nee, th net ore ln 

lndta 8fld .U.r ttePS..1 eeuntri" effart• ere b•1"9 

... to peputari .. th9 ka9Pl~ o' goau and ut.ll1%9tlon 

., lte lllllc tor nuld mlllc cona~lon •nd •nuf.cture 

•' va rl ow preducte. 

1'- Pl9C_.illg nwl., er llt.ntature nv•la that 

•u,,lalsRt 1"' ... U• la not ••ilabla an ._. physi.co­

attmJol ''*P•l'l1- Ulc• Vlaeo91ty, Curd tetwlan, Acidity 

•M p11, Tet81 ndwiftQ capacltl•• TBA velm, rat and 

total •lidtt er _.t ldllc • lnthane.d bJ dl"81'..t 

.... t t-tmllta ~ •n ea mlf .... 1or.- ln dllby 

l•hat~ In '1ae11•l"1 et nuld u• aftd .. ,..r8ftur. 
_..pre.,_.••• l•H•• •ndltlCllla• It ua• therarere 

'91t A lll•GJ '9 ftullr tt.e• ....... The pNHnt 

unlc tdll h-1p ,.ldlltalte ln Ute eetftQ .. ,. '8r Ute 

tnMU, te ... ,... tt.• ••11-tale .-t llllls rer th• 

• ..,,.. ... •..S •lk.U"9 et dlt'9Nftt paducta ln our 
. 

•••• ., "'. -11 -JA. 
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pu1 ar ytJB11 

•••• er the phyeia• dt••ialll p.....-rtl• a' goat 

tlUlc •• atr.ebd a., -doua h•d tnet.ant. uill be 

at.udltld ln Ute p..wnt 111u••t.lg&t.lan aftd th•• a re 112 tad 

.. 1-. 
1. Vlacaal\y 

2. Curd tenalan 

s. Tltzetable actd!ty 

•• pH. 

s. rat content 

•• Spee1'1c g~vlty 

.,. Total aolidl 

•• Tate 1 nducl l'IQ capacity 

'· Thlabadiatarlc aeid velum 

The di rrerent h .. t. treat•nt. utlich will be given 

to mltc •r• .. '811--1 

'• Pate wl21 tl on bJ hcldln9 ••thad !-• 

( a.o - u.s9c ror 30 .1--.tn ) 

t'. H.T.s.r. paeteUl'lietlon. 

( 1''.I • fi.rl'c for 15 eeconde ) 

sl'. Jue\ a.1u"'. 
-

•.• 51-•lnt~ 

( •\ ••c far 3 •lnut• arts r rt rat bailing ) • 

I. Sterlllietione 

S,a .. lli•tlon ot Id.lie .. ..,i.. uere •rrl•d out 

,_ 19 •lftU\• ln an •utoal•ve\ •djwated •t ts pelt 
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•'•• p .. asw•• The t•llP•ratur• corresponding to thl• 

Pte••uwe 1• 121•c "'lah 1• •011e"'et hlgh•r than th• 

•t•l'illzatlon hllP8~t.un of 11s0 d. Aa lt we• convenient 

to edjuet th• •\ea• preeaun at 15 palg then'9re lt we• 

rollaued far 15 •lnut••· 

All th• experiment• will be pertontad ln th• 

eJd.atlna laboratory candltlone. The varlaua taste will 

be aonductad ea par IS1 etandard ••thod•• 

• * ... * 

• 
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.~.a flATERIALS ANO. PIETHODS 

SOLLECTJON or MILK SAPIPLtS I 

The Milk •aJ>ln uaed ln the pnsent study were 

atataln.t '"" "'• ooeta .. tntalMC! •t N.o.R.1. 1 cattle 

Yard ••n1an. Ca.poalt• .. mplee or •Ilk were llllde 

•aoordlq to thtl method• de•ci-lbad by th• JSI ( 1961)". 

HCAI IRCftTP!El!J. gr mya 

(A) pASTf.:URlJATIOM BV HOLDlNC PIEllHX>I 

In a 900 •1• conlca 1 tlask stoppe:oed with a cotton 

plug, about 3DD •1• or •ilk waa taken and th• t1J11P&rnt.ure 

at Mllk we• raleed to 13.0 to '3.S°t by l•erslng the 

rlaek ln a WllU• bath ( th• ao•ing up tmpa19tun ls 

uaually belnt 30-SS •1nutn ) end held at that temperetun 

t•~ 30 lllnutea, and aubsaquantly allowed to coal gradually 
. 

to JOC-. t•pesetufti. 

(lt) If. TtS•Jt PASTEURIZAIJ ONI 

Abeu\ SllO •1. or •lllc waa taken aa above and 1 ta 

tnpel'lltUre waa "laed te T1 e5 • ft·d"c in 8 water bath 

and held far 11 aeaonda •ftd eubaequently ooQJ.ad to nam 

ta.,..-tuzie'a 

(e) nT !OJ!-IN&I 

In • 180 •l• v~•• b•ker 311> .1·. et •ilk vu 

'•lcefl •d .... , ... ta Jue\ balllntJ an a hot plat• •nd thM 

a11aued '8 ••el '9 "• ,..,.,.,""'~ 
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< d) 11ar11;g1c1 

Aa •be•t arter flrat belling, llllk we• allowed to 

•1••~ •t •be"' ... C tn 3 U.nutff end •Wa•ffU9ntly cooled 

to ro• t•P•28tun. 

(e) IJJfflLJZAIJ :aa 
In e 100 111. Galll .. 1 'la•k 300 •l• of lllllc wea 

taken ..... rttted ulth • aot'8n plug •nd \1118 ••J•at•d to 

•t•rt.llznwn t1•'9eftt by a..toclavlng et ti pelo ( 1218C) 

rn '5 •1•'88 and all1M8d t.a eaal ta n• t•pepture. 

All th• •lllc •MIPl•• were aubJeated to th• 

.(e) [AJ CDNTCITI 

It "8• dete1111ned by Gerber •ethod •• n..-asended 

tly the Ill (1111•1) • 1"• t•t we• run in dupllaate. 

(ta) TDIAL s OLIL'S. 

Th•• wn •l•ula\ed with th• help er lAtet:oMt•r 

W•Hllll ., tl' .. C •ltd fat penen\ap; ualnt lict.Oftd'a ,.. •. 
....... 1 .. 11•· &&JI • 1e2 , • 1.14 • 

(.) IlI!\ftI!fU: ACIDlIJI 

I' .,.. date .. lMd by l!I •\hod !. .. '• 'itseUn1 

II•• vol ... or lllllc ••-'•' ataftdent •odl• hydroxide 

MluUM ual-"1 1 111·. er l.S" phenolphthalein • 1nd1aator 
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The "8U1te • tltratabl• •ldlty wen exprnaed ln 

tnm ., 1.ns.. eald. Th• tltratable acidity •aeured 

beth nnwal .. ldlty ( du. to phaephat••t cltretas. 

protel,. aftd ••-'ton-di-oxide ) .. well a• developed 

.. ldlty d .. to lactic .cld. 

<dl pprRrJJ"AJJ 11 or P!• 

All the pH •aun.-. wen dOM •lectrmaatrlcally 

u.lng a t1-• alestr.S. and e 1'9terenca saturated calOllel 

el9ft•od9 ln an Cliao1 LJ - 1 D T •ad•l pH •t•r. Th• 

el..-trade .. •••bly wee calibrated ualng aultable burrer 

•tandarda or pM '·"· -.Oneary ti perature "88 118de tor 

•-" pM deteftdnnlM1 and th• weluee uere reported at 

3D8c. 

<•> ptrcRm~TJOll or YJSCCBJJY• 

Vbeaelty we det•l'llined by th• capilluy tlaw 

•thed U9lng O.tuald Vla•meter under • r1.-d pneaun, 

at ••• o.S-C • .., all r•ulb .... •JCPr .. aed ln tene 

or nlaUvw vlac•ltr. a.t"ald vtaomater at certlr led 

ldtlah Standent typ1 wm• uaed thrauohaut the detenl­

Retl--. 

1'te wi .. ..ter uea thorOUQhlr aleanmt, auec•elvely 

viU. fill"'- alk•JI aolutlan1 tep "8\er, uaa chr-U 

edtl, t.p water aftd diatlllad vdft. I\ uea then vaehed 

MIU. .n.. '• nmave wat•r and tlnellr dd• bJ drawing 
- .., #I' 

... ,,. •• •llld ur. ... ...... · qu.nt1,, ., ,... ..,1 • 

... 111-• lMo "'9 wi•--'er ming a plpe\tti. nae 
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viscometer tilled ulth the samplo ,.,as kept in o uater 

both far 30 minutes, before tha time of rlou uas recorded. 

The temporeture of ueter bath uas MBintained :Jt 3a°C s nd 

u~e controlled thel"lftoetatically uith + o.s0 c. - Tho tinae 

or flou or the sample fro• the upper to the loucr mark in 

thr vieocmeter limb uas recorded by o stop-un tch calibrated 

to refl d to 0.1 s r. ccnd~. To record the time or flou ror 

l\Bch samule, thH n,.rora ge for f' iv£. rc~ dingn tfi'. 43 taken. 

Th~ rEl~tivr vl~cosity of the s a mple \,lils calculated from 

th~ time or rlou t'or the sample and t hq standa rd liquid 

( fl'roeh, all gla es, double ditttilled uater ) ond tha 

rel~t!vo dennity or the eample uns determined uith the 

help or a spec! f'ic gre vity bottle. 

-..here t1. Avern9a ti mo of f lou for the sample in seconds. 

~- Avernge ti11e or f" lou f'or the ,,.a ter in secc nds·. 

• • Ueight or empty speciric qravl ty battle in gms. 

b • Ueiqht of e11pty speciric gr~vity bottle + 

uater, in QltSe 

0 • Uelght o' empty epeciric gravity bottle + 

aampla, in gma • 

( b-a) • Plaaa ot dietillad veter ha ving volune v or 
' 

th• specific gr evlty bottle in c;JIDS • 

( ... , • "8aa or eample havino volt.ae V of the speci r1c 

oravlty bottle in 911•• 
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Tho OO•mlttee ar the A11orlcan f'niry Science 

A~eoal~tlon (1941 ) auigested e mothod t~ determine the 

cu~d tenelon ot •llke The 11Cthod adopted in tho pre~ent 

ln,1eetlti"tlon hes the seme principle as sUrilJe"~od Above 

• nd th• method u"od by Cha ndr4l8ekh2 r n .!1 ( 195? ) ' 

Chopra (1963) ond Kul!carnl (1968). A eimplo type o' 

curd tan9lon mater devised indigenously un~ employod. 

Jt conei~te or t~ree eteel knlvcn or 1• x 3/4• ualdnd 

in t~e ror111 or 'H•. A thin vertlcol steel rod le nt~o­

chad to t.he centre of' the 111ir1dle knife. n,,, other end or 

the rod ts bent in the fortn or s hook uhich le ntt~c.,ed 

to the t~read carryif19 the pen over a rrictionle!!~ 

pulley-. 

The curd tension or 111 lk uP.~ detertn1n~d ~s 

rle~cribed belou. 

Jn e series o' unirorm b&Ske~ or 100 ~1. c~pDeity 

&nd 91%8 ? Cll X 4.S CISee 50 Ml• ,,, milk to he tAeted Ut\9 

tekan enr1 p!'tt-\JB !'llf!d to 3.,c'c. The cu?'d t;ens i c: n \.: ni vca 

uert1 pleoed ln the beAker and 2 •l• o' 0.2" renn.t 

( HaMan'• ) solution vere added tepidly to 211 the 

be•kere. The llillc ln the beakers UB• •tlneti l-.edietely 

U.1"9 knlh •nd ell the beakers were pleclld ln a 

th1t111a.tatl•lly contnlled ..,ater beth •inta lned at 
I 

or t:he Mlllt•~ •ttt •ftd the pmn waa loaded vlth l•d 

attota, till th• curd t ... 1-. knlh cub lt1 wey throUCJh 



the ourd. Th• knlt'e and pan uere counter-poised P- nd 

the uel nht ln gms • or th• lead shots uos taken oa a 

measure or the curd tenelcn. All the 111011eurs11ents "ere 

•ede in duplicate. 

(g ) TOTAL REDUCtNr. CAPAClTYI 

The 11ethod or Chapman and Mo-F'erl:lne ( 1945 ) and 

Crowe et al (1948) uaa adopted ror esti .. l:?ting totcl 

reducing capacity o, m!lke The sama matharl ues a lao 

Gdopted by :Jogindar Singh Jl1 !! (1910) vlth sl.lght modi­

ficaUon'• This 11&thod involves hsatiOQ or nilk ulth 

potaeit.m terricyanlda under apec11'1c conrlition. The 

sulphyd~yl coapounds reduce tho 6Cid far:-ic~'anide to 

i'er~cyanida and at thlil aa•e timv sulphyrtryl compounde 

n re oxidioed to diaulPhide ao•pounda, 

Acid 
2 -SH - 5S • 

'errf~yanlde 

Aeld ferrt.cyanlde reacts with fllrric chloride 

ealution to give Prua"irtn blue colour uhich ~~n be 
. 

eatimat•d spectrophotomatrlQelly at 660 ·~· 

The details or method r!»llauad in tho present 

lnvntigst_ion ••• ee toltawa•. 

To one fill• of milk uae tdded 9 ml. of water ond 

5 •l·• or D.2 " pho9phete buffei- et "1f ?.,4 to get e finel 

pH or a.a l• Flve •1• ot 1- pataelm '8rr1oyanicte 

eal'*lon wae addllde Tha co;,tenta wa?'a tter1ted for 20 

• ,lnut.•• ln a water bat.'1t uhich yes thor1to~tjj t icnlly 
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controlled et 10 + 1°C and uere then cooled in lee ua ter -
beth for 30 minutes. r1va 111". ar ,cr,g trichloroacetic 

acid solution uee added to aaah tube, and r11te"d through 

\Jhetntan Noe40 tilter pnpar. Fiv a ml. of filtrate use 

ntixed ulth S ml. or distilled water and added 1 ml. or 
0.1~ froehly prepared rerrlc chlorirle eolution. After 

10 minutes the readings were taken in a Spoctrocol rodel 

CL-23 against e 19egent blank at 660 m~· Cystaina 

hydrochloride ues usod as e rarerence standard. The 

v~lues of sulphydryl were expre~sed in terms or mg. cyateine 

HCl per gms. or sample. In the ca5e of sterilized milk 

the sample uaa diluted ta 2! times to qnt the optilllJll 

raadinga·. 

P!1E:Pi\R/i TION or ST~Nf!f\AO CUR\£ I 

Six teat tubes ( 150 x 25 mm aiz• ) uere tekan, 

uaohad and thorol¥}hly dried. 

1 ml, o.e ml, 0.6 ml, a.4 ml ~nd c.2 Ml of cysteina 

hydrochloride ( SD mg/100 .1.) uere taken ln five test 

tubee and then marls to 1 D •l by adding glass distilled 

u~ ter. There.a rter, S ml. or phoAphota burrer solution 

( D.2 ~ ) were add.Se F'iva ml. or 1~ potaseillft rerricyenida 

solution uee then added and the tubes 1.1ere placed at 

?O + 1°c far 20 mlnutee in e thenaostetice lly controlled -
Meter bath and then cooled in lee yeter lnunedill tely • Th en 

•ddad 5 •1 or 10!C TCA eolution ta ~ch tuba end riltered. 
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To 5 •1 ar filtreta uare.added 5 ml. or dietllled uotor 

fallauad by 1 •l• e, 0.1~ rerrlc c.,lorlde 8olution and 

kept 'o~ 10 •inutes tor eolour developmant e nd re ~d th• 

colour in a Spactrocol et 660 •'f'• A blank uoa prapored 

ln the SD•e uey but eddtng 10 •l• of distilled uat.er 

ln~teed or cyataine hydrochloride solution. A curve uoa 

plotted taking optical dens ity eqolnat concc ntr~ tlon at 

cyeteine hydroc.,loric1a ( 11ga ./•l )'• 

(h) mtDBARBliT'1RIC ACID "'ETHOOI 

ICeen.y and Bassette (1959) UBed a •othort to 

det•l'lline tfote TBA value spectrophotC91e trlctllly far r,,ilk 

and •ilk products. The method ror detect 1-:Jn or bro"n1n~ 

waa based upon onaly•i• or the H"r by epes c-troptiwotcmf~ trlc 

•ea!;ure.ent of the TBA reaction product. Thie met.,od can 

detect early ·~ or browning e~ f c t o•l ~~ tion ln 

•ilk and milk producta. JO()inder Sinqh ( 19?1) ueed the 

aet .. d to detenine TBA value in reconetltutod •ilk. The 

detella or the •thod are ae 'ollOWlle 

Ten •le r:lf Id.lie ae111>l• W9• pipetted int ., a 50 •l• 

test tl9e an~ to th1• ... adde d 10 •1• or ~ - . s tr : ~loro­

•cetlc •cid (•D 91• TCA diluted ln 100 •1 ua ~•r ) '"911 a 

burett.a end th• oont.nt. were •1JC8d • The t.._. were 

covered with 1""9rted 20 ale t.Akere • nd plaeed 1" • vatn 

e.t:tt et TD + t9c ,., 21 •lnut•• n...- t'ter, lt "" -
r1 eWMI ,,.. the btttl and •oi..I 1" lee ~tn-. 1hen 

n.1wre.t t1te eon•~• "'"""' .__.._.. .. ..,~ r11t.n P.1*111'• 

,_,. al• •' tllt .. te _. Pl"tt..d lwt. • t.t t.-. 
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To \hi• we• added 1.0 .1. or o.m l'l TBA ( 0.12 CJ• ar 

thieberblturlc oOid ln 100 .1. or water ) solution prepared 

by ws•lnr.J •lightly and coollnQ to 25°c be rore ..-.. Th• 

,..,_ wen then placed in s water bath at 40 ~ 18 c tor 

SO minut••• lhna uere than r•ovad end cooled to ro~ 

tnparatun;. 'The •bsorbanca or the solution ues •••ured 

at 443 •p againet a blank ( pre pa red in tho sa•• vay ae 

the ••ple but eubstitut1nq watP.I' for •ilk ) in a 

s·peotrocal, Model c L-23. The reaulta uera expneaed in 

te111a ot optical denelty ae per the method ot Dalla 

ftonica ~ :11 (1968)~ 

The TBA values were aleo •»<Pr&89ed ae hydroxy 

•thyl turfu~l ln the caee of ster111aed •illc and yere 

oalcul8tad according to the tonnula ae beltM a 

( Absarbance -a.oe2 ) x ?6 • mlcro•olea. HPtt per litre 
ar llilk'. 

***** 
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s.o RESULTS· ANO DISCUSS I CW 

s ·1 v1s CllilTY or GOAT Ml Lka 

Tho valuaa or vleco~ity, oxpressad in centipoise 

ee eft•tad by heat treat11&nt viz. pastourlzatlon by 

Holding and H.r.s.r. method, Juet bolling, Simmering 

end •t•rlllzetlon ara Prnented in Table - 1 (A). It 1• 

evident rro1t the dtlta thnt the v1eco~1ty of goat milk 

ineree~•• as a result or heat treatment (1iven ta the 
' 

rau milk'• On en ~~-~Qe the value of 1.mo C•P• ror 

original ray milk lncreaaed to 2.4861 upon eterilization. 

Thue the procaes of sterilization lndicett1& a •ext.-. 

inczieaae or 35'e85~ in t.ha ViftCOBity of •ilk "'"'eraea the 

f.ncroasa in viscoaity yae louer in tha cese of other heet 

treatmente of a lcwr degr•·· 

The dato on viscosity for the individual milk 

e•pl89 haa been eh~ in Appendix table 1. ~ stati•­

tlcol analysis or the data a• Qiven in table 1 (B), 

it 1• obearved thnt the lncl'tl••• in viecoelty due to all 

tho heat tnatmanta la algn1t'1cent at 1% level Mhen 

compared ulth 2aw •ilk'. Between t.he ••thode of Holding 

to H. T.s.r=. paat1ur1zat1on, Juat boiling to ala"'8rlng 

the lncr•••• ln viacoslty la not aignit'lcan\. 

'then l• na literature awailable indicating th• 

arrac\ of h•t treat.ant on the vi•coalty or goat •ilk. 

Hawev•rt ... uortcare have reparteJ an lncreaca ln 

vlgaoal\y or • ., and burrale •ilk• •• a rnult or heat 

tre•t••nt• Kulk•i-ni ( 1918 ) reported that th• viscosity 
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TABLE - 1 (A) 

f"rERENT HE 1\ T 

s1. Uatut-a or Uo. o, V.i.~£.Q..s~ j. n c~ P ._ %age No. Heat Tree- •ilk I'll ni murn Me xi mum f\ ·i1A re 1J e lncre,~ so 
tmont. GD r.ap l l; 9 

1. Rau 11tilk 15 1.4390 2.0032 1.fl'300 -
2. Pnste by 15 

Holding. 
1.5040 2.2145 1.9830 a.30 

-
=t. 1-fl!i T Pnst'. 15 1.5865 2.2654 2.cs93 12.s3 

4. :!u~t Boiling 15 , .6734 2.3484 2 •. 1541 11.11 

s·. s1mm2rin ; 1S , .7410 2.4102 2.2265 21.66 

'"· St erillzDticn 15 ~.3163 2.7354 2.4861 3s.es 

--

ANl\~VSI S or VARIANCE: TABLE 

Source of Oeq::9'1 Sum or Mean tn.r.o r f • VB lue 
varlt1 tion or aquEJre aquera 

free do• 
___...,,_, ~ .. 

d -
• 

B9tyeen 1• 2.45512409 0.1 ?1080249 
blc.,-ck~. 

Bet-..etm 5 3.19211511 o.158533023 
treatments.-. 
E~rar 

f otal 

'9 1'.20941033 0. ttt '213119 0 
~ , ., 1.4&&2!m4 -

** • Sl\'.)nlrlaent ln •~ level. 

Crltlo•l dlrterenc• • 0~12'61 

.. 
10.199 .. 8 ... 
43 .931984'7 

-
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ot Butralo •ilk increased due to boiling, si•mering 

and eter1112ation at •llk. Jen.,..a and Patton ( 1959 ) 

and Puri •ftd Gupta ( 1965 ) aho observed an increase 

ln v1sco•1ty ln the ceae o' cou 111llk due to heat treatment. 

They stated that th• effect or gentle heet.lng may be due 

to the ahangea in the aaake-up or the ceeelnat• l.e. 

Colloids 1 structure of protaina and rat globule slz• 

•"1lleat •on aauere heating •lght involve gradual dena­

turGtion of soluble proteiM reaultiAf'.! into heat cosqu­

lation'. 

5 e2 CU RD T£ NS I ON I 

Table • 2 A ahoue ths curd tension or goat •llk 

obtained by dltt,ennt heat treatment&. The velun u•r• 

compand ul th the orlgine 1 "" ldllc'. It is observed fro• 

the tabla that • d•ereasa in curd tenalon acaurea due to 

peataurlzatlon by Holding and H • T .S • T • ut.hoda 1 Juat 

bolling, Sl ... ring and Sterilization. The decrea•e la 

•an \lh•n th• ha•\ treatment l• increased and it 1• 

........ in the ca•• or •t•r1111atlon or milk'• ror •x•pl•t 

on Ju•t bolling th• decna•• ln curd tension u colllP8red 

to cn:~1)il'll>l rau •llk le or th• order ot 29.89- and th• 

d••"••• la .. ....._ to the a>et•nt. of 12.31~ upan •terl• 

llzetion 11a .. uao the orlQlnaJ. av.i-oge value or 39.S•? 

d•n••fJ to 1•~89 •KPraa••d in te111• or gu·. 

The lndlvlclual veluae on the eurd tanelon tor 

'h• ••l•ua lllllc -pl• 8'1bjected \a h•t treat.ant are 

tlWllft ln Appendix table • 2 ~ lhw atetlatloal analy•l• 

er th• data l• pnaantad ln Table 2 ( 8) • The lncnaaa 
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'" ~urd tenalon aa a result of heat treat~ent l• signiticant 

at 1% lrivel ror tha di rrert1nt heat treataaonta uhen co•pered 

vlth irau allk~ The incraaae l• alao aignirlcent batuaen 

theaa •ethod• or Pllateurlzation and just bollln~h But 

bettJeen juet balling to ai.,.ering the lncreese ls not 

•igni f'lcant. 

Both Chopra ( 1963 ) and R2a J.l !1 ( 196( ) reported 

the curd tension or goot milk ( rau ) clotted ulth rennet to 

be or tfla order of 40 g11a. \alhich is very clo~e to our e veroge 

value ot 39.847 for row milk. further, Chopra (1963) 

reported e value o' 24.3 - 26.S gm ror the curd tension or 

cou rillk end explained the lower values of' curd tenaion ror 

cow milk ln v1eu of lt11 longer clotting time ea compared 

to goat 1tllk'• 

~r reaulta in tha preeent inventigetion on the 

curd tanalon of raw adlk have a uide renge betuaan •ini­

._ and mcx1-HI ~ 1 uea 1••• 34··" and 48.•i• Tho reason 

belno th•t the dirrcu·ent goats war• at varioua etJlgea or 

l•ot•tlon~ s1.11ar rlndin-t> \:~~· r~ reported by Ql111ble a !! 
( 1939) 1 Turner and Gurrlaon (19•C) t~at the curd tension 

et Q08t •llJc verled Ytth tho lactation poriade 

Chopra ( 1963) observed that th'1 lowering in curd 

tanalon or h•at•d milk • pPeared t.o be dua to th• redu­

ction er calci• ion concentration end cecreaae in 

elaettc•tetlc oh•noe earrl•d b)t c•••lnate •ice11 .. ·• 

Paaalblyt lt •ioht alao be due to the rondo~lng or •ot1• 
albmlft lMoltdtb and th• protein ltaalr ge\tlng denatured• 
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IAOLE - 2 ~Al 

~tJRO Tf!§.t DN Or r. Or· T !'II LK J\J 
01 rrtR(NT HEAT TR(J\ Tl'CN~ . . 

s1.No. Nature or iota.at CYf!L~inn 
Heat ;t.:-C l! - milk 
tment'• ~emplea l't1n1Pn.1rn Ma~if!IUet --.....-------.......---- - ·--

1. Rri U Mi l k .... 
, ..l 3.t.44 40 .4:?. 

i-. Paet. by 
Holdin9. 

,5 30.DO 43·.42 

l. HT~T Past. 15 29.32 .3.22 

4. JuEit 0oilin9 1!; 2S.so 30.90 

S'• Simme:-ing 15 19.DO 32.93 
6 .• ~ ~o ri 11 za •;!on 15 13.02 18.40 

Jl\BU: -2 ( &) 

'" 11!!". 
% age 
dacrr ase 

A'Je t-SCJ8 

39.847 -
35.992 7.41 

33·.429 16.10 

2?.!136 29.89 

25.49 36.03 

14.999 62.38 

Souroe of 
vn rlt1t1on 

Deg roe S-.. Of' ftaan tt\Jll r. 1,jalue 

e.t ... een 
blocks 

Betwe.n 
tre&t1111nto 

£rro~ 

Total 
I 

or 
treodtJr.a 

eq~r• at e f'!Ut' re 

14 382.210026 2s .a?S11 e1 

9 1081.81510 1211.57302 

?D 4'13'.12268 0 1·.1ua DIJ'12 

89 lt23.&•7tl1 

--
** • S~gnlf'1ount at 1~ level. 
Crit1c11 l di r,ercnce • ~.S2'2. 

... 
119.99113 
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• 
Thu. tt,e ct,ar\Qe an the coaeln particle• umtoubtedly 

appears to be a rector ln curd tension. Higher chanf)ee 

••na •law caa9ulatlon and aort curd. T.,e louered 

curd teneton or boiled milk have also be due to the 

decrea9e in t.he hydretion of casein or ~ f(loaneln as 

thrJ tomperature ua• incr11aeacr. Our rindinoa in th• 

~rn!!ent 1nvent1gst1on9 that t"1e curd teneion or goat 

•Ilk erter sl~o~ing end ater1lizet1on become• atlll 

loue.r ar~ ln ef)re•ment Yith the ebova author·. 

S.3 IlTRAJABLE Acto11v or gOAT MJLK1 

Th• abn•rvatians on titretsble acidity 

( •xPreeaed aa percentage lactic acld ) of' reY goat 

llJ.lk and after lto •ubjnctin9 to different h•t treot­

••nt• 111 eheyn ln Table 3 (A)• The valuffa indicate 

thst there la no change in the tltratable acidity uh•n 

rau •llk le paateurlzed both by Holding and H.T.s.T. 

•thod•'• Th• tltratabl• acidity or ori9lnal rew 111.lk 

lno1t1•••d ,.._ a.i• to o.1s1 t o.1s1 end 0.111 on an 

•V••S9• •• a neult ot luet Ba1Uno, SiMftt8%ing and 

lterillietlon r••P•etlvaly1
• The percentaoe increaae 

ln \lti-etable aat.dl\y due to •t•rllizatlon thue worked 

eut to lie 11.1-. 

Appendlx Table-3 ahoue ,r.e valuaa ot tlt"tabl• 

•ldlty tar "'• lndlvtdual ldlk ••11Pln aubJeo\ed to 

di"•""' he•\ treataant• vla. paateurlze\lon, J .. \ 



s1. 
No. 

1~ 

7. 

l. 

4'. 
-s·. 

5·. 

I I 4? I 

TABLE - 3 (A) 

Netura or f~o. Of :& AciC:S.ty ns L '1Ct ic 
HP.nt t :ie1:~- milk gc1d 
tmnnt~. sa111Plaa PllniMUll Ptaxi111um Ava1·ac;,• - __ __....,..__...._.. 

R81J ldlk 15 0.12 o.1a 
Peet'• by 15 
Holding. 

0.12 0.18 

HlST Pnet. 15 tJ.12 o.1a 
Juat i3o111ng 15 0.12 0.11 

Simmering 15 0.13 D.19 

Sterilizetion 15 o.1s o.~1 

TABbC - S (S) 

~NALY§lS IF' VARIANCE TABLE 

0.1.a 

a.149 

0.148 

o.,s1 
o.1so 
0.176 

Sourcea or 
variation 

Dear•• or Su• ot Mean •ur.i 
square Gf S(lUare 

treed Oii 

~CJll 
increase 

--
-

1.9 

&.s 
19.5 

Fe Value 

.. 
Between 

block a 
14 o.0212ysssss 0.00194968253 111.4609?4 

Betue.n I a.009:s29sss ss o·.001a1s11111 101.621121 
t r1mt•e nta 

Ei-rcr 

Total 
'° o.00122~4G o.00001149a.2 

89 o.m ?a45Gsss 
- .. .......... 

... llonl r1eant ln 1 ~ level. 

~tleal dlrrarenoe • a.Dn4DI. 

-

** 
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bolling, siaur.erlnn end sterili7etifln. Th~ rn~ulte on 

•t•tiatteel enaly•le ( T~ble 3. B ) revasl th~ t the 

inoroe~e in tltrAteble ocld!ty ts eignifica nt et 1~ 

levol t.Jh•n •lct1m1J1'1"'J and !lttJrilizetlon of" milk is 

on rried out·. Rut utian raw 111.lk ie pestet.1r!zad by 

Holni~ a nd H.r.s.r. MP.thndf' '3r bcilGd then th• ln­

cree~~ in thm t!tr~teble acidity ir. not aignifiosnt. 

Housver, 01nong th~ f::·eotmente tho !ncrG~nc ln titra­

teble acidity 1" aignitlcant batuoen bo111n-~ s nd aia:ner­

ln9 nnd sinner!~ to eteril!zetion. 

Tho "6lues cf our titrotr.ble acidity \icbl~ -J A ) 

rangod bstween D.12 and 0.10 ee p6rcent lP-ctic ecid. 

A simllEir rsn~• in the V!llwaa ~r tit~tsble e!lii:-!ity or 
got1t 1111k hfts b•ert reported by Pftrtcssh and Jenneee 

( 1960 )". Houevar, t'111-:e 1s no report in l.ltereture 

far tha nff'ect ar heat treatment on t."aa tit!'(ltabla 

acidity or goat •ilk.. lut Crl•bleby ( 1954 ) !n hie 

studies on cov milk reported t~~t the tltretabl• acidity 

lncree•ed due ta he&t t"8tmf'nt. The reason tor thi• 

increase ..,ae ettributad to e part of the lbctoae coabi­

nlng uith prot..=1~ enrt thl" protein lncto!:c cc11bination 

being reeponeible tor a part or the inareoeed titretabl• 

.. c1dity in heated milk'• 
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s· • .- RH or GOAJ !'!JLK• 

The date obtained on the pH values or goat r.tilk 

ae a r•ult or varloue heat treat•nts 1• ahawn in 

tabla 4 (A)i.- It ie obeel'ved that ra" goat milk an 

an average ha• got a pH or 15·.s1. Th• pH 1• very sll­

gf'ttly decreased due to pasteurization ot mllke Bolling 

and e1-arlng bring abaut a noticable decreae• in pH 1 

the av•~ave veluea being &.412 and &.406. Th• decrease 

ln pH Dt llilk beOQlft .. PitOMlnant ( s.04~ ) dUB to 

•t•rlllz8'lon1 the average value dncr•••lno to 6.195 

rrca an original value or 6.57. 

The values et pH ror individual tdlk aamplae 

are preeanted ln Appendix Table - 4. Th• results are 

etetlat1cally analysed as given ln table 4 (B). The 

change J.n th• pH ot llilk on pae\eurlzatl on 1• not 

•i1nlt1oa~. Th• decrease ln pH ls, howave~, aignltl• 

can\ a\ ,. level ln th• ca•• ot Juet boiling, •l••ring 

and eterlllza\lcm ot llilk·. 9etween th• method• or heating, 

the decnaae ln pH le lMl9rd.flcant •JCC•pt bet.,..n 

•1•uino end eterlllza\lori. 

Var! oue worken llke Ga•ble ~ a ( 1939 ) t 

Traut ( 19•1 ) , Dhar11arejan A~ ( 191• ) , Raa and 

Da•\U. ( 1911 ) and Parke•h and Purl ( 1980 ) have 

•••lftlned th• pM val"'- tol' r•u voe\ Id.lie•'• 1"• range• 

ot v•l•• "P•~•d by the• are alll•t •illllar \o ow 



;t'ABLE - ~ (A) 

pH VALUE OF' GOAT MILK ~T DI rf"[ ~L NT H( 1 __ r ·-. r. \Tnt rlT 

s1, Nature af t'o• at eH _Vi!lue 
No. Heet troa- milk MlnlmUID Plexlmuin ~ ver o<Je 

t1nent. oaaplee 

1. ~" milk 15 6.41 6.70 6.S?O 

2. Paet. by 15 6.30 6.10 G.~02 
Holding 

J. HTST Paat. 15 6.38 6.69 6.~ag 

•• Ju at boiling 15 6.36 6.59 6.452 

s. S immo ri n'il 15 6.32 e.so 6.406 

s. 5ter1liz~ti cn 15 6.01 6.39 6.195 

TABL£ -4 ( B) 

A ·~A L v~ IS or Vf!. IUA f'IC( TABU. 

- ·--· .. - --
Sourcea ar Degree S U11 Of ftean eura 
variation or SQUor• or 

rr11od011 oqunr• --
Batunn ,, 0.409fB?.17 c.029191'5815 

bloake 

Bet\leen 5 1.09608888 o.21v211n& 
.. ,.,et•ento 

Enol' ,0 a.1a••nss D.00213539185 

Total 89 111892419 

.. • Siunl rleant Yi\" 1 ~ level. 

Crttlce! rllft•l"flnc8 • D.049862 

~ age 
decr~ o se 

-
0.33 

o.sJ 
1.10 

1.eo 
s.04 

v. u,,1ue 

- -
11.01~72?3 

.. 
•• 83.1120•22 
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f'lndlnge ln the pnaent lnveetlootl °"• No worker 

hae reported t.he errect or h••t treet11tt nt• on the pH 

value• or qaa\ ullC. Howevn Subhaah Chandra ( 19?4 ) 

ebael'ved e alloht d•Cl'•a•• ln the pH valun or aow end 

burraia milk due to heating:. Our r .. u1 ta, thauvh on 

o•t llllk, elao ohau a •1•11•1' trancf. 

5·•1 fAJ, SP£CJ EJC 'RAYJJJ ANO TQTAL S OLIOS CQ!fTCNJ 

Gr p OA J !'fJ LIC 1 

Though no chenv• la exp•ot•d ln rot a nd total 

aollda •• a rr.ault or h••t tnat11ent ot ldlk, but th• 

study waa conducted to hova en ldtta ebaut th• ._uality 

ot lllllc ( with napeot to lta aollda content ) belno 

etudl.S t'or lta phyaleo-chtttd.eel aharacterl•tla• aa 

arrected .., heat tnat•nt.·. 

Th• ••rvniane raonded on rat, epeeltlo 

orevl\)' and tatal aollda or 9oet lllllc ar• •h°"" ln 

Tabln • 5, I and ' n•P•etlvely. The lndlvldual 

val.,.. ,_. varl.,. lllllc ample• hew b•n PN9•nted 

ln Appendix Tabl• • •• I end T. I\ 1• evident r.• 
th• naulta tha\ then la no oh• g• ln '-'• .,..1ru 
vnvl\y and total aollde ot dlJc • • n-ult ., P•l•u­

d.U•• b8lllf1Vt aS-.rl"I aftd •terill..U-. A veJY 

allGltt 1-N- h•t hGW8Wl't .... Mted ln •P•lrle 

owevlty end totel Hlide ot UJJc l11 the •- "'~"' •. 

,. . '· / "" , , . . . ' •, ... 
+ 
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!ABf& • f 

(AT CONTtNT Dr G~T rjJys AT Ol rrrRtNJ 
HEAT TR£f;Tt't£fil 

s1:. lature or 
NO. HeJtt trea• 

tmen~• 

No. ot rat..ael!!ant ~ a~• Id.lie _Ml_n_l_lllllll___,,....,M;,....__;d ........ Ull__.....,.A_ve __ ra·-,-.-di r's re nee 
&allQ)lee 

, .• Rau •ilk 19 3.D 4.s 4.oo -
2'• Pe•~• by 15 

Holding 
:s.o 4.5 3e99 0.21 

3. K.T.s.T'. 15 
Paat. 

3.D 4.5 3·.99 o.2s 

'· luat bollino 15 :s.o 4.5 3.98 o.so 

S"• Si•ering 15 2.1 4.S 3e98 o.so 

••• SterJ.11zat1on 15 3·.o •.s 4.oo -

' 
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JABL£ - I 

SPt;1ac J:RAVITY or COAT .. iuc AT 

t>JrfERENT HEAT TfiEATPl:ffT 

Mee at SPECJ F"JC CRAVJTJ 
llilk I 

••Pl•• M.nillUll Plan.,• Average 

Raw ndlk 11 1.moo 1.0332 1.m1' 
Paatsl by 
Held ng 

11 1.moo 1.0333 1·.m11 

HeT ·~•1'• 11 
Paet • 

,.mao 1eO:S33 1.0318 

luet boiling 11 1.moo 1.0333 1.0311 

Si•erln;a 11 1.osoo 1.0336 1.0320 

Sterlllzetlan 11 1.0300 1.0331 1.0320 

, 

- ag• 
1rw21"8888 

-
0.3 

0.3 

o.& 

D.9 

o.g 
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IABLE - 7 

IQTAL s OLID c ONT£ NT or G~T I'll LK AI 

2lrftRENT !JE:AT TBEATl'CNT 

S.1. Nat.Un ot 
NO.. Heat. trea• 

No. ot 
ftllk 
e•plee 

"lnlm'9aximu• Average t•"'·· 
f. Raw ldlk 15 11.240 13.'90 12.a?B 

2'• Pae\., .. 11 11.260 13.790 12.aao 
Holding 

s. K'eT~:•'t• 15 11.240 13.'190 12.8'18 
Pae\. 

••• Jus\ bolllnt 1S 11.315 13.'80 12.aa1 

Si• Si.Merl no 15 ,,.220 13'~160 12-.an 

••• S terl 11 ze\1 on 1! 11.290 13.840 1%.940 

-

% age 
increase 

-
o.01s 

-
D.069 

D.132 

0.481 
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and eterlltzll\1on1 abevloualy bacauee a little evapo­

ration or water takee place during thaee procesaea. 

Dutt data ln table 5 eh""9 a mini-..• fat per­

centage of 3.0~ and a Ma>elllUll or 4eS%t with an average 

,.t aantent .,, 4'.0. ln C)Oet Milke A t'eu Yorlc81'8 have 

repas-tod th• tat content or goat milk including Indian 

brHda of' goata. N.ttal and Pandey ( 19?1 ) abeerved 

the tet content or Barberi and lamMpurl ooda to be 

• ·.11 and s•12 reepectively. °'•no and Ki• ( 19'18 ) 

report•d a range of 2.3 • 4.T~ or rat ln Sanna.n goat 

lllllC• AQ~awal and lltattecha~a (1918) reported a rat 

content, at s·.a:s, •.&& and 4.12• ror Blaelc Bengal., 

BarbaJPl nannlea, and Black Bengal x Barberi nannlae 

bread• reepecttv.ly. Our tlndlrYJ• en rat content rese­

llble wlth the above Yorkers taking lntc account that rat 

content varl•• due ta dlrrorent breads snd regions. 

The averao• value ot specific grovl'Y ror goat 

•ilk ( table - & ) ln the preeent lnveet1gat1on ua• 

tound to be 1e03tf. Slrry and Haaean ( 195.4 ) reported 

apeol,lc 01'8Vl\y or 1 ~e02'2 ta 1!.0316 tor gaa\ •ilk'. 

l•nMea and Pattllft ( 1959 ) atated that apeoiflc gravity 

ot oaat lllllc va•l•• dm to veriet1on in rat content• 

tH1P•ratm• er .Sllc and th• ••thad ar •o•sure•nt• 

Parka•h and Janna• ( 1918 ) reported a wide variation 
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ranging fr• 1•021ta1.042 in the apec:lrlc gravity 

ar oaet •ilk ror individual bread• end di trerent 

leotaUon perlad4. Our neul te are in close agreement 

wlth thaae v~•~ cctWlderlng tho rectors ( like rat 

content• breed and lsctaticm period etc. )-. responmi­
bla ror thtl variation in epaclric grnvlty or goat 

ld.lli. 

Yhiteker ,11 :.& ( 1927 ) and Uegenar ( 1953 ) 

observed vartually no ch8' ge ln the spaclric gravity 

or cou •ilk on h6ating above 40°c. But Short ( 1955 ) 

report8d o pronounced increaea ln the epociflc gravity 

or cav llllk on h~ating rrm 40-90°d. In the present 

"Ork a alloh\ increase or 0.3~ ln apacltic grc.~ vity uae 

observed dua to paeteUl'lzat1 on or go.t mlllce Bolling 

1ncnaaed the value by o.,. whereas both elm•rlng and 

eterlllzatlon reaulted in an lncre••• or D.9. "'11ch by 

all ••M le al•aet lnaivntrlcant:. 

Tabla • 1 reveal• an awrege value or 12.818~ 
er total aallda ln 908\ •1 lk. The lncr•••• in total 

• allda due to • ven • ••vin heat treot..m Ulce 

•1-•1"9 end aterlllzatlon le WIY •••11 and lnalg­

nt rlcant •• stated aarll•r ae well~ 

r.1 JDrAle R!jDUCl!!IC CAPACITY (TRC ) OF' GOAJ !'!JL!U 

Table • I (A) lndlaatea the valuaa ar total 

••dtalng aapa•l'Y ( •1t11reaeed •• llQ• ayatalne Hll/mt • 
• , llS.lk ) ar oek Ill.lie and it• ahanQ•• d~ to dirtarent 
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IA!U: :I (A) 

JDTAL REO!JCING CAPACITY 'TRC} Dr GM! fD!a!S 
~T DJF'~RC!fl HEAT IRE ATl'C!!I 

11. Nature ot Na. Of' TRC in •9•• or cyatelne 
Noe heat tna- tdlk HcA/•la 

t•nt• sa•pln 
Pllnl•• Plaxi•u. 

,. Rav llilk 15 o.22s 0.445 

r. Past. a., 
Holding 

11 0.221 o.us 

31. H.r.s.T. 
Peat1 

• 

15 o.2so D.4?5 

•• luet bolling 15 0.210 o • .tas 
5i. Sl•eialng 15 0.210 o.ss1 

'· Ste~lllza\lon 15 o.&25 1.250 

IABbt ... (B) 

ANALYSIS or VARIANCE TABLE 

S :iurca et Degne St11 ot 
variation ot aqUai. 

tn•d• 

.......... 
or 

aquan 

Average 

0.310 

D.318 

0.32'1 

0.342 

o.3&~ 

o.eo• 

~age 

• increase 

-
2.sa 

5.48 

10.32 

11.•1 

191 .61 

r. \jelue 

let ween ,. o.m1n•2 o.DllllT748T ** a.1m1&T.S• 
lalaak• .. 

I ·~11112112 0.12231M22• 1o&.012'166 

,~ .... ft a.1•210,•1' a.DD71111383 

Tnd •• s .. sam7D2 

H • Sitnl,lo•"' ln 1 - level'. 
Crttlaal dlrterence • a.oass1 
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heat trantnKJnta. The ev~· rage value ot o.310 1ncreae:>d 

ta 0.32? and D.342 due to H.T.s.r. pnstourizatinn ~nd 

Juet bolll~ at' milk. The incra11ae •Jae eliql"ttly mare 

upon sl••Tlntl ( valua, O'e364 ) "1ereae due to steri­

ll zatton t .. • lNSNM8 wae about thn• fold. The trend 

or incl'eeae in the TRC valuea due to vnri i1'JS heet 

tnat•nte hae also be•" e>Ch1bited in th~ figure 

attachecfe 

Thn 1nd1v1dual values on TRC ror the ~arrarent 

samples have been given !n Api>endi>C Table - Be On 

&totisticel anelyala ( Table 8-8 ), it ie observed 

that the 1ncraaae in TRC due to heeU.ng is not 81~"1-

flcant in all oth•r processes except sterilization 

wharaln the lncraaa• ls siqnlf icAnt at 1 ~ le~l. Among 

tno heat treatmente, tha increase in TRC is s1gn1-

r1cant only baty••n ai1tmerinq and sterilization at 

•ilk. 

Na work le traceable in literature on the 

er'eot of h~at treat ... nt or goat a11k on ite total 

reducing capacity. 

However, eevaral workers aa already otuted 

under the ohapter 7.D have ob9ervad an increase ln 

th• TRC af cow and buf,.alo ld.lke \lhan theee are 

eubjeeted to vRrloua hr.f't traetnnte. Jn the pnsent 
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ln"r.etlglltlon on qant milk ue trnvf' o~!\erv c: d c cinilDr 

lncren11e ln Tnc or g0t1t milk ott a reeult of he ot 

trer;tment'. 

Jogindel' SiticJh J1 .11 ( 1970) examined ths T RC 

or re" goat. milk end repOTted an avarego Vlilue or o.307 

expreenad &5 •g oyst•lna Hel/•1• ot •ilk·. Their value 

ie •lightly lower than our tindlnge ln tho present 

inveetlgetion. Thi~ dirferenc•f ie obviously due ta 

the vorlntian in thn breed of the anlmels ~nd ~ay oleo 
f :rl d .. : 

be due to other ,actors like lactution periorl onci/ uh1ch 

arrect the composition or milk'• 

The regulto on Ten v~ luc~ of goat m! ~ k hove 

been pT."es~nted ln table 9 (A). The rlnta ~ev~al• \hat 

thef9 l• only a allQht lncrtaeae ln the TOA v~luee 

•xs>rtteeed ~· abeorbence et 443 mv Mhrn allk ls 

paetemlad'. The l...:reaee 1!' 11ore thnn Of'l<! ~nd & hnlr 

\l•es due ta boll int} end tillll'terlng .,, 111 \ke Th• 

eterlll2a,lon Of Milk ha9 shown about four tinlf'S 

lner•a•• ln the abtasbanc• valun t u the orltJlnel 

vr-lua or raw •lllc lnnna••d t'I0111 o.m'I to o.144 upon 

aterlllz•ti~n, Th• flndi"'le have also bean prenented 

grapht.cally ln th• etteahed rivu~• anrl atenp riae in 

the value• l• evld•nt t•Cll the graph &.&hen milk 1• 

etorl llsec:f• 

• 
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TABL[ z 9 (A) 

TH109ARBU!ARJC ACID 'TBA} w~ LUC lft ABS ORBll ~U:[ D[ 
~DAT Ml lk AT 01 rf"E RE NT HE AT TRE·.TM( tlf 

s1. Nature at No. ot TBA • 
3t!lYll Na. Heat .tree• •ilk 

"lni .. tment·. 8811Pl&a ftaxiau• 

, .. RaY 9llk 15 O.r.30 o.oso 
'Z!~ Paat. br 

Holding 
15 a.mo o.oso 

~. H.T .s.T • 
Poat'• 

15 o.ms o.054 

•• lust bolling 15 o.040 o.OTS 
s. SU.ering 15 D.045 D.O'JD 

s. Sterillzaticn 15 0.120 0.110 

TABL[ • 9 {I) 

ANALYSIS Qr 'e'J. ~I J .:£ T J. ~ LI 

Sources or Deone Sm flt 
varletlon et a.-n 

rnecta. 

• 

Averag e 

o. O:S? 

o.o.o 

o.°'J 

o.os2 
D.061 

0.1~ 

Batyean 1• D.0051'522%21 a.mme&MV!?B 
blacka 

Between s o.12Mas155 o..mta~m11 
treatllenb 

Total 

~ GCJ• 
increaae 

-
a.1oe 

16.216 

40.54 

64.864 

219.189 

r. wtlue 

.. 
l.60l9?'7C 
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Appendix Table - 9 ehaya the TBA velu88 or 

the individual goat cd.lk aamplae. The date vaa analysed 

etatletlcally as ahown in Table - 9 (B). 'The increase 

in TB/\ values due to paet.eurization ot milk la nat 

elonl,laen,.. But th• increase bec011• elgnlf'1cent et 

1 % lewl ln the eubaequam aparetione ot just boiling, 

•l••rlng and ater111zatlon. A•ong the treotllenta, 

the lNn.eaa 1• not eionit'lcant betueen the ••thoda or 

peetaurlzatlon but lt le elonifldant betveen all other 

heat treat•nt•;• 

Since starlllzation of milk involves a aevore 

heat treatltent 1 a •light brownl•h colour also appear• 

in the product alongv1\h a oooked tlewUl" development. 

Ae ~ld~oxy .. thyl turtural taJ'lled 1• an lnd•x or 

coloul' and rta vaur1 the values ror eterillzed ldlk wen 

also •xPH•••d a• •Iara.ale HPlr /llt. ot llllk. The 

lndlvldual valuh have been given ln the Appendix 

Table • 1u. The H"r valu•• ror aterilizatlon milk vera 

tound to vary rra. 4 • .a& to a.208 with an average 

at ~21tf. 

Dalla Pl•nlca n .11 ( ,,,8 ) repor\ed that the 

""' rol'll8d ctu.lno prmaeealnv ••eaure• the lncldence or 

ta.eat •JCP•u.- ot llllk pl"»vld•d the elld content• or 

ltllk \o be analyud la kep\ ao,.tant• Th9>' obaerved 

the\ \h• total Hftr aoloul' l• • f\lnD\lan or the aollda 

, 
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content or ld.lk, with high solids yialdint:J more colour. 

SalnUttlaan end Nlahaen ( 1970 ) reported th~t ""' voluee 

•MPr•aead aa abaorbar.:e at ~ .., for UHT treated caw 

milk were between o.o? • 0.09 and ror in bottle eteri-

11 zad rd.lie botueen 0.16 - 0.24. lhe rasults in our 

preeant lnvestigatlon ror sturlllzed ad.lk vory betueen 

0.120 • 0.110 ulth an average or 0.144. express ed ea 

ebtiorbance. lltr slightly loyer values then th• above 

authon can be attributed to the cmaponitional differen­

ces between the cow Eind goat milks or e la~ser heat 

treatment given irt our axperl•ent· • 

.• • • * 

\ 
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&.o SUMMARY 

6.1 Th• J.mportance ar the presont investigation 

hea bean hloh•llghtod in the chapter8 on Introducti on 

( 1.D ) and Scope or work ( 3.0 ). Th• varloua eepccte 

of uork done earlier by d1,rorent authors has been 

rev1eued in the chapter ( 2.0 ) on the phyelaa­

chenlcal aharacterietica or goat r:tllk oo affected by 

heat treatments viz. pasteurization by Holding and 

H.T.s.T. meth0da 1 Juat Bnilino, Simnarinl) end 

Sterilization. 

6.2 Samples af goat milk were obtained traa the 

goat herd ( Saanen1 Beetal, Alpine, Saanen x Beetel x 

Alpine, Saenen >e lketal, Baetal x Alpine cross bred 

goete ) maintained at the Institute ral'llle Tho various 

heat treatments to ooat milk uere eubject~d in the 

Dniry Technology Oivialon. 

6·.3 Pasteurization by Holding methOd uas carried 

out a\ 13 • 63.s0c far 30 minutes and tor H.r.s.T. 

•ethod at 71 1.S • 12.0°c rar 15 eeeonda. ror Just 

boiling, llilk w•• broUght to boll -•ntarlly "lthout 

any holdlng1

• In the caae ot •i••ring • Ill.lie wae 

flrat brought ta boll end then elnnt!"d ., 11°c 
tar 3 lllnut••· for atel'lllzetlon, • et•• pn.eUI'• or 
15 pela ( 121•c ) wee •llPlayed rar 15 •lnut••• All 

th••• heat treated milk ••llPl•e were all°"'d to aaol 
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and •• .. lned ln duplicate tar their physlco-chmr:d,cal 

prape.tl .. , via. Vlacoalty, Curd tension• Acldlty 

end pM• rat etontant, Spealfic Qrevlty, Total solids 

content, Total r9duc1ng capacity nnd Thioberbutaric 

acid. 

& • .t Vlscosl ty or goet r,,llk Uft S meP sured by 
-

Ostwald's viscC11Cter1 Curd tene1on by To~lc.at:t ric 

.. thod after coagult?tion '"11th rennet a Aci r!ity, pH, rat, 

Speclfio gravity And total solide by ISI method$a 

Total reducing capacity by Acid ferricysnida method 

end TBA veluee by Kenney and Bassette aethod• 

&·.5 Vlacaslty Of goat milk ues observed to lncreaee 

uhen raw ldlk wae eubjected to haet trastlt8nt, th• 

incraeae boinq •o?a t.11 th a higher heat. treatment. 

The increase in vleomslty &.fl\& tound to be the maximum 

t.lhen he.at trea tment wa :::~ cowre aa in t.he oaeo ot 

ate ri 11 ta\1 arl;. 

.s.s Curd terwl on or o oat alllc waa tounrl to 

d••r•••• with th• increa•• ln heat tr611t••nt to milk'. 

The d8ene•• '"curd te,.ion we• 1tanc1 .. in the case 

or •t•rillzed •llk". 

f. T Aeldl\y er goat •ilk wa• not af."•cted "9en 

raw dllc vae paateurlzed by Holding and "• T .s •Te. 
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••ttuad•• Thai-a wae no elonitlcent inarenee in oc1d1ty 

uh•n milk wee Just boiled; but the increase beel!ll9 

Praoreaslv•ly algnlricent on simmering end gte rlllzetlon 

Of ad.18<. 

&.I pH Of goat milk M88 abaerved to d8Cr&S88 slowly 

as rsw mll~ uaa heated to pasteurization, bolling and 

eil!ln8S-lnr.J• The decreaee in pH wee CQlflarntively 

more in the oaee at ater111zatian. 

'•' Spaolfie gravity, fat and total solid• of goat 

llllk wen not •treated due to heat treat•8ftt aa expected. 

Hovevar, tot.al aallda wen 1ncreaaed slightly on almmering 

and atorlllratlon or •ilk because ar acme uater 

evaporcUon. 

&e10 Total redlming capacity af goat ldlk ues abeerved 

to increase ae a nault of heat treat~nt. The 1ncnu•• 

wee veiry little on pasteurization, rollO\Jed by bolling 

and a1111t11rlng or •llke The tot.al reducing capacity or 

tdlk wae tound ta 1ncreeee by about thr•• told on 

at•rlllzatlan. 

1'911 TSA valuua or ldlk uera found to lncresee 

elightly aa a nault ar bailing and •1••r1Me HQU9V8rt 

ln th• DD•• or •t•r111zat1on th• lncrcac• ln TBA 

value• • or milk baclllNI •lgnirlcant • 

• • • • 
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APPENDIX TABL£ NO• J 

E((ECI or Ol([ERENT H£AT TR£Aif'IE.:N"IS ON Tff[ ~ISC'l>l!X 

I! g~IPOISC 9(.GDAI l'll!:t< 

s . ..,1. Rau l'lilk • P11l1w1:,sed "ll!s ltklt Bolling Sito•rlng Steri liz•tion ••• Holdlng HeT.S.Te ('5°c/3 11taJ < 121°c/1s 11ta.) 
•thod .. thod 

1. 2i.0394 2·.1sn 2:.2145 2·.27a 2.4102 2.5544 
2~ 2.D7t3 2.1203 2.192& 2.2519 2.3194 2.4145 
3 '. 1.19'9 2.1095 2.1120 2.2599 2.3'59 2.339.t 

4·. 1e939D 2.1!01 2.1l09 2.2631 2.3022 2.3163 

5~ 2.099t4 2.2145 2.2351 2.3414 2 .410'2 2.6883 , .. 1·.1402 1.8025 2.0110 2.30:S1 2.3634 2.3936 
. .,. 1·.1210 2.1035 2 ·.2654 2.2901 2.3,00 2·.3165 

a. 1·.9345 2.2,00 2.2314 2.2651 2.2994 2e:SBl5 

'· 1.86.S 1.9912 2.0934 2.2321 2.3012 2.33'6 

10. 2.fY.132 2.1625 2.2231 2.3061 2.3770 2.S341 

11 ·. 1.FJ1~ 2.12?3 2.22m 2.2030 2.laJI 2.41 o.t 

12. 1.4523 1.5159 1 e6583 1 e6189 1.1410 2e5'7SO 

13. 1.1342 1 e684S 1.7904 1.9036 1.9974 2.6320 

14. 1.4390 1.so40 1.!5865 1.6734 1.8567 2.5445 

1!5. 1.8041 1.8634 1.9239 , .9706 2 .Ol13 2.7354 

Average 1.n:.00 1.9830 2 .fE93 2.1541 2.22as 2.4951 



APPENDIX TABLE NO..Z• 

Er[ECT or OIJ"F'[R[!I ff(AT TREATPlrNTS m. THE cuug 

!ENS I ::N l t:Pta} Of: GOAT P'1lk 

S•1111le Rw Mlle P11t•uE&1•d ~l!s lust Boiling Sl1118rlng Sterlll2'1t ion .. ,. 
Holdlftf) H.T.s.T • ('58 C/3 llta.) (121°c/1s .ta.) 
..thod •thad 

1. 39.40 3&.84 32.DO 30.04 27·.so 1s.oo 
2. 34~.94 30.DD 30.DO 27.24 25.30 11.so 
3~ ,, ... 10 31.DO :so.20 30.14 2?.M f8~0 

4'. .34·.44 30.DO 29.32 21.00 2&·.a4 14.20 

s. 38~.24 36.00 30.40 29.40 25.12 1:s.so , .. 39.40 35'.48 32.SO 25.so 22.65 15.48 .,. 41.4D 3&.28 33.16 30.00 2?.24 14.44 

••• 48 .• 42 48.42 43.22 2?.62 26.58 15.14 

'· 37.00 34.30 30.60 25.33 24.43 1J.D2 

10. 43.00 39.00 36.SD 27.65 24.SD 16.00 

11. 41.so 38.00 36.?D 30.90 24.00 14.BD ,,. 40.DO 36.DO 34.00 26.29 19.DD 1s.10 

13. 41 e2D 37.44 30.00 26.60 23.42 13.06 , •.. 42.60 40.20 37.42 29.04 25.so 1s.20 

15. 40.SS 38.42 34.60 27.30 32.93 14.00 

Average 39.SS J6.B9 33.it:J 27.94 25.49 14.99 



APP£NQII IABL[ N,O • 3 

..... .. ___ __.....__... 

S•11Ple Rau flt11k Pest1u1:in•d MJ.J.k JUBt Boiling Slmmorino Sterillzat!an 
No. Holding H.r.s.r. ( gs0 c/:s •ts.) (121°c/1s •ts.) 

•thod ••thod 

1. 0.14 0.14 0.14 o.1s o.1s 0.17 

2. 0.12 0.12 0.12 0.12 0.13 o.1s 
3 ·. 0.14 0.14 ('.14 0.14 0.14 0.16 

4. o.1s o.1s G.15 c.1s 0.16 0.19 
5 '• o.1i o., .. 0.13 0.14 o.1s 0.11 

6. 0.14 0.14 o.,, o.1s 0.16 0.11 .,. 0.11 0.11 0.11 c.11 0.11 0.19 

a. o.1s o.1s o.1s o.1s 0.16 0.11 

g ·. 0.13 0.13 0.13 0.13 0.13 a.16 

10. 0.1& 0.11 0.16 c.16 0.11 0.19 

11. 0.11 0.11 0.11 0.18 o.1a 0..20 

12. 0.11 0.11 0.11 0.11 o.1s o.2c 

13. o.1e o.1e o.1s 0.18 0.19 0.21 

14. 0.14 o.1s 0.14 o.1s o.1s 0.16 

1s. 0.13 0.13 0.13 0.13 0.14 o.1s 
Avernge 0.149 0.149 0.149 o.1s1 o.1sa 0.176 



._AP...,P_.E..,.N._D.-..;IX __ TA_B_LL,!D - §_ 

St111ple Ra11 l'tllk ___ _P!l!tlUll~ed ~i•k lUftt Boiling S i111r11L?r!ng SterJlizativn 
Mo'• Ht'ldlng u.r.s.r. (gs•c,13 .t:e.) (121°c/1s .ts.) 

•tttod •at'iod 

1'• 6.44 6.42 6.42 6.40 6.40 6.2? 

2. &.4! 6.44 6.42 6.38 6el2 6.15 

'· tr.s1 6'eSO 6.48 6'.46 6.!9 &.12 

4. 6.52 6.49 6.49 6.4& 6e3C! 6.D1 

s. 6.?D 6.70 6.89 6.59 6.44 6.20 

'· s.ss 6.59 6.Sfi 6.48 6.:1'3 6.07 

1. &·.~o 6.'i8 6.S6 6.50· 6.so 6.39 

•• 6.41 6.38 6.38 6.36 6.34 6.16 

'~ 6.U 6.~ 6.4& ! .. 41 fi.42 o·.29 
10. 6.SD 6.40 6.46 6.41 6.40 6.18 

11. &.60 6.SB 6.54 6.SO 6.SO 6.39 

12'· &.41 6.39 6.l8 6.36 6.34 6.06 

13. 6.48 6.~ 6'.il4 6.42 6.42 a·.og 

14'. 6.54 6.52 s.so &·.so 6.SO 6.20 

1s·. a.s1 6.56 6.S6 &.s• 6.SO 6.26 

Average 6.S? 6.SD 6.49 6.45 6.41 6.20 



APPENDIX TABLE !ID - I 
crr;cg: DE 01rrEAE!!I f!£AI I!U;erl'f~NlS o~ TH' E"'I JCQ?!I,NT er 

GDAI rtJ UC 

-
SallPl• Rew fUlk P1•~l!:mll!d "ii~ Just Boiling Si•e ring Sterilizetl DA 

••• Holdiftg H.r.s.r. (9s0 c/3 ••·> < 121•c11s •t• .) 
•thed ttethod 

1'• 3·.00 3.DD s.oo 3.00 2.90 3.00 

2. 3.1n 3.10 3.10 l.10 s.10 3.10 

3 ·. 4.SD 4.40 4.40 4.40 4.50 4·.so 

•• 4.DO 4.00 4.DD 3.95 4.00 4.00 

s·. 4.10 4.80 4.00 4.10 4.10 4.10 

&. 4.00 4.00 4.DO 4.00 3.90 4.00 

"'· s.10 3.TO 3.?0 3.70 3.70 3.70 

•• 4.00 4.00 4.oo 3.95 3.90 4.00 

'· J.90 3.90 3 ·.90 3.85 3.90 3.10 

10. 4.30 4.30 4.30 4.30 4.20 4.30 

11. 4.20 4.20 4.20 4.15 4.20 4.20 

12. 4.00 4.00 4.00 4.00 4.00 4.00 

13. 4.so 4.SD 4.50 4.45 4 .so 4.50 

14. 4.50 •• so 4.45 4.SO 4.45 4.SD 

1s. 4.30 ~.30 4.30 4.30 4.30 4e3D 

Average •• oo l.99 3e99 ].98 3 ·.99 4. DI:) 



~P · ENDJ! TABLE NO• i.a 
[J"_f".[_CT __ O_F:_ _11_IrrtR£NT HE.AT TR£ATPlt NlS or~ THE s P(Cl nc 

CRA VITY or c QA I ft! UC 

SallPl• Rau Mlle P11t1YEi•ed rJi&ik luet Boiling Si11P.11tring Sterilization 
No. Holdino H. T.S.T. (958 C/3 llte.) (121°c/1s .ta.) 

•thod •thod 

~ 

1. 1.0300 '.o:soo 1.o:soo 1.0303 1.0:SD4 1 eD'.302 

2. , .0320 1.0320 1.0320 1.o:s20 1.o:s21 1.QJ22 

3. 1.0315 1.0319 1.0319 1.0319 1.0320 1.0320 .... 1.o:s10 1.m10 1.0310 1.0311 1.0310 1.0310 

s·. 1.m20 1.m25 1.0325 1 .0325 1.0325 1.as22 , .. 1.0320 1.0322 1.0322 1.032.t 1.11.125 1.0325 

7. 1 e0l2D 1 eO'l20 1.0320 1.0322 1.0322 1.0320 

a. 1.0"318 1.0318 1.0318 1.0319 1.m20 1.0320 

9. 1.m11 1.031? 1.o:s1a 1.0320 1.0321 1.0:S2• 

10. 1.m12 1.0333 1.0333 1.0333 1.0336 1.033& 

11 ·. f.0311 1.m1 1.0331 1.0'J32 1.0J32 1.DlJ2 

12. , .0311 1.0331 1.0331 1.0JJ1 1.0331 1.0332 

13. 1.ono 1.0330 1.ono 1.0112 1.on2 1.0332 

14. , .moo 1.0300 1.moo 1.0300 1.0JOO 1.0300 

1s. 1.0305 1.0306 1.0306 1.0304 1.0302 1.0303 

Avarsqe 1.031? 1.m1s 1.0:110 1 .0'319 1.fl12D , .0320 



1
APP£NDIJC TABLE NO• 1.& 

~rrcCT or f'lJF'F'[R~•I H£AT TR£ATPl£NlS ON TH£ TOTA.I= 

SILJC1' CONTENT Of' GOAT l'IIJM 

... 
s-..,1. Rau .. llk PdtlUEl!U Pli l!s Jue t Bollin; Sinnering Sterilization 
No'• HeldSno H.r.s.r. ( 9S8 C/3 ate.) (1218 c/1s •t•.) 

•thod •~ thod 

1. 11 ·.240 11.240 11.240 11.315 11.220 11.290 

2. 1•.BIO 11.sto 11·.aao 1t:•B60 11 ... 880 11.910 

3 ·. 13·~•1s 13.395 13·395 13.395 t3.S40 13.540 

4. 12·.&go 12Ji90 12.•o 12.590 12.a90 12.690 

s. 13.060 13".060 13'.D&S 13.185 1!.185 13.110 

&. 1%.940 12.965 12.965 13.040 ,2.945 13.0&S 

1. 12.soo 12.seo 12.sao 12.630 12.'30 12.sao 

a. 12.890 12.B90 12.890 12.ass 12.a20 12.940 

9. 12.?~ 12.745 12.no 12.760 12·.945 12.eoo 

10. 13.600 13.600 13.600 13.600 13e5BO 13.700 
/ 

13.455 13.455 13e420 13.480 13.490 11. 13.455 

12. ·7 ;_.g4:J 12.9•0 12.940 12.940 12.940 13.240 

13. 13.790 13.790 13. "190 13.180 'tl.840 13.840 

14. 13.040 13.040 12.990 13.040 ,2.980 13.040 

1s. 12.925 12.950 12.950 12.900 12.eso 12.915 

Ave rag• 12'.879 12.eoo 12 .010 12.ea1 12.995 12.940 



APPENOIX JABL£ NO ., I 

EF"flk.I o; oirr, RENT H[AI TRC~ TPIEN'JS ON TH£ TQIAL f!&OUC119_G 

CAP~ CJ JJ_i~!P RES s (0 l\S 119 .~v~ TI NE H_CUa. _Mllltl 

or COAI. MJLk 

s • .,1. "- Pfllk Ppt1uri.ed M&:Us - Juet Boiling Si.., ring Sterili•tlan 
Noe Holding H.r.s.r. (95"C/3 •t••) (121°C/15 •ta.) 

method 11ethod 

--
1·. D.390 0.400 D.425 0.445 D.4&5 1.2so 
2. D.360 0.315 D.385 0 •• 10 0.450 1.111 

3. 0.445 0.465 De415 D • .taS o.ss1 1.aso .;. o.2ao 0.290 0.320 D.340 De360 a.goo 
s·. 0.305 D.390 De40i o • .t2S 0.445 D.950 ,. 0.2GO 0.260 0.210 0.300 0.330 0.900 

.. 
1. 0.200 D.290 0.300 De310 D.330 o.a2s 
,;~ 0.300 0.315 D.315 0.320 0.340 o.eoo , .. 0.210 o.2·m o.2ao D.300 0.310 0.100 

10. o.23s 0.250 0.250 0.210 o.2eo D.650 
. 

11 ~·. 0.225 0.225 0.250 D.260 0.260 0.650 
.. 

12·. o.~~ 0.250 0.250 0.2&0 o.2eo D.625 

13·. Oe325 0.330 0.330 D.3.S D.350 0.775 

1•. D.260 0.260 0.2&0 0.210 0.300 0.100 

15. 0.385 o.•oo 0.400 0.400 0.415 1.000 

Averag& 0.310 D.318 0.32? D.342 0.364 D.904 



5BtlJ)le 
No. 

1. 
2. 
3. 
4. 
s. 

'· 1. 
·a. 
g. 

10. 

11. 
12. 
13. , .. 
1s. 
Average 

Rav l'li lie 

o.osn 
0.04!' 
D,035 
0.040 

o.ms 
o.04s 
0.030 

o.mo 
D.040 

a.mo 
o.ceo 
O.O'!~ 

o.rms 
o.~o 

0,040 

O,Ol? 

.!e.PEN.QI,!_ TABLE NO, ~ .. ..! 

rr((CT or 01rn:RENT H(AT rm: .. ~ r"rMT§ ON THE ;t"OA JIALU£~ 

(!=,~Hf:~ s (0 AS OPTICAL ~ (~'s I TV) nr GOAT ;"IJ L!f~ 

P_-:t_t_11_uriead Milk Just Boiling Si••ring 
Holdino H.r.s.r. ( 95 °C/3 •ta•) 
•Pthod mathod 

o,05:! o.m• o.osg o.n10 
o.osc o.as~ o.n10 0.015 

a.am O.f1J5 0.045 o.048 
o.mc o.oso 0.060 0 .. 065 

0.035 0,035 o.n45 D.065 
u.oso 0.010 0.075 n.ooo 
a.ms 0.035 'J,Dl\S n.oso 
a.ms o.rns 0,040 :J.045 

0.040 n.045 'l.055 0.065 

o.ms 0,040 O,{ljO O,r!>O 

o.m;o O, C!iD O.fES a.ms 
a.mo n.035 n.040 0,045 

O,IXJS ci. 040 0,045 0,060 

0,035 o.ms o,oso o.065 
0,040 o.045 0,060 D,070 

0.040 0,043 o.os2 0.061 

Sterilization 
(121°c/1s •ta.) 

0.14 
0.14 
0.17 
o.1E 
0.13 
0.14 

o.1s 
0"12 

0 .. 11 

0.13 

u.16 
u.14 
0.13 
u.14 
o.1s 
0.1• 



APP£NDIX TABY: • 1p 

Err£CI or STERJLIZATJON ON T§A VAUJE lN MlCROMOL£ 

HftF' PER LJJ, or GOf~T Mll,I< 

No. ar llilk 
samplee. 

1 

2. 

3. 

4. 

s. 

'· 
1. 

a. 
9. 

10 

11. 

12·. 

13· 

1•· 
1s. 
Averco• 

s terillzatrJ. ott 
( at 15 pslg/15 minutae) 

5e928 

s.g2a 
s.2oa 
?.448 

s.1&a 
s.928 

6.&ae 
4e408 

e.2oa 
s.168 

'1.448 

&.928 

5·~118 

s.921 

a.as 
1.2s211. 
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