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!'o we• tbe teuibility ot mark ~ raw obilled 

ldlk• 146 aampl.ee wen oolloote4 troll organaecl 4a1ry term, 

rural oolleoti.on oentrea ot prooeaaing plant and ei"Y market , 

a4 th tr ebelt life detend.ned after 1tterent treatrienta . 

Tile ahelt lite tor 'the ambimt temperature expoue4 (O, 1, 2 

a4 J tm) m4 el.Oltly obille4 raw milk was 24 .o, 19 .1 , 17 .1 

et 12.1 brat 45•F. and 1a.1, 15.2, ,,.7 and 12.9 brat 10°1. 

JO» 1utmtaneoue11 ohille4 milk it waa 26.0, 21.6 , 1s . 9 aud 

15.2 bl' at 4§•P an4 16.5, 14.7 ancl 1,.7 brat 70° • The shelf 

11~e ot the paatnr1se4 bottled milk at 45°F, 700- and room 

1empenture wae toun4 to be 68 • 19 and 9 br reepeotinly. 'fbe 

quality ot milk was naluated by r forming one-hr r e88Z1Jr1n 

teat. etanc!arcl ~ate, eolitorm and. payobrophilio oount s and 

ae141ty an4 aan-pt'Otein nitrogen determinations an all _ .. r 

lee. .&octftCling to cme-br reeesurin t at, a2.7 per oent 

aamplea of dairy term, 11.2 per oent ot rural coll t1an 

oentru and ,.., per oent eamplee ot ei v market milk ere 

:toun4 eatiataotory. Tben wu bigh 1no14ence ot oontandnaticn 

with eo11~ an4 peyohropbUio bacteria 1n rural centre an4 

o1'1 arket milk. The baeteri.al oounta ot pasteurised mi l k 

were also Tery high ancl ite qualit)' poor aa revealed ~ abort 

ebeU lUe. 
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!rbe reeulte ot the present atu47 suggest tbat tbe 

quality ot both raw 81l4 pasteurised ilk waa Tflr7 poor 

beaaue of the unh7ginio oonditione of milk pro4uot1an in 

'rill.ages and tbe b1gb temperature holding tor 1 ti 1n 

oolleotica and transport. !be abort ehell Ute of the bigb 

oount paateuru milk wba expoaecl to a-tmoapherto t pera­

tul'ee tor hove in 41.Uilnl"ian, woul it Tffrl ~f1-

oult to reobill or repaateuriae tbe retum lk tor redia­

tribution as fluid milk. fbe ~eu1b111ty ot ~tins good 

quality raw obille4 milk 4eaenea oonsi4eratian un r pree t 

ocm41tiona. 
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?ftlk h ot great ftlue u protective tood. Bes14ea 

•••tial ta~ an4 Udno ao14a, 1~ auppliea all Titunne 

an4 miaerala. Its value ia 1\arthe inareaae4 1n In41an 41 t 

aa milk ia the cmly eouree ot an1al pro'e1na ~tr •• t&'rtan 

»eOple. But, Udortnmately1 milk 19 not ea11117 aftilable to 

ajozitJ ot people beoauee ot ehori euppl.J' m4 b~ aale price. 

!'he per oaptta ocneumpti<m ct milk an4 milk pro4Dete in India 

is QQ17 5.1 ounou per 4'T aa against a mSni•m o~ 10.0 cnmoea 

noommen4e4 117 tbe Naticnal fhrtrittcc A4Yiaory OolllDitt e. 

Deaaua ot non-avail1b11ity ot mimal proteine, mlnutritian 

buearda aeyelop in oaae ot ob1lctren, adults and expeotant 

mothers. The solution of the problem liee in 1noreasing milk 

protuetion an4 proper utilisation ot milk produe • 

Only about 40 per oent o~ to'tal llilk prociuo in tile 

oounUJ" is ooneumed 1n tlu14 state. Tbe rem1n1ng 60 per oent 

ie oonverted into milk produota • About 1 per oent or to"81 

milk produced is lost 4ue to baoterial apo1lap nery - • m 

.._..
116

• ooaura du• to oantem1nat:lon at eaob e1qe ot proctuouan, 

baacllin£, proe u and dietribu ion. a pert o~ -.rket 

milk 41atribute4 by uncspnhe4 seotor ia inYeriabl.7 84ultrate4. 
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Another tenor that oontribatea gre&tl.1 to apoilap ie the 

hot. olimate ot the eountry. It eomebow the QOilage 1 

obeeke4 or m1nim1se4, the tcrtal 'tutmtity ot milk availabl 

tor oonsuapti~ wOU14 1noreaae an4 more milk would be sap 

li d to-. fluid eoneaptton. 

!be ctual ty ~ 11U' t milk aYaila-le for prooeesin 

to tb 4airiee Yariee widel.7. 1 produeed in e 1 e4 

aeotor un4er better bubandr)' tie s is ooaparativel.y better 

1a qual.1 ty, whereas the milk procluoed 1n Y1l under ~­

ginio oendi t1ona ie ot poor qual.1 ty. A8 au.ob, the qual.1-ty of 

p&etauri e4 milk 1n the latter oae ie al.so bound to be poor. 

?loreover , J;Wl8teur1se4 mllk baa to be boiled periodioally to 

inoree.ee its shelf lite, beoaue ~ non-e.vailibility of reb:i­

gibtore 1n moat household•. 1th the inorease in tmoapherio 

temperature, th baoWrial aotivlty 1noreaoea. !be m1 

proTi4ee an ezoellent medium tor baoterial srowtb end spoils 

tuiokly if not ooole4 · operly. A qu1ok •bance in t perature 

baa r tad.in atteot cm tbe growth an4 ao'UYity ot haoteria. 

A euob, it the milk is oclleet d immedist 17 a:tter oduotion 

and oh111 , 1 ta keepin quel.1 ty can be 4erably prol d. 

If t .b ohille4 raw 1 bas eh l.f lite auttioi tly 1 eo 

88 to reaeh oonsu1l!er8 in goo4 oa4iti , it oan be sold u raw 

in t a4 of 8 teur1sed milk wh1oh also nOZ'Mlly n da boll 

wben not stored in a retrig!rator . Pul'tber, tb sal Jrioe o~ 

r•· milk would be lower by outtt.ng th . t ot prov •inc· 
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!be preaen"t inTeatt.gatton wu un4ertaken to 8'tu47 

the !nitial m4 nonge ciualitr of,,. JUtear1••4 milk. B7 

\be uae of 111mple 'baotm.ologloel am abemtea' tests, the 

in1ttal qualitJ of 11111.k wu ctetendned. '1'bereafter the milk 

wne ohille4 and etore4 at 41tteent temperatmea and its ahell 

lite 4•tendne4. A large mlMm' d aamplea of zmr m4 paa'te­

Disect milk were anal1ee4. file renlta of the 1nvest1gattcm 

hoe beea preamted an.4 di80U8ee4 alegwtth the t1n41ngs ot 

other workere 1n the following ohaptae. 



Ia Ti• ~ shortage or 111.lk, tbe probl • ot aate­

IQU'41ng 1 t against epoilage baa aasumed great iaportanoe, 

!he tmhJg!nio 0011 tione ot milk pro4uotion 4 handling 

ooupled with bot olimaw ~ the oomtr, ere two important 

tenor• tbat oontribut t o tbe initial poor quality sub-

sequent apo11ag ot milk in India. OOllai erable research or 

baa be done on the qual.1 ty ~ ra an4 - teuri.eed milk in 

the toreiaft oountriea. Standa11 ate, Oolitorm Payobrophil1c 

oounta ad 419 re4uot1on, olo-t-on.-boiling and aoid1 tests are 

81ft\6 the metbode oommonl.y employed to judge th uallty ot 

milk. 

IJ'he tint ayate tio examinati<n of milk eupply was 

done 1n Bosten by Se4BGW1ok and Batobeld (1892). T e publ.1o 

bealtb r uirement IBd tbe baohl'iolog,ioal enmtna 1 regular 

preot1oe and in 1905, Amerio blio alth As oi t1C'1l ppo1D-

te4 a Oomcd tte to etandar4ize tbe proo~ for milk tos • 

Aooorcling to a report ot the • Jersey J.gioultural periment 

statiau. ( 19,7 .. ,a) • the keeping quality of high pade raw milk 

at low tem ratur a was found to inoreaae bell bo tl seal 

under r 4uoed pressure beo of reduced te of plioati 
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ot baoters.a. At higher temperatures, however, the ke ~ 

quality na 4eoreaae4 oweing to growth ot iroteolytie baoteria. 

O t-tl.&Tourn exoept tall.OW)reee were f OID'l4 to develop more 

el°"1y than under normal eon41t1cna. 

Sheftim .U. ll.• (19'8) ~4 the keeping quality ot 

PMturhed milk t 0°C better than that ot raw milk. !hey 

reporte4 4eetruottm ot baoteria groring at lower t&mnAT"A: 

and reduotion in total baeterial numbers in pasteurized milk. 

auoa (1 9'38) studied the keeping quality of raw and bolder 

paateuritJed milk at room temperature an4 at 40°P. He deter­

mined the tat, ao141ty, *ter1al count and tlaYour, every 3 

hours tor room temperature and daily for oold store samples. 

it. milk eamplee etore4 at room temperature were pasteurized 

atter 6, 9 and 12 hours storap and tboae etored. at 4o•p were 

purteurized atter 24, 48, 72 and 96 hours. teurized milk 

aamplea were repaateuriz d after 12,24, 36 and 48 hours. The 

authos.- reported that the raw milk kept wholesome at room tempe-

rature to» 12-15 hours and at 40•1 tar 3-4 ctap. teuriz&Uan 

atter 24-48 hours etoras prolonged the keeping quality by 6-7 

ctap. PuteurUed milk at room temperatur waa found to rendn 

olesome m 20-24 hours. epeeteur1sat1on every 12 hours or 

beton the milk developed an aoidity ot 0.15 per o·ent inor ased 

the keeping quality by 48-54 houre.. At -to•p paeteuriaed milk 

re11Bined wboleeome tor 6-7 daye. 
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Taleua4& ( 1940) 011861 te4 del."7e4 baetor1al 4eve­

lopmat u meaaure4 by re4uetim of •tbJ1erie blue 111 mlk 

1n wh1oh atripa of ooppa m4 lJra88 were 1wenee4 tar ne-

nl hOUl'e 1W41ate17 atter m11lc1Jlg. She:imn J! !!.• ( 1941 ) 

toud that poet '1J&].1ty zi.. milk uewal.11 kept for about 4 

ween at 0°0 whereu ooapa:rable JUteulle4 milk kept ta. 

S-12 •"ka. Inooulaticm. o~ 188teuriaed milk with ld.nute 

amount• ot ..., milk deoreaae4 1 ta .keeP1ns qual1 "7. Ancleraon 

(194·1) 41aeusae4 the 1ntluenoe of eool~ng milk m the growth 

ot oraamama. 10bolu 8114 AnAen<e. (1942) nu41ed keepins 

quality et paat.em.1.aed &114 raw m11ka -at 4Q•F. They observed 

that whm left un41aturbe4, pute\lriaed Id l k cli.4 no't ebow 

ai61'18 ot clefinite apotlage until 21-28 4e7&· Similar J!d.l k 

remoYed daj 17, shaken tor 10 !Xl.mltee ant pend. tte4 to atan4 at 

nom tempaature t~ an hour betore being returned to the reirs.­

gt.rator, kept wboleeome tor 12•'° daya. • milk eamplea ri th 

1n1 tial plate oount ot ,, 000-'9000 per Ill epo11ecl in 4-'7 dqe. 

ne (118lity ot puteuriae4 an4 bomo~nise4 i:aeteurhed milk 

attar ~ for 28 ~ wae oane14ere4 equal tc that of heah 

mlk ae j114-ed bJ etan4ard plate eount. tr1 tnble ae14i ty, :tat 

aa4 eoli4 ocm.t•t, taste , odour an4 appe&Tenoe. 

P.rcmm and R•lmla (1 941) repnte4 a ke P1ns qne11~ 

pezi.ocl ot ...,. ,,. puteur1ae4 milk in -'416G&.IM 

Dlg\-4• De-Soriano ( 1946) feuml keep1nfr q 1 tr' o~ n1al.1¥ 
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~e4 milk at 25•0 to be between 12-'° houn. Deep1t 

~heir •c:ne14amb17 lar8 nmnber 1Jl raw an4 eo11DBH1all7 

pu'temr!.tse4 milk, !bomu aa4 Cftmndruakber ( 1946) found no 

JBJOhroJhilea in la1'ont027 iutwrtae4 Clk. Thq found 

IBllPlee ot A-oatagarr "1 reeasurin teat w1 th a lre ping qua11 ty 

ot Pester than e kp. Emne47 aa4 e1eer (1 950) tounct more 

P110bropbilio ll8oteria m raw tban m ~eurise4 milk and 

tbat •'to . e at 10°0 tcde4 to 1norease tbeir number. 

a4 ftlonton (1 951) toun4 td.cb fll1Gb'nphilto oount at 10°0 

an4 4.5•0 1n ~ peroentage or ~ea ot ns winter mlk 

tb.m ..... Jld.lk. fbe1 oonolu484 tbat bSp peJObropbilio 

· oount 1n paateuri.ae4 mtlk in4ioate4 poor plant em11 tation. 

Doeteoh •4 SOott (1 951) reTS.ewe4 the ieouem o~ peyobropbilio 

1*tler4...a in milk. 

Batrig ( t 947) obaened tbat the oolU-on el'gan~ 8IDB 

ten4e4 to be more frequent 1n tbe mllk trom 4air1ee tbm 

1n those clinot trom tum, Duob1'1Jlder and ilttedythe (194T) 

toun4 beat re11stant eolitor-ma ot no pertieular eigniftemace 

1n pasteuriae4 milk. 

~ {1947) toun4 put-pui;etlrhat1on ocntudnaticm 

nepm8ible ta nctuetim in ·ldR« -1'7 or oomm:o1a117 

puteul'tsed milk to a great extent. .leooftiq te ell !1 !!• 
(1Hf), anrilin8 (1 95') an4 'l'bfme !l al• (1 95T) n4uoUm in 

ebelt life ot milk \Q' t - 6 c\fq8 ooul l"eml.t d 
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po~tic:m •ca.t.nduti.on. 11871meobt Jl ll.• ( 1956) 

OOUl.4 not ilaprc•e the keeping 111a11 t7 o:r 1ld lk bJ' H!B puteu­

rlsatioa wen wbm the tenpenture ne raieed to Uove ao•o. 
Bnrtltq (1953) allowed that the plate oomt ot mlk "8tore 

a1l4 after laborato.1!7 pu·t.orbatiGD. bore 110 relat-1 to 

eeptng qual.1 ty (ae to4se4 by tatrte amt nell) at 13•c an4 

1e•c. !be natur ot th• via\le llUZV1YinB bacteria WM a 

hiatiJ.1 important tee-tor. bi,,, ( 195, ' 1954) reported tba't 

epore tond.11.g baoteria proliferated rapt.Uy in pasteurized 

milk stored at 18°0. Off ... flaToure U1 tbe milk were generally 

relate« to tbe aoti\'ity ot Bl>Ol'e toners. 

ftte ettectt ot atcrnp at Tary1na temperatu.r a on 

tile keepSag quality an4 g.wth ~ mioroorpn1 JDS baa been 

etutie4 by Tar1eu ••kere• flaout .d.11· (195') stored puteu• 

need homoginised milk te 6 neke without spoilage or with 

.Uabt 4eteot 1n flMour an4 taste ot euoh milk. Aooon.ing to 

DablbeQ (1945) there waa no ir&oreu 1n tile total en4 oolitem 

oounte ot mllk upto 4 a&ya 1'ben etored at '5-40•p. Aa the 

teupenture wae ralaed inoreaee in the total an4 oolif'ftm 

oounte ne note4 earlier. imtle~, ttter £t 11.• (1959) 

0 ervtd tbat the ate ot gowth d ~phi ·a :t 50• wae 

~1 iw!O than that d 40• • 
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ft8att• ncluoed the keeping quality ot oommero1all7 puteu­

n.ea llllk. Simllu ftnlta were alao olttained by Ashton 

(1962). •PGri• troa 11m7 woi-ken (Dahllter • 19461 Bergwald 

an4 Joeepbean, 1947, ma Oaleeloot, 195,) b&Ye 8Q8P8te4 

that tbe keeping qualitJ i e gmC'&lly b1p in winter mont 

than in et1111m an4 that _, be attributed to the higher rate 

o'f poet-puteuriaati<Jll oontaminaUon u ell u inoreaaed 

nte ot growth of m1oroorgam.em. 

!h1llipa (1946) nutied be 1nt'luenee of oonditions 

ot 0014 atorage prior to 41atr1bution on the· keeping quality 

ot teariae4 mllk. !he milk after proeeaaing ept 1n 

ool4 nee. !'he aab1en't temperature• ot 0014 store ranged 

from. 50-60°P at 4•00 P••• an4 '9° - .,., at ?100 a. • the 

tollewing llftTillg. :Duplioate bottlee wer aleo etorecl in a 

l.Uontory refrigintor at ,9-4,oY. llotb ..U ot aamp1e 

RN thm tme4 tor keeping qll&lity (o. o.B. en4 point) t 

atmoephel'io empenture an4 at 18°0 an4 alao ~,. the metbylen 

'blue re4uotton teat at 31°0 aft• prelimtnary for 24 

houn at atmoepberie t6mperature an4 at 1 eeo. ·me of the 

reftigirated aamples tailed. i boar •tbTlme Uue ten after 

storase tor 24 boun at atmoapbaio t•pentme 1*1 ODly 34 

per oct ot tbe 4up11eate aampl.. 1'rOll be '8'17 9014 ~ • 

..Udle4 thl• etanclaN• • nonl at 18-0, JS pa omt 

eup1 8 tr da1r1 oolcl .tone btlow aote t the m4 o~ 24 
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bone bt1t ~ ot tbe tie~ eaaplee ttaoaaed eour upto 

thie time. Anaencn !l 11• (1947) obecne4 that the kMJJ1D8 

quali t7 ot 1'88teuriaec1 milk te4ecl to 'al 1 wbari the tempe­

nture at wh1eb-. mtllt wu oalleote4 roee above 15.5•0 an4 

tel.1 more IBl'kectl.J tor oolleetlan t...,_awree o~ f!YC 21 •o. 

PahrHm (1949) found no 41ttennee 1n tlle quality 

ot llllk oolleote4 h'oll 0-45 1al, wer 45 1m mt 60-70 km 

41attmoe • !tut at qua11 ty milk wae oo1leete4 fro• nppl1ere 

•PPlying 0-25 k& as- ewer 200 kg an4 worst i-roa procluoen 

4eliTering between 50-100 kg. Weea an4 Banderaca (1 949) 

toun4 paateatae4 milk ot good qualit,. to aep well tor '-4 day 

aft• deliTerJ under naaonUl7 ~ oondition ~home retri­

gintor. Barger and JfeJar (1954) reporied that the quality o~ 

pasteurise4 milk depended wdnly cm the quality ot rs milk. 

Similar naul u have bem npwte4 by Aria I! !:l• ( 1965) an4 

PnDk1in (1966). 

Ploanet ( 1956) •tu4ied the etteot ot 4omestie l:toiling, 

88 - the prnelmt netom in Jftno•, on ld.oronora en4 ooneti­

tuente ot mn. Sine• retr1airate4 atonge of~ an4 P8deu­

Jtae4 milk 414 not oaue 81gniftoant ehangee in the free amno 

aei4 eontent , ltorgarc!• an4 LiJltuiat ( 1962) thought tbaii tbia 

wae not 8 sat11taotory ....are ot •aepee of f'.Netmeae• o~ 

milk. rur (1966) reported that in f>:eahly pu1capcl milk, leae 

tUn 10 pu aegat1Te orgaa181le oauae4 epoilap in 14-21 4.&Te, 

at °O and 111 e-12 hours onl7 at '2°0. 
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'11118" an4 s~oabem (1962) obNrYed at pB 4.1 to 

5•7 OD17 a Weak ttpolJtio anivt:Q' in ndl)' puteur1Becl fe41 

20 •toonda at 60-70•0 an4 ne aottT1'7 in milk paateariae4 

at 1'•o • tlsbt baa al.eo been known to atten 'tile keeping 

qualit7 ot Jhtftrlze4 ld.lk. !1*Ulou4ea !111• (1962) 

toull4 mllk ecmtatne4 in lw>ttlea wtd.oh ba4 no aooeu to light, 

id.• ' lJlrown laettlea ba4 ~erio.r ••P!.nc qual.1 ty than the 

llllk ocmtaiaec! 1n the olea.re bottles. It wae 1n41oated that 

the ld.lk wu a poonr aea11111 ot 1Mt1o nrQtooeni 1Jl the 

preemee ot light tMn in the 4-k. 

!f10•o all4 lalc:aiebi (1965) etwlied the ellelf l.Ue 

ot oomen1all7 paateunae4 milk at 56°, 25°0 an4 in retri­

ginta, All the milk .upl.ee h•t tre tecl at 15•0/15 mtnutea 

ou1Clle4 witbin 24 houra at 5s•o nerw no riaine obange waa 

olMlc'ed Sn 24 boun in the aJoritJ' of eaq,lee heat treated 

at 1'°-0/2 aeoc:m4. ill llllke nored at 25•0 ebowed Tild.ble 

ebanae•, eul'411ns or • ouNlins en4 awe1liraa w1 tlW1 24 houre 

nsu41•• ot the priOJ! h•t treatment given. MlJk etPQlee 

non4 in :r:etrlgbatol' te 15 4'v8 ahond no Tieibl.e ohanp. 

In India flJr'3 little work bu Men 4oae an tbe 

t-.11"7 of 1Uket milk. Joebi (1916) eh41e4 'tile qual'ity ot 

.wbt .nt ia Bo1l1aq et "7 • ft• •YeJ.9P '8oter1al eoant/14 of 

ldlk 18114 frOll 8,981 ,ooo te 19,?6',000. v_._ &l ll• (1944) 
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lltu41e4 the l»aeteiologioal quality of mrket milk obtained 

fro1ll 41tterat aouroea 1n 'Bangalore. 

A eosiarati•e etu47 ot oooling alone at 40°, 50• 

ml 60-J to a Pl'OOe• ot beating and tban ooolmg to 40•p 

1a ord• to pzrolq the ahell lUe ot mSlk wu a4e b7 

•mmzii d.11· (1950). !hq f0tm4 tllat b•ting an4 then 

ooo1tng to 40° 40Ublt4 the mrbtable lite ot 1t1Ur apoaed 

to atmosph.-lo temperature• at ?4-98.6•1'. Stonge in insulated 

oontatnen inneued the ettecrtiven•• t eimple eool1DB nore 

than heating •4 oooling. Aping milk before treat1*1t 

atteeted the ettleianoy ot oooling more than that of paeteu­

J.'1aat1 m. m.lk aged tor 6 boun wae more etteot1Tely paa'huri­

ed bJ heating at 1'70°P/10 ll1n tben at 145•F/50 min. But 

thee wae no 41tterenoe briwem the two prooeeaea tor f'reah 

1111.k or milk age4 tor ' boure. 

,_ stucl1ee baYe been reporie4 an prooeeeina tor 

improTing keepiDS quality ot milk. Aooording to a report an 

o IOAll eoheme (1959), keeping quality ot milk at .Ana• wae 

15-20 bours at '0°C while at »o11ba7 1 t nnse4 f'ro 21-24 br 

at 2s•o an4 from 16•19 hours at '1•0 • It baa 1Htc abown in 

the 88D8 :report tbat there was no ilD}ICnemmt 1n the keeping 

tualltf d ms! puteuriae4 Dilk heated be7cm4 74•oj16 aeo, 
altbWSh higher temperature• tencled to S'e4uoe tb ft1lllba ot 

eurri'finS mlorotlora• Simla obaenatiou ban al• hen 



,, 
mde 1'f Tan. d. ll• (1959). Jratra3an m4 ~ 
(1962) foan4 tho keeping quality ot milk al.aost the ea• 

n .1&1'41eaa ot ainng the puteurtatton te1Q8ftture to 

.... tle 77°0. 

fte ate ot apoilqe d ~- ldlk stored 

at 41fteent teaperaturea waa ctetendned - ft&Ue an4 

lfam1nulftpd ( 1962}. '9ecmtinc to theae athon . epinc 

"1BlitJ ot ~eel a1lk eoal4 be ~ 1'.J tbe 

touonng torwilaa 

Wbne Y ia the keeping qaallty in boon at a t.11111* 

s-atme t, an4 I la the kuping "*1it7 in boun ~ ~­

sel llllk ato.n4 at a temperatve "2• !b1a ~wmla bu been 

foun4 to be ftlicl between the tempa'atuft ranging be Meen 

5-0 .. ,,.o. 



1or the oreemt 1meat1gatian, 146 eamplea of 

nw an4 70 eamplea of putnriaed milk were exandne4. 

O~ the ra millt aemplee 69 were oMaine4 ~om t milk 

pro4uoe4 at la3utban College ot Agriwlture Df.d1'7 JarEi. 

!beee mmplee ere from berd 1'a1k milt Pl'04uo under 

aYel'889 amitary oonditiona. Ot the rem1n1ng eempl e, 

41 wen obtained from oity market and '' t.rom the Tillage 

eolleet1c:n oentrea of tbe Pilot lk Sup~ Bob , t14aipur, 

nere the oon41t1au ot ~tton an4 bandltng ot the milk 

wee generall.1 unbJg1n1o. 

lt• milk aample11 

All r9 milk 8UJP1ee from 41tterent eou:roee were 

eolleoted a8"J'tioall7 1n olean ater1le gla• laottlee an4 

aoolecl promptly to 2•0 in an ioe-box to mn1mtse hrther 

•ltipliO tion of uoterio. !he aam lea i-4iately ari 

ariftl at tbe laboratory were plated tor the stanlar4 Plate , 

ooliton ant peJObrOPllilio oounte. Simltaneoul.97 tetent-



naue11 ot non-pr ein nitrogm, 41'.-recluotiaa t at and 

80141"7 ten were aleo »erforme4. 

~e4 milk !!l!J)leat 

15 

Ot the puteuriael milk Mmplee oMained :ti-om 

tbe Pilot lk Supply Sohe•• Uc1a1par, standard plate, 

oolifon encl P910bropbile oount , ao141"7 and nm-protein 

nttzo,.a wen determined. 

Standezct plate oount• St&1ulat'Cl tbo4a agar 

184ium waa uee4 tor det~ 'total oount. ftle medium 

wae pn:pand trom Difeo 4ebydrate4 ingradiente aa ai>e0U1ed 

in the etan4md metbo4a ~ tbe aaminaticm ot Dairy Pro4uote 

( 1960) • file plate• were ineubate4 at '2°C tor 48:t, 2 houra. 

!)l!bftfbi!io bee~2 oomt1 fte pi:oeedure an4 

metium .. uea tor tbe atan4azd plate oount nre al.eo wae4 

ff11! t determination ot th broptdlio lanerial oount 

ept tha he platea inoubated at s•c/7 fqe 

201iton !O!!lt• Violet ed Bile Agar ue4 ~r 

;be 4eteratnat1ca ot o litorm ooun't • Fit•ohl.7 Pl'•J>Recl actium 

11-oa Ditto 48~"4 mgn41ente witb nnal pH d 7.4~.1 



waa uaecl. The platea were 1noubate4 at ' 5°0/20 boure. 

!he JnOedure ae speoifte4 1n the B'tanclard method• waa 
followed. 
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!he platea were eeriall.1 arrange4 and nmnberec1 

llOOeft1ng to the &ample fta!tdned. Appropnate 41lut-iana 

tor the earipl.ea were eeleoted an4 the aamplee tiluted with 

the objeotiTe ot aaouring '° to '°° aalorie• per plate. 

t11N8117 4ilutione ot 10 • 105 encl 106 ware found eatt!eient 

tor the 8'an4ard plate rmd peyabropbilio eounta, md ot 

1oa. 103 and 104 for tbe oolitorm ocunt. 

Du toate plat e wen Jlaepered uaing 12-14 ml 

-4ium tor SPO an4 psyohro'Philio oount and 14-16 ml ~or 

tbe ODlifon oount, ueing ebee Co1Gl7 Oounter, the plat e 

••• oomtecl immecliately • uJb7 ot tbe inOubattcm period. 

the uengea of the 4uplioate oounta were multiplied with 

the t1met ot dilutions used an4 tbe "8Ulte repcrted u 

oountl/ml. 

All petri 41abea, pipett , umple bottlea an4 

gl i•...U• used in tb18 study were ater111ae4 1n a B t Air 



B'-5.liaer t 180°0/ 4 hour. 5111Uarl7 all water blanks 

an4 me41a were ater i•e4 in an autoelan at 121 •a/15 

aln1"'1ea. 

17 

Ia cmler to obeek rierility ot glaaaware 4 

411ution blenka :respeot1Tel7, the oontrolle4 pl :te with 

ad Without 4ilu ion water were aleo inoubated after 

Pounnc tbe media. To obeok the eterill tJ' ot the 1a 

uae4, 10 ml ,.-t1QQ were taken 1n eterile teat tubee and 

incmbated at the required temperature tor the requUed 

Pft'iode ot time. 

The 4Je eolut1an was prepared u per procedure 

of Obalmere (1955). · • r.-urin tablet (B. .H.) waa 

aeoeptioal17 tnnaterred to the sterile ••bar alaaa bottle 

a4 41nolve4 1n 50 ml ot 0014 etei-1.le glue 41etillect 

water. eleee4 witb eor• eap an4 nont in a reb1.cirator. 

Atta thorough ebaking of auplee 10 ml portion 

d milk waa aaoeptioally transferred to eaob etanclar4 

lebelle4, 14 titied and 4'op eel t at tu an4 plao 1n 

an 1oe-1Mm (2°0)1 1.0 Ill of reaanrin qe •• a44e4 Witb an 
uoeptie •uun&• the -- and qe were ld.nc1. ~gentle 
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•b&Hng. !be tuh wu tbm plaeed in a themoatatioe.ll.7 

OGll'bolle4 wate 'bath m1.n.~ed _.. '7•0 + 0.5-0. After -
OllHOUI' ot 1nouba'1on, the eamplea were 1'emoYed fro• the 

water bath, e01!lpUed with a ooloa Btandar4 an4 graded ~or 

Cl'1alitJ aooording to oolom.- aba4ea 48Teloped after th 

1neuat1an P8rio4 aa reeo111Ml4-d b7 LaDd.narayana (1946). 

Bl11e, 111.ao and IBUYe 

Mak, -.e an4 m&UYe pink 

Pink 

Oolourlees 

.l - (Yftr7 geo4) 

B - (goo4) 

0 - (fair) 

D - (poor) 

Aoi41!Z teat• 10 al Portion ot milk waa ctnwn ill 

a ponelene 41•b acfta tbonugb abaJdng m4 tiluhct w1 th 

equal mae ot 002 ee clieUlled water. 1'he eontarta en 

then tttnted aea1nn /10 aos udng 1 per cent phenolpb­

tblein as t.n41oat@ to a penietant pink OOloar en4 point. 

fbe ao141~ wu reported ae per eent laetio ao1a. 

p,o ·'· teats !he olot-on-ltollbtg teet ... oonau­
ote4 as per prooe4ure ot Obalmen ( 1955). 2 al. o~ nll 

abake mlk aample wu 4rawn in a te t tube an4 P1aoed 1J1 



1-GUtiig watn t~ 5 ldllutea. !he teat tube wae thm 

~ed frOll the water. "1tle4 gmtl7 8114 cna411ng ezt 

Olottiq obeenecl. 

!'be teeffdure u 4eaoribe4 bf ~DC ( 1956) was 

19 

to11CM'84 tor 4etend.natian. 10 ml o~ well •haken ndlk 

~e was takm ill a 50 m1 tlaet< and i;eeo1p1tate4 with 

15 pc oent 1riobl• eoetio aei4 upto tile nark. The oontente 

were tiltered tbl'ough Wbatman o. 40 tilt. paper an4 the 

tlltente eolleoted in a by tlaak. 20 ml ot the fllterate 

wae tranatci:ed 1n a I3el4ahl flaak and 41.etilled with 75 ml 

ot 50 per oant NaOH •sine B/10 8280 
4 

1n the reoeiTing 

ftuk. Methyl red waa ueetl ae indioator. After oompleting 

the 41etillation, the oontenta ot tbe reoei v1ng tlaek were 

baO .-titn.ted apinst 1/10 1faOB. pein.t reaebe4 when 

1n.41oator tunle4 yellw. !be reeulte were reported as per 

hilt nitrogen 1Jl the aample. 

the rmr a1lk auplee obtained in olean sterile 

bottln wer . ohille4 in two WBY•• Slow ob1111ng 117 keeping 

u ret.ripn.tor eel inatanteneoua ohillins by i 1+1c81ng and 
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~ 1n obille4 water tmlk. Smpl.ee ot bieab milk 

OOlleoted tr 4alley- farm were obille4 afte 1 , 2 an4 3 

houra 8ZpOtlUre at room temperature. Obilled eamplee were 

then stored t 45°1', 12•1 an4 room tempeature. ~he ehel1 

lite of ehillecl milk aamplee etore4 at there ~· 

wu 4fterm1ne4 b7 _,,.,ng a.o.D. teet at the end ot ' br 

•4 aaw&t4a at O min mtenale. Ao141 ty waa determined 

fa tbe O.O.B. J)Oeiti:n 88J11Jlee. !he a protein nitrogen 

of the m -ple PolL't1on whioh turned o.o.B. poeS:ti• t1rst 

in th eeriee ct treatment& gi.Tm wae aleo detenrJ.ned. 

For abe4J of aml>i111t temperature• aa a faotor 

~quality ot ft9 milk~ balk m11k waa olrta1ne4 

t1: tb dairy i.arm ot tb Rajastban Oollege d Agrioul tun, 

UdatpJr. ! he ~ m4e with ial. re~ to 

•"'• m<Jllthe when ~ tapenture cml1nally meeda 

JO o. f be milk \1811 upoee4 to i&mtioal temperatm.-ea aa 

ta eanmia 1n 1 , 2 m4 4 11 tree oontainen ~ 1 , 2 sad ' 

hour u ia t be pnotiee at tolleetim eentre. ot 4-iea, 

in cmler to atu41 the tteot m the quality ot rm milk. 

!em hre aop/ nae waa J'eoordecl at ~ m4 ot 1 , 2 and 

' boar in 8801l oantainer. it nery reocmt ot tempaature 

eupl.ea om ocmtamero dnwn in olem aterU lsot'tlea 



45•, 12• amt go• • 

mJdq o.o.B. 4 ae141tJ' • 
alma.tn! 

peoduoee 8&lPP11in8 --
918pll8 nn .... ~ •pnolel11N~&AJ .._. ... lft 

ins t.o,B. teat. 

t 



RESULTS 

!!alJ!ticn ot s\l&l.1 b ot nw 1111.ka 

Jer naluating the qual.1 ot as milk, 146 BB11Plea 

eolleote4 from tbree 41tt•rent aouroee, were ezamined. !he 

Ohnd.Oal and beoterial. teate 1nclu4ed the ane-hour reouurin 

teat, the stanc1ar4 plate, oolitarm m4 the P910broph111e 

'8eterial oounta and 4etenination of ae141tJ' an4 non-pro~in 

nitrogen. 

The data an the quality ot raw milk a.a ~wtged by 

the one-hour r-=tn teat are presented 1n Table I. !he 

qual.1t7 ot farm milk wu toun4 to be better tban the Tillage 

an4 mrltet milk. 

!'ABLE I 

Et'a].uattcn ot qual.1 ty ot 146 eamp:\e• ot raw mtlk by one-hour 
re.-urin teat (J14, Appendix-I) 

ouoe ot o. ot 
· ~o. ~per oent ~ o~ 881DPl a 1n §1!4• 

':J: Goocl Paa Poor milk l&IDPl•• ~ I . 

DaiJ'J Jum 69 7(10.1) 50(72.4) 11(15.9) 1 (1.4) 

lhartJ. oolle- ,6 1(2.7) '(e.,) 16(«.4) 16(44.4) 
otion eentres 

OitJ 1Pket 46 11(26.8) '(?.J) 12(29.2) ,,(,6.5) 
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!b.e llaetmi.ologSoal quality ot the nw milk 

•BllPl•• wu eftluate4 °b3' 4-eterndning the attmdazcl plate, 

eolitorm ant l>"7'thn»hil1e eounta. The resul ta ar 

Pl'tnntect 1n !able n. 

TABL II 

A.._.• and ftriatims o~ baoterial. oemita 1n 146 eamplea 
ot NW milk (Pde A penclh-II) 

Soun• of milk 

l>ab7 Jan 

1'1.TlllUD 

Hl.ai mm 

.lYatp 

Ruft1 Oolleetion •••• ._. .. 
U11dmm 
,..,_.... 

ft't7W 

o. o~ -.,1 •• 

69 

,, 

41 

Stan4ard 
plate 
oomt/111 

85000000 

100000 

5700000 

500000000 

100000 

1t'IOOOOOO 

290000000 

10000 

23000000 

Oolif o-rm Payo~pb111o 
oount/111 oount/ml 

550000 100000000 

100 110000 

,2000 9~ 

1000000 1000000000 

10 900000 

1JQOOO 105000000 

4400000 1000000000 

10 25000 

4"000 1,5000000 



!U bUterial 00\1D.ta of tb millc aempl e were 

Yfll:J td.gh, eepeoiall7 1n tile rural ool leotifm an4 oi'tJ' 

mrket ma. !hen wue w14e Y&r1at1ma 1n eounts ot 

24 

the Obelnio teeta ued tor 4eterm1ning the quality 

( tnetmeo ) ot r.. milk 1nolu4e4 the 4etend.nat1on at 

aoltit7 an4 nan-protein nitrogen of eampl.ei. The reeults 

Re p..-eactect in !able III. 

!ABLE IlI 

Aei41ty 8114 ncm-Pl'Ot•in ai'bogen ocntent of 146 eamp1 of 
~ 1111.k (Appmc11s-III) 

Souoe d lfo. ot Pero en tap nm-prot 1n nitrogen/ 
llllk .. plea •141"7 too g atlk 

Da1l7 Yan 69 0.119 17 

1b&n1 Gelle-
otim Centna '' 

0.10J 10 

01'1 • 41 0.011 1 

fte MMiV 1n the arket aampl • o~ milk waa toun.d 

to be 'ftll1 low•• wae th nonpro"'91n n1trosen ocmtmt ot 

t»o tbat eoune. 
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r. naluat1ng the quality of the paateurised 

milk, 70 -..Pl•• reoe1Ye4 fro• the Pilot lk SuPJ>17 Soheme 

wen exambed. Baotmal. oounta an4 aoiclity snct non­

Jrotem n1troge ctriendnatiCJl'le were mcle on all sampl a. 

!or evalw.tins the bao eriologioal quality· d 

paetomiaed milk, 8tantlar4 plate, oolUorm end peyabrophillo 

oounta were 4etermined. The reaulta are ewnmeriaecl in 

!able IY. 

!ABL'E IV 

A.._• amt vaftatiau of baoterial oounts in 70 aamplea ot 
puteurisecl milk (Dy Appmclix IV) 

Panieulua Und.U4 plate 
eount/ml 

Oollfont 
oount/ml 

Peyebropbilio 
oount/ml 

&ztmm ,,,00,000 86,000 550,000 

Mlniam 15,000 1 10,000 

yenge IT9,000 2'5,600 96,900 

• 
~· tbe ~•eulte preacted in ! ble IV, it 1a 

oleR 'tbat the quality of pasteurised milk uaed in the study 

wu 'ff1:'¥ poor' 



!'he ohemSO&l ten& ueect tfe naluating he 

quaJ.1\)' of pariwriae4 milk in01uie4 the cleterminaUan 

t •141- ad n.an-.-otem ntt.l'ogm ot eampl•. 

nnl•• De preemtect in !ule v. 

Tilt V 
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Aftft«• ae141ty a nca-pn'te1n nit:rogen oontente ot 10 
81.11Pl•• ot tuteuri•e4 milk (Yide Appendix V) 

llCll-Pl'Gt•1n /100 g milk 

o.oes 12 

lotb the M141ty m4 the non-imotein nitzto 

oGDtmta ct the puteul'iae4 adlk ample• ere ciui• low, 

_..uns tb&t there -. no 4•tal•atian 111 the f'nabl.1 

proo ue4 Id lk. 

ot llllk to amid.ant temperature• ( 90- -7-P) in tal an4 la7 

ecmtatnen ot ftl'1iDC wee wu etu41e4 wttb A-eab ar. llllk. 

tfh• annp taperature aop u noted in tb atu47 ia pnaen­

te4 1D !able TI. 



!ABLE YI 

AftJtaP tempeature clrop (•p) 1n milk atored at 1'009 

t_,.aW&-e 1n tal an4 elay eontainere ot 41tteent 
mee (z;14e Appm41z-VI) 

fime Of 
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ezpoa.e/ Bbee Alm:dnium 01q 

ltae (litre) 1 2 1 2 4 1 2 

(ta:) 

1 '·' ,.1 4 2.1 '·' ,.o , .• 4.0 

2 '·' 6.o 8 e.5 6.0 ,.o ., .5 '·' 

4 

,.o 
4.8 

' 10.0 9.0 to '·2 9.5 2.1 7.6 6.0 10. 

ftle teQeatun cboJ ... toun4 to. be srs4ual 

mama tempentue bop waa reeorde4 after' boure. In 

.._ eon"81nere t'be tempera-tun drop was tbe mz1 mum.-

Afte neo.ttStng the tempcature ot mlk in titt­

erent ocm"81nen, NJDP1 s .._. cJ.na w 4 termne the keeping 

q-11 ~ of teeah -4 apoeed aamplea at ambient ta tur 

t. 1 • 2 an4 J boun toll.owed by el sn inatmtaneoua 

otdlline -4 dOft88 at 45° an4 ?O•P waa 4etendn b7 uing 

·-·- llilk .. 89 

shell lifl o~ tb 

in table vn. 
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'!ABLE VII 

.lnnp abelt lite ot eh1llec1 aampl.ea of rw milk GJ>Oeed 
to ambient teapenturea t~ 1 _, houre (Jjy Appentix-VII) 

ftme ot an'Dlent Shelf life (br) and ao141ty peroentage 
ezpoaun / _ of mllk et01'e4 at 

beatmat 45•1 10•1 

(br) 

0 

1 

2 

' 

Sl0\f17 Inatantaneoualy S1owJ.7 Inatant­
ohilled ebillecl ob1lle4 eneouely 

obllle4 

24.0 26.0 1e.1 16.5 
(0.18) (0 .15) (0.17) (0.18) 

19.1 21.6 15.2 16.8 
(0.17) (0.16) (0.17) ( 0 .18) 

17., 18.9 1,., 14.7 
(0.18) (0.17) (0.16) (0.1,8 ) 

12.1 15.2 12.9 ''·7 
(0.17) (0.17) (0.17) (0.17) 

1"• the reeulte preemtect in Table VII, the 

following ouennuona eoul4 be m4•• 

!he s.netan.taneoual.7 ohille4 eamplea ot nw ldlk 

wee found to kMp lan than tbe elowly obille4. em• 

to ambient tem tm:e• OGD 14erabl)' zrie4uee4 the aheU lih 

ot milk. .-. ...,tea beow o.o.B. poaittn at an average 

ao14it7 ot 0.11 oen • 
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!en4ea 4e'\end:a1ng the eheU lUe ot tana milk, 

abelt lite ot arket an4 eolleot1on o•tre milk aamplea 

wae aleo 4etermine4. \'Ile &Yerage shelf 11~ ct eolleotim 

oentree an4 oit)' arket auplee atter 1n8'tataneoua 

ehilltn& bae been giTen in !able VIII. 

u m .. E n11 
A•eaa• ehelt lite ot eolleotion octn an4 o1ty market 
8UIP1U ot tutantaneouel.7 ehillet rm milk (vicle AppetJ41s-nII ) 

So'Qne et milt 

Rural. ooUeotion 
OtmUea 

Oity .bt 

Shell lite (hr) at 

12.a 

'fhe ehel~ lite of oity arket milk waa oompn-atiTely 

ehOl'teJ:' than the raal oolleot1an omve milk. 

~uattm ot ehe-lf' lite of' )88teuri•ed milks 

'.l'he keeping quality of eamplea et JUteuriaed el14 

lM:>ttled milk stored at 45•, 72° and room te'rnDll!lrl!l:tllre wu 

ctetamine4 aa preeeted in rabl · IX. 



U BLE II 

Shell lite ot ~- m4 bottl e4 milk at 41tterent 
tempncturee (!lft .lppendix~IX) 

Putleul•• Sbelt lite (llr) n 
45•' '°~ ll ... "911penture 

Mnt- '75 2, 11 

IMat .. ft ,., 6 

Annce 68 19 g 

~- mttial Clualitf m4 tile temperature of 

.to1.., atteote4 the ellelfi lite o~ the 8811Plee ot 

)Mllfteurise4 milk. 



DISCJUSSIOll 

Jtn ettie1mt imooesaing ot :tluicl milk, it ie 

aee.Ual to waluate the quality of raw milk on receipt 

at the 4&1~. o.o.n. ten is inTariabl.7 ltBde to aooept 

OI' njeot a patron'• milk at the eounter ot milk plants. 

Other teete that Ja7 be m4e to determine tb.e quality ot 

llil.k are the one-hour n--1.n teet, etan4ard plate . 

eo11ton a4 peyotlnphilio bacterial oounts and the 

letel'ldnation ot ae141 ty an4 ncm-pro'tein nitrogen. 

In tbe present 1nYeetigat1an 146 r. milk aamples 

eolleotecl ~om tbne ditterent aouroee were gn.ded by one-br 

re....sn teat. The rmr mi' k eamplea procluoed under crlean 

ean41t1one t the ~anbaa Oollege o~ Asrioulture DaU7 
,_.wen graded aaa Teri goo4 (10.1 per oent), good (72.4 

per oent), tab (15.9 pa oent) an4 poor (1,4 per oent). 

Golleotioa eenwe an4 oi ty arket sample• nre mostlJt ~uni 



to fall 1n poor oatasc>r1. Only 2.? an4 a.' per o8d eamp1ee 

of ~ oolleetian oanter milk were toun4 to be of TfJr7 

Soo4 an4 goo4 quality reepeotiTely while 44.4 per oent 

emaplee oo• uncta eaoh of the fair an4 poor oatagories. 

Ot tbe otv arket eamplea, 26.e per oent were graded Te'r7 

po4, '·' per oent good, 29.2 per oent fair and '.56.5 per 

oent »0or~ 

fte gra4ingwaa 4one aoo=ting to etan4ac!e giTen 

b7 ~ (1946). Vena (1 949) an4 Lm1.naraxana and 

IJ& (19S-4) baTe also aaggested tentative Btandarda tor gre4iD8 

In41an milka. Aooor41nc to these authors, eatietao"ory m:tlk 

shoul.4 not abow pink or oolourleaa ebad• 1n one-hour reauurin 

teat an4 ahoulcl be.Te SM d lea than 1 ,000,000/ml.. 

!he stanAut plate, oalUozm en4 P910bropb1lio 

oounta were ~a to 'ffU'1 oona14erably. ~h• avense buteri al 

oontent of tan milk waa 5,700,000/ml, with a range o~ 

100,000 - 85,000,000/ml. n rural oolleetioa oentn nd.lk t he 

mnge waa from 1001000 - 500,000,000/111 with average oount ot 

11? 1000 ,000/111, and in mrket aampl.ee the va:riaticn waa from 

10,000 - 290,000,000/111. 'fbue •3oritJ' d auplea f):1JI J.'Ull8l. 

emtrea an4 oity market wer toun4 to be of uneattehotory 



'' 
&rd• aoo01'41na to 'entative riandarde euggeete4 1'7 
~and IJ& (1954). In Cairo ( ), S84elt 

an4 Bae4 (1957) elue1fte4 tile milk 1Jlto ' anAe•• gooct, 

.......- 11114 poor, with napeot1ve SPO of leu tban. 1000,000/ 

Ill, 10001000 .... 10.000,000/al 8114 above 10,000,000/ml. 

fhoae d. ll• (1 948) olaeeitied the aeaplea into A, B, o 
oaa .. with re peetiv• oounta of leae than 200,000/ml, 

210.000 - 11000,000/111 an4 abrwe 1,000.000/111.. a1k (1 950) 

8UMfft-4 tbe a4opt1on ot .._.,.,ina:rian etandarde tor ~ 

milke ae mmimea below• 

Oounte/llll 

Below 500,000 

500,000 - 4 ,000,000 

4,000,000 - 20,000,000 

Abne 20,000,000 

Grade ot milk 

Olaes I goo4 

Olue II Ja1r 

Olaaa I II Poor 

Olasa I V Very poor 

~ Mlitora oount, Tena ( 1949) mgeeted a 

dandaft pt 10,000/ml tor ~llage milk. In 'the present 

1DYenip't1m the oolitorm oounte varied trom 1 oo - 550 ,ooo/ 
ml with a avaap ot '2/f.000/ml tor tum m1J.k, 10 - 1,000,000 

witb an &Terap of 1,30,000/111 tor oolleotion oentree JZdlk 

an4 1<>-4,4001000 with an average of 430,000/ml 1n mrket lk. · 

!bu eolltom 1no14enoe waa high in tum milk an4 Yery high 

in oo11eot1on oentrea an4 oi ty mar et milk. Oompl&te abaenee 

ot eolifen buteria 1n farm pro4uoed raw milk u s-eporied bf 

bet-el-Malik and nr4my (1954), !boma (1 955) •4 1ftBb 



(19,4) waa not toun4 to ooaply with t he rew.lta of the 

Pl'eaent 1nveat18&t1on. High ool1torm oounta 1n Vi 11.age 

oolleotion oentre an4 narket milk ere attributed to 

unb7g2.1110 oatditiona ot born m4 animal an4 imprope:r 

aterililation ot utene1la. th4er hyginio and ell orga­

nised ocm41 ti one at IARI, Pt1aa, the milk was found to 

oontam le• than 1 o ,ooo baoterial/ml even during mn•1wr 

when the emtamtnation wae highest ( al.ton, 1925, 19271 

801-s-ep, 19,1-,2). 

!'he &Yer&ge eo11form oount of 130,000/ml in 

oollettion eentre milk 414 not oompare well with the averegea 

rQOrted by other workers t or Tillage mlk in India (10,000/ 

Ill - Go))a] kriabna and Lua1narayana, 1 949) • 

!he inoiclenoe ot pll)'Obrophilio baoteria waa also 

Vf11!7 high in the r• milk 88Jlplea ~- all three aoureee. 

!h ))8JOhrophilee r&n8ed from 170 ,ooo - 100 ,ooo ,000/ml in 

fu'm milk, 900 ,ooo - 1 ,ooo ,ooo ,000/ml 111 villap oolleotion 

een'be milk an4 25 ,ooo - 1 ,ooo 1000 ,000/ml 1n oi ty .net 

milk. !he &Teragea were 9,600,0001 94,000,000 end 1,5,000,000 

pa ml ~eepeoti ve17. !Ma unuaual.17 large nwnber ot P8"bro­

ptd.liee 187 be oona14ere4 to be from poorly eteriliaed 

vtene11e uaecl tor berulling milk. 



Japetmnka ( 1962) nportel tbat PB)ebropbilie 

eounte ••e toun4 to be vat low tor tam milk an4 yery 

high tft rtll.ap milk. La Cnnge aad D'elaon ( 1961 ) found 

26,5 PR oent ot raw milk eamplea to ocmtaiD more thm 

1 ,ooo ,000 pqoln.'Opbilee/ml. !home d. ll.• ( 1949) reporbd. 

that 57 .a per oent of aample• ot w. mt l k ba4 counts between 

1 ,ooo end 10 ,ooo .ooo/m1 while 16 .a per omt ocmtainec! lees 

than, 1,000,000/111 th91 omoluded that poorly sterilized 

utma11a on ~were fount to be aouzoe ot p910b:ropbilio 

lJaotm.&. !he high '8oterial ooun:t ne clue to un~gimio 

om41ticma ot milk, produotioa, lll'Obable adultmticm with 

unolean water in 1&rket milk, and prolonged bol41ng ot milk 

at bigh atSM>·epherie tempen'ture at the oolleotion eentree. 

!he MW8P ae141'7 1n farm, oolleotion omtre and 

1&1:ket milk eample• were 0.119, 0.10' and o.0'17 per oan 
reapeatiYel.7. The farm milk ba4 &e14it7 near the nozml 

(0.125 per oent, Jennee and Patten, 1959) while it waa lover 

1n Yil.lqe oolleoticm. oetre milk an4 sob lower 1n mrket 

milk. Thi• wu pl'Obably due to a4ultnUon 1th water which 

oone14eabl.1 ftdueed ae141ty in market milk. 

' 

toun4 to be moh lower than 'the norllBl ecntent of 23.0 mg/ 

100 811 (lemff an4 Patton, 1959). The aTerage imr eentent 



WU ·fcnm4 to be 17, 10 an4 'I mg ftS1'90ti'YelF 1n falllt rural 

0011..Uan eentree 8114 ..-k.t milk. 

!he ct-1.14'7 of neurise4 milk ot the eamplee 

11884 1a the l'ft891t fltu47 aa rnealed by the stan4art 

plate, oolifeml im4 P8JGbzropb111o oounta 4i.4 no1; o~ 

to the ~ pneonbe4 bJ' the u.s. milk Ordinanoe an4 

p.,..b:fopbllio orpn1pa in llUlPlee used in preemt ~ 

~n4i~e4 poet-putm.timticm octaminatian m4 poor plant 

eaniation. !he ool.Uon baoteria 414 not oonftrm Amerioan 

an4 Dritleh atan0ar4e ot leee than 10/ml 1n paeteuised 111'.l k. 

Tbe PIG'GbroJ>hiliO oounta 414 not eontim to these to thoee 

repcmte4 bJ other worken ( !bo!u en4 Ohan4reeakber, t 946, 

and ltent1e47 m4 Weiaer, 1959). 

Obemloal testes 

!be ayenge ae141 v and non-protein m. tzrogen eon ... 
tcta wee found to be o.088 per oat an4 12 mg/100 .- llllJc. 

It wu beaned that beating d milk re4uoed ao141 tJ, while 

the lfPfl ooatat n•1ae4 tmatteete4. 



Btftn ot 8*1mt !e""F!ture ezpope. on 9!•'"7 of 

.. atlkt 
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!ZP8 of, oontamar c !he temperature droJ reoorded 

1a milk la ••ta1nera of llnuta, alwdnium an4 olay after 

1 , 2 an4 ' boura wu tom4 to be gn4ua1.. In l>raaa oanta­

iaen td all three eisu, the temperature drop YIB8 the 

•dam. Aleo after ' llouzs exposure mu:imum temperature 

bop wae reooz«ed. Bawner, the Tariation wu not eo great 

in •tal and el&7 eontas.nera. !be AIU1et teperaWX"e 

dPosan waa toun4 to be aa 111.POriaat tutor in atfeoting 

temperature an4 q1Ja11 "1 Of J!dlk• 

Slw end inatantaneou ob1lljngs 

!be raw milk• ~•eh and exposed, waa stored for 

~ tbe keep1Dg qual.1"7 at 45• and 70•1 attar alow and 

1netantaneoua obilling. !he altell lite we.a found to 1ae 18Ximun 

tor tneh, tnetantaneouel7 obillecl raw silk and mn11111 :tor the 

mpl•• expoee4 at •mbiant tempaaturea tor 3 hours. A.a 

ehown in the raeulte, the keeping quality of slowly ohilled 

aamplee be14 at 4oep after Ulbient temperature exposed :tor 

o, 1, 2 aa4 J boure wae 24, 19.1, 17.1and12.1 br, reape­

otiY•l.7• In -• of the inetantaneoaal;r •billed 111.llt it 

•• 26, 21.s, 1e.9 an4 15.2 br, napeotiv•l.7• the ~ 

aoi41't7 at o.o.B. a4 point wu toun4 to vary from 0.15 -to 



o.te per omt with mon aamplea omdling at an oerage 

ae141~ ot 0.17 l*Z' omt. 

lfbe ebel1 l i te wu reduoed o eidnably at 70° • 

At thie temperature, tbe 41tterenoe 1n &Ter&B ahelt lite 

ot 111""11 ancl 1Uten~7 chilled milk touncl to be 

·mall, to 1 hr• Pnah, 1natantan - l.y oili llecl row 

silk beCl ehelt lU ab.one than eJ.11 1J ohilled milk at 

?~. Inetataneoual.7 obtll-4 wral. oollecrti'lll oentrea 

end oitJ l&Zket dlk eampl•• ba4 a ebalt lit t 16.7 an4 

1T.6'br at 45•1', an4ot1..S an4 4.1 hr at 10• re peotinl.y. 

Olot-on-boiling teat wu ueed aa tbe teat 1n41-

oating eheU l.Ue. 1o141tJ' waa determined ot OOB poaitin 

aamplq. 'rbe anrap ocmtmt ot eom of the aples 

wbioh were tiret to beoome OOB pociti.T WU found to be 

14.2 ma 4 14..4 Ilg ftSpeotinl7 tor slowly end 1nstantaneoual7 

obilla4 milka. 

It was tounct tbat tbe kee 1ng quality ot NW 

ohi11e4 milk 8811Pl a was 2-J times leas baa paateuriaed 

Jdlk 81mplH atOl"ed at low teeperaturee. Ao t e t perature 

wu ra1804 tile pine tual qr re4uoa4. reeult were 

B1mUm- to tho reporled bf Hieholae and Anderson ( 1942) , 

swarilina (19") 1. Al ·an4er &t a;b• (195') and l1np•(1961) 



te ~eel "'-'k• Ounnq U. ~· (1 950) foun4 a prooen 

of b•t.1.ng an4 then oooling to 40•1 better than eool 1ng 

alone at 40•, 50• m4 60°1' for nd.lke exposed to atmoa heri.o 

teapen.ture from 14-98.6•1. !he tww prooe• was reported 

to double the man~le life of 1'0W milk. 

!he keeping quality ot i88teur1sed milk stored a t 

45°, 70°J au4 at room temperature 414 not exceed 75, 

2J ancl 11 br reape0tivel7. Minimum storage life ot 62, 17 

antl 6 br :reapeotiTely waa attributed to poor plant sanitat on 

wbloh u1 ti atel.7 atteoted the baot eriologioal qU&l.1 ty of 

putem-isee milk. The aTerage shell lite was 69 , 19 an4 9 br 

reapeotivel.1. Shelf life at 45•:r was found to be al.moan 

Bindle to tbat obtaine4 by Weese and Handerson (1 949). They 

reported a keeping quality of '-4 4~ 1n home reirtg!rator. 

!be paeteurizect milkwaa reported to un4n;go epo1lage within 

12•20 ~at atmoapherio temperaturea ('0-57•0) by Iya (1 964). 

!'he re4uotion in ke ping cittalitr ot eommeroially pasteurized 

milk waa reported to be related to oolitorm oount ( P1n.u 

d.11•, 195'). Poet-puteurisation oontudnation was oonai-

4ere4 more important than origmal nora of milk 1n dete:rmng 
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neptq qu&l.1t7 ot oomuotall7 P8fteuri•e4 milk ( mnt 

an4 Du, 19511 Stel-gade, 19581 OrmabDt 1947). Recluoticm 

1n tbe keeping quali v ti• briwem 1 to 6 4ap baa bem 

Z'eported to oanr aa a J.teault ot poet-paetnriaatim 

em+.anrtnaticn ( 111•11 1111•, 19491 SW6rllinB, 1953 and 

. home d. ll.· ' 195'1). 



th new to UB 88 tbe feu1bili Of -----.~.--

raw obille4 milk, 1nnea4 of paat ur1a mi , 146 em:ap.uta 

ot zia milk obtained from 4iT rgent aouroee - orHDM~•,_ 

c1a1ry term, rural oolleotion oentrea ot proo 8v-.on 

and oity ••were namsnea. The en t of ambi t t 

peature expoBUre of raw milk ohilled elowly an4 ins ~ 

neouely tor 1, 2 and 3 hr on ita oh lf lite t 45• and 70° 

wae 4etenined. !It ahelt lite tor t ambi t t•n .. _.._l!I ... , 

8Q08e4 (O, 1, 2 and' br) and lowly obill 4 cd.l 

24.0, 19.1, 11.1an412.1 hr at 45° , an4 1a .1, 15.2, ,,.7 
ant 12.g hr at 70•p. Per 1natantaneoual7 ohill 4 milk 1 

was 26.o, t1.6, 10.9 an4 15.2 brat 45°? and 16. , 16.e , 

14.? end 1, • ., br at 70°r. !'be ebelt 11~ of 21 pl e of 

paeteuriaed bottled mil waa alao Tal. t t 4 °, 70° 

•ooa temperatue. Th ee aamplea wer anal19e4 tor th cm -br 

••aaaurin teat, atanclard plat , oolitorm and PB)"Obropbilio 

oounte an4 ao141ty and nm-protein nitro oonten • 

The prooa4uree cl eor1be4 in tb etan4 tho 

tor the examnatian ot dairy procluot• (1960), Obal (1 9 5) 



a.4 r.tns ( 1 57) were followed w1 th elight obangee u 

mentioned 1n. the obapter cm ~el1.al• an4 

thta manueoript. 

ho4e of 

Aooor41ng te the ane-tar reeuurill test, 82.7 

pe oent auplee ot 4airy mm, 11.2 per omt lea 

ot rural oolleeticm o.entree an4 ''.' per oent eamplea 

ot the e1ty ket milk were tom4 •tiafae'tory. A 

•fll!f bigb ino-14erioe ~ oolitorm ·914 Pl)'ellrophilio baet.eria 

aleo •beaned 1n rural oolleotian omtre an4 e1ty 

Mrket milk. The aoitity and nan-protein nitre> oontente 

ot the rm milk uee4 in tbia atudJ ere found to be normal 

1'o belw nOl'ID81. 

ftle qualitJ of puteurisa4 m1lk ae ~u4p4 bJt 

baoterial oounta wae fwn4 to be poor. The ao141ty and 

the am-protein nitrogen ecmtent of the JUteurise4 rrllk 

were aleo quit low. 

file shelf lite ot teurize4 bottle4 milk at 

45op, 70op aa4 roo• te ratun W88 1'ound to be 68, 19 

and 9 br rea eotiyely. 

J'rOll the reeul te of tbe sent etudy 1 t _,­

ooulucle4 tbat beoause of th unhygin1o eon41 time ot the 



mlk iroduotion in village• and the high temperature 

holding, the quality of both raw and puteurized tiilk 

was very poor. !be ehelt lite of the high oount 1>68-

teuised milk we.a elao tound to be O()DSiderab~ shorter 

tc enable tbe retumed mllk to be reohUled or repas­

tounaet tor re41etriboticm. ae tlu14 m~lk. Sinoe t he 

raw milk exposed t o ambient temperatures tor 0-' br 

oould be held to-. a reaaonably long period after slow 

• 1astantaneoua ohilling, t he tindinga of the present 

study suggest tbe poeaibility ot marketing good uality 

l'a\Y oh1lled milk without peateurisatton. 

4, 
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APPimDIX-I 

haluatioa ot qallty ot 146 8811plea ot raw milk by 
one-boar n..urin teat 

Sulple B'o. Oolour eba4e Sample o. Colour shade 

1 Pink ,1 14auV• 
2 P.lnk 18UT8 ,2 Pink mauve 

' P1nk lllUY8 " Pink JDBUTe 

' Pink IBUTe 34 Pink mauve 

5 Pink auTe 35 P1nk mauve 
6 Pink IBU'Ye 56 Pink mauve 

'1 Pink IBUTe '? Pink mauve 
8 P1nk DaUT• 38 Pink BBUVe 

9 Pink auve 39 Pink mauve 
10 P:tnk mine 40 !l'Ve pink 

11 P1nk nmve 41 Pink mauve 
12 PJ.nk auye 42 Pink 1, Pink IBUVe '' Pink 
14 P.lnk nauve 44 Pink 
15 Pink ISUT8 45 Pink 
16 • 46 Pink mauTe 

17 P:lnk 18U'Ye 47 P1nk mauve 
18 Pink IBUY 48 Pink muYe 

19 .•.• _..,. 49 P1nk mauve 
20 ?amTe 50 Pink JDBUTe 

21 Pink muYe 51 Pink mauve 

22 P.lnk muve 52 Pink C&lTO 

2J Pink mtne 55 Pink muve 
24 P1nk DeUYe " Pink m.t.IYe 

25 .... 55 Pink mmrve 

26 Mau'Ye 56 P1nk IDflU'Ve 

27 MauYe 57 Pink mauve 

28 Pink 58 Pink llWT8 

29 Pink nm«• 59 Pink 

'° P1nk 60 Pink 
' ., . 

~ 
oonu •••• (li) 

:.1 



(11) 

8811Pl• Wo. Ooloa ellde Sulple JJo. CJolour eha4e 

,, ..... pSnk 66 e pink ,2 P1nlE 67 UYe pink 
6, MU 68 Pink 

" Pbak 69 Oolourlees 
65 MU 

1tual. oolleoticm oaweet 

1 P1Dk 19 Pink 
2 Oolourleae 20 Pink 

' P1nk 21 P1nk 

4 Oolot1Rleae 22 Pink 

' Pink 2, Pink 
6 Oolourle• 24 Oo1ot.trlesa 

' Oolourlen 25 Oolourleaa 
e Pink 26 P1!lk 

9 Ool()l;Rleae 2' Pink 
10 Oolourleee 28 Pink 

11 Oolmmleu 29 P1nk JBUTe 

12 OOlom'leee :50 Pink ,, CJoloeleas ,, Pink l&UTe 

1, Oolwrlese ,2 Pink 

15 Oo1oulen " e J 
16 Oolou:rlen " Pink 

11 Oolouiileu ,5 Pink IBUT 

18 Pink ,, Oolourless 
• 
J 
' Market !8§1 et 

I ,t 
, Ooloarl••• 6 C:olourleae . { 
2 Pl.Dk ., Oolourleea ·t ... 

' Pink 8 Ool~leea . a 4 pink 9 P1ak 

' Pink IDUft 10 Pink r . 

Oont« •••• (111) 



(Hi) 

Golour •ha4• Ballple JJo, Oolour ahade 

11 Pink 21 0()1ourleu 

t2 Pink 28 Oolearle ,, 
PJak --· 

29 Oolourles 

14 Piak '° Oolourleea 

15 Oeloarl•• ,, m.ue 
11 fJoloel•• ,2 Blue ,, P1U '' Blue ,. Oola=leu ,4 Blu 

'19 Pink '' Blue 

20 Pink " m.ue 

2' Pink ,7 Blue 

22 Pink '8 Blue 

2J toloarle• 59 Blue 

24 Oolourl•• 40 mue 
2' GoloRl"• 41 Blue 

26 Oolourl••• 



(1T) 

APPDDIX·II 

Beotaia1 oounta 1n 146 auplee ot nm milk 

Semple JIO. SP0/111 O.O./ml PDC/ml 

J'azi• mlkt 

1 ,50,000 150 760,000 
! 2,0,000 150 2 ,000,000 

' 280,000 140 2,200,000 

4 250,000 ,,ooo 410,000 
5 280,000 2,500 1,900,000 

' 160,000 4,,00 950,000 

' 5,0,000 2;100 .,ao.ooo 
e 260,000 '.5,000 170,000 
g '80,000 ,,100 1,4t0,000 

10 4,100,000 160,000 1p,ooo,ooo 
11 ,,400,000 10,000 10,000,000 

12 5,000.000 ,,.,oo 10,000,000 

15 ,,200,000 4,500 10,000,000 

14 2.500,000 15,000 a,400,000 

15 ,,000,000 1,300 11,000,000 

1S 5,600,000 1,600 790,000 

17 240,000 2,900 780,000 
18 590,000 4,600 4,700,000 
19 570,000 ','100 6,000,000 

20 ,,100,000 6,800 2,900,000 

21 1,eoo,000 5,500 57,000,000 

22 9,0,000 150,000 100,000,000 

2, 1,,00,000 470,000 100,000,000 
I 

24 680,000 140,000 48,000,000 ~ 

\ ~5 1,100,000 100 4'0,000 

26 2,100, 100 600,000 At 
~ 

27 1,100,000 100 2,eoo,000 i 

28 1,200,000 65,000 920,000 

29 1,400,000 eo,ooo JS0,000 

,0 1,600,000 47,000 .,,400,oot 



Sample Bo. SPO/a1. 00/lll. PBO/ml ,, ,,eoo,ooo 11,000 3,400,000 
,2 ,,200,000 5,100 5,aoo,000 

'' ,,,00,000 1,100 2,600,000 

" 4AOO,OOO 20,000 5,000,000 

'' 6,J00,000 1,100 10,000,000 
,6 14,000,000 550,000 16,000,000 
,1 ,,300,000 4,200 4,000,000 

'8 ··'°°·000 ,,100 6,100,000 

'' 1,900.000 900 2,600,000 
40 ,,100,000 140,000 1,000,000 

41 ,,900,000 ,,ooo 5,000,000 

42 ,,100,000 ,8,000 4,300,000 
4, 810,000 2,500 610,000 
« 5401000 ,,900 '40,000 
45 19,000.000 12,000 5,600,000 
46 10,000,000 1,200 41,000,000 

47 ,,400,000 1,eoo 1,800,000 
48 2,000,000 1 ,ooo 1,400,000 

49 2,900,000 25,000 ,,800,000 
50 6,200,000 16,000 1,100,000 

51 5.400,000 4,000 12,000,000 
52 2,10,0000 ,,200 590,000 

'' 2,800,000 ,,,oo 1,.100,000 

54 ,,.200,000 800 1,100,000 

55 100,000 1,200 540,000 ,, 2,J00,000 1,000 420,000 ,., ,,000,000 1 ,ooo ,.500,000 
58 11,000,000 12,000 3,400,000 

59 82,000,000 48,000 9.aoo,000 

'° 05,000,000 ,.,ooo 16,000,000 

61 ,,eoo,ooo 15,000 20,000,000 

62 5,900,000 4,500 '°'°°°'000 ,, e,eoo,ooo 2,800 24,000,000 

64 ,,m,ooo 4,400 4,500,000 ,, 4,100,000 ,,,oo 4.000,000 
66 2,100,000 6,200 4,000,000 ,., 2,500,000 4;800 5,800,000 
a ,,100,000 5,?00 ?,J00,000 
69 7;200,000 5,700 9,900,000 

Q t 

5,700,000 ,2,000 9,710,000 ,., .... 
• 



<n.> 
Saple B'o. SPO/al 00/111 l'.BO/ml 

Bs!Q. tolldcm omtrea 

1 18,000,000 220,000 1 '°,000,000 
2 a,100,000 ,20,000 ,5,000,000 

' 1e,ooo,ooo 800 2,eoo,000 
4 13,000,000 90,000 ,,600,000 
5 12,000.000 11,000 1 ,900.000 
&e· 29,000,000 6,200 5J,ooo,ooo 
T 11,000,000 3,100 3,200,000 
8 900,000 10 2,600,000 
9 500 ,ooo ,ooo 1,100 20,000,000 

10 500 ,ooo .ooo 1,300 1,900,000 
11 500 ,ooo ,ooo '·°"' 2,100,000 

12 500 ,ooo ,ooo 500 2,400,000 1, 500 ,ooo ,ooo 9;500 500,000 

14 . 4,900,000 4,500 4,200,000 
15 26,000,000 92,000 ,,,000,000 
16 .,,200,000 5,100 6,400,000 

1 T 100,000,000 1,4000 65,000,000 
18 2,100,000 2,400 1,500,000 
19 500.000,000 ,2,000 500,000 

20 5,100,000 1,100 900,000 

21 500,000,000 6,500 2,,000,000 

22 1a,ooo,ooo 1,0I0,000 1,000,000,000 
2, 4,,000,000 1,000,000 1 ,ooo ,ooo ,ooo ~ 

I 
.J 

24 12,000,000 400,000 400 ,ooo ,ooo 
25 6,500,000 110,000 2a,ooo,ooo t 26 9,300,000 ,,,oo 17,000,000 

120 ,ooo ,ooo 100,000 500 ,ooo ,ooo • 
27 . 
28 15,000,000 xa,ooo 120,000,000 t 

29 47,000,000 eoo,ooo 1eo,ooo,ooo 

'° 29,000,000 2,300 t1,ooo,ooo I , 

" 6,000,000 t1 ,ooo 24,000,000 
Ja ,,000,000 10 ,,,000,000 

" 
100,000 7,500 15,000,000 

" 4,,ao,000 a2,ooo 20,000,000 

'' 4,100,000 180,000 22,000,000 ,, 100,000 10 9'1,000 ,ooo 
Innae 111,000,000 1;5,000 105.000.000 



(.ti) 

Sample o. SM/Ill 00/11.1 PB0/1111 
(0000) (000) 

01![ mftett 

t 120 2!'0,000 240,000 

2 90 12,000 90 ,000 

' ,,0 e,ooo 180,000 
4 12<X> 10 240,000 

s 480 110,000 360,000 

' 1600 4,400,000 2'°,000 

' '400 100 1'°,000 
8 t400 4,000,000 1,000,000 

9 ,°'° ,,eoo,ooo 1,50,000 
10 850 100 89,000 
11 so 54,000 56,000 
11 300 81,000 84t000 
1, 600 29 ,000 78, 000 
14 "° '6,000 96,000 
15 240 480,000 199,000 
1G 600 680,000 ,,,ooo ,., 1500 92,000 69,000 
18 190 ., ,ooo 40,000 

19 180 '40,000 300,000 
20 900 180,000 58,000 

21 550 ,,000.000 75,000 
22 ,,0 19,000 46,000 

2' 28'00 22,000 1,0,000 

24 12000 42,000 1,0,000 

25 11000 29 ,000 49,000 

26 2800 6,000 52,000 

21 20000 a,ooo 190,000 

28 2f()O 2,000 19,000 

29 1 ,,ooo 42,000 

JO 800 2,000 ,7,000 

oontct .. . .. ( YlS.1) 



(YW.) 

Map1e iro. /111 ·CICJ/111 PM/al 
(0000) (000) 

,, 18 460 1 ~ ,. H "° 220 

" '® '190 120 ,. JOO 1.000 220 

'' 
,, 1,too 25 ,, '2 "° 2JO ,., 1T 1,200 260 

Ja 1J 1,400 it110 

J9 ,. 1,soo 160 

40 1? 1 .sco so ., 
'° 540 ,,100 

4'5,000 ,,5,000 



(1z) 

1--II I 

.AoicU. tr ea4 n ..protein nitrogen • tent o~ 146 88 

o~ n. mtlk 

Sample ~ 89141'1 100..; 
Sample ao141t7 mg/ 

•• o. 100 p pain,.,, 
1 0.1, 12 '' 0 .12 ,, 
2 0.1, 16 32 0 .1, 12 

' 0.1, 12 n 0 .12 ,, 
4 0.11 12 '4 0 .10 ,, 
5 0.12 16 ,5 0. 11 1, 
' 0.11 16 ,, 0 .1 0 ,, ., 0.11 15 ,7 0.10 t' 
8 0,1, 16 '8 0 .10 9 
g 0.10 1J ,9 e.11 15 

10 0.10 15 40 0 .1, 19 

11 0.11 16 41 0.12 12 

12 0.10 16 42 0.15 12 1, 0.12 16 4, 0.12 11 

14 o.t2 19 44 0.12 9 
1·5 0.12 2, 45 0.1, 11 

1, 0.12 16 46 0.11 8 ,., 0.12 1·9 41 0.12 12 

18 0.12 20 48 0.11 19 
19 0.12 12 49 0 .12 9 

20 0.14 ,, 50 0.12 5 
21 0.1, 16 51 0.11 15 

22 0,11 '' 52 0 .10 5 
n 0111 19 '' 0.11 19 

24 0.11 '' 5' 0.11 8 

15 0.12 ,, 55 0.1 t ,, 
26 0.12 1 ,6 0.11 19 

2'1 0.12 ,, ,., 0.12 15 

28 0.1, 12 58 0.12 '' 29 0.09 12 59 0 ,14 11 

,o 0.15 15 '° 0 .14 '' 



(a) 

MW.tr .,.; ..w. too sa 100 

·ft o,t2 21 " 0.12 11 
GI .,. tt et 0.1, 12 

" 0.14 ,, 0.12 12 .. o.,., 1J 69 0.12 ,, ,, 0.14 12 

A ..... ~'9..,iee . 0.119 17 

.PAUds . ..-1 

' o.oa 11 1 0.12 8 

2 0.11 ,, 20 0.1, 1, 
' o.oe 9 21 0 .10 8 

' o.to 8 22 o.og 6 

5 0.11 11 . a' 0.11 ' 6 0.12 24 0.09 ' ., o.1a 11 25 o.oe 
8 o.ot 11 26 0.10 9 

9 Oe'tO 12 21 0.11 11 

tO o.,, '' 28 o.og ,, o.t2' ,, 29 0.11 11 

12 0.11 '' '° 0.10 9 

'' 0.10 16 '1 o.oe ' t4 o.oe 15 ,. 0.12 15 
1, 0.09 ,, 

" o.t1 ,, 
11 0.11 8 '4 o.os 1 ,, 0.12 ' '' 0.09 15 

t: 0.,2 11 ' 0.,2 '' ' " ·a L 1 5 4 - J - i • ' I 
k 

,, 0.10, t I 

t 
\ .. 
' 

r. 



(xi) 

a.;e• - -4c11'7 ~==' 
SUple "1 eow.v 100 lgl •• o .. 

' 0,06 ' 21 o •• , 6 
I 0.01 ' 22 O.Ofi 4 

' o.os 8 2J 0.06 4 
4 0 .. 11 11 24 o.os 1 

' 0.10 11 25 0.01 4 

' 0.12 ,, 2' 0.05 1 ., 0.11 12 21 0.01 5 
8 o.oe 9 28 0.05 4 
9 0.09 9 29 0.05 4 

tO 0.10 11 '° 0.06 1 

'' 0.01 8 '' 0.05 11 
12 o.oe 8 ,2 0.06 8 ,, 0.10 1t '' 0.01 9 
t4 0.10 5 '' o.06 6 
t5 0,05 1 ,5 0.05 9 
1C o.,, 1 ,, o.°' 9 ,., 0.12 ' 

,., 0.01 9 
18 o.oe 1' " 0.05 11 
19 0.11 1 ,9 0.05 11 
20 0.11 1 40 0.01 6 

41 0.05 12 

...... ,..,1 •••• o.on 1 

' t 



, 
'' 20 120 ,, 2 

2 150 29 ,2 ,., 32 

' 1 145 18 
4 21 1900 '., 
' 

,, t .21 450 2 

' " "° 41 2 
T 2'0 40 42 690 150 24 

110 100 ., 
'' 2t 1 

t5 10 '9 44 ''° 2 ,, 
''° 250 ,, 45 440 ' ,, 120 41 0 '1 4 ~ 

, 
11 1 120 41 250 10 
tJ 0 2'0 110 
14 1 240 110 49 20 15 
11 '100 420 40 50 19 1 
t 2500 ?S 51 1 
11 2 00 20 52 '2 
1 120 '20 " 4, 
' 2 54 '° 4 

1 6 24 , 12 

11 17 1 , 
1 1 S8 ,, 
5' 1JO ' '8 

''° 60 

5 ' 
,, 

" 29 1 

ti 46 62 150 52 

1? '4 " tt 
1 1 

1 '' 1 ' \ 

'' ''° ~ 1 
:~ ,, ,, .. 

"' 1 • 21 I' I 
~ 

" '° 14 " 
,., ,., l ·. 

120 2' Z'( ,. 
t? 10 . 1 

'' 
... 
~I 

"'°° ~) 



APPllf])ll-T 

Aetl4S:tJ ~ ncm.-p.rot 1n n1Wogen ecmtcte o~ 70 .amplee ~ 
paatearise4 milk 

&uaple 
'I> aa141tJ == Sw1lp1e 

"aoW.ty m f'J8/ o. Bo. 100 gm 

1 o.og 11 ,, 0.1·0 1, 
2 o.oe 12 .,., 0.09 15 

' 0.10 12 '8 0.09 12 
4 0.10 '' ,9 0.18 8 

' 0.09 9 40 o.oa 11 
6 0.10 9 41 o.oe 11 
7 0.01 9 42 0.09 6 
8 0.09 11 4, 0.09 19 
9 0.10 12 44 0.10 27 

10 0.10 11 45 o.oe 11 
11 o.oe ,, 46 0.08 12 
12 0.09 ,, 47 0.09 9 ,, 0.09 8 48 o.oe 11 
14 0.09 12 49 0.08 6 
15 0.09 11 50 0.09 19 
16 0.10 8 '1 o.oe 5 
1? 0.09 15 52 o.oe e 
18 o.og 1, " 0.09 g 

19 0.10 9 54 0.09 8 
20 o.og 11 55 0.09 13 
21 0.10 15 56 o.og 6 
22 0.10 11 57 0.10 19 
25 o.oa 12 58 o.oe 22 

24 0.09 8 59 o.og JO 
25 0.10 9 60 o.oa 9 
26 0.08 11 61 o.og 19 
21 0.10 ,, 62 o.og ,, 
28 0.10 9 6, o.oa 9 
29 0.09 11 64 o.oe 12 

o.09 8 65 o,oa ,, • ,o I 

'1 0.09 t1 66 0.09 15 

'2 o.oe 11 67 o.og 15 

'' o.09 9 68 0.09 16 

'' 0.08 e 69 0.09 15 

'' o.oe 11 70 0.08 15 

• .,...,. ot 10 sampl • o.oes 12 

;1 



APPDDIX-l'I 

r...,_ature Gnp (•J) 1n milk nor.a at room temperature 
in 119ta1 an4 o187 ocn•me• ot Uttenn~ 81aee . 

Seta1 01'T 
11891 A11111S!dum 

81•• 1 2 ' 1 2 4 1 2 4 tit. t--· 
e ., 

' 4 ., 6 6 10 4 
2 ' 4 2 12 4 2 ' 0 

' 6 4 2 8 0 1 ' 1 
4 1 ' ' 2 ' 0 ' 5 
2 ' ' I ' ' 2 4 ' I ' ' - 2 2 - 0 ' 2 2 ~ - ' • - - -
•• ' - - - - - -

AT. '·' 4.1 4 2.7 5., ' , .• 4 ' 
2 '°"" 

1 6 8 4 5 ' 6 12 6 

8 10 10 ,, 16 4 10 6 10 ,. 8 6 18 4 2 15 8 6 
.. , 2 - 12 ' 0 10 5 1 

a 6 .. 12 ' ' 6 4 1 

' 4 • 6 ' ' 6 6 5 

' - .. I - - 0 ' -
6 - - ' • - ~ - - t 

' ~ • ' - - - - - , .. 
5 2 - - - - - II - - 'f ' ••.•. , ' 8 B.5 ' ' 7.5 6., 4.8 

!, --~ 
10 9 10 9 9 6 10 T 9 

,0 10 11 8 10 2 10 6 14 ,,, 8 9 4 '' 2 12 ' 9 .. ' 8 t 2 5 -- - - .. 4 - -~ -- II ! 
I 10 6··· 9.5 2.1 '·' 6 10.a AT 10 -



il'PERDll-TII 

Shel• lite ot ohilled BUIPln o~ w milk apoH4 to mnld.mt 
.._pentme tor , _, hoazae 

m.owi,. old.1184 Iutan'taneoual.7 obllle4 

45°P 70°P eei41t,. 4.501' 10°P ~ aeW.ty 

'"8 

24 16.5 0.19 0.15 26 15.0 0.15 0.16 
24 16.5 0.17 0.19 26 15.0 0.15 o.1e 
25 14.0 0.18 o.1a 27 16.0 0.15 0.17 2, 15.0 0.11 0.18 26 16.0 0.15 0.20 
24 15.0 0.19 0.19 25 ,,.o 0.15 0.18 .. 18.0 - 0 .16 - te.o • 0.19 

• 22.0 - 0.15 - 22.5 - 0.1 

.1.v.24 18.1 o.1e 0.11 26 16.5 0.15 0.1 8 

1 bouw 

ts 16. 0 0,18 0.16 26.0 18.0 0.20 0.16 

24 14.0 o.1a 0.14 24.0 ''·' o.te 0.14 ,, 15.5 0.17 0.16 24,0 21.0 0.19 0.14 

18 19.0 0.19 0.16 19.5 21.0 0.18 o.1a 

18 18.0 0.20 0.11 19.5 21.0 0.19 0.17 

18 18.5 0.11 o.1e 21.0 2J.O 0.20 o.1a 

19 10.0 o.1e 0.19 23.0 10.5 0.11 0.16 

18 9.5 0.17 0.11 21.0 10.0 0.16 0.19 

1T 10.0 o.1s 0.17 22.0 11.0 0.16 0.20 

18 11.0 0.21 0.17 22.0 17.5 0.11 0.17 

18 - 0.20 - 22.0 - 0.16 - It 

25 - 0.20 - 22.0 - 0.17 -
25 - 0,20 - 22.0 - 0.17 - ~ ,, - 0.17 - ''·' - 0.19 - ! 

0.17 - 1,.5 - o.1e - . ,,.5 - I 
14 0.16 - ,,_, - 0.15 .. 

0.11 - 15., - 0.15 - 1~ I 

14 -
0,16 - 21.0 - 0.16 -24 .. 
0,14 - 2e.o - 0.14 -2, .. 

20.00 o.1e 0.19 24.0 21.5 0.17 0.19 2,., 
I . I 

AT •. 19.t 17,5 0.11 0.11 21.6 16.e 0.16 o.1a 



AppmUs-YII eont1mae4 

8181tl.7 lb111e4 Iutmtmeodl.u ebilled .,., ?0., Mi41t7 45• 70 p " 80141'1' 
2 bone 

15.0 11.0 0.11 o.1a 11.0 22.0 0.20 0.19 
16.0 18.0 0.19 0.15 15.5 n.o 0.1 9 0.17 
15.5 18.5 0.20 0.15 15.5 21.0 0.19 0.1 9 
2,.0 12.0 0.11 o.1e 15.0 11.0 0.14 0.17 
21.0 12.0 o.1e 0.17 15.0 11.0 0.14 0.20 
15.0 ,,.o 0.15 0.19 24.0 11.0 0.15 0.18 
14.0 9.0 ·0.16 0.16 21.0 10.0 o.1e 0.16 
12.5 a.s 0.1'7 0.19 22.5 g.o 0.17 0 .20 
21.0 ''·' 0.11 0.15 22.5 115.0 0.16 0.17 
21.0 - o.1a - 24.0 - 0.11 -
11.0 - 0.19 - 20.0 - 0.18 -,.,., • 0.19 • 19.5 • 0.21 -
1a.o - 0.22 - 2'·5 - 0.18 -
18.0 - 0.21 - 2J.5 - 0.17 -
11.0 - 0.20 - 2,., - 0.16 -
22.0 • 0.20 - 25.5 - 0.18 -
n.o .. 0.19 - as.o - 0.18 -
'·' o.1e 9.5 0.17 

j - - - - ~ 

0.11 9.5 0.11 
II 

9.5 - - - -
11.9 - o.,, - 12.5 - 0.17 -
11.5 - o.1e - 11.5 - 0.18 -
24.0 - 0.1& - 24.0 - 0.18 - ... 

r • r; J.y ,,_, ,., . ., 0.18 0.16 18.9 14.7 0.18 0,17 

•'· l , .. ~ 





A I-VIII 

llel• Ule ot ~teneOW117 old.1194 rtlfal eolleoticn omire 
8114 et tJ IUkft 811J1Jlee of 1'mr mllk 1n home 

Suple ket -.mple Tillage eemple 
o. ebelf lite at Snple ahell life at 

o. 
45~ 70°P 45•1 70° 

1 g.o 6.0 1 - 19.5 
2 e.o 6.0 2 - 20.5 

' e.5 6.5 ' - 19.5 
4 9.0 5.0 1 - 19.5 

i 9.5 5.0 2 - 22.5 
4 • .0 2.0 ' - 20.5 

2 5,0 1.5 1 2,.5 9.0 

' 4.0 2.0 2 20.0 9.5 
4 '-·5 2.0 ' 21.0 9.0 
5 5.0 ,.o 4 19.0 10.0 
6 5.5 2.5 5 21.0 10.0 
1 4.0 1.5 6 19.0 10.5 
e '·' 1.0 1 1a.o 11.0 

a 19.5 11.5 
1 1.0 4.0 9 21.0 10.0 
2 9.0 5.0 10 20.5 11.0 

' 10.0 5.0 
16.0 6.0 4 s.o '·8 1 

i '·' '· 2 16.0 6.5 
g.o 4.0 ' 17.5 6,0 

' s.o 5.0 4 16.0 7.0 
8 9.5 4.5 5 17.0 1.0 
9 9.5 4.5 6 17.0 1.0 

10 10.0 5.0 7 16.0 6.0 
11 1110 6.0 a 17.5 5.0 
12 10.0 4.5 g 1e.o 6.0 1, e.o '·6 10 18.0 1.0 
14 6.0 2. 

7.0 15 7.5 5.0 1 12.0 
1 e.o '·' 2 15.0 6.0 
17 B.5 4.0 ' 14.0 7.5 

4 1,.0 e.o , 20,0 9.5 5 ,,.o 7.5 
2 1e.o 14.5 6 11.0 6.0 

' t9.5 10.0 '1 to.o 6.0 
4 20. 15.0 8 10.5 5.5 
5 2,.0 ,,.o 9 14.0 6.5 

' 25.0 14.0 
7 a6.o 17.5 
8 25.5 18 .0 

' 
21.0 18.0 

10 26.0 ''·' tt 19.5 12.0 

A 1.2.6 '·' ''·1 1.a 



APPDDIX-U 

1U• ot p&9'Mmiae4 ant 'bnlled Dilk at 41ttermt 
temperntaea 

• ftM (Is) an. wh181l llilk ourclled 

45• 12.., Jloowa WmJC&ture 

t 68 '' 8 
2 ?O 21 10 

' 58 22 8 

• 68 18 8 

' 70 18 g 

' 12 70 10 

T 15 20 11 
8 T5 20 11 

' 
.,, 1'1 ,, 

1G ff ts 9 ,, '2 18 8 

12 ·6() t9 8 ,, 
'' 19 6 

14 " 
,, 10 1, " 18 ,, 

1fS .,, 1T 11 ,, 
'' 21 9 .,. T4 2, 8 

19. GO ,, 9 
20 G5 20 6 

t1 '° 2t e 

68tlr 19 .. 9 Ir 

..,....,._-::-. -

£)-
.:;,.---. ~ F' ~ F 

,,,,. \.. . ' 
. v ,,,.- ...-- - I r '- , . (, 

. ~ 

( r-:~ ( . 6 . - 1 ) ~ ' """ JI J ~ '\ 1' I' ....,./ i:-/ ... '- _ .,/ / / ... .__,, . \ // • ' . F I .• I I I \ ' __ ,,.., 
'-\ "'° • t \ I 04/ 
~- - · -
~---


