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INTRODUCTION



V

XmODX-TIon

A g^eat q£ world Iias goatj water buffalo,

sihoep Qs tlie milking anlraal rather Uian the cow,^

The w^isrid ^eas Mhem these ispQsles contribute to tha

4©velopii-3at of dairying include tha MeaiteFraiaeafi,, Soiitli

Vle^t Aaia, Saatera aarop® (KosikcMSkii 1973)*

Sheop and goats are i?anowned.for their adaptaMlity to

tl^rlvQ in places ot ecarrt^r vegetation.

Aoadrdiag to FAO Production Year Book (l9ao)f O0ws»

biiffalOGS Giii goats India eontributsd 13«0, 17#0 md

0»93 million metric tonsiss of aiiU rQspaotix'Gly#

VU& s©^t population in IMia ie incraasiiig at the rato

of one railllo^i i>Qr year, impit© of tli© laoi^ of rmoh

deveXopaeiat^ prosraoaaa for this species <Tana.^, 1979)#

ThQ trspioa eo.atriMfe© about T0#0 per oeat (310 aillioii)
.ri-

to^/ards th0 total world population of alsout 445 million

goats CH'AOi 1979)» Out of %i%0 71 taillion goata ia liidla,

Serala al-on© possesses 1,6a3 iailli©a gaats which foriaa' a'aout.

31 *0 par oeiit of tao- total nsx's^ar of llvsstock in tliQ Statb*

Aocordiog to an XsstQgrat^gd the quantity of sUMs

produced by goats v/as astiaatM as 0*54 la^^ aat?ic tonnas

wMeh t/as about 7*0 per cent of tlis total railk pre^acod t>y

qattlO', 'ouf£aloc?s ai^ geats ia tli© State*



lu rec^iat year3 ^ th© .progressive "forioulatioa of

wrious clDvelopiaentai actiiricies in our bouiitry ims lai.d

great importmoQ oa tliQ ailk pro^luotioa potoiitlal of goat»«

1?he tP&rxX In. this a^ogard is to prod?j3.Q contemporary

poro-bFed locals and ej?033-Dreds with exotic l^reeds llISQ,

SQBmii miA Alpim deperj^irsg oa I'ooatioa aM requireissats

(Slian:ausaQ^^S2'atB, 1930)*

One of' the maiji objectives of ths 'All Ir^ia Coorcli'*'

imted Rsssaroh Project on Goats for Milk* is 'to evolve a

breed of gaat suitable for tlie aip«o-<Jlimatio' coaditiosssj

prevalent In Kerala^ giM sa|>3.t>le of prodiiGin^ greater

quantitios of milk by crosa Ijresdijig th® iiative f'laXabari

g@ats q£ Kerala with ajco.tio, orae^s such as Alpj^iie fiad ISaaiiea*

In goat& silk isj ia gea.eral, oo2a3id0r©d iiMtcjria"

to cows* ss? tsuffeloe#' lailk^ aM is used entirely £ot

bovorage pyrpoaas# Oa ths Qoatrary^^ tlie aarjiafactor© of

products fraai goats' lailk is quite sutjstaatial in Bjrojae.'

in Spala# goats* zailk represents 11*0 per Gmt o.S th& railk

usod i0p- QhBaeQ' aakirig aril that iij Graeca nearly 3»0 per

coiit. In Frmc&0 out of tli& total 273 ailiiori litre.'? of

goats* aills that ar© .beiiig produoed in m yQ^rp a^oiifc .53*0

per cent is U3c?d for •qhesQe eutd 10.0 par cent for beverage^

asxi dpyii-^, la the USA where tiiore is no de^h of cows'

ailk# the ailk of goats .finds a aarkat du© t© its superiority



ia mtritional quality or supposad value as a soiireo of

silk for is3cllviduals v/ho ara aXlarsio to the profceiris of

eows' ailk (Praka^h arii jeimsss, 19S3)#

Several oiethods havo boen developed to preaorvQ silts

in oae cr the other form 03,, coriiensQcl jailli, siried .alik,

JTorseatGcl giilk arid cheaso# ikaorjij tiiese, oiioGs© is prQtbablir

til© oldtsst Olid most product maisifactured troa iDillt#

Tm v7ord ^qhaese** has been d&rivod. irom' the Latin vford

f^aeu3QUB^\ GhoesQ ia a product laadQ froia^ tliG ou^d obtained

froa .njilk tjy eooisylatiag the casoin with the iiolp of

rennst or Qliallai* 0myme& la the pressnoa of laotio acid

prMucod bf &dd^d or ad-yantitious laioroorgarjissnst froa

which, part of the aoistuF^ has been rmoved by catting,.

cookimi arjd/or prosBing^ which has beea stopea ia a siou3,d

ajsd thon ripsaad by hsXdlrig''it for soiae'tisna at aiitable

teaperatuj?© and hmldity iDavis^. 196p)i,

filo type of o^ioeso produced xn European aouatries aliafcd

oonsidcratoXQ regional dtfferemes. .In coursa at tiacg oorlseiii

r&gions became koam for certain varieties of chaasa ©3*.,

PraasQ for Roquefort#. Switzerland for a^issji Soglaad for

Ctoddar ajj§ Stiltonj. HoXlasd .for Gonda and Maa ate*

these, other varieties likQ Briok^ .Caaembort, Lfcaljargerj

Eoinano, CreaiH ohease-i, HeufoJiatslj cottage, Tx^appx&t^ Bluo

vdin mid wliBy oh^cse are also widely teom.



Cheese' can ©asil^r Hq raade on a small scale in the fam.

aod on a larger scale ia a plant# It caa be aad© ueii-^g

slfupie houoehald utoa^Jils or by saaana of automated. eq.aipRiOii'fe],;

AccGr^eiins to Be (1930), Giiesidar cliessa ia probal>ly tho

oast knmn cheas© in the wor'M. The bull?; oi' tha Gheca© '

pfod,uc.sd la lirilia is of the Cheddar type.

Goats* millis in aar^ wa;^3 rsssaljies cows*' miili asxi it

•usually x^rodiicQg a srliite QhdQBQ* la ripened soatis* railk

cHoeset a clifferefit flavoiar is o13t:«3L ned bscaiae of the

differerjce ±a the ooiaoosition of fatty asid^ botwoen coj/®*

aM goats* ailk. &laiiy varietia© of cheesa etan be raamifaotiK?Gd

from goats«- isilk inthQ hoiBQ aii4 iii the farnij s^optirjs tlid

aame procetiures as tliose eispXo^^ed for c(Ma* milk cheosQ*

Far the eoonomie exploitation ©f the additioaal q,u^ititJioa

of QiXte that may beaosne availa'ale m a result of orosa^braadiJ-srj

md itapffovement in .toedijig aa^ faaaago^Qent practiees^ it

hOQiMOB mcaasary to find ©ut suitabla mothi^a of coiwertif]^

silk into products tiiQt ar© easily aoceptabl® foi' human

cossamptioia. Attsapts were ir^ade at th^. Natioml Dairy jieaoci'cli

XiiatitutQ, Keraaal tc> raanufaoture Mioa ar^ Clianna, ,both

ij^IigQiioaa products, fm-S'goats^ ailk (Jfiillcham myX Be, 1973)»

fhe teclimlosy relatiag to the mamifaetura, coriiig ar4

ksSQping qu^ity of oheoso £rom /j^oats? lallk ia relatively



scanty in Xiilla* Th© prasoiit study lias "bGen uiiderJii^.ken to

inaioate tria pj;'0€e45ii.'e8 that naoeasary for the produot^

leiii of & IVAVd i'lpsirie^ variety q£ c'asQm from goata^ siilli,

th0 change© that oceiis? dui?in,j the ouriiig procaas aeid tfei®

Shalt iif© of the prociucjt* Q^tliairy the procadm'es fcr daooao

©a^iiig will ei3abl© to aajiS® cheese at hoae or* in tli® fastj,

Atlsesipts wiXL also b© made to GOapare tlte goats* milk

cheese that of eows*' milit produced in a simile way*
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OF hi'imMum

i0 a v&s'f jai^ritious- aM Taalatabi© fscxJ

Qi mmliif: £^t.f imoluliXQ aoits^. moi^Uiir©, to a ssiailcgr

whay protaliiSs laot^St golUible aaita and ©tli^ mlmr nlll%

QomtltumtBrn ^^0 aawifaotiire 0S Qhees© aiaia at

tfm esseatial aoMf of allii# kXthmgli m&m tiioa 499 v^'istico

of oiieeae as's iiri>iar -variouj!! pro'ss^ly thero

miSt miVj a^^out, 13 varie-tiea of imt'.iral eiiQeaa'

iSm^QTB$- 1.953) •

QhQm^ hm- ^-3a®a on the ^aais of fir^nmeas

(molstur-e sontent) smd Qt riperii^ lat'© ifQ2»y hm^r

m soft? ripened molds/feacteria «s* tidripesiod

^arietiea,.

Tim jr^lM 0f sev^^'al m-aamals Um® hmn used for ciitsesa'

prpj^uotioiif. temt oovm* m^lk hm bsea widely used# Shoon

milk i© "OsM t0 aosausfort la fraasQ aM Briissea ia

litai^aryif Sjaoll mounts q£ milii ar© used from goats arid

te'fal©0# -iEi (MSf&ront parts of the world (fasfee^- ^ |^«j1937).t

Til© te<?imlcal ,proe©diiir33 es3f^I©ysd in th^ EiaRias

myaQrcj^. yarletJiQS o£ qUqqbq tP'om eows* rgilk 'ipw bomt d9S#i?;l

fe^r Bmm&l -WQVUBmp teiife tlioss rQla'fei«g to gaa,ts* ^&imm

ai?a rGlativ'-ol^
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a#1. Oomiaositloa of mata* ndXk

<•

SgceiXsnt revlafs on th© topic have e}9©!i publiSiied bjf

Prakaali aiiid/Jennesa (1963) and Jaimess (1930).

Elllk Fafc

Wide variations have besii reported in the fat content

of goats* Kiilk# In their reviev;, Prakaa^i and Jemess (196S)
I

liave that tha fat eoixteat of goata* milk varied trma

3,00 p^r eeiit to. 3m3Q eaut*

tliraalmi aiid r^ir (1962) analysed pooled samplas of

milis oolleotod from Halabari goats and reported a fat

GGBteigQ of 4»93 whereas* Devendra (1979) sot a valuo of 4.9C

tor th& sm& '^eed*

A, \ras?j iiigji fat pei^soataga of 5 #65 was report©a by

OeckejtiBami ^ (19?4) in goats' sailkf Hba et (1975)

T'Sported a valu'3 of 5»32 per ceat in the milk of Saaaea gsato'

at aid iaotation.

A fat coatant of 2«S1 per ceat waa rei>ortad. l)y PreriCh

(1970) in the milk of SaaaQn goats, whereas Mem and Escamilla li

(1977) oMaine4 an average fat per coat of 4*26, 4*13 and •

4 •33 for SmnsrXf Fremii Alpim md ^utjian breeds respectiv(5ly»

Quere^ii ©t gl* (1931) workiisg on ja^aimpari goats



s

:reported an average ciillc fat sont-ant of 4.70 per coat in

individual saraploa aiid 4••71 p^r ceiifc la herd saaplea#,

la a lactation study, Bai;}u (1931) rG^iortefl an Skveraga

milk fat content of 6.29 x 5*64 + 0.09 caat. ia

AlpiJi© x ifelQbari ai;d Saama k Holabari cross-bred goesfca '

respQcUivoly.

2*1.2# tUlli ;protelas '
ibc«M ^ *a*M«-w-a^-

Studies 1)7 UeclsGraann ot al. (1974) showed that tho

protein csoatent of Soer goats* iBilk was 5.0^ per cent.

1

Pr0nQh (1970) obtained ^ loif value q£ 2*17 per oeat

protein la tlw suilk Saemn, goats while Chaas-aiieL Kim (1970)

obtalaed '3*63- psr esnt la tha saae Inveatigatlns on

Australian Saanen gsata, Eaimwaisa and IvGllav/ay (1977 a, 1977 b)

reported taat tUs silk protaia value ranged from 4.01 to

4#$1 pQT

Hem oM Bacssilla H (1977) reported the averag© protein

omtoat qS goats tailk to fee 3•14,, 3,34 arid ^.70 per cent far

Saanea, Fr.eacii Alplas" and Hu.Man tee'eds respaotlvely.

Quereghi ^ (1979) foumi -^lat the protelri contain oi:

iRdivlduaX ar4 henS zaillt sauplea la Jaajsiapapi goat© Mas 3*31

qr4 3-*3Z per cont reapGctivei^f.

InvQstigating ©ii the silk of Halalmri goats, mrafidaa



n©lr (1952) reported a total protein contont of 4*04 p

osnt Bsfvendra (1979) found the valuo to b© 3.S9 per '©ont*

fiiQ ^eragQ protein GoatGnt. of the csiXIc of AlpiBs x flalQbcsrd

^ aaaaos X Halaiaarl es-oss-'S^red goats ms reported W Bal'^'a

(193i ) to 4'*40 ^ Q*Q3 and 4,4Q jp 0»02 per OQSit FQS3|?QCtivoly*

LQGtQso is tii.e ehief carlsoliydr'at© of ailk aM it ploya

an important re.la tn. ifomentejd dairy prociuats*

Uecl-sayaarm ^ (1974) obtained a Is^tose oootMt q£:

6»ia par oBxit la tm miVs. of Boer goata# Rajaawasia aad Koliajay

C1977a, 1977b) studied the laotose oonfiont in the milk of "

Ss^sn goats rsporttsd a range of 4.35 to 4*93

pap cent., 'Whereas F:rQi'K3h (1970) found a valao of 3»50 per

Gent Iks tbe milk of Swias Sasiien s©ats*

In ©lUQthQr study# Gliaag aati Kisa (1973) obtals^4 a laqtoa-s

GOsitsitt: of 3.91 par eont in the milk of Bmmn goats.

Ifh© milk of British Al-pine and 'Aiiglo-ftubiaa goats wa$;

f ouad to epataio, 4.83 sh'A ^*Q3 psr ceiit iaotoee a^eapectivaly

(DaveMr^t 1972)..

aill-i' 0f Jaaiimpari goats Quereslii ^

(1931) reported a vsalue of 3*05 per oant lactose. 'i?hG avera^jo

valiije rsported by hira was ideatioal for individual m well qD'

aes:^ milk samples.
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S!i© niiXk of Malabas'i goats was fo'sjni oo contain 3«10

par CQ-at lactose (Hirnialaa sad Hair* 1962) but Dev0ndpa

C1979) ccnild ohtain a value of 4»11 •pot qesstj Qnlj In tho saao'
breM#

lavestigatioiis- by Bal^Ju (1931) rewaied tU^ average

laotoae.coataiit of me milk Alflns 2g HaXabari ^o^tss, to

4*00 ji; 0*03 per cent and Saanen x ?felal>ari, goats to bo

k#OS 4;;, 0.«Cj2 per cQat»

milz aah- io laiowi to oaataia Potossiua,. Sodim,

Chioriiis,. Piiosplior-ag aM SuXplTor ia relativsly largar faiaeuitaa.

BrnBll ammta of Xro% Coppar,, 2irsa,, MsMiaiuai. Mai^saiiuoQ,

Co'oalt and lodiao traoea of Silicon# 3c52»©a, 'ritaiiiuraf

VamCiimis Rubidiua, aod Strontium are also prQaeErfe.,

Bq&Mqb otiior functiaasf sodks of thea are ia,port-aat in tim

c^agi^ation of ralllc Dy-resaalri#

Siie asii coatsiat la the n^llc of Som goats •was foimd to

be 0,»S9 par o>:iat (Ueoicenamri et | 1974).

DQvorgira (1972) reported a value of Q.78 ani 0«79 pep

mh in the jailk ©f Britiah Alpine aad Aiiglo-fliabiasi goats

respectively, Sirailarly, Chang and lUa (1973) olJtainsd a r/^luo

of O.7.3 pC'F cent la ailk of Saaaen goats.
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The Mh Gontant in the alik of Jaomapari goats was 0#81

pet cent (^ueresM ©t 19S1). r^irmalaa arji.Maip (I96a)

^usJled. tlie aaa eoateat of Ifelabari goats* aiilk aiil roported

a mlm of 0»76 per cent while Devendra (1979) reported a

value of 0,33 qeiit in tlja same brasdl.

The amrm^ agn contont in the ndlk of Alpine x

Maiabaz'i and Saaaea x. Malabari' cross-bred goats was 0,776 ❖

0#00l OsTSS ^ 0<»0Dl per cent respectively (Bai^Uf I9at)«
1

'duality of lailk for cIiQeee

a?he quslity of milk has a profouM affect m the quality

q£ the Qhease isade from it, The quality of lailk is assonaad

in rolatioa to its compositioa^ microbial load, physical

properties, aad org^mleptie eharacteristic°3. Van Slylte

Priee (1932) opined that th© quality of milis ia vl^iblo ia

its flavour., odour and appQaraaco. Thus, only those batehes

of silk that Goiiiforia to high standards are seleotod for oha.G.ca

saalJiiis* It is aQcsssary that rav/ ailk for cheese maltisig has

a vary loy adorotiiai flora ia it. Mastitis ailkt even if •

diluted in the factory by noraai sjilkg preserits potential

.of pathogejisb..

on Cheadar cheeoe, Tittaler ^ (1946) found

that th© bactsriologioeO. quality of both rav/ and pastouriaed

lai.lit was an Impcjrtant factor .affeoting the quality of oheaao.
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Umt milk hsi.3 been used ifor tha nsanufacturG of gIioqsq iii

th.Q UnitsM fUngdoa aoae lailli ijroduGers, in auch

scalG in the rest of Europe-, and largely in Asia' (Cliapsoa, mix!

Sharp6.> 1931)» The aaae worlssrs •opined tiiat laaay Ghoeae

aaK:er3 oon^ldered uuot^Qatad milk to protSucQ a more flavoisrful

eliGGse.*

A nuaber resaoreh reports iiavo s^aovm that tao £lavbiw

^ueilitsf &£ Qilk Is refleoted ia flavaor aevelopsoat ia cIiq^dC'

(FyJs3Qri aM Steiasiiolt, I974j aakl^ene aad Steijisholt,' 197111

1976)? t/siesi a Btronz, fiavoured aills; v/a@ pr^jaascocl#

it save sts^oajor tlavoureci sheeaQ* 2H© intsasity of tiie s^a,%

flavour was highly correlated witli the troe tatty- acids cofraCixG

(Baki'SOoo aixi Steinsholt., '19751 Baijke et al», 1'376)*

Accordiiig to Glmpaian and Sliarpe (1931), th© atorago oi!

ohlllad raw railk lod to the fa^ltiplication of payolirotropiig

eim conaaau^^ut prodnotion of axtra-celliilar lipases ai^

protGimsQs^ partiamlarly b^r PaQuaonoaaSa, Achroaooactort

AeinetobaotGr aad Aeroiaonffia,

hm |t (1976) found tliat efficierit pasteiarisatioii

o£ sills at 72''G for 15 to 17 sscoMs gristly reduood tha to"&ui

couiit of iiioroorgaaissis aad addod- that the off-flavours pr^ueoa

iri clieoso '-sade from pagteiirised aiilk could possiliXy be duo to

the sjiorobial orizymef tImt aiirvived pastaurisatioa*
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ThQ syiOPQbial enzymes had tiie potaatlal to affoot -tt^ •

^GOGSsicjg .propGrtios of Qilk adversely arid to iiapcair. ths

quality of produots

Lirjai^Qs caused rimcidity in Swiss cheese (Pirslieiro

t965) ? 'iaSutcti varie&y (Drieasen and Stadhouders* 1971)? in

eiiad'te 0We30 (h£m et 1976) ia Camesbi^rt (DoEsouiii?

1977).

FroU^ifiases" causM tlie loss of excessivG aaoants ox" •

aitrogea into the %7h€?5r of sof*^ ciioes.o laade froa mill? with

P3yQl'ir0tr0;^M0^ Goants of 10^ (Foiiillat ^ al., 1976)^
wii&i Qtoddm cliGosi&f. the losses of nitrogen iiito ths wiieyt

asad thorGfore th® yiald of Giiseae^, were not influenced by

p3yc:brotrophie comtsi of 10' coXos^y uai.t9 pox '̂ niill4«.

litre (a£u lal" ) in the rm lallk (Law et al,f 1979)#

• Heat treatraent M. ailk

Pasteurisatiori of raw milk has been praotieed alnost

mUvei'sally-f and vrini nearly j^l types o£ chseae. pr.oGOcs

li@lps ia .of all ostiioseoic oi'ga&iaTiB er4 amy

hamfnl or potential fspoilage orgeiiif^as. In adaitioiij. tliia

prooQSQ helps to Giir^iige tha variations in the ripaaod oiaQGOG-i*

Foster al* (1957) foiatod ot^ timt ths dioes.es EjaciQ from

pasteiiTis^ milk ripened more sloi^ly as conparsd to that fr:GQ

railiift pi^ssaaably due to th© destraotioa ot mny ot the

useful orgaMssiS aM, smtiiral enzymes originally praaeat in

rm QiXk#
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QutlinlAg a pracQsa for the faatiufacture of a patent

vwLety of cheese, Slias (1972) recomaexKiad haatlas of oitlior

or previously boiled or pastoiariaaci iniXk to a

teapGrature of 85'^G«

PastQurisstioa of caiXls reduced tlie njjunbers of ujiwaatsci

'baGtoria md cheesQ o£ good qufiCLity could be avade with iiilk

heat trc-Qtsi vfithin iOie raiigs of 6S to 74 *^0 with 15 seconds

^ holdla^ t;?,E39 (iQEigsrijjd arad HeiniboM, 1973)»

An ir^QS.BG In pasteurisation t^per-atura (from 63 to

73 ^ov 15 aeooiifjs) causavl aa iasreas© ia remst reteiitioii

CDullsy, 1974). ,

DoulJle heat treatriieat at 60 to S5®0 and 72L^Q reapecti^^eay

enabled the silk to be atored for- 48 to 72 hovira at 5 to

wl-thoat markedi effects on rsmioft coagaXation, bi^Efc 'inoreasis^

••tfee te,3p3;^atura of Ut® tivfst tfeat2K?nt to 70 "^Q had adv6r@©

©ffeciti3 (ICarlikanoiraj 19?4)«

Wa<3sar£alX st (1976) aiade iSdaa c'lieese 'froca ailk

at 62 to- 64-G for 30 mlmtm vrlth the addition 'Of

a OQnaGritmted suspeasion af lysosyraa-prior to the incor'p^s^s.-gi.Diii

pt ramv3t.

Fi'om a atiJiy on Bal)y»iik2.afis eiieese, £l-koussy ^ (197?)

> ooaoliadod that hoatiiis tiia cheeso ailk to 76.6®C to 82.2^'-C
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iacroaaed both chease yieldi aad the, moisture contonfc# Purtli;0r^;

^ tliey a ©arkod iapi^ovensnt in th© quality of loi-z-fat
Baby-'Maa oiiQess aad^ frox ail.k heated to 76»6°G,

Bolei^iolc (1-977) found that both total aQliciG

content af^l firmass &£ the coagalum decreased pastwigatioa

tGsperattira was raised from 63'^C to 35and heat treatae.^ylJG

at lOO'̂ -'C gave oxcoBBlvelf aoft aoagali^ of very Im total

^ solids• . , . ,

KarXife-anova aad Oarom (1979) det&rmlmd the optlaal

heatlAig corxUtloas for doable lieat treatoieat o£ ohaom mills

m beiD^;' with 20 to 23 se-eorids holdi:^ and 71 to 7S~C

' tor ZO « 25 seOQiids :^or the first Oiid second traatmants

respQotivoly*

In the iJnlted liinscioa allk £ov ahaesa laadting la Qivan.

a fonr* of heat tr^^ataeii-t sufficient to dastpoy wsdssirablc^

bsotorla without «ffoeting tha physical aiid chemical prop^i^tlQO

0£ milk* The tempersiture-tlfaa combination of 72^0 for IS

seGai)«is moat these s'.aquiremeatsi and the niinisami reoonisnsoded

Q^^ibifiatloa wag 63®G for 15 secofids (Ghapaaa aM 1^31} ♦

v/orisera Iiava auggeatad, different t^siperature^

for paatearisatloa of silk for Qhema. Ghapnan and

^ Siiarpa (1331) saiieeoted TI^C for 15 SGCoiids for Cheddar'chCQGOs

72®S' for 15 secondis Sor ^raeathal md slightly above this iop
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cottage clieese* TIiqj have reported tiiat iieatii^s

74®C reaultod, in defects in body aiid eye formation and

splits ill tli6 Ghaoae# Tiiaae worliers have also stated that

tha mllic used la the aanafaQture ot cameisbart cheese ?/as

generally heat treats at 72''G for 15 saooiids.

While some varieties of goat milH cheese are laade

from paQteitrized taiils (Gargouetf 1971} BXiast 1972)» moat

reports of p^oo^ssing do not inoliMe pasteuriaatioa

(Moc^aot aaa Be^asibes^, 1960J Efthyaiou, 1974| Jaouea, 1974|

aottasi# 1975) •
\

Ipldesiics of Brucellosis omoxiQ iiuaan population ijavQ •

toeen traced to the edapiiGiptioa of unpasteuriaQd goat choosq

(Sacaimte md HaMg. 1969f Street 1975) •

liosilsowski (1978) raoomaensisd the iieat treatiaent of

f0ta cliosse sil^ at 62»8,"'e for 10 to 15 minates or pasteu^isarciari

at 63«8'̂ .C for 30 lalmtea duriing warm saasoast la the ease

of eaii^G Haure choas©# racomae^^ed 6Z*Q°0 for 50 mlmteis

wHiXs for aold ripened o'mme. it was advooatod as 62«0^ for

30 .seconds#

la the iaaisufa-Gture of soft i^iolcled oliQase from goats*

iQiiit» heat troat^aent adopted by Dariaiii et (19S3) was

63 "^C for 3D nUmtos*
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Mdition af Calciuia chlorido

OQiapositloa o£ saill; is soisiatiraea altered for ciiQesq

mMiitiQ by addirsg csrfeaii^ subutances £rosi aotjrces other thiia

fflill;. CalGiua GhXotMB (GaGlg) is addad to Gorroct faultsr
ooa^s^ilstion of milis that may be caasod by excessive lisat

troatsnoiits durinj^ pastGurizatioa or by jaills from atsnorsaal

.udde-E^O, or hy mlllt that is defioioat^ in calciua salts (Vaa Slyisa

snd PriCQj 1932)»

Davis (1965) attrilsutGd the' slowor rermetiiig and wealior'

curd aasoeiatM with ejceessivQ haat traatnieat of iailk»

•parbly to th€ precipitation of part of tlie soluble calciaa

salts ill the aill:* He racoaaeridac! that aa approaGii to

jioraal .bGliaviom' could be ©ffectad by addition of 0»01 to

0.03 ^or cQii[t calciua ciiloride to. the niilkj, or by the addition

of vjhey potsrder or con-^QiitratQ.#

ThQ Qoi^uiatio.E time deereasQd soaew-liat' cmd the firta^asO

of coiagulLim ijoeraased gignifica-Eifcly v/i'tii inorQagiiig total

calsiuQ Qontont of mills. Native ionic calciuoi l^ad a Mglily

aigaificai^?; positive! effect on coaguiua firanoss, feut not

Oil ths .cesaguiation tinia,' A aubstaiitiQlly greater effect oil

ths e-aagulua fimnoas eoasoquenf to the addition of eaiciua

cIilorif2e was noted -in Bills ©f low ratlier thaii Mgh titrable

acidity (Heriaa and I^cal, 1974). TIwsq worlsers recoafaendGd
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the Mdition of 1D.0 g calolUiB chloride pes* 100 1 of ajillt#
• :

In omthw atudF [limrik aisd Doie^alek (1977) reported

that addition o£ <5alGiua ohlopide dcoreased coagulation tiiiio

(mX iiiea?8ased firamess oi tiisf ooagjiljjsa#

From a comparative of the reisnet caa^Xation t3f

goats* and oow^* inilkSi Blattaer and' Gallaaiin (1930) ocjBC|a4ofi

tliat addition of calcius- cliloride had leas affect oa goats*
I

taaii on sov/s* • siilk».

Xn tho of iSdam and Gouda oheeses, ClmpiBaa,

md SaarpQ (1'9S1) recomupMed ad-iitioa of caloiua ohioride

ixpto Q*.oa per cent. .

I^azai^eyska a^id Bmrn^' (1933) adopted the addition of 40 itil

of a S0#0 per eent solution ot caleiura chlorioie per 100 1

milk in the mamfaoti^e of aoft cheese from oom* milk,

2.5 Start-sr cultures

l^otiQ acid f Gmaiitatioii by teotoria is noceas.ar2/' in ^

the prodiietion of all -kirKls of cheese# The ifaporteuit iiiaotimis

of lactio acid aras 1) irn'oinotas coagulation of ,^lk by

reaoiai ii) tlm draijiag® of ifeey is proiapted as it caasQiSf

QWd to slirink; iil) prewnts grovrfch of mdasirable

Enicroorgai^aj-sa durlas faaltlrjg md ripening; iv) promotes
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fusion of cisrd a aolid ifiaas? v) coiitroXa Qiisyaic

ohm$'m dfiriiig ri.giG«irig" in ordar to obtaia ^eairablQ chax*aot«'

eristics iJi rij^anod aheesG. These aspoota oeui be etiioXentXy

soritrolloci by ths hind aM fasouat of starter uae-i aM tin.8'

mothcKj of haMiiag til© aurd (Foster ^ al,j.1957)<i'

Accordiiis to Singh (1979), the purpose for which

start--r Quituros to be used aay have much to do with tho

qualities which aro laost important for the finished di^ry'

produots, ,

^lorsollyi th© larger th© imoulusi th© shorter is the

lag phase, Davis ClfS5) aplnad that the usual quantitio.a

of start:;-r varied froa 0,5 to 2,0 n-ar OGnt ifith an, average

of 1>Q per

Tho heat troatiaejit of the oiATd is oae of the import
I

factors which decidos the type of starter culture to be u^ed

for cheese makii^, Xf tho conti is heatecl oaly uptQ 33 ar

alightly highor^ Stg^ptoeoacua lagitis or Streptooacoae .

ororaoris Is used. Tho culture may eo«sist of atngla-

hut moro often it cofitaiiaa sev'eral siraiiita of ona or th©

othiSr spGoies* Xf all the Ciird is eooiced to higl-ior teiapera-

turea Itice 49to :iai3cturQ3 of StreptooooGua thermo'Qhiiqa;

with a lactoaacillus usually L.aol5Q^aciIlua bulga^ims.
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LactobQQiliiia holvetious are uesd (Fosfeor et al#j, 1357).

Sir^h (1979) r-asoianeMed singio straia atarter of

S^geptacQsoui^ lactis cac BtreptQCOCsus creaorla .£or use in

ohedcS^ GtiGcsae saaufao-tuf'O# •

• Sharps (197y) rsport<3,d that laotic acid tsaoteria usgcI'

ia cheese naki^ iaelude. atreptococci, iQiiGomatooa assd i

toto.bocilli and seleeted spacleg of tliasa ganera couid ijo

uaod as cosbinad caltup-ss or as lal^stures of ^ingio strain

eulturoa*

Aocai'dlsis to CMpraaa ood Sharps (1931), mo^ophilio

Qtos'tufir's (Optis-cM 20 to 30 "'G) could be used to •

protee a wide variety of cljoesc waereas, tb£srniopMlic

starter's (optimum temperature 37 to 45•'•'C) could norssally iso'

used in the production of coakad ohQeae varieties.,* Taesa

aatlioro nava stsited thai; in tli© preparation of vary hard

variistlea &£ oheosQ like S-rasaa or Paraesaa, a starter oomprioiii;"?

QtrGg:^ocGii3 thorgiODtiiluQ and Laotobagillua .l3ul.g;.ariciu3 co#.d

•fee usg4 at 1.0 par e'ant XgvqI.* They racoianieMsd a 1.0 to a-Q

pgr OQat isjocuima of aosophilio lactic acid streptococci fc^

ChQdda-# ,oi:xoeBQ, an imoulum of thanaophilic lastie acid bacljoria

oonsistlxig# gQaQFal,ly> of 0.03 to 0,10 per gcjut of StrsstoGeccisa

thermo)7>illus, aad upto 0,20 per cent of LaotobacilXus halveaiSiffas

^ ^-^cto>aoiliti3 bulgarieua. togath^3r v/ith 1*0 to 2»5 ml par
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lOCK) i of a iSultora of propiozilMoteria tar Sniaeaiihal ohaogoa

a 13.50 pQT oeat inooulafa ©f mesophilie lactio acid streptpeotSGik

f<5^ aM aouda variGijiaa and 0»10 to 0»2Q per sent of

StraiyteSQCcue lactis or the sa^e aiaourit. of a eoaMaatioa

StreptopoQQijia 3,actia arid Streptooocous thmaoiaMlua £w

Lio'buF^ger Gheess.

Ss^iMvassn (138^) reooiameixieci the folloviirg types of

stas^tu-rs.! BtgQ-qtoooceua laetlait StgaatoooQcaa creaoria aad

|.©ucdnostqQ for cottage clieeBQS Streptoeoccias lactis«

Stro-^tQSQCQUs Greaoris aad Stgeiotcaoceas diaoetvlactia for

eiisddl^j StroitatoaQoea^ tharaopMlua# Lactobacillua bulgarlgiuds

ggoplonlbaciteyiyia shQrmanni fcsf Swisa and Stgegfeocoociia Xaatig.,
I

StrGPtaeQecus tharaoohilus and Eastariua liaens £or Brick oliQ-s^aSf

Use of dGfmotive, stc^ers la one of ths cai^se far the dQveiQ:iJ«'

meat of d.^feets iu ripenod olioos©# TJmsi Hoglisnd at al>(t97S)

t0mid tiiat tlie us© ®.f horaofera^iitative instead ot hetaro--

foriaeatativo ^t-artem coupled eerfaia mmiifioationa ia

th.e> tesFmolc^y of 'CKumfacturss reteed open teistape ia Chociclar

QilQQBQ*

K^atrnhvil (197s) ciaiaed that mi mltorm aiid fully a^<34

fXavoup developed ia Afaerieaa^-typQ Qhees® W follmiDS

^aseatiaiXy the sum dtsps ugad In the EaamfactuTQ of at^ri

Qh8Q6Q, but with SQmB aodifiqatioag ytMoh iaoluded th» odditioa
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af speoifio pairs o£ strains of Lactobasillus plantas^aai aixl

StyogtocQQOua diirans pvor oxid abov8' tlie normal starter laaod.

A staxiser used iii t-he fflamfaoture of plastioizod cIiqosgg^

coaprised faegopM-^iQ atE*ept3GO0oi (streptococcua laotia«

StyeDtocoeouo creaoifl,a) tharaophllic atraptooocci CStFeotQeooeiig

tlaeggio-3lilltsa) md laotobaoiXll (Lactobaclllus lactis)« Tm

I'atio botvfaen tharaopliilic stre-ptoooeci i-^sd

lactobaoilii ma 2s1ii» The us6 of this starter improvod

the quality o£ QlimBO (Eaaazaiiov ^ , 19v30).

Rleh?:^soa ^ ai» (1930) reported m ifaprovaiQat izi adid:

production ai:^ ohQess ciuality whea undefinsed ooomerclal

blaj^s of lactics cultorea wore raplaced with pliaga insonsitlvG^

single strairis propagated eitlier la p'^rs or ia om aultiple,

bieixl of fivG or aiss straiii©® ,

Accordir^ to GMltu^a at gl* (1979)» cheGae ripenias

Hastened m& a satisfactory ttheesy flavour ootaiaod affeer |3

days of ripoaii-ag when a Streg^toGoocus creiaoris

Leuco-aoatoe oitgovoznin Gultura was' used.

F^o3 a study on oows* c3J.lk cUoesOf JobElias (1931) rGpsi^acsl

that cfiees© prewAre^ from mixed atartcr 3trQg3itQCQOcias lactis

aM StrgptQcooous faecalis sliQv/ed the highost proteolyfeiQ ar^i
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llpaso activities* Sucli ehaes© also s'aowed better boSy ami

flavoor ciiaraeters>

lavestigating on Cheddar ohGass Sultumaraa (1932) triod

varyis^ combimtioas qaaiitities of startar orgaaiasis.

or^ianoleptie scorcis r«poptecl by Ma for clieeas ripened at

foj? 120 days usiag dlffarent eo^binations were: 1.0 p2,r

c<3iit StreptooQGSus laustis. 90,«O5 2»Q pBr cant StregtQGOQcua

lacuIs 95*05 and 4.0 per cent Straptooeccus lactis - 90*Q.|

1»0 per oonS StreptooooGua lactis * StrerjtocQOcua thersao^jM-Ius

(1s1) "• 92*0| 2»G per caat Straptoeoogus laotia + Stra^atococcm

thQraoaliiluig (1:1) '9S»0.airxi h-^Q per oent StrQptopQgGua:

laotis ❖ StrGptQOQcauB triarmofjliiliiis - 91 *Q» Tiie scos'Qg for

a 1j1i1. aisstm-e of Streatoooccus Xaotigvt Str€?}?tocoecuB'

theraQDlilliAS asid L-^tolsacillus 'QulgarlQua at' 1.0,, Z,-Q md %0

per confware 9lvD# 9P«0 and 89-«0. rQapectivoly. (Isirjg a

ratio of IlIsS of .St-rQ3tosocQu@, laotis. StreptesQo.oug

tliermoi;;?Mlias^ aiaJ lajstobaolllus bul/^arieus», the choese .scorod

90*0| 91*0 aisd 85*0 at I.Oi 2*0 ood 3»0 per OQnt ievol of

laoGoiugi, Faap©ctiireiy« Tiio orgaaoieptic sooraa obtain®! f of

a Goablmtion of Streistocooeus laotia. 3tg» thermODhilua m4'

Laotobaeillus aQldophilua in 1s1:1 ratio;-at t.O, 2*0 ais^ 4#0'

per sent rats of inoculation i^rere 94,0# 91 »0 mid 9^,0

respedtiya2.yj feut ^fiiea the ratio of these organism was cliaii^yai

to 1s1s2. tlao sooras wsre 93«0, 93.0 aM 94,0 at 1,Q,. 2^0 arid;

4#0 p5r. cent Icnral of inoculation regpectivoly#
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Croat milk cheesas like all other chQooQS atiliao a

variety of mioroorgmiisas in mamfactupe and agiJig to

ps'oduc.e. til© final ^jody and tesctura qualitios. In man^

instances ahQese is made without ci.iltiir®i relying on the

•natural flora to develop acid aeGdsd to cause proteiat.

o.oa^latioii (Galalg^ i973| Kosikot^ski19?3)* Wide variat-*

ioifis liavQ been reported la the sacmit and apasies of

argaal^ Uistsd, In culturing Cl5ftiiyG5iou» 1974; aiasi t'972s'

Galal, 1973).

2,#6»- Ronnetia^ '

Moat Viir-iatiGs of eheaso is isrepa^isd by rsrmet
CV • , _ •

as the coagaiatirjg agont, M is a very pdv/erxal ailk

eoagulcmt and its ©ffect in QhQQsQ aakiJig taiias place in

three phases (Cha'piiiaa aiid Sharpo, •1931)* Tlie speed- of

coagulation araS firmiiaas of clepaxKl on variou^^ factors ,
I

likQ tQapQratur'©» quaritity of rsmet ote#

2*6*1 *. Tyr^s of renaet asd otlior enzmmB

Choasea made ytth 50/50 aixturG of pig -papaiii and . ;

ealf romot was shoim by I3an aiid Jqtspersan (197Q) to have

a tuality equal to or toottor tlian that obtaiaad |>y eulf

renrjet alone.

In OQse of lidam ar4 ii^ieathal Glieegss fiiade with laicroMai
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ISoury CEEEL gtiaillus) or Suparaa. (aidofehia payaoiticQ)

pqniiat;©,: m dlffaranoe was. obsarvsd ta the aeidity, dfy

mttGr.|f fatt total aitrogea and salt ooate.rit., Mt saall

differences were obsarvea ia protsolysis (%la-Si^,uoia arid

Aatila^ 1970),

In a oomparative study of 'Reiirillase 46 G* r^aimet

• (frosi MUGog miehejb) and calf rermsfe, Sowjieii (1977) ali&ifQd

that both remi<5ts prociucseci a ^atis^aqtory coagulua in 39

nlmtQ3 xiiieu used at the recoaim©2Mied rates (eolf rennot at ^

112 al ard Renailase at 56 ml- pear 455 litre of sdlli), ICJis ,

cheeses tliua produced v/ore alao of oqual quality#

Mimrili Doleisaiek (1977) have made qliaos© usi^ig

aikrosya (a CsQcliiOslovaJ^; prGpari^tioa i'roia Baoilliua: ^

Danish Romilase and Lao'&fscliyni* • '

Seven silk clottirig prsparatioBa (calf mnrnt,. vemast/ ,

p©|)si% four erjEsyaeg trm r^ucor isiehei aM om froa Mucor

pusillus) were usei to mal-ta- Cheddar chOQso* Ho .

difforaiiee In th^ Goapositlon of the c'mea&s could he attrilmSvml

to the typ© of clottiqg omysnQ (Wong et 1977)»

Muivihlll ot al» (1979) showaa that' piglet /jagtric

protslmse was loos prpteolytic than calf Qhymosia towQ^ ©c 3'|

CQsela at ,pii 5»3 or 5»2 and opXwd tliat the £om<st laay ba aaO'^
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©atisfaotorily for caaKXi^ cheese ia which tli© ailk«cio1jtiiTg.

©risyms is not activaiy proteolytio against laa^or Qaaelmm

Tho effects of five lailk clotting Qsnzyms

GrudQ arsi purified, G^asyiaes froia Bacilltis aubtilis K-2S, calf

remet; and 50550 mixtures of tiie purified 'baetei'ial enzyaQB-

and oelf rormet or mlm pepsin) oa the CSiedOar oliaes©

ripening and quality were iavestig-ated by ^ao and Hatliur

(1979)* On the basia of organoleptic evaluatioa, they

that cheese jaado with a 50;5Q ceabination or purifiad

tjacteriaX Gnsym© and Galf renrjet ma as acceptable as control

cheese mado with calf rsmiot#

Ogundiv/ia aiid OI«;q (1933) ojado Warsi by usiiig the (JuiCG '

froni Sodom apple (C^otropis procera) for ooogaiatii^ tlia

oord»

2.6.2. RemiQt coagulation tiae

Aaer gt (1974) studied the factors affecting tlio

romiet coagulatioa tiao* They liiferred that heating coar oiitilk

(CM) and buffalo taiik (El) for 10 minutes at 63.5''C to $2*2;^

iacroased the rem&t ©lotting tisae 'progressively. This was;

observed to a lesser asrseat with cow milk than with buffalg*

taiiLk. fiioy also fsu^ that addition of Caleiusa chloride at

iasreasliig Goacentratio^is to heata4 tailk shorfeened the ramtdl^

oiottiijg tisse.



z?

Heriati araa i^cal (19'A) found that vJitii aii iiKJS'oaao ia

total oaioiufa ooafeont of milkt the «?oa^iatioa tiae

(iesreased somewliat# SazyEiic Goagulatioa occurrc-d ovsa wiiea

the ctaX'oiua oonoeatreibion exceeded 930 but iricrsCijSir^>

it to mvo 'than 1330 ojg/iitro dia mt decrGase tha coagiilatioii

tlBis.

In a study usir]^ different microbial reii^ata# I'liimriis

aisd Dole-saXeis (1977) fotaaa tiiat vjitii imr&a&lp^ raaaet doso^

til© coagiilatioa tirae docpeaae^ for ali s^enaotis by atoat tm

2m:i& dQgrep# Fupthor# h® saswad tmt iaereasiiig acidity q|

me ^ilk to a aaKiiaum of 1$#0'^Sfl feaforcj tU© addition of tlip-

rennets redueed coagq.latiOia tliae particularly with Rdnuilaso.

Romet clottiiig tjiae (rX'2?) waa ciecraased by reducGd

ijicreased tisaperatur^ and inoroaaed coiio-antrations of reimefe

or addod.Qaloiu®# Omly ©sc&raa^is ot coacscsatratioa or diiutiOi?.

of .ralli?: inoroasQ&l tUQ remet clottiag tiae (Stora:^ aM Fdr4>

1932).

DalglG,iMi (1933) ah3%/ed that tixe coagulatioa, rata aa

a givaa temperatiare iJi 'the range of 15 to 40'0 iiicraasc'd witli

the eoncaatratioa Gg ,, but at Jjlgh. tsiap'^raturss ti:ie

ooagulatioa rate Haostaa of the coiieen-^atioa OSS'

Stoppy. ot .al« (1933) found tlio reim^t cXotting. tiae t(| l>o

nagatlvely cor£»©lateci witia p -!• oasQia arii total calGium.
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2»6 ^-5 #

DeimiGa (197?) Uiioa calf rc?im-2t at tha rata of 112

litrtJ- aiid Rennilase at 56 litre to obtain cheoss of poo^

' quality. .

Fce' the -preparatioa of Pariaa.aan aad Ch,Qd4ap varieties-j,, •

Ghap:iicia aM rshariae (1931) rocmmetided a rsrnietisg mto oi 25 ibI

per 109 litre and 22 lal per 100 litre ©f miXll rQap'^ctivqly*

I I

2,Tt Mamfaoturim Proceaa
/

2.»7%1« Gattia^q the etirti

!?lie purpose of outtiiig is to pariait a largo portion of

whey to Qscaoa froia the ouj'd* tiie eurd. is ready to cut'

wriea it will break oleanXy, 'ifittiou.t shatteriiig a'aeadl of a •

tiiermoaGtor ti-iat is iiiSQi'tod at ah an^l© and i-tileM slmlf*

Cuttiiig too tine v/ao fou:ad to iapraase ths fat losses in witoy

(2ittsXor» 19'S5)»

2«7.1,1#

EQdustion in eurd, particle sisQ below 1/4^ aM iaorGasia

the tifae of dry stirring prdca^ted aoisture GjEpuIsion, laut at

the aarno time caused oigiiifioont, iaor-easQ ia fat losses

(PeagGa et 1965)# Furthorg' thay repoi'ted that 'ijmn tiip

oisi'd cubes were cut into 1/4*'3/31/2" and 3/4" thi^k aqd
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drained for 2k hour the curd qutias coiitaii-ied 50,0, 53.0,, 5IJ»0

aad, 70*0 per caat aolaturo rGs,?QGtivels^*

Accor^isig tQ Gilles (1976) deareQsi,rg the knife siza ^or

cutting the caj?d is oaa of the aethoas available' to the ci«Qq-C;'-

make? for the raduotion, of th© raoistare cofiten'fc ot Cii(3dd£ir ,

cUeoa??.-

Soulie (1979) rQeoiai-noiided to cut the curd into particlQa

til© sis© of aaizQ graiiifs i« th© pra^iaratioa of soQtg' Mlii c:xm3Q»

2«7.2. Cookif^ .tte curd • ' '

Moat ot the '-f/oFl^ars have stated that molst'^o GKptilsiop

tiras. greater when thQ teisperature of cooMng mbs rmm^ i^hiiSi

i^ocquot; aM Be^ambes (19£D) r<3i>ortod tiiat,. la the. casQ of goatis"

ailk Gheessj ths sat eurd ms to -be heated for 1 lioui' to 37^Q

Qnd floating con-timed im 30 to 60 mimtsea*

Feagen ^ al*_ (1965) worlzlr^ on Cheddar <?hi.i!ea<a used a ;

cooljias temperature &f 33 to 39'^C* fhey were of opioiioa tl>lt

moisture os^ulsioia froa the she©so could be inereasod by raising,

the cooking temperatiiPQ and i.rici'eaains thQ salt mtio wltizoiit

causing fat loasss#

Heating hast^^ned tli0 expulsion Sfthof trom this carei>

increasQa Qiasticity a.«d altered tiis bactarial £lma* la caoo



. m ;

of' CGsddaTi Sda-gj Gouda wjaei^e iaotio acid orgaaissg wera-'

CStrootocooco.® ImtiB* atrGPtoooocija cremggis in ChaacW-T'jf'

Sfcr.Qptos^c<3ii3_ diaeet^lactis sr l^auqonostpe ia Edaii m°xd. GoiM4)'|̂

tlm C5Q-Ql«ii:^ tQspsralj.yi'© was arourii 38 (WqW ^^0 * 1574):^

la the .preparation of stirred surd aiieddar or Moiiceray,
I

clieei^e#. JCosikowalU. (1978) r0G.osmsj*JdQ{l a aaKimisi Qoal^ng

of i

Aceor^aiiig to Cjiapoaft anvl, Sliari)© (1981)^ ths me ;

stirred in tlie wliey heated to 39 to over a psricni

m to 45 miautes (Q^ll to 0^.15 per eeiit laetic ©gM)., ;

I

Tlte 'mthod of trsiataaiit of card durisig pl3i.Jig ot «fthed4#iijg

varies £rm place'to plac© alwajrs irwolvea further

taraijij^ piliiis t© a greator lieig.?it (0a:v43, 1976)#

GiliQ.s (1976) os-iislciared '^ari.atloaa. in |

opsratlan as a gofixi aetiiod to eoatroX th© aoi^ture contents 4^

cheesa#^ ;

Ymlm^ aocup la the eurd. diirliag ,ch^£lari«g« f.lso

©tarter luaot.aria ©oiifcims to multipiy pr^uce la.Gt.l« aslfi

at the .rate of aparojsiaately 0.«1D per caat Qvery 20 miaut-cs:«;

Wliey eoBtiEmes to set traiaod irm the surd wliich "mmQB

mQQtn oM silky, and er©ntnal3.y exhlMts tn©
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R@|';faeX© (19.73 puhlm 1930) analysed 12 BtmpXes oS goats'

milk QhGssa, aged 2 to 6 moathsi aM fousid a range of 3*61 tei
>'

&p69 par OQHt sodiutE chloride in it« 3uoh o'hee^as, it was

ds53Qrvaa>: were- sometimes heat treatraci at 43 to 45'-'G with

briniiig for 16 h at 3®G.

KoBlkowBld.: (1978) reeogmeii^ad ad.ditioa of t lb of tablo

salt par estimated 10 lb cjurd, shiftin^S tlie salt over the '

^ Gijraa aM ati3;^liis rGsularly v/itli spatula for 13 to 20 Giimtoij^.

2.7.5. S22a^»,asga4as.!^-,£a£sS|i!a!s
o

All ItaM eHesaas are pressed:, soiacstiaes uirjlGr coaaidoralDlo

preasutre. After saltiJig, the cui'd is thoroughly miKQdp allpviaa

to atani^ for a diort tirae aM fillod iat© cloth-linad hoops

or aouMs oMor liaM prassare.. Xhe etieese is tliaa put to

press, uiiisr gesxclo pressor© y/MQh la steadily Incraasod upto

about 1D0O kg atid finally to aljout 1750 leg in two hoars

(mvx^,. m$}.

'Qimpmn mid Bhm*pB (1381) recosjEaended that salted curd

Mioald 130 delivered t@ GlieasQ ®oulda and pressed' hard (2 to T»

toiines) for 13 to 13 ti*

Frod aa ejcperimeat on Choddar euaose, Hoglimd ^

(1972) cqsKjIudod that vaouiEa vpressiag' was the ma^oi" coutrlDiitosy

> vas'iablo isi reduoin^ opsntiessi They reported that opea

texture in ChtKldar choese ts^as rodacod by tli9 use of homoforsorrcatii-o
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month of rlpenisig. For siitjaetuent ;gt:oraga (i|ot
•. • '

©xceeai% %aoisthis) a. tooperature. of S to 8*CJ wa® tli« optl^*

la m experiaoat Park ©t (197S) ripens<^ ohQQte fof

6 moislsiia at 10 + a®C and 90 4 5 psr oeat relativ®

a patsat ra^thod KratocxWil (197S) recoiBniQiilQd :

ripaairig the chQm^ for 4 to 10 wealsa at 60 to 6a®P# ^

AoQording to Kos^owsisi (1976),# PimtiQtoy cteeao Jl§ i

cur^ by 'h0l{li% th© butterad or qi3eQss.i with oooasi^iial

turaingi- m clean sarfa^so in a cooi area (4 to I^^C) ,,fpr

3 to 6 moi^hs* Xf vim si«K2® froa rm eti_llEft it srast ^

held ;^or atleaat 2 monthsf &0&va"2'̂ Q Isafors conaiiiaii^#

300d Kiggils^ski (1,979) ripsmd ohediar Qh^om at |
10«c ^or 3 months u&lijig variou® added atioroisidl ^mymsM

I

Different varieties of olsaeae hasm '^eea ripsriad fo^ '

(Siffereflffe aurationa ^ind at 4iffaroat ejsnditiona*. fhQ.

had to on© on the tog of another to -.si^iaia^

utilisation of floor -apas©, bat it m$, mo^mary to lioid tfttbae

m&Qsi^Q at lower teaip^ratiirea (6^G) to disco^ag.©-gasi'proat;!is.tiofii

Thi3 mQ of- lo'rf t^j^eratwre gi^wsd down thm ripeni^ proaoa^-^,
m thQBQ- cljQQsea rs^iir^ Irn'm^r- tisse to imtiire.# iMs, - a

Gii©d<i^ ciiasaa rlp&md at 6^ r^uirad 9 Qoiitiia to reach tlii
same- degres .of maturitsr aa oQUid be reashod t»y a eri^esa'siadf
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froni tiie "oatoh of in 6 laoatiis with rlpsoii^ at 15

ihm at 1j79)»

Soniiiaratlva steadies on tiie ripaalrig of ehaddar olaessa

tlireo ripeiiins taitiperaturas riaaQiy, 10^, 15® afwj IS^C ehow#

that rip<3iiiK^ above 10°C immi&bly resulted in. off flavour'

dovQiopiOJat' and imsiesiraljl© body taxtura charaolieristldQ

of cheese (Su^uinariin#, 19S2)*

Storage of chGeae ia. a room with Mgh relative iiuraiclit'Sf

im& found to ©iaiaiee evaporation losses froa clieese aari'(33.o#

Holding 011^ ciieoae at ia a rooa ia wiiicli the aij'' was'

75 to BO pop- osat satm^ated with aoi^tore while syKKtiioi* idGiiitiaai

chQei5Q atcfe-^ed uMer- a b.©ll jar v/ham the air was coapletely

saturated with aoiaturet the first choose lost over 11.0 poi?

of its weight wiiQreas the O'feher gained almost 2,0 par cent in

(Vm SlykQ and Prica., 1952)#

AseoKliiig to Cliapman aM Sharps (1931) ChMdiar aiid reiafcc-el

typas of caees© aaturod oa shelves at 15^C aad 33*0 por Qoat

relative hu®idity»

2*9* GeifferaX ohaa^ea during ripeairsg;

2.9.1*

The i?at0 airj(S essteat. q£ acid davslopment is m. importaii^t.

faetpr i'afluenciiig the texture and aubse-Mueat ripening of ciiGoso..

Q-'-r

•TV •j'''-*
V.yU
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AnaXyaiiig 12 smgXm of goata* siilk clises© BgQd 2 to 6

months,, Raffasle (1978, 19S0) r®p©rtt5di 0 raiiso

of 3*m tQ 5»65«

Erem a stwly o» tli® ripeniog of Ctebidiou'type ©hsoas

during a 3t3«*day pojpiodt Wolfsohooa acid Fof-^o (1979)

that pH and lactic acid were Incraasecl and fieerms^

respGCtively f-rm 5*20 to S»S2 aad from Q,B3 to 0#02 per

fh© aindsm and majciaiEs j^i v^u@a of 14 ciioase .sa?apiea aiaiaiyao^

by tiieac: i.f3,v3stisatior's b^t^v^aea the ^irst and foiirtii day aftor-'

productiari '̂ ier& 5#20 aai 5•30 rGsseotiveXy#

2»9>2. ^oisturt

i-iOxatiiro Goiitesit, is on© of tltG principal faototo

iaflus-j»l5iS tiis fiarasjess ox aiiQom* 2a@ aoislaira co.Tluat

varies froni.a'sout 50.#0 to 40.© pep c<2aU in biard eaeeses

:f©r a year or aors* Semi••aoi^fc cheeses contaia to l>3f0

par cenij moisture, sof-t 01*^20393 have 50,»0 to 7^*0 pdr

seat SDiaturo, with a jaastltsafia liJTJit of 60#0 per carit^

typss ai*'0 caora porishsbM trian hard tlMsr Foiisral

stiariiards of idaatity, ChoSdar aiieejse sliould coiitoiii not rioto

triaii 39,0 poi? ooat aois^fcurg,. tinlGsa a»i4tat>ly labelled. ao

CK0a!ilc<M8ia# 147S)*

The •moistusfo coiitont l.a aost moma^y for tho actlvi%



;•

©f- bio^t'ogioal, ageatu &f ripening*^ Bom pt tm laoistuj?© |

mmpomtm gradually Ijecau^e odf .various tmtQV» 39m© oi'

it?- •iufj-ifaatel^ assoGistetd, wm proteiiis m i?ipeii^.ag,,
• • • i

^£?9grQ3S@a (Vaji 31,^1?® ania 1952) * ,

Rfi^^a^l© (1978-1 19t0) reportsa ffloistur® aiiii: |
fat emtmt of 2 to 6 qI'4 goats' aiilk-oaes03 to bo •:

25ft7B tO' ¥i«29 c.ant aiid ^2*S7 to per- 9<2at

iwlsr* I

I

" Hpaor etM iJuck^y (1951) Bhssva tiiafe agitation of ;

0hoom raiils inoreSka©dl lipolysis during j^pesiiag #f chdddar
I

chaesQ* I
f' . ii

AoBlyBis of fres fatt^ aoida oonteata, ot domsti^ Mom:^

QmMsk mA Clieddar ghow^ that fraei Safety <XGids caoteksa

q£' %mm ohseisQa fr«a» 3S*5 to 13B$3 Si^/lOO g ot chadisa.
1

Most of the «aa^lea ooritainad ac<itio-» a«biityric,| ©aprolOi,

eagfrylio and caprio acidte# S^m &mplQ& of Gouaa and ©hedfe
I

csheeso qoivtidr.ed relatively large momsfc®. of n-^l@ria i,
j • ' - . '

la9"»^alQrio aoid# {M^aiaishi alt » 1962) •

' Th& llpid tmctlm -of. milM Is aaid to co^trlljttfe© wm0 |'

ta?ards the davslopisent 0f flavoyo? of cheasst t'aaa. my pthca?;

^oapomat of lallifi* Whercsasi'prot^ifi aiadi laotoa® in milk ar^

muecQ& of mny ilrnom pr^omsov for Cli^aeia? olieas®#. cail&
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,1

fat perhaps aore iraportaafe a# a. contributor towarda.
1

flavoijr produotion, ainoe cha^oe aade trosi 3^1® aiXIs dzma I:

m% deirsiap a typical iOb^0n aM fuck«y., 1969)* ,!'

'JKi® fat ot Qiieea® B££mts its. ripgningi-^

and mrnm (1965) fsJimd that the Gaucia- ©heesQ ra^e

m%V& aXowly thaa thai whoi® mills cfeeeia, 1;

they isoticsd'iso ia typs® &aou^f;3 df
.1

ijotwQoa tli© two typ.es of oteeae* I;

Pattcsa (19§3) ^ound that mmiQ aoid ma th© 4ominaat,

volatile' aoid In eusddas' ^hmm the aliatn<2.o of fhXs j;

' compom^ fs'cga the saiKtare of volatils fatty ioi^a 2?agaal5le0.
iT^yOrolyti® ranoidity Qmm^ W iiy^olygis .0f aiiil? tat*. ;i

flaskuir 2^ (IS'̂ S) demejaatrated that 3alt was 4^.

faot^>r dateraintog tlae ciiai^gQS in iat during rlpQmm

tii©y aiaov7@d that uasaltael G.h@5ida? choom. tmd more fat i

iiydx'oXysi^ thm soiitrols* Barins 12 volatile fatty;

aGias'.in imaalted oheess imi?@as3.d frora 2^,.9 to 23#9 sal 0.*1 n

aoiii/100 S wiiil© Urn oo^itroliJ raijged ^2?o:a 16*7 to 23i.6 ml*!!
1'

Bhat ^ (1973) were of tSie. opialoa- that £m^
;l

fatty m a whol# appeared to pl^ s^e rol^ in C&add^

<^110030 tlrnoviPm 1?iiey showed tliat.». at? tiiO' aiK|- o# ? aofttiis j;

r.lp©.ni.i3g p3i'io4» tJue to.tal -frae ^atty acid® (TFFA) inoreag^
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to 3*9 ana 2»8 p mol/g fat arsd the steam vo-iatila frea
iBitty ^ids CSVFPA) increased to 0»55 aad 0.26 mol/g fat

in cow arid, buffalo ©heesoa respGOtlveiy"*

Decoapositipn of^fat in ohoQQQ is not extcjogiivo-, but

aoaiQ Hydrolysis of fat. occurs {iuring Ohees© riyoaiiig Jixrsi ti(m

•prodaets of greatest ioiisortance are volatile losier fatty

acids* iiieiudlag biityrie^ eai>roiG» capryli.o airi4 cajjriQ

(Chap;uan anij Sharx^', 1SB1),

Babol and Haaaar Cl9^'i'3) hays su^vm tiiat remat is also

a aourae of lipase, reruiGt paste oa'asi.og more llpolyalg

and a bettor flavour tlian esctract.

. Fram a systematic study on the lipalytio activity o£

lactic streptG£?ocGi, Stadhoudars and Verlaga (1973) oonoluclGd;.,

tha& tjiQse organ!sma hfdroljB^d mm diglyoeridea^ altlig-iigii

thQir activity agai.aaf t3?igly09ricies wag vepy v/ealc.

In. a study on oomsreial lailkj, Lm ^ al*. (1976)

obsei'vexl Mgliest Imidena^ of lipolytie activity aaoiig

p^chrotrophlo grasi-aegative flora in strains of Pscudomr^W

flmr^soem and Ps» IS2Slv»

Sisiilarly, Singh ot (1976) observed moro Xi^aratiQgi

of toiityric a^ad fatty acias and ^'oraation ox' iMr^sr

qumtltles' of volatile fatty acids in exrjerisantal Chsddar
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cliQese usltjg PamidOimmB fragg F « 30, Serratia m^QQScem

Wi - 40,g HioroGOGGus fpeiad,earei<5hi JtF-l 3aroi3;ia. lutoa

3L - 51.:

2*9*3*2» CarbohydratQ brea^do^a ,

It has been obsmrad by Suaulci at (1910) that

laotooe diaappaars tmm froah ehoese ia 3 to 6 days#: ^lio

Xactoss ptment In Gime^e is ooiw&rtod ia part by imicro-arg^^rjaa

to aeetio and propi(snic acid.s#

rliaeaje ^ '(19^1) fousd that the acjetic aoid derivad

rroa tlie iaotos© qoostitufeed tte tsolk of the volatile mids:

o£ tlie sheasa#

.milk sugar in imripened eiiesse is q?M,G.lt.ly uaeci, bf'

microorganisms present• iiactic aeid Uaa been ^ourni to tue tho

prisioipal pyodaot of this fermeritation but mallei* aaounts of

6tljQr aeida arc also fomeci (?aii Siyke and Price, 1952) •

2,9.3»3.» PjpQtBoM^B^of .oheoat

Vm Slyko and (1903) aM Van Slyk® and Pries (1952)

olaimd. that proteolysis. in ehoose begins '.fith aclditioa cjf

remet to the Eailit.

Vasi Slyije and Hart (1903) fouM that in ©na yoar ripGiUisQ-

>. periodt water aolubl© laltrogen iaci'eased t& ^^*70 par centii
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aaino nitrogen to 23*40 par sent aijd aamonia x^troQen to

5,40 par ceat.of the total nitrogen*

• (1974) also atata^ that paraoaaain and

alnor .protelBs are gradually comrarted to nltVQQO'^m

conspoi^iids namaly# ^rotoossQaf. pept^rj^s, s-aino aoiaa an^ a-Moaia*

!riiQy have attributed tlxo rate aad SKfceiit of protoolysis to

v(a2*iou3 faetora like

i) iaorease In ripexii-Bg teapsratarGSf

ii) quantity of thd rametj

lii) moistuTG e«3fiteat of the cheese;

JLv) salt cdntant of th© cheasej

v) Xarg^ sisa -oi choeso asid

vi) acidity of tU^ sheesQ#

la a study ot Cheddar ohoeseg ParM ot (1975) roport.Qd!;

tue lG"ifel of wator soluble aitro^SK to be Z8»0, 39*0 and 59»0

p©F'c©nt of total nitrogen at 4, 12 and 24 wsQlss of ripeiiiii^

resaeetlvoly, t/lillG tho oorrespor^liig valuos- for non-EJ^Qtoia

mtrogea \fsre 9^0, 17.0 "asd 22.0 por oeat#

Qurisig a 12 wook period^ faa^ur ^ al» (1975) found

•fcli.Q average solublo. aitrogon of osisaltGd Ghoddar chaesG

iasreaaecl from 7»0 to 39»0 pes* eeiit of the tatal nitrogoai,

?/hilQ ths values £or control raii^ed from 5»9 to 22*3 pep cem*.
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fotal aitrogoii eoiifesnt in- choeue isimscaiatol^ aftQf •

Esansal'aQtjjjpe aad la wmced aad urwaxedl GiieemQ after' 6 moEf&hs

vlp'QaXm was 22*10, 26>0D aM 35.52 per oont; rm-g^Gtively,

Ths GOF?0spO£]diag ooateats o£ water soluble nitrogen aa pey

001^ of total nitrogen were 6.78, 27#64 and 16»47 per o,eat

(Paris gt al.« 1978).

AoGordii:^ to (1979) piglet gastrio.

proteinaise was less protoolytlc than calf ohyniosia tov/ards

bovine oCS^-' oas^ia at pli S*a or 5*2#

•CliQddar cheeses treated witli laicroMaX Qmymea dmQloj^d

MgHer soluble proteisi and free ^•olatil® fatty acidst aaid

diaplayecl better flavour and gr©&ter acceptability thon'aoitiVo'X

cheeaes.* lasreased rate of proteolysia la eraym© ^ treats '

cheese had a direqt relation to acoeleratad riporyiAS (Socxl

atid KosikowsM, 1979)#

JobSliaa (1931) observed a definite oorrslatioa bstwoofA

proteolytic activity, ajasonia iiise.ration and reduotion in totka.

jiitrosen and ImreasQ ia v/ater soluble Mtpogen. Furtiier,

it was jioted that ths lUghest proteolytic and lipolytic ,

activities oesarrad in oheemG prepared frosi mixed starter

StregtocQQCiiQ lactia f StreptocQcaaa faaoalis.

Wolfsphoon and FartadQ (1979) Qnalyaed 2S 0a:a|Jlia;s of
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«• type chmuQ aM reporttfciat saXuble nitrosoii'

amoimtQd to 45•O par cent of totad nitrogen 'alter 30 days*

Wolfschoon « Ponifeo aa^ Fortasio (1979) mrkliis on

eiiaMchou cl^eese reported tliat soluble nitrogen liieraaacad

frosi aUoist 10#0 to 43*.0 per cent of total liitro^aa diJETiug

tho first 30 days of ripening#

2.9.k. aglilo^^otSEia

Csliforms comidG^&^ as ''sanitaiy indicators® md

tlierefops til© preseiiso of colifors^s la a pas-Uoarisged. p.rodiidt'

lfidlcata.s paat-pasteurisatioa ooataaimtioa. 'Shi®

to the degree of sanitation adopted daring tiia

Eismfaqtura of the produGt#

Egehoriohia e^oli wm at various stagea of •

cheese aolsiag dpsration after the clioasQ .Qkim lailk was

4 5iijSQ-alated to give ©oimta of 2#5' 35 lO or 4,0 k 10 calla/CT^.-,

tlm mubors of' ^oiiforss orgaaisas resiQin^d eoijataat at tliQ .

ii^ui£it©cl OQnoeatratlon ia the oiiaesa milk upto a, oookiiig:

teaparatur©. of 43®C» At 43\Ai@n tlio <jurd was 3Qparate4 •

tiiQ Mh<syf thQ card (not wasliad) had oolifona coim^^ tiiot

were tvm log cycles grsator tuaa tla@ irfhey (?es©oM.aai3CGQ et

1973).

Luol^ aad (1931) aaalysad 1pQ aasiples, of 4 to S



old cheese for faaoal Baoii^riQhla ^oil mid toteil col'ifora

Tmy £omd tmt qqXI were px»e8aat ia a6#Q per q'ert

ot all sampias.. fholr couat ranged froa lesa than 1,0 to moro

thm 50 QOQ/gf with ^3*0 per oerA smples leas tMn

100/g. %0 total coiifop® oouafc raagad from l©sa tmn 1.0 %Q

3B X10^/g* with per oeiit Of &mpl^a eor^talfiii^ leao than
100/g«

melsea (1976) oplnsd tliat oolitomn mms^ly found la

CfieolcJar cheeQe pj?eseat m putsllc health probleai. A decroaGiiig

tr©.od 9t QolltomQ could aI$D "oe observed rip«ni.uSf ,

Elliot (1973) i'Sported tliat colifom ooimt decreased

quite rapidly with tim in mnt saiaples, but soae SJ^plQS

jaaintaiii«?!i a substai^tisO. population for a Goasidorablo tiae.,,

hum and aaiik0ld (1931) sug^v^sted. that the standards far

4 to. 3 ^i2.oks old cU^0-38 shoulci be th^ lOD/gj l-sa^

lOOO/i;, 1503/g aodl l-afss than 1Q 030/g for faeoal
qollfoma, total co'JJ^oras^ iSnteTOtJSOteriaoaao laacal

^rGptocoaei rospeotively•

HmfQver,, Klllot (1978) concluded tliat colifom cooat

not a reiiabla ii3dox for com-parljSf^ tiie quality of differoi:^'

lots of ohGQSQ, even at the sa^ne ^©#



MATERIALS AND METHODS



3*1* l-Ulk

pQol^ raw njilk frota c<w3 goats wore ohtalnBd froa

tlie University Livostook Farm» 2'tanmthy aisd th®./uI*G*a.P* oa

Goats ton* Iliik, Hammthy resiseetively#

3*2* Aoaiyais of ailk

3*2*1* CollGdtioa of Mik samples

The sappXss of ailK requirad for thai analysis of ailk

wara Gollactsd as per ISX standards (13 i 1479f Part I| 19S0),.

3.2.2. Ch2ffll2al.anal2|is_o|,ail!£^

the following ohataiqal analyses wer^ oarrXenl out^

3.a.2«1* Fat
•^ • • • mrn'^

The fat poreeatage In ailk ./as d-stsriaiaed acoordisg t&

the proc^ure desorilssd ia the X3I Stasi^ards (IS s 1224, 1SS3)

3:^2*2*Z* P|

D^teraiiiatioa of tiiQ protein ©oiitent esf rollk was QarrieS

out by tiie %© m^tlioa usiEig Amido blaek (Pearaon, 1p?6)»

3.2.2.3.

The titratabla acidity of mllli was ostimatod followirKS tM

X3X aiJQoifioatiom (IS s t479, Parfc.Xi, l9o1)*



xiopBCm.<s0ATmieeeaxioaseoqD

tttipp®osoetppaenmm9awoito^

'^oalFW'^oi%3n^eJd*Y£

•eaon^tr.o^®po©;|tJT®%Qqo?|.I0A©IjM

t»t3111#posset^f^0%p0AJ©jGtJBa^oaoABaxStntTiO

*DoZCpQVS0.tiZ!Vlt,miTW^owam%JO

O0eti%9t304©ip@tin%-B:aBdm^%sj©©^ea©iiieTq,o^i:•^sq.sjo

0M1^4^1O©Ifif,*5itT®p©mT3fSposTiiaa^BujiSi:Tt5p

isotiq.-jCqp9tx"p2t?ut®K!©j©Mseonq-inoe^dstfj.

^2f4fnF*5©52i^"^jo'^ScfliS^iiBSSnp^"0•i,•*c;

*0iSCf-[£!$>iT5g^©Q.ng.T::^.Ii|04t?Be©^Sar^dC30^jpsuTDrj-QPa.2Q#ii

♦llspxoIfToo^llSeaSso.iSfia

♦C'C

-'(SeSt)iB©iCm5tni|iBJ:qiigpmiq

•q0%bo^Wt\bpoti^enipsTJTt^C!ai|q.StrT^psAT^opepTlos

SoWpBi5.o0«iaoomp'-0iTtpi5&4j3g.stseiq.oet

SpTIos""xii^j

•pot|2.0tirB,40TP©«®S

©i|t^potit^a^otiapSWAsiTTQj©^.tie^woo©soq-OBt©t|^

elo^^

li?

+-



m

eXctli^ •laa.dle, srtaisilQas stcGl knifo, hot and coH wator,

ioaulsator asid Rafrigerator*

• ClifQoaa vat-

A .rectaagul.ar' jaokejtoci laboratory modei clijaoaa

v;a9 used (Pig.t)-# Tm slse of the vat yas 40 jc 23 2? 13 ca .OLid;

its Gapaoity v/aa 10This was cleanGd thoroughly sod

BterltXzQ^ by soaldiag v/itli hot crater tssl'ore usg,'

3 •4.1 *2• CheeaQ. Imiyea

'aQ-parate atalnioaa steel cheese kmv-es '»/ith verticjoJ, •

horlzonfAl fciladea w©rQ to cut tlie coa^ilma into 1 gq cii^lxio

(Fig»2)«

3,4.1.3« ^rainar
vmum

A clean and stG^ile stainless ateel strairisr was usod for

drainiag %fh&f trm tlis oheefjo vat*

3 «4 • 1• 4*'

Sterilized staiislesa steel knife waa used to laili tiio eisrci

isto piQOea o£ miXtom sise;*

CuMcal. wpodoa hsops wMeh.. wer@ ol9a?«5<a and soaJse^ ia

seaMif^ v^atep for 30 mia. wars used tor hooping aiid prqissisg tMQ

curd (Fig,2}^



Fig.1# laboratory Model Cheese V^t.



B

Fig»2 A, Cheese linives

3. CheqsQ hoop.
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:3,:4«1.6* asUn^lolij

Cieari strips of smXia cioth soaOse?! ia fio^aiag mtot ifoi*

30 mitt mii'later-•ias^s'sed ia salt jsolatioa war® used m gI-^qb^
clotli tot haoi»i?ig aijd ppossiag* :'• •

f . V . ~ . . ll

3»4«1»7V BaD__ineutet^p ^z^ii^epatop^

ThQa^ -̂ mX'gmmfs serifed- tte porpoaa o£ psravidiag dosirlioS
j

teapei^atyre for ouriisg# fhe relative l^ijiaiaity ia the BDD ;

.incubator and i^frlgerator ma m^ntaimd at B3*0 per qeattj:

3#4«2* Ifotiigd^ f

Three batoMs of -ohQ^ge ware laad® moh tr'm cows' arM^.

' g©ats' iailic by tlie.sa^® prooadlurs •(Appajiaijs'-X)»

3#4#:2*1» -SQ-6ti^ .of .Mite ],

!rii^ rm Mils was atraiaod aq4 pa»teuri?@4 .at ?2:#6®€ ^Toi?

15'9'a)(3di cooled to '30^0# tMs faills was then transferred

the oMesQ vat# Tea aiXliiitr® q£ a 40.0 per ceat solutionji
of caleiua chloride ms added to 10 litr^^s aillt# ttQn tha '

culture- .(a, aiacture of equal parts of Str* laotia and Str>

theraoiahiXus) was ecld^ to the ohQ3®.e •cai.ik at 2*0 p&r cent :'

imelrn^ f fiia -was: laixed' well., and to staad till, .the [

acidity in-sreased by aiDoist 0*02 par ceiyt;* Than, 0,3 aX pf I'

Rsrmilas© diluted to. 1t30 witlrdistilled wat^r wa» add.i^ to

. t'
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to BiiXk, Thl$ vma well aM allowed to ^ot iat©

,a Sirm ^soagulumt

3.4%2,2.

The curd was first oat with th© hoi'laoatsl Glieea^ Knife

along tU© lo^S a>£ls of tlia vat; and tnen with the vertical

chQos© Imlfe both, aloixg tho long and sliort a^is &£ th^ vat.*

Ths cord i^articlas 30 obtained isrera iejct uiisiigitur'^^ foi* I0

3,h»2*3* SQoldla^ the? Qurd

' I

The cur'd cubaa wore cooked in i-fliBy* The tcm'pevo:t-avQ of

th0 oixr-d vma enhaneed from 31 "C to 30"''G at the rate of 1 -•€

every 5 aimtas. Meaavi'Mle# tho curd was gefitly agitat;-^ a-fe,

intervalsf The fsaKisuuia temperature o.f 33'•'C im's mintaXiiod Wiiil

the aciciity of the aaas roturried to tliat of th.e oiills us^-'d#

Foll<Mini2 tha cooliltig* the whay was arairiod, off.

'Jho mm whey wa$ <iraiiie4 through the faisftallio strairia^'

arid the curd particles trapped in it were vetiM'uod to

5.4.2*5. Gheddaring

•^he cur4 in- the vat waa spread m m even lay^r mid cut

into ti70, Tlw piling# rspliin^ and rolling on lonsitudiiial aad-

horizontal axis were oaiTied out at intarvala q£ ilftaen
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3«,4*2.6# the cixrd

1?k© eha^clarad blocks of eurd ware haod-siilletl uaing a

3tBXnt&BS stael knife* ThQ ourd plocus gently agitated

la th© fat durian tlie pro$ro&a of tiiia Oiseratiaa.

3t4»2#7*

B£^y salting was dom to tli® millad ctird at tli©.rate oi'

2,0 per ceat*

3.4 ♦2«9» HoQfiin| _^aM g^._.

chsese hoop was linsd with tha soist cloth, aist

filled v/ith curd pieoes# A wooden boarci was plaoed oa tho top

of hooped Qufd md pressed ove^Jiighti at room toojijas'atiiro^

uaifjg- '^©i-ghts#

3.4.2.9. Ouriag_os.ria0ttigg

ThQ hXook of chQQSQ waa resiovQ4 £rm the hoop on the

follo^iog day aM kept overnight la a eooX aiid dry place foi?'

the aurfacQS to dry. fhe dried GhsGse ifss oat iiito tv;o

lialvQQ Qiid par.affined using food grade 'paraffin* One of

bloeks was placed In. a BOD iacutetor- sat at 10®C (RH* 35 pa?

coat) and t'm other in. a Hofrigeratoi' at 5®C (RH 83 par c-an.t)«

3-5# Amlvaia of cheea©



53-

cheese saaplaa were colloated at the begiania3 of •

ripeaiiig (Ofday) and at the end of 13 wsgIss of rlp^uihg ap

per the cietiioda. laid 4oi.m by I3X (IS 5 2785* 195^f)*

Th© fat content In chaeae was estiiaatod ia 5,0 of chposG

lay the Gsrbor's method (Dayis md PtaoUomld, 1933) ♦

3^5*1.'3. Itolgture

Amlysis of chQeso for its aoisture content perforaoil

foIlGWiBg the 131 specifioatioas (IS 2785$ 196^)»

3.5.1,4. iJ-ios_o02centra|i8n_ieH)

Ten grams of olmom saaple was siiKed wi'Ui 10 si of

dlgtillGd 'Vfater uabil a fias pasto was obtaiaed# pH readls^a

of the saraplea recordijd uaisjg a digital, pii laotai?*

3o»1.5<S3lt

Dstersiinatioii of salt content of cUoase was laado follQ^iirrj

tjiQ prosMure laid dowa 131 (IS s 2765s, 19S^)« 1,

3.5.1.6• gitr t ©in)

3 ♦ 1 •S»1 • Total nitposoa. (Total Protein)

Tho total nitrogon scateat of sheeso wasj dletorsine^ usia:|

ail aliqmot contaiiiing 0*79 g of choose^ accoMirig. to the metli-Ddi

deacribad by Kosikov/slii (1973),



^•5*1 2. Soluble latro>^an (Soluble .c^otelia)

Aliquots coiTbaiiii'ng 1.5 g ciioosa -mQ used tor tiie

estimation of soluble aa per tiie oae'tiiod. SoailiCK/sHi

(1-973). • •

3;5.1.7* Stom volatile Frao Fatt^ Aoids (3W^)

Tep gvBms of GheasB tat ms steaoi distilled 10D ai

of the distillate was aolloeted. The distillate? was titratioci

agalafjfc. 0»01 ^ IXOH In Uetlmnol* Reaults ara Qx^iresBQd as-

^ aol/g fat (R'3i!iaiiusrtliy .oM Marayanaaf 1974),

3»5»2. BaGterioio^iQal Aiialysla

The bo^st-ariological aa^ysis of cheeao v/as doaa to

deteriaiiie tho oolifom Gount.

3 #5*. 2.1, i2igl|;3g

OlWesQ samples were calleotod aaaptiGally at 0-<la^ and'

aftaz* 13 -.iTGaics of ripeniag aoeordins to th« APHA ftsethod (Olpan

Gt'al*, 1978),

3.5.2.2» Cqllfora,oomt

Appz'opriata dilutions of tin© cheese hoaogeimtoa were

•plate4 usis^ violot i"ed btlQ a^^ar aedioia. Tho r>latGs wcsre

iaculjated at 32'•^S far 24 li ^or tSae devalopraont o£ the coloMoo

(Olsoa et al,, 1978)t the vomits eacprujssed ao colony



54

.foriaing units par gram ohease )»-

3.5»3. Bensorv evaluation .

A panel of ^udgas eonsistlns of throe ae^ljars evalqatoci

the cheesG using a soore eas?d (Api^adias-II) aodiflod aligli.tlir

froa tliat sasoeatQd Dy Vaa Siyke cud mce (1932)* The i-layke

allotted were;

Plavous' 45

aad tojcture 40

Finish .15 • •

3*5»4» Eatiraatioja of yield of chos^se

fhe v?.Qight of Qveon ehcsose ob-!mi.nM in each featch ifas '

recorded usiii^ a aeiisitive balar^e. Based ©a tte cosipositioi;!

of milk us^, the yield of- Qhseae waa sstlsated aging, tlis

following forasulaes

1. Formula of Van Slyka and Prica ''' ' oiiaasa
y = 1.53 (C 4. F) BUe?9 ' Casain oontont of oiH:

P s Fat Goatont af ollkr

2« Pomula of Van Slyl^e Y s field of

Y « 1#40 (C+P) =» 1*0^ whar© C s CasQia conTcont of diih

F 8 Fat coatoat of aillt.

3. Formula of IloDo'^all t s liald of clieesa

Y =» 1-22 (C-s-F) "> Zm3S. whes^st C s Ca-soiii conteriw of aillt

P 5 Pat content of ailk.

4. Poraula - 1 Y ; Yield of ohassQ

Y =3 F "i' 1*4 where F t Fat par cont ©f milis.fr
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Fox'mulQ ^ Z Y 5 field of chaese

¥ « 2*7 F whera F ; Pat pQf esnt o£ ailk.

3»5«S» Statistical arnXj^ei^jS

The G3«i3arisiant waa laid out and analyaed as a 2"^

factorial i#ith three replicatioiis (Srsadecor and Goslirari, 1tS7)«.

Tl'iQ data on Saiisory evaluation of ripaaed cfec-ose ^oro

ariaiysGcl as a 2 3S 2 x 3 :^aGtori£il expsrisiGnt.

In ord.ar to waluate "fehe et£i0iemy of different fonmilaQ

to eatiaate the ylaM of ehaege, a iioa*;;3araaiatrio test ^oppootl

by• S'riedmn (Steel arid forrie, 19u3) was used» ^he modulus,

of the difference betv-zoQii the aotual yiaM aqtd tliosQ oljtoljjpd

usiisg difii'arisnt formulas was used as tha obsaffvationa for tho

above tGgrfc*
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RESULTS



asauLts

Chaaical compoaltion of aiilk

4»1,1» Goats* miilc

The ooiapositioa of goata' iaills 1130^ Xsi the preparation''

of cheeae is oresoiite^ in fabl© 1* fat eootaat raagea

£^m 4,00 to 5»10' pQF oent with an wersge of 4,57 ^ 0,32

per omt* The protein content had a rarsga of 3.97 to 4»13 '

per OQn.t with an average of 4.04 ± 0.05 par oaat wail© the

correapouding values for laotose were 4.47 to 5.32 ark

4.90 ;t ^*'23 per coivt;# fhe totaX solida (TS) of goats* lallk;

was distributed in taa raiage of 13.40 to 15.30 par coat witli

an average value of 14*31 0.55 p^r ceat?. The r&^ige a^d

average values of solidat (SHF) of goats* milk wore

9.40 "to 10.20 and 9*74 ^ 0.24 per cent; r^saectiv^ly*

4*1.2. Cows* Qilk

Tha data proseiited in Tabl® 2 iiniioate the soapositioa

of the milk of cows.- The fat soatont was fourid to have a

roiigs of 3.80 to 4.70 per c^mt with an average of 4,33 ^ 3*07

per oerit v/mIq th© doi^aspoisdi,qg values for 'proteia and laotofoo

tiTsr© 3*41 to 3.86 aa4 3.63 j; 0.14 par carit and 4.^ to 5.40 ^

QSKi 5«13 + 0*13 per Gent respQctlv©!^. %e total aolida ooufeoat

of 0(ym* Mlk was distributed ia the X'mgQ of 15*13 t© 14*,;
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par oearfc vxith an average of 13*36 + 0*36 par cont v/aile the

edrrQ3pondiag values fcr soiicas-aot-fat ware 9»38 to 9.63 Oi-iii-

9*33 i 0»09 per oent*

4*2« Aoid devQlQpaeat diiriAg ciie;3se faakinr^

4«2«.1»• Ooats' milk

Table- 3 depicts tlie titratable acidity of ^milk or v/Lic;^

at vai'ious. stages of caeeao aG^ufactiire,., TM raage of aci4it?y

"oafore addition or startor 0,19 to 0»25 p^r oent m

avera^G value of 0*217 X while th@ corrQspoMii-:i3

valuaa at tm tisie ot remetixlg were 0*24 to 0.27 and p*Z3 ^

0*01 por cent lactic acid* After cuttirjsg, tha aoidity rmigi^ci

frQja '0.13 to 0*17 '^ith .a» average of 0,153 + 0*012 per cent'

lactic aci^ Vifiiile the valuos aftar ooolcing were,0*16 to 0.32

aM 0*190 ^ 0.017 piW oont .reapeotiVQly* The whey showed a

raisge of 0*27 to 0*57 pt^r cent lactic aoid v/itii an average gi

0*433 + G*0S8 psr cent at the ead of oheddaring o|>eratioiis*'

4*2*2* Covfa* milk
fWMie <*#e^ *4* »• **«e»«e*w

XliQ acidity of the milk or whoy at v^ipus etagas of

uionufacture of cliaose is preseated in Table 4* I'iiQ titrat-aMo

acidity at the time q£ .additioa cjf starter ranged trom

0*17 to 0*13 per oant lactic aeid. with, ea averse of

par oC'iit* tUlie averago acidity at the tise of remiating
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0»ai5 0#006 per omt laetlo mXd with a ranga of 0*2Q to #»32

par cent# After cutting* the acidity dacreasad, to aa svoragc

values of 37 ^ 0.Q03 por cent lasstic acM i^ith a raxsgo of '

Of 13 to 0*14 per cent# There was gradual i^icraase ia

acidity during eooklog ajod raaohod aa average valuo of 0,17B ^

0#003 per cent lactic acid with a i^ange of O.l? to QflQ 'pqv

CGiit Isy'the and'of t.lie yrseess# 2*^© clieddariiig omratioiiG '

produced a Sliarp iacrease in the asidit'y wisieh, fc>y the eiid di'

the process f rsachod a maxiaua average valu© o£ 0*50 ^ 0»02|i

per ci-at with a range of 0*47 to -0*55 ps? cent lactic acid^

Yield of clmesQ

4.*3« 1«•g^tg*^^railk chaeae

The yield choes© Qbtained ivom. goats* milli is prooiarr'aorl

ia Table 1» Aa avez'age i«43 + 0*03 &g of greea chQoae

obtained froia 1D.0'litres of goats* siilk ainSL the yield variiaU

1*52() to 1»-580 kg,

4»5 •2. Cg^'s*. mlk. c'U^esa

On aa average, cows* joilk yielded 1«145 + 0«C}60 kg fjf

greea Qtioem per 10»0 litres raillc v/ith ths yield varyiii|s £i%;i

1,035 to 1,250 i£S (-rable 2)»

4»3*3*: l2v£iluatioini of difftireAt formulae

The aotaal yields of graasa cliaesa (graviaetric) obtairi&d
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In the study and tl^osQ estisate^ usiiig various formiao^ aro

iii Talsle 5* 'I'^e average yieia green cliQaae

estiaatati froia.lO^O litrag of goats® milE mlm tm fopmlm

of Van 'Slyk& Privet Slyke, M©Dowall» Fomaia-I aricl

•Fonaala^ w *, 0.557,. 1-tlS3 1, 0»479t 1*174' ,4 0*416,

1*190 4 Ot0?5 arid 1»a35 :|. ^»035 kg ra.s.i}ecti¥al5r while- tm

rariges for the correspoMirig- fomulae wesfe 1«163 to 1*336-1

1,105 t.o 1.269# 1»-103 to 16247# 1*060 to 1*213 am 1.031) to ,

1*577 kg* :

in ths oas© of grmn choese ^rom 10*0 lltrss of co^s*

alik# the awr.ags ^i@ld wa\3. estisiatsKl t® be 1>174 ^ 0*cy46^ •

1*113^+0.^39., 1*111 ^0*034, 1.13Ti;Q*0S and 1.170 ^ Is,s

usiiig.-ili® foraulaa of ¥a?J JSlyke and Pries, Van Siyfe^i, M^3Dcr.'«^3.:,

Fomula-1 and F^rauM-S regpsetlvi^'ly while tM'Gorresp0iifiir;g

reuigas .8stifaat'34 were 1*3S9"to 14.237# 1*049 t© 1»1^j 1*035

1*173i 1*014 to 1*221 and 1*02S to 1»2S9 kg ffesp^etiVQl^*

Staliistlcal Sif th©- data sliwed tiiat ttera was

slgfiificsafc Mttsr-enm baP,fae-ti the aetual yi^ld obtaiasd aa^:

•&hoB& amputed usiiig, tlie fiva famulao (tables 6 7)*

HoMwsri the hmo hem afanised: ia the order -c^ thoil^

©tsitaM.lity on tiie raoas v^Iuqb

In, ease of goats* laiik tjest fsriayila vm?3 fooad tej,. bp

that suggeated bf ¥aii Blylt© aM Fx'ie® wMcli hSMi ttie icnfest:
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of 1»33« other f draolae in thta order ot

theii.-^ dasQmidir^ aarit were fomul.a«2| %n Siyks's fonmla^,

formala'^l' and HoDowali's. fariaula. yfhioii hasi valm& of

2«33» 3«.50|> 3-«67 ti!tid'4»17 respaOtiyely. In the case of glioasa

5ro® Qmm* milk# the forrtiula' of Van S3.yl-;e aad Priap' shocked

•til© laawt valu^ of 2*33 auggastiag it to b© tlie ijGst

on©, Ttm otii-arss xn tlia- order o£ thsir descoa^ing mrXt 'warQi

•xomula«S If formula-»1.| ifan Slylse' s foramia and i-lc:J3o5,falI''i3

•forrt^ula which ahoimd values &£ 2.S7» 3*00, 5*17 tod 3*83

respaotlvely*

ChQoiical. anal^/3is of cheea©

4.4f1» rjoist^e.^cont^of _cheese

The raoisture ooateat of gmtm*- milk cheasss 13 furnislKsd,

ia TablQB S ani 9* The raage of moistiire in grtiea chaasG was.

30,,00 to 34«92 par cent with aa avex^aga of 52*36 ^ 1,43. par

CGat# CiieosQ ripened at. 5"*^ ah.w0d an merage valiaa of

26.96 :t ^'32 par coat md had a. range o£ 26.62 to 27*60 ser .c?.o0t

tiicae ripeac^d at 10 had aji avarage of 29«45 0»74 ijsr

cent and a ranso oi' 2B«14 to 30*70 psr coat.

Greea sheese frons cows^ milii was foajo^ to contain

31#33 to per asat maisture with aa average o£ 33^05 -?•

per cent (Table 10), fha rang.e of moistarQ ia cows* ailk
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are reprssosted in Tables 10 and 11, TM greea ©iisese wais

foufid to QQtxtQln 34»0 to 33*.0 'per seiit fat with aa avarage
\

34,.33 * 0.33 par cent. Fliperdi^^ of chessa at InoreasGili

tHe fat. content to 37*Q to 33.0 per cent v/ith an avoragG of'

37*67 ^ 0»35 por oont wMla in ehaaisa rlp&n&d at lO^G tile

range and aw^ra^e values vfsre 37*0 to 39*0 por csat ami 33*Q <

0#53 par cent respoctivoly^

Greeri o.ho©s© from csows* milk ?ms fouM to coataia 'jO»6f

to 32420 par cent fat on moiaturo free tea^ls with an

of 51•as ^ 0*46 pep oaat# Th© rsaif '̂S ari^ average valuoa of

oa fflQisture f£»eQ basis,, ia ehaesa *'ip$Md. at 5°G md 10vxero

^0«38 to 54.*32 and 52»22 + 1.14 oent'and 52.05 to 55*-70

and 52#37'+ cent rsspecitively*

The amlysis of variance <5f the ciat-a, •pr03ont<3d in Table 13,

ravealGd that the chqase obtained froa ccksts* ailk asd goatiji ctllk

liad Mglily signifieartfc difference in t'aoir fat content (P<0;./C)t)*

A highly significant diffaranae ms mtQd (P^O.01) batv?eeiU: tJiQ

fat coatent of grsaa and ripenQd clie-©sQ irreapectiya of tiio-,

tamperatiJTo 6f ripanirig#

4.4*3, PrQtgin content of ^choese

4,4,3e1*

fhe total protein content of goata' milk ohsese is

presented in Tables 8 and 9* Green cheese h&.d an average total
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ppoteia Gontant of 2B»33 ^ 0*36 psr cont with a rasiQ.& of.

26*.S0 to ZB*77 per* cent. Tm s'aige ar*i ayers^© j^rotoia

contofits of chmse ripGned at 5®C and 10'^C wsre 32.24 to

3-4#33 acKi W^03O ^ 0#6H per oeat ajr^ 31*S6 to 35«16 aM

35.06 ^ 1.14 par cent respactively,

Oa moistiira frse basis the graen cheese fjroni goata*

raiik was £ouQd to CQatairi 41.18 to 42*53 pei? proteia

witb m avatfag^ valm of 41'>a3 ^ 0.J9 cost* The ran/j^ '

of protein, oa ©oiatisre Msisj in chseae cursd .at

and lO'-^Q was ^^.53 to 4G,SS and 45*11 to 43#96 iw oeat v/Ii^Ig

thair eorrespoi^ing iraiuaa 43*59 + 0-»69 uiid

46,#85 X 1..1-3 pep oejit i?Gsi:ieetiyel^ (Sabie 14)* ,

TaUlea 10 arjd- 11 lllaatrate tiie total pipotGin coiits-nt

of G0WI5* silk GUa^aao# She range, ot protela oc^ntont ia groc-a

che03e 23i»l? to 29»77 per ©eat# in ah'som oupod at 2 '̂̂ C '

2S#26 to 3^*22 par ceat asidt la ehaes© ourad at 10®C Z9^^73

t# 5-2*75 per coat wliile tli© corresjjoiKiiag -average proteia '

contGiit was a6»38 + 1,,91, 30*53 ^ 1#19 aaa 3t«?5 1*0,0 psff

eaiit ,rQ3peGtively»

.1

Table 14 presents the total content q£ qows* ojlXi;

Oheess on ,!a0i.,^tar$ free basis* Qtmn .shoes© had a proteia ,

coi-iteat oi 33^37 to h3*3Q per ooist ,©n SQistur© fro© bagis -
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am the average valu© v;as 39.-63> * 2,26 g>or- CIsaaae ciircd

at ,5^0 iiad m average protein soatent of 42*34 i; 1.03 per mm

oa aoiature frae baais wiljli a .rcmga of. 4D.35 to 45*87 per Gelat

\^hils thQ valuos for Ghaeae oured at 10'®G vrare 44»12 .+ 0.S1

arid 42*50 to 44.99 per cent respactiveiy*

TJ"ha anai]rsia of varianoo (fai^I© 15) revealed signifioaflfc

di;e^rGrQr4se in th^ total protein oontout of goat®* silk ciiaofQ-

aa<a oa-/s» aiXk clic;0S8 (P<0,05)ft A highly sigiUficsaiifc

differenoQ (p<0,01) was observed in the total" protein contcit

i3f greon and ripsaed ch0©se irrosijactivs the oaap-ai^aturo Qi:'

ripanijig.

4.4.3#2. Soluble^'^rotein

Data proaeated iii Table 16 ii-^icato the soluble ps'otaia

content of goats' milk oheeae*. Green cheese was foimX to

Gontaia 2»93 to 3•72. per OGat soluble protein \jlth an averego

of 3.23 X 0.25 por cent# All the ohasse aamplas yiponed. at

5®C' aliGWQd a soluble protein- oontsnt 3^9o par cmt wMlo ti#

GhoGss ripened at 10^C had valuos rar^i^ig from S,70 to 8,93

per C'3f5[fc t/ith an memgQ of Q.I9 x P®^ Gent,.

The soluble protein in ^'qqxl ol^aoge raade ^roai ix>w3» toiili

was toxmd to b.e distx'l&uted in a range osf 3,72 to 4.4? par oo.n?b

witli an averose of 3.97 ^ 0.25 per cent, fhe olweae C!iS''Qsi cit

sliced an average of 7«69 ^ 0.25 per cent soluble protoln
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are f-orsUalaad la Tables $ -aai 9*. Grooxi giiep.s© was fomid t'o

pdntaiiit 1«23 to 1.24 per gmt Bait wl.th ari aya^age of

•U25 + 0#QC?3.i v/hereas the cor^QspOE^lag, values S"or clisesa

rip023Q4 sit 5*2 mid lO^C were 1«3S to 1»6l and 1»S2 ^ Q»03

•per •emit apjS. 1.57 to 1>39 aad 1»3S * Q^QOQ per ocaat reapect^WlF*

Tm 0^t QOfiteat of Ciae-sse obtained fr-oa eafs*

ailis 2?aiigQd 0*9^ to 1.74 par cant ^iUi aa average, of:

1#25 i O-i-SS i5or CGiifc ('Xsbla 10)# «3h;jes0 rlpeaed at ho4^

an a^jar'age salt-oojitent of + Q<.02 per c^>t tflth a rca-^ie
,

of 1,46 to 1»52 per oont srliile tha ,cor.e'QspoMl£2s .figuro^

©iieose rij^aned at IG'̂ C wore 1*41 ^ and 1»34 to 1.46 psJ?

Gent resneiotivel^ (Table 11,)*

2?l3S sjialyais of C^abl^ i9) showo^ tiiat ripenifti^

had a aigsUfioaat offact (i^^0,#03) on th® salt aontam o£ oiio-ca

irrespective of tlia apociesa

4.4,5* Stsaa voiatii© frae fatty acids

TaMo 16 illustratoa the BWM-. Qor/cent of goats' zglXis •

Qhmss^ -Qrom chmao contained 0^90 to Z^QO^mol/g £&t-
3W^A v^-ith m average 1.^0 ^ Q,3Z^ml/g; i'at. Siiesse
cu.psd at 5®G had aa avorago B-JWA coatsrit ot 4t13 j; O.SS

^ mol/g fat and a rans© of 3#90 to 4c6Dy^mol/s fat wliilo thd
corresijosisurig figures for clieass cur-et at 10®C ware 9*33 J, 0./^?

and 7AO to 10.40 yu mol/g fat respGctiveXy.
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In the casQ of cheese prepared frm oowrs* ailk, tlio

ransQ of BWFk coatent in gresa ciieaaui Giieosa riponed at

S®C and chossQ ripeae^ at lO^C was 1*5Q to 1(i9Df 3*10 to 3*70

and 7«20 to 8.50 jji aol/g fat reapectively. Th& oorrespoMia^
avoragp values i-^ere U?3 ± 3*33 s ^

i mol/§ fat reapGCtiwly (5?able 17) •

Table 20 gives the guialysis of i^ariaaaa for the '

ooatoat of cheese.* fhQ tmpemtupe o£ s-ipanlag iiad highly

significant effects at 1«0 per coat co.nfidmce IoyqI.

ditfer&d ijiglily (.i.^^0»01) between gpe-oa and

ripened cheese and tiie teaperature % ripaniag intQraetioji.

ima also Mghly aigntfieaiit (k»:^O.ai). A signifioaat effost

(F<Q»05>.- was also fsimd ^or'spocies x ripoaiag intoractioa^

On further esjj^natioa, it was found that the 3V:PFA

o^atont of goats* and eows* mills clioese cliaiiged si^iificaatl-y

d'jTiitig riDeaiiis .after whl&i the cheeao £rom the eiillt of tEi^sc?

two spaoies. had aignificaat diffGr0.?iC0 in their S?FPA corj-t'^rit

(Tables 27 Qml 26).

Hvdro.'^ea-^ion OQncentratloii. (;iH)

Data'presented ia Taials IS represent th© pti o£ goats'
♦

mills. cUeaae* Green oliGea<3 showed a oH range ot 5»0 to 5*19

wi^ an averasG of 5»11 x The reuaga and OTaz'asa pH
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values of eliees© ripsnesa at 5®G md 1O®0 yrere' 3«23 to 5.36

aod 3.30 ^ 0*0k as^ 5.31 to 5.37 and 5.34 + 0.02

Green ctieasa frota milli feiad a pH raasa af 5#13 ta

5<»57 with an ayarag© of 5*23 ^ 0„07»- ^hesse at ij'=0

uevQ fomd to be in th© pH r-aage of 5.24 to. 5.35 vfitli an

avsrag# of 5*29 ^ 0.03 wMla thos© ripened at 10®G had a

Of 5#29 to 5.37 aM m average of 5.33 + 0.03.

The amlysis of varimo© ('?abis 2t) showed that riiJGrii.r<i

had a highly slgsiifisaiat ©ffeet on tUe pH of chosae

irreapfSGti^e of the species.

4.6. CQlifora count

I'ablQs. S m& 9 tonish the Gollfora camit of goats* lallL:

cliGGsa. Green cliease had eomts rangiri^ frees 250 to 330 ©fia/^

witli m average of 336.67 SS.86 cfu/g v/hilG dheese rip-op.Qtl

at 5j®C 10'""C 4id mt Bhm any coliforias.

Grroen (jhses© £rm oows' ailis had m average load aS

alO ^ 115.9 efu/g with a rasijg© of 230 to 400 efu/s cliooao

ripmcd at 5*^2 and. 10®C coiitoir.scl m collforms (fabioa 10 fflicl 11)«

^•7* 8'8siaory ©valuatiot-i of Gheme

Data on the siensory evQluatioa o£ goats* aiiliS chaesQ
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ripened at? 3®C anl 10®C are presentea ia Tallies aa and 23»,

Tho totcO. BCOTQ oi eiiecse ripoa^ at 10^6 ra«g€3ci froia 77

to 95 with aa average of Q5,73 ^ 1#G9* The raiigo and aV'sr-sgD

values for the flavoiir,| ho&y t^ture md w©re

^5 to 42 Qocl, 59,22 ❖ 0,S1, 25 to 39 and 34,33 x ^ vO

.14 and 12«£3 ^ 0»40 resycotiwiy. Cheese ripened at 5®C

showed a total soofe la the raage of 77 to 9-2 yith a^cpagG

of 35.,52 + 1,75» range and awra^je varans tor the flavoiip#

body Bad texture arid finish Qt tiiose a^pioa itfare 37 to 40

,imd 38,.t1 ❖ 1.09, 25 to 3S ai-Kl '34*56 * 1,27 arid ID to 15 mM

12«56 ^ 0,53 resp^JOti'vely,*,

Tal3lo0 24 aiad 35 repi''@a0fit tiis ssasor/ evsdiiatiori. scoro

of 'cowa» caik qheasa ripenad at differ©at teraparaturos, ChposQ

rlpGnsd at lO^C scored 90 to 9S aii avos^ag© of 32*22

4; Oi7S, The rai^e aM average Qcopm for fla'^oqr, body oacl:

textus'e a;¥i fiiUsh vj'er.e 40 to 43 aad, 41^44 D#33j,, 35 to 53'

aM 37*50 ^ 0,34 arid 12 to 15 13»22 .0,45 respsstivolyi 2iiG

total ©oor® for oho^ae ripened at 5«C ra?>^<3d froa 76 to 92 vrltU

an average of •37*09 x '̂ •^7* fiavour.f body aa4 textmro fel

fij|j.ah uad range and avorage sQores of 30 to 42 aad 33*22 ^

1*19# 3,5 to 33 and 36*33 i Q,47 and 11 tO' 14 and 12,44 0^41

reapcGtiwly,'

the analysla oi voriaiiaQ C'ra'blQ 25) shewed that
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differenca existed In the sensory soores of gsats* arid

cove* milic eheesa Cp^0.,05)«. '

Tko dsfeGts obsaryed In tlia flavaor,., body sajd

tesjturo arci firdsh of ch.aese, from goats® astl cows* mills.

ripeaoa at 5^C aad 10°C ar-s praseatea- la Table 2,9» Checks©

prey'Sired froa the aills of bot^ speoi^s storodL at 5'^C did

not dQve3.op thq full v/hareas the aaia flavoir

defect in Ghees© rlpemd at 10'='0 the ^welopmsnt ot

slight ranoKllty;, Tlie pradoniii^nt defect in body^ gaxl

t#Ktur© vfm while the imia defeats in fiaiah; wore

'.crack^' aaid •imeve» surfac©* *
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3* B^aXopsient of aoidlty durifjg cheese aalsiiig^
from goats* milk*

Trial
2Juml3Qr

Aol.dity' (in iaotlc aoi4) at
Addition Mditioa After After

of of cutting cooking
starter renriat

After
phsfSdariiig'

• 1 0.19 0»24 • 0*1 S 0.16 0.27

2 0.25 0,27 0*17 0.22 Q*57

. 3 . 0*21 0«2^ 0,1S 0.19 0.4S

Average o^ai?
*o,oia

0.2^
iP^Qio

0*133
*0.012

0.190
^.017

D.433
jp.om

Ta^l®' 4. Develoimm^ of aoiditjr duriag chaese mailing
•f raa-- omM* milk#.

Aciciity (in X^ctlc ^aQM^^at

After
coolciisg

r

Trial
numbar

Addition A^ditlQii
of of

•starter reim®t

After
OUttlSGtg

Aftor
G!iQdd?iriiis

• 0*18 • 0.22 0*14 • • 0-.18 • 0,55

a 0,17 Q:.20' a^14 0.17 0.47

3 0^18 0.22 Oi.13 0.17 0*48

Average 0.177
£p*0Q2•

0.213
j^)#ope
'*09

0.137
^0.003 •

0.173
•rQi003-

0».330
^♦025.



Table 5. Yield, see ohemo*

m ^ n- Forsiula of Formula of Foraoia. ofirial Grc^^iaetriG siyke. a Price Van Slyke HcDou?aiZ Fa^nriiila^l. Foriaula-2 •
mralj^r (kg) (Jg) (i^g) (i^g)

GoatiS*
•siilk, 1»356- 1»269 • 1*377

• '1 ^1.580 («i4.,®0 ••• i^*md c-^s^s^o (-t2..ss^)

1.,13 1*.103 1,,tQ3 'T,*sa> 1.080
2. 1.320 , C«11.S90 (v}6.4^0 (-46^5^) • C^a.ISS)

1.253 1.,1^ t*t7l: 'i-A9B t.a42
3. t.jaS C-9i.39?5) (•14.;6a;S) (^!5..4SS) (-13-50^S) (^0,33^)

Average 1,^.433 0.073 1'-.253 ^ 0.557 1»185 + 0.*479 1«t74-.4 0,416. 1,t9Q * 0.073 Im.,233 Z

'Cofefs®
aiik 1.'099 n0^9 1-05-5 1wOl4 1.02S

t 1*335 (+6.1^- {• '̂1*3^ (-0.87^)

s..'^ • , . , t.t67.. t*ioe tvma • .t*n70. i*ai5
B I^IJQ- c^-t.48^) (H5*8^)

1.257 • 1.1a^^. 1J73: l.sai- 1.269
5 1.250- i*Q*5m) i^.2m (-e*3as) (^4^52?^)

Ai?eraga 1*145 ^ ^^S6a 1*nA ^ ^>^046- 1*f13 0.CB9- 1»t11 1.^.127 1*170 .* 0*07^

Hates 1) Figures in pareatnesea imicate the .perottiit.age i;rar'.ia®x&a of the ©stlaat^- value
f rom the- obsanmd value*

2) ifcgatlve 3X50. ia3ia.ato,s that ostisjatecl value ia: iQm thsm olas3Wc4
3) A positive, sign issHoates that estiai^l^d value i® more tliaa tlis? ^Sigapvod value.

a
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8* Ccaapositioa of gra&n cheese aod riporigd' che^as
•at 5*^) from goats*' laiik.

•V

arQQii chesse Hipamaa: Caeos©' (wosi at 5®C)

Fat Proteia ^It Cali^oros. Moiatur®' tat PrsSMa Salt CoUt^ma
% % cfu/g •% % 5^ c|^«3.^—,0,Hi -T-Ti —:^ —i.n .u.i.n r. BI-ii.n -n^ n -r -- i•• TT-n nt-"- --^

t 30*00 35.00 29*7? 1.24 .400-: - 26*SS 33*0Q 34*fQ. 1 *36 Hil

2 3M2 31.00 ss.ao 1...23 530 26*62 34.00 33*20 1...,59 m

'3- 51'^-S6 34#00 23.47 1.2:5 230 • - 27*.6Q. 36.00 32:.24 1.61 .mi

/

Av^r-
.age

•32*26 • 53^33 .23.35
+0.36

1»23
❖0*003

336*67
4;86*'96-

26.96
Sp*32

35.QO
jp*3S

2S*30
^*.62

1.52
j^*03 mi
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Table 10*. Coaisositioa of green clieese and ciieesQ' (Cit'Gd.
at 5®C) frosi cows* milk*.

Trial
I'to^sr

flKuMh

QreBu ehees-a Ripdiied cheese {C^ed at 5®C)

I-lQisture

WMMKW*

Fat

MMw wxaa*w

Proteia
17'

«naAMS aw>-tHMV<

Salt Coliforas

---eCij^

nrmiy-g»niw "M

tloisttii?©

..•'>!.v»ir«w»'w<M»»—iw iiiB wi

Fat Protein Salt
rv^

JO

Coliforas
cfa^

1 34,86 34.00 23.17 1.74 400 26.-5S 37.00 32.22 1.46 lUl

2 32.90 34,00 26.80 1.10 fill 33.00^ aa.26 1.52 tm

3 31.3S 33»0D 29.^77 0.9Q 230- 26.33: 33.Q0 31...2S 1.49 nu

33.05 34,33
^.33

26.58 1.25 210
^115.9

27^135
^.,11

37S7
+P.33

39.58
£l>19

1.49 ItLl

-s3



"Habl© 11-» Coapoaitlcja of- rlps^QCl clieese- (Cured at 5'̂ S aael;
10®C) trom GCM3* milJi*

aipsned at•

Proteia Salt Goliforms r!Qist;iis?.<2 Fat

Ri.t>an3d 10°C

Trial
UmhoT

Hoistura ;Fat
$1; js

PiWiiQlll

^£aZs S—
salt

1-; f

Coliforas

1 25..56 37.00 32.22 1.46 riii 27.0'J' 33.OD ' 52.73 • 1.46 ' mi

2 30*0^1 3a#oo 28.26 1.52 Hil 33^.00 57.00 • 23.75 ' 1.45 Kil

5 26*83 33.00 31.26 1.49 mx 2:jp2'i 33.00 • 32.75 • 1*34 •• mi

/Aurorage. 27*83
+1.11

37.67 30.58 i.49
tO.02
<ai»

mi
E3.07
^0.97

33.QO
+p.53

• 51,75 • 1.41
rai

©
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fa'ol© IS* tor moisture eoirtjeat of
clieesQ'f

SoiarS'S cif as ms . F

SpeciQS • • , 1 0*416 0,416 0*1^7 '
feamrature ' t ' 2*aM 2»S02 0.355

teatiori (im|X5Jiirig ) 1 123.675 n%673 3B-*3SZ
.Speciee 2C foaperatura '1 '1,903 1»9P3 ' 0«3S1

Spsole® x lOopQtlosi
1 1.64^4 0.502

Teapeffature Bia-atiloa

CRipeai:3S) . 1, 2-302 2,a02 §»855 '
Error 1? 5S-69D 3»276

fotal 33 • 190»932

fabl^ 13, AKO^A for t'm- fat qoateat of ®he03^3*

Sourde ^ SS M33

Species 1 SOfl^t 20.167 14,293

femperatu?© ^ . 1. . 0*167 0»1.67 0.113 '
B«rat5ioa CRii3©ai..ig) 1 42,66? 42,667 30»a39

Species K ^@?niias?atiii?e -1 0 0 0

Spoeies 3C Duration

(Ripsiiids) 1 4,167 4.167 2.953
TaiBpercitiire k duration

(RipeMas) 1 ' 0^166 0.166 0.113
Erroi? .,17, . 23..99 1«411

^©taX 23 • 91.333

P < 0.01.



faMe Corapoaition of graaa chaese and QlieGSQ at dliTeref^
tespsratures (M-oistura fpe^e basis).

•TrlBl '

r-JuKsbar •

Greeri chsase
itpa.iciiq* .«wi»«aw«ieMBn!*«e»-#»«*• j«eiww «'

Fat Pi'OteiB-

Ca^QSS;

Fat

cured at 5'̂ G eorsd sfe lO^G'

•• PrateA^n Fteffe Prs-fccsiia
•')* n"'''

. .e-0. ,.J^

Goat©* fflills eiiefSse •>

1 m*o • 42,.;53 • 47.72 46.83 4s*7i;

2 47.63-• 4t.18 46.23 45.35 4g*11 '

3 4a*.9D-. 41.78 • • 49*72 44.53 5f^:0S 46...4?

toSP.QgO.
49.13
'^»77

41.83
;t0.39

47.^
jp'.9S

45.59 •
^.,S9

S3.10 - 4S*35.

C«'3-* isiXls el%0®3e

t 5£^20 35.57 • 50.38 43.37 5a..Q5 44..l^

2 ;50.,67 59..9^^ ^.32 40.59 5a.©6 4a..50'

3^ 51.01 43'.3S • : 51.97 42.75 • •

Avoraga 51 .ag
;^D,46

39*63
+2.26

52^.22
^1.14

42.34
• J;1.05 .

S>2«37
jp*43 +0.S1' ,

s
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Table 15» AhlOVk for tiaa conteait
oi Ghoeae*

Souroa

3i30ci9a

1?cliap©ratLire

Saration (aipepJ.ng)

SpeelQS X 'i^eapfsrature

Bpeeies 5£ Diipatioa Ciii[:®Mi3g)

fampsratura x Bisration CHlperiiag)

£^ror ^

1?otal

F<Q.01

^ P<0.Q5

d£

1

i

1

1

1

1

17

ss •w F

21,470 •ai>470 4*632^«>

• 0#327• 0,327 0*071

133.105 133.101? 29^024 -•••

0*742 0»742 , 0^162

0#094 O.OS^i 0*021

0*326. 0*326 o-ari

77.969 4.336

23 234,033



Table 16. Prodaction of soluble protein, steam volatilo fr-?a fat'':y acids
(Svt'VA) aM pii in the curias of ciieeae#

»iBip;«'ii:aiiif'jii.,<)iOTW • wrawi

G-oats' milk cliaeas

1?rial
Cresa cheese Chos3© curad at 5®G Ciiaesc- ctjr*G^ at 10

mmber '
SoIuMq-
prst.eiii

.»JL

svpm
a mol/g
( fat

Soluble
protein

svi?m
u aol/g
/ fat

pE iJoluble _
protoiii j;i cnol/g

'fi , ' fSt

1 2.33 2.00 $•00 • 5.-96 4.,60 %3Q

•!• II•! Illipilll4i

•:6.70 ia.4€) 5.3?

2 a»93. t«60 5.13 5.96 3.90 • S*93 iO.SO 5.33

3 3.72 0.90 5.19 5.-36 3.90 , 5.36 3.93 7.49 5.31

Average • 3.23
^0,25

1.50
^a.32

5.11
^0.06

5...96
+0.00

4.13 •
^0.23

3.30
iQ.04?

•3*19
+0.74

5.34
2:3.97 +0*02

CO
ro



fQblQ t7. Production af soluble protein,, volatile ^ree fattjr aoMB
(SVFFA) aod pH in. tiMS curiiig of cheese.

Go-sfs* milk che03s«

Green, cli^jeae Cheaae cured at 5®C ChGGSD- at 10

^•F Solublotobar ;°J?ein i
. . % '

SVfFA
1 mol/g
- . fat ..

Soluble
DrotGin

3¥?F4
11 aol/s
r fat

pH
Soluble
.proteia^

BWF^
n mol/s,
1 fat

i» ii'ii.'inii >11 1BIIMW rw iMg.w iTT rir

1 1.^ 5..15 8.19 3.20 5.24. 7,m •5..29

2 4.47 1.S0 5.17 7.44 3.70 5*m 9.'SS B^'5Q 5.37

3 5w72- 1-.90 5»37 7.44 3*10 3*33 11.17 . 7.20 5.35

Average 3»97
+0»25

1.75
^0*12

5-23
,^.07

7.69
+0.25

3*33 3-^m
J;0-.03

10.92
^0*66

7*77 5.33
^0.02

'i
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Table: 1'S,. AHom for the soiuble sroteija
QOfittirb of oaeese'^

Source

Spseies ;1

Teniperatur-Q 1

Duration (Ripening) 1
Specioa 55 Tompsratuj-'e • 1

Species X Duration, (Ripj?n.ing), .1
1?emBerature ^ Dyration CRXp9nlag)1

Bstqp 17

Total

«• p,<0.05
P<0-01

23

S3 ms F

.13.276 13.276

11.166 11.166

126,455 126,455

0077 0.377

. 3.522 3.322

11.165 11.165

27.704
23.351, oe-

264.453 «-•

0.7iB

6.947' •••

23.349

S.129 0.47317S

•173.390

Tabla I9ii for tha salt oofitQiit oi chQese.

Source • m = SS ms F

Species 1 0 0 0

Teiaperature 1 0.017 Q.017 0.354 .

Duration (Ripening) 1 0.266 0.265 5.541

Species s Taaperature 1 O,0D2 0.002 0.(Ki2

S.i>2clss X -Duration (Riponins) 1 0.005 0.005 0.1'34

'^emparature x ©oration
(Riiasoing) • 1 0.018 0.D18 0.375

Brror ' ' 17 0.B1S Q..048 '

Total 23 . 1.123

«>im>iM| «» mjiit w ^

#^ P<0.93
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faisle 20. AfnWA for stQa;a volatile £re.Q
fafSy aeicla of erieeao.

•. Source • df as riss F

S|>QCiSiS 1 1 ,1.354 2.6^^

1?enipepatur^ 1 34,800 3i^*mo 63.,102,

DuT'atlon (El jeisiiig) 1 122^1354 1,22. S54 240.419 ••-•'

BpGGies 3? f eapsrature 1 0.221 0.221

Species S! Diirmion (Hipenias) 1 • 3.^009 ,3.009 '5.339 •>
feaperatur© x Duration

(Rip&nlm) 1 34.301 34.801 63.104

E&'roi? • 17 S.631 • 0.511

Total 205,7196

•«»«•»-*»»• w'«««fiai»e=s 6««»'

F<0,01

^ F<0.05

>

1

\

!

Table 21. AlfO¥A for ths pH of cheeoe.

• SOX^QO df S3 H3S

3p©oiea 1 0.019 0.019 2.714

l^oaporatur^ 1 ,0.002 . 0.0D2 0.236

Durat;ioa ^BipetiJMg) 1 ,0.122 0.122 ' 17.429
BpQQi^s X TQmpQratnte 1 0 0 0

SpQoXm X 'Duration (rilpenlng) 1 .0.022 0.022 3.143 •
Tea|-3©ratur© x Bm^atioa

1 ,0.003 0.003 0.429

Error 17 ,0.113 0.007

l^otal

1A ml ts^ai«•<•»«

23 0.S353

P ^ ^-Wk «M»

i

£3<0,01



frial
aumbox^

fsbla 22%

Judgsa

86

Score eard of goats' aills cjhees©
ripeaed at 1D®C»

.Fla^oia?-

(45)

Body md
textui?©

(40) ^

FtnisSi

(15)

»aas!«r==Wsi.-«'s

Totoi

(100)
»«»«» »«»•»«•«•«•«• 1*9 «»«

A 42 37 1Z' 91 .

1 B 3S 5a 12 m

c 40 25 • 12' 77

A 40 36 . 14; 90

z B 55 • 35 12, 32

C 40 35 .10 S3

A 42 39 ^ 14 93

3 3 . 40 35 12 B7

G 38 35 12 03

AvGi?agG 39*2Z
+0* ai

54.33 12^22
+0*40

- S3.7a
+1.39

Tabis 23 • Soops oard
ripaiKJd at

of Goats* niilii Qhome

?Jaait3sr
Flavo!-^'

Body and
taictur'e

C'^o) ^>13) .

_moto
(100

A 40 33 • 14

»0m <'Mt!iB44i«a<.-e«xMca»<air«4

• 92

1 B 40 35 12 Q7

a 40 25 12 77

A ' 38 3^ 13 83

2 B 30 33 . 12 '77

C 40 55 10 S3

A 37 3B 15 90

3 a. >3 35 11 34

c 40 33 12 37

Average 33.11 * n09 34*56 X .27 12,56+0.53 S5»22 ^



a?

24. Soor© of, oows* milk ohooso
rlp0md at 1,0 °€*

Trial
Number

Jiidges Flavour.
BcKiy and
texture

Finish 2?^el

•<»* «d4«4» j*»*« »»«M
- . .

1
A 4^" " 33 14 94

• B, • 4a 33 12 92
C 42 37 13

A ^ • m •30 12 90 :
2 3 , 42 33 14 94 •

C 40 30 12 . 9Q

A 42 35 13
3 . B 43 53 15 96

C 40' 38 12 90 •

Average • 4*1 ^ 57i5S 4- 13.22 + • 92*23 t
' oM '"• 0;34 , 0.43 "" . 0*7Q. : '

Trial .
11111111393?

3

Average

TaljXs' 25» Score Qard of ovms^ laiUls GlieesQ
rip^aod at 5®Cf

Juck'ss Flavour

-4&§L-

Body ai3d
•texture
. (40)

•Fiaisii

A 30 55 11
B. 42 38 12
C $7 38 14

A 3$ 3S 12
B 39 33 11
C 42 38 12

A 40- 37 14
B ,33 35 14
C 33 36 12

33»22 + 36,33 + 12»44 +
1.19 0*47 ©•41

Total,

7Q
92
Sf ;

85 '
33
92

91 ;
37
86^

87.00
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Ta&le a6», MJO¥A for S©£jsory evaluation
of ohaea©#

Sous'ce dt
K <»<«•*.* fWeona*

•SS H.S3 F

Spesi^s 1. 1^,11 152.11 7«55 ^

fespsratur® 1 75.11 75.11 3.75

Judge 2 116*05 53*035 2*93

Tetaperatura x spacie® 1 • 49*00 49.00 2*43

Error 30 • 6C^f^5'3 20*153

>.3»-isnmv9m

Total 35 996»36

P<0.05 .
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Table 27* Coapariaon oS aoaa values of aolutolo
pFotQin SWFA of goats* and gowb*
iirilk eliassG in relation to ripenii^#-

Species Ripsiiing soluble protela

ijr"» iiw Mp — !>• Hurram !•>! Kw wi> w 11> ijwiiiwii^ »•> iiMwiii>w liwion im •ninii 'momti

Goat Before (O-^ay) 1*50^

Mter(l3 weekB) 7.07^ 6.70®

Cm Bafpra (0-4a-/) 3.97^ 1.73^

(13 ivsaks) 9.31® 5.55®

Hot& 8 Idsntio^l lattora inclicat© no diffex'^noo.

Taljle sa» Comp2irl?30xi of maeta valuas' o£ aolubls
pmtQin mid SWFA of cliaase cured at S'^C
aiid lO'^C beioro aftar rlpeniag*

•fesipsrature .

5<»C

10®C

Eipeiilag Sclubte prosein .
B «y Wff •wit -CM'W

Bafore (0«*day)
After (13 waelcs)

Before (D«ciay)
A^or (13 wsoks)

3S0t
6.85^

a
3.60'

9.55^

1.62:
3.73^

a
1.62

,.c
8.55

Note s XdontiQai letters. ii:idiGata no differenGO.



Si:
Oheeso

f rom goata*
rnxm

3

1

2

Frm. m&tm*'
mlll&

1

2 •

3
1

2

Table. 29». Be£&tsts oli3-epv©d lu

tm'^ratus'B of
idpeaiisg

5^G

50c

10®S

10®c

1Q^

5«G

5'C

5®C

1Q«»C

iQOg

10»C

DafactB In
£lmowp

-subtly blljter., :flat.»:
very slightly

ratic.M

Flat» goaty

Fiat

rancid

Sli^tiy raacid

Slightly raacM

Flat

Flat

Plat

Very slightly raiseia
IToyy ^ghtly rafwM

iwdy teirture
ia

Si30£^' -Urnvm. sur^ac®

Graatilf

Slig^i;y•'sruaalsly

Cram^Iy

e^aisked
supjfsie®

Sitmrsa ai-rface

li^ht ^pot«

•0i?acli»d

paraffia

surface

QmmWg'
Qru&f
'Qvmlyk^_

Cm^j

CmjMy.
Sc^y ,papaffia
Uijesroa surface

laoul^iy*

8^
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•DIS0U33I0f3

As s P0f3ult of tlm iis@ of 0KQti.G breeds for iatenaive

cross-braecliDg in ggats^ it is e5Ci)2qted tiiat a great deal

of surplus railk would I^ecoaG available in a few yaors. One

oS the aothods by whioh tho mr-gXm railk am. QQommlo(xllj

130 utilised iQ to, maaiifaGture Gteega* fiieraforQ., the prGasaij

studjr was usiertaken to outline tiiQ preoeclm-'© £iaciQaaary ia

th© aanufaoture of a hard ripens^ variaty of Ghemo froa

goats* laills and to oosapare it viritli that prczdUGed in a sialXai?

way froa cov/b* milk. Tlie results obtained are disoussod ia

tli0 followiiTtg paragraplis,

S»i-» ChGaical cQiai>Q3itioa of lailk

Goats* aiilk used in tlie praaent studiy vraa foimd to

coj-itain an average of 4,57 per eerit fat, 4.04 per cent protoiii

and 4.90 per ceat lactose. The^e values ara ^ioiilar to thoa;|3

raported by Niraalan asafi Mair (1962) ,, Frateash and, Jamoss

{1968), Davejidra (1979) and (1931). 'Ihe values roportsd

by French (1W0) for tlis lactosa ooateat of tlie milk of Sitkm

3aaa©a goats was lass thaa that otjtaia©^ in tha present

Gov7s* milk ussd in the study v/aa found to cositain,, m

•av-Qmge of 4«33 per omit fat, 3*63 psr cant protcjia aad 3*13.

per ceat; lactose.
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fim ssaoust of protein- mn fat in allis o£ goats

tcrnA to nmo 'Wm Ishat. in oowa'* milk# Corj^aqa^tly-, a

hi^toj? mms^ yield be- espeetesi £mm. the milk of goats.#

3*Z» AQid dm&XomBnt dv^lrm cHeeae

fhe a0i4lty of goats* aril mw&* milk prior to'the ^

Edition of starter fooad t© toa 0^217 ^ 0.018 aM. 0«,177 4

'0mQ3 pm mn% laotjlo aold r^spastlvaiy* Esktm ^ (1-973)'̂ '

md jtlai^appa -and Aahajra (1973) hm& reported sissilar values ;

ia c.asa of QQim*' fhe ®©aa acidivy at tenmtir^ was „

, 0*350 ^ 0*0t0 ani 0»21I 0,f00S par ceat iaetio acM ia goals^:*'

and ec3%fs* allte c'mmQ. %MiXQ after Gattlag th©

GorF?3%a@s^if3g vaXmB w^r& 0»,133. ^ O.012 md 0*157 X 0*003

par ©ent iactig aeia* Th& 4sv©l©pa@iit of aoidity prior to

tim M4itioa of reijaet i^ easeritiai f©r thB. pptlmm. aeisivity

ot the -eiiayme'aM lielpa ia tlt$ ®:^ulsiQa of whsy-# Van Slylco- ,

aad Priq© Ct.9-|2) r@commQad©4 that tli@ acidity after qutti^rig

sho-ulei te ©•IJO per caat f-or cq^b* ailK with 4^50 psr coat

Tlie' a©Mity teing cooMng mob Smad to iaerpase to Q.199

0»017 &*173 + •0.#033- p®i* QOfSfc l^ctiss asid ia gcxj-ts* aM

ffillk ew4 r®a|30o,tival-yi %is iiQm attrilju&ed t© the
.

epiifeimofi @tart>si? organisas. acidity

after eliMdarihs foisia to fee 0^k33 + O,#083 aaci 0-»5OO ^

Q4QZ5 G-aat laotie aeid ia gsats* oam* milk coagiilU'ii •

s^ai^eetivel.y'# Tmm ^ali-iesf sere ©lose to t-Iss' values reeomaieiijleS
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by Van aiid (1952) asd mttsier (1-965) ia eoM#

ailfe ehaess* ' . . ,

5*3* fiQ3.A, of chQ@ae ' ''

- • of 1 *43 + 0»O3 Isg of groea ohseae i.'i'aa olrtaiiiQCl.

fresa- i0.#0' ©f goata? milk wlU-le tiiat qlstaiaed from tl-io

saia© quaatitF of o^b* milk wm 1»t43 0*060 kg, fh© tjighe:^

yield of ©liGesf© oMjaiiiSil froa g-'sats* lailk oorr^Q^-omis to

tii© higher total golid-s eontsnt ©f tli® milk o£ goata# '•

Bol5l?3a (fW3) point^^ out that the yield of

Ijar4 &ie&Be varied, "from 3«d .to 14*0 p©r eoat. KlyuehyutB

sir4 Butims (1978) o^taiae^ 939^»9 -kg of pmm'Sd ciieddar ehaoga

from 100 2$0 ^ of a-ill$., ' ' ' '

Bas^ 0ii roiuyi^t soaguXatioa @ii co\m* ami goat@* ^

Slattaai? and Oailsiaim (1930) mm of aplnioa that a lotior

Qhoaa® yield gniy daul4 ^is.oocted troa g©ats«' i.allk bae^auso-

-of :iFH I.qsb ia whey fiind laoFe intensiiif© wliey s;3piirati©iif^

.Sv^emthough tJie potejitlal yieM of Qh®ese fros ,siij;Xk

QlQ^mXy mlsfcQd 'to the a^aoesti'atioji <af cassia mtd faUj

tha ©etuai yiisld dmpepda on t'm ©ffiaisncy with wMsli

Mils CQiaporpjats ar© iao^rporatsd iafe© enff-ci* fttust

yiol4 .of ©iiees© obteiaari froa g©a-33'* ailk» tiae praamt

^.uiyt om'M only tm da# to its tjlghor total solids ooatrnt
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and. I306t0l* iiis©j?p02?ati$a tii0 IMlvMml coaposients luto 1?ii@

curi*-

^*4# g|ae£iie:9i aiialysis ot .©fageae

3#4«1» Moistare content

moisture oontoat of gmwa. Oltseaa irom goats»• and cmm*

mllh wa.B to m .3£.*26 ^ am 33*05 + 1»0t por QQUt ^

rmpmtlvQly* '^he values aftor ripemng 4t 5®G md 10®C2 wora

26»9S 0*32 29?»45 x 0*74 per r^^peotivaiy ia gouta*'

ailfe oheeso an4 Z7*B3 ^ 1.11 atii a8>07 *

raapaetivsly In: laiXk-cheese*

AcooMlisg tr ickles |t (19r3) O-hsad^ otiesaa coataiaa

3D.«00 t0 36.*79 P®r ceat moisture WM.I0 Araepioan Swiss Qlieme^'

ImB 30*05 to 3k*m per caat aoigsturo# mii&Qle (1978, Fa"oi« .

1930) fomid tliat saraplos- of goats'* lailk olmom froia Sardirji€i '•

GOrtt^iisd Z5*7B to 4^i-#25' por coat moisture.^ while WoXfsahOQ£|:

FiaptaSo (1$79) ansi, Woifaehsooa-^pombo aM Furtado (1979)

'rsportisd aoistuj^© Go.steiit of 51 #0 to 53#0 per omt In GteMc.ltou

QhQ©3G«

Tlw soistara cot)iteiit ot Qitosse son altered W

the. tedaaol^icaO. §armmt0r'^^ fmis, ciiease of my moisture

eori^:esit. eoa b© obtaiaecl dQj^eMing on ma fasMu^aoture^'s

rBquiremmt tlie typa. of oheese* la t!>e pr©@-3.!it sta%t ^si:
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the aim was t© prepare a hard vai^lety of oheose, th& moisti-ire-

cont^eat vras Kiept at tii© siiMmua*

.• ••QuJ?i4G|S tfipoaingi a atatlaticaiiy slgalfloaat desreasQ lii

the moisvore oontoat of caoose eould be observod viM,ch can m,

attribatad to tha evaporatioa of aoisture froja cheese.

Van SiylsQ md Price (19^2), Rao aM (1979).* Bilgi (1300},,

jQbEliQs (1931), Suiciuriaraa- (1932) arid several other wtsrlsers

havQ also reaorded a siailar^ tiaAtiag in difi'crexit miri<3ties oi'

3»h*2m. Fat coatanf

, The fat oo,;iteat of goats* alllc ohses© before ripening

after ripeaijig at 5®C aiici 10was 33.33 1.20, 55,00 + 0.53'

aoi 33*33 + 0«33 par qeat reap©ot4VQly| wliile tho qorrespon^li;^.

VGluea for oUeese from. pov;s* mills v;ere 34*33 •<- 0,33»

yjm&j + 0.33 aad 38,0 ^ 0,53 pep cent resjisotivaly,

Tiie fat contGat of goats* milk choes© observed the

preaent sttidy falls wltMn the ran^Q reported, Raffaele

Publ, 15SD)»

Oa aoisture free 'oasis, tiie fat cmteat of grean chsesG
/

from goata' aijd cows* aillc was 49.13 +'0,77 51,29 ^ 0.45

pQv coat respectively, QhmmQ £p&sk goats* julik riposted at

am- 'lO'-C. had a fat Qo.atQut of 47#S2 + 0,93 -and 50.10 + 0,71
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par cont respQCtiifoly on moisture fr©e basis, K?hilQ in ea-zo*

SiiUi ciiGose the GoiTesiaGndiiig ^raluGS were 52.22 ^ 1.14 and

32S7 t 0.48 per cjeiit ras^jeotively.

Statisticaltiia fat coatont in goats' ani oows' milk'

Ghe©se v/as found to differ gigiaifiooatly. Cows' failk chGoge

shov;ed a Mglier fat Idval than goar&s* milk ciieesQ, in both

graea aM ripeaed saciplQ0*

Ripanecl che^ase satle fpara the aiXk of both the spocies

was found to coatain a aignificaatly higher fat contant than^

la green ch^ess. $hla my bs due to the loss of moiatare diir^ir-G

the ripQaifis 'isrocess#

5*4*3» ..jf

5»4»3 ♦ 1 •

Greea ch-aeso froa goata* siills liad an averase tofeal larocoin

cQatsnt of SS,35 + ^•<3^ is/hil© oiieese ripened at 5®3

and lO^O had 33*30 ;> 0«62 and 33»06 ^ 1.14 par ceat protoin

reapecti^qlyi- .

The total protein content of green cliaeso, choose ripoaisd

at 5«C agd 10®C from ooisrs» silk ijas 26.53 ^ 1.91# 30.53 * 1.1f

apd 51 *75 X 1 #00 iw OQiit rsspeotivoly,

On aoisturs free- basia» tSie total protsin contoat of goat?©'

and cows' ©Ilk chsesc In. tliQ unripaaed state and riponed^ at 5'̂ 'C



•smd IQ^C was 41 + 0*59 and .19#63 i;. 2»2i, 45^59 -+ 0.»69

(aad' 42 j; 1*03 ai^ 4S».83 ^ 1*13 &M 44*12 0*31 par cenfe •

3?€?ap©e1;i'^ely»

Statistieal aHaX;/iii.9 sMaw®^ tliat the gnats'' millg QhmBQ

sig^nifleaitfeiy tils!i?5i? total protein mntQnt^ m^tlz

oh&mB* TMb coTrmpmi^B to the higljer protein eoatoat in

-th© ailte of @e>ats in tli<& prasost atuif.

f&e to-Sal -proteia oontemt oi risemd was signiflHt'

cantly Mgher thais tHat In gr^m ahessQ# fijis may ba attriMtad

to th© loss of nol^atui*© due?' to emporafeioa dmtm fjlpaaii^

process..

5».4»3*2* goluMe^groteia

1?h© g^omt of 3©|.4lble proteim pp@s©nt Xrj the ciieeaO' aadS-

£rm goatB*- ciilk ripeaif^ ai-^ ,aft^ ripsiiiag at 3®C

10-'"^C was S«22 ^ 0#25# S*96 aasl 8.«13 ^ 0*74 per cent respscstMol^'

e^aivaXs5:rE6 to 11»35,| 17.#9^ ftaci £4#77 per Gent Qt -IjIiq total

ai^rogaa respeotivaly*

She#© values are ©iailar to tlioe© r&portQd by H^Melo .

(,197s, Pul5lf 193Q) t. ia terras of soluble nitrogtn e3£pr£?s3e«l a|'

pgr cmt ©f total bat ^@ "lov/er thaH'^.tose rapcsrt.oi

hy W0l£mimm and Fiartaao (1979) ia'CMbiQljou ©aeeae.
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Tha soluble prsteln oontmit of eows* sjilk ohs-^ae bsfor© •

ripa-r^a^ aa<3 after at and 10"C was 3,97 + 0.2^,.

7.6# 0*25 10»93 ^ 0*66 par osnt raapeotivQly ©quivaloa^

to 14.93» 25.15 aad 34.39 par cent of the total aitrogea

respootively* These iraluos are olose to those observed by

Thaiiur ^ (1975) iA uiisalted Clieddar ci^eea©. Park ^ ali,:

(1975) repoirted the water solubl© nitFogaa to "qq 39*0 par ccmt

of tiiQ total, nitrogen in Cheddar eiio©se rJLjjenad at 10 •

for 12 %'ei3its*

Soluble protein GOiitoiit of goaljs' miik chease aftar

rip^nin^ was found to be significantly lower than tiiat of cgwls*

milli chease while in green choes.e the coateiat of soIliIjIq protioia

did mt differ siisnifloantly.

Jaillthani. and De (197Q) vrem tlie vk&r t;iat goat ailit

caseiii diyrljig digestion forias a less tou^i aad more friablo

eo.asaluza than doos coM'-ailis'oasaiu^ 3© that protsolytic eiii-.yitiya

Ijenotrate and hrmli it da/n raore rapidCly. But,, tlis '

of tlw prGseat study ahm that tUe oiiariges takii^ place duris^;

rlpeni-og of clisi30@' are not aiaiilas*' to thQ' digostiv© Qhangec ^

casein obsorxj-ed lay these workers.

S^liQ ^reseat study also iadioatea that the ter£rp#paturo

of rlpanics tes a sigr^ifioaiit Qffact on tae f ca'matiou of boMWIq
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aitrogan Xxi cheGSG, A iilgher level of solublo^aiurogaa was. '

Obsar-ved ia aiiQase cm^ed at IQ^Q rather than at 5^G«

Aocordiiig to IJittslor (1965), aew^ral authors have repaiiiori

that the rate, iiaturG and oscteat of protain decsoaiposltiQa

darijag chaosQ., ripaning Is related to and influenced by the aataro

and concQQtxatioii- of proteolytic mierobial Gtisyraos, incre.ajscd

iBoistiire coateat, prosence of lactio asid, teapsratora

othar faotorsi, sac'a as ofxtdatioa-redactioa potential ancl

salts, that qffoot ©nssyao activity, therefore,, the dlttoroma

la thQ. aoXalJlo proteia coiit.eat of goats* QlM cows*

cliGeso, observed in the -preaeat study^ qaii b© attri^utad to tiio; •

Goabined offsst of thoaa Sa&tovB#.

5»4»4.

Xha salt Garsteat of goats* ai'^d oowa* ailit ouoesa prior t©'

Pipoixinfj a^i after rip-aiilas at 5®C and 10wuq 1*23 ^ 0.005,

1..52 Q..03 Olid 1.3S + 0.006 per c^nt atid 1,25 ± 0.2,5,
)

1,49 ^ 0.02 soldi 1.41 ^ 0.04 par <30ut rsapeotively.

Raffaele (1973,. Publ. 19S0») a I'̂ aAS© of 3.61 to

6»S9 pgs» cant salt %n goats* -milk -cheese In Sardinia, wiJllo

WolfscliDon .aM Fiaftado (1979) reported the salt CQntoat ia

Shaibishou type cheese to be 1»4 to 2.2 per ceat.
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Statistical analysis- £^ow©d that ripaaed ohaasa had

Qlg&ltLQmtXy highQv salt -eoataat as aoajparesl to gr@ea ohcaso#

Tiais ir:^2;»aa3© oaa ba to tise dooraasQ in tb(3 jaoiattiro

conteat of the rlpeiic-il oIwqqq,

Slight 4iffQrs3naG3 .noticed %n the QOlt coatoat of

GhQB&o l30t4vasn rG-pXiGat©» may &q <Sue' to the variations in

moiatyr© Goritenfe, som marmtaQtmis^ aspsots, dry soltiiig o%q,,

Fc^ (1974) observed WM0 variatlorm in th& salt coatent v/iuiia

the vat as v(2ll as v/ithia the tolock*

5»4*5. Ste^-aa volatile free fatty agida (SYFFA)

Graoa ohaasa fz-om goatg* milk was found to coataln an

average s?F?A of 1,50 * 0*32 p mol/g fat ahile in those

rlpmiQd at 5^0 and 10^C^ iSi^Q va?.u©sWQr@ 4*13 ^ Q»ll3 and

9*35 + 0*97 ^ mol/g fat i'©spGctively*

In Q^m ofeo»3* silk eiieasa, ths 3VTFA ©grifeant "Dofcsje

ripeniiigt. after at 5^C amid 10'='C wag 1,73 ^ 0.12»

3.33 ^ 0,19 aoi 7-77 Q»3Sp m&l/s fat rasisaotlvaly*

The aimlysia of variaacQ sli,c5v/ed that tiie differejioa oii

sVifFA GQiateae l3Qt'<a?ean goats' £ujd oov/ij* railk choeso t/as not

Haicariishi ot ad. (1962) reportsd frea fatty acids coiitsiit
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ras^iiig from 85*5 to. 156-3 lag/lOO g aheeaa in domastic Mmp

Gtouda Giigddar Ghees©#

fh& SfBFA Gontent^ reports^ by .Miat £t (1973) in omf

aM buffalo Mils ohe^daff oiieea© ware 0*35 0»2S ^ mol/g f
resiJeotively*

TiiQ rosfilts of the present stMy sliow values much higaoe--

than thowQ reported by Bhat ^ (1973) aM Sukutaaraa (193S)..

Tiie tQiaperature of ripeaiing was found to havs aignificant:

effect Qu the SVFfA soatQat .of ohees© aade frosa goato* a.sid Got-m"

milk* HiQhQp values mm obsorvod Ln chsesQ ripeaoci at

than tiiat ripened at 5^C# Goaparisofi of critical dU.ffQreixa

sho'^ed that goats*' aixl cows' milk ciBeae did not differ

Gaatly isi th© SVFFA content baforo ripeairjg, but after ripei^iJ^

they differcjcl sisiiifiomitly# v/lth cows* sUlic ehsaae sliowing'

lower valaes# 1^3 jnay be due to higher liydrolytic ohaases

taki^ plGoa in goats* milk cheese. The MgUor rato ©f hydro'^yoia

noted in cIiggsq ripeiisd at lO^C may be da© to higher activitiy

of tiae iipolytic Qmr/m)B presaat in «shoe3e,

5*4 ♦6• ^drogeg^^ioa^emegntratioa^^gH)

2?hG mosa pH of gr^Goa ^eese preparod from goats* milk

fourici to. ha 5^11 > 0,06 while clieese ripeaed at 5°e and 10*^0 I'io

aeaa pii of 5,30 ^ 0.04 and 5.34 + 0.02 respectively.
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lallk-cteea© had an initial aiean pH of 3*23 x ^* '̂7

^ihich lacreased t© %29 ^ 0*03 a«i 5»33 ^0.02 after ripaaiag

at Q.wi 19^C respeetivcsXy*

Tim amljsis of variant'© showed tliat the dit^QremQ lu

tlie pH of grean swd riponed ch&om waa liiglil/ sigaificarit,

Althoagli not sigii3.fiC'ajit» GJi-sese oured at 10had !iiglio3? pI-1

than, those curea at. 5®G,

Brovm and i?riee (1934) reportad that aftor an ii^tial

decrease-^ th® pH of eU^sse irjereasod aufcssequeatly to tlie rarjgsj

of 3*30 to in om year.

aikunjaron (1932) fouM that the pH of Cli^dar .clieoae.

decreased values between 4.»93 arid 3%33 after 90 days of

ripening ajid betweaa 4.95 and 5.40 after 120 days o£ rlpoiUm;^,

The pH of green ciiaase reported vms in the raiige of 4.75 to

5.25*

ThQ fiisSiags of the prQSsnt study are^ therefore in
y

agreefaGFit witii those reported by earlier •>«rar'̂ cers.

la GjasQ of Mam elieose, Bilgi (19B5) reported an meraao- ^

pH of 5M. tor ehSQsa ripanecl for 90 4ays. RaffaQle (1970,

publ. 1930) reported a |>H range of 5.09 to 5.65 for goats* bUM

ohQQse casdo in Sardiriia. Wolfsoh^on aril FiKisadlo (1979) famid

that the pH of ChaMchou cI^eosQ imreased from 5,20 to 6.82,
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during (i 30>^a3r psrio4>. A sliallar findlijg i^bb retm^ted by ••

Wolfschoon-Pombo arid Fqrtado (1979) v/iio fouind ^that the

raa# froflj. 5»20 to 6*80 ia ClmbiGhou ohees© during the first

30 days of ripeniiig,
c

ACQordiisg to Tittsler (1965) tiie gradual incyoaso in pH

di^ljsg ciiOGsa ripeni^s is cauisad by tiie destructioa of tlio

lactic acid, the iorinatioa of aoa'-aoidic decoaipositioii produdta

arsd woakor or loss Mgiily diss^csiatod acids# teluding aootia

and «sarboniG acids and the libaration of alkaline products of

protein deco!3|}©3itioii,

5»3* Golifora count

The (werage coliform load of graen ohooso from goats*

aiiic vm.B found to be 335,67 + 9S.36 cfu/g# but cheese ripoaad •

at 5®0 ajod 10^C did not shov? aay eolifonii»

In co^fs* milk oheese, the avsi-'age colifora load noted iii

green c^iooae was 210 ^ 113*9 cfu/g cheese ripened at 5°C and

10°G did iiot shov7 any ooli^ora#

Lack ai3d l>aakeld. (1931) reported a total coliform load

of less than 1,0 to 36 3C 10^/g in four to eight v;eeks old oLiteae

saaples*

AcGordiJis "fco Elliot (197S) the coliforia comrc of chsaso ,
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deoreasod with advancGment of tisne,. The fiu^irsgs of the

study also show the same treM#

5,6# Semogy. evaluation of cheeisg

The total score of goats* railk c^easa ripanod at 10'-'G apS.-

5^G was S5#78 ^ 1»39 asid ©5«2'2 ,+ 1.75 reapestlvGly wltiie tao

oorrespoMias values for cows* luilk chsaasj wQi''a 92#22 + 0»7Q od^X

a7#0D 1..67* It gouM l3e ^mn that ohaaa© rii^ened at lO^'C .

soorati Mgbier than those ripeaad at 5^C« The cows* ailk clV3te

acorad Mghor than the goats' laill?: cliaaso* lowsr sqoras'

for Ghaes® pipeneil at lower tQaparature inay be due to the coiapQ-.*

ratlvely la^er rate of ripaning Ghai^ges*

Tm chQQBe allied at 5^0 had a slightly bstter bocly and

tesetura and finish, but th© flavour was •better in ohasse ourda

at 10®C.

In cows*- sjilk ohease the .ripeaiaa; at 10®C was fflore ^esaqiioiai

for all the tiiree charaeters vis# flavour, body an-jii texturo cuxl

finUsh.

Sigaificaat differeaoe oouM b0 otjaarved ba't^oen the total

sGoro of goats* a?jd ee¥s» nii.llc slieesaf the latter soori«g higiGr

at both ths ripaair^ tsmperaturas.

Host of the QheasQ sa«3ple3 cursd at 5^C did mt develop

th© tyi5ioal QhemB £lmmr cjomplatelyt Soats* mills cheese ri|pcino4
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at 10®C had slight raneld chajijiea while la cows* ijiilk oiiaoso

these ciic^iges wsra vory snuch Issa., Lipolytio chs^ges are

essaritial in ckGesOy but tiie f,pyaatioa of certain fatty acidB'

likfi feutyrie^ caproio md capric acids ia Mghor quaatitlGs fian

give rise to a slight rancid flavour*. This can alao ocour due

to thm ensyass present in the rQaiiet/milk or by tli& enz'/ms

protucGd by the aioroorganisas® •

HGat-r.esistant lipases^, origiaatiag, psyolirotrQphG

suGli as psGuclQEioriads preaant ia the rm mili&,, survive xa th& •

choosQ and, if present at iJlgU mmngh levels, oauaa "ranGidity

to develop bydrolyslas tlie sailk fat triglyearides to releogo

f3E*ee fatty aeids (FFA)j ,«uch as butyric, eaproic and oapriG

(Chap^gui and, Sharpai 1^1)«

The siaifi defect jiotle^ ia the body and texture ma.

'orosbly**. 2?his aay tj© due to the hardaesa of the cteeae rasultiag

fros a iov/ aaistore contGut*

RipjifriiKig at 5®^ was fouKfe'l to result ia scaly paraffin ia

amki ssaipl€'s» fiiis could laa duo to ths Mghar shrinfeas® taltir^j

plaqe at that t0^pGi»ature, AcjeoMins to fhe Preveati0J?J of

Food Adulteration Act* 19,54 (1932), hard cheese aliall .eoritaia n^'c

ssore t'aoi^ 43#9 por cexit laoistiir® and not legs than 42.0 par cQat.

milk fat of tlio dry oiattors* la -Slia present study j, goata*
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chgsed® rlpaaad at oQiitained an avaraga of •36,96 + Sl»32 I:
I

omt aadi 47.92 ^ 0^93 ps? cent fat is dry aattep

whil© tlie 'CorroapoMiBg values ^or cijee@@ ripened -at lO'C j
w«re 29*45 0.74 and 30M ^ ?>t71 per ceat* Tiie aoistare '

.- ' ' I

ogataiit qS oawa* silk eh@e$@ ripaasd at 5®G ^d 10®S waa ;

Z7*B3 1*11 ^d '23,07 + Q»97 p&P omt rsspectivoly while
I:

fat in dry m^tt^r of Qheaae cured at these temperatures vm

5E»22 > 1.#14 and 52#S7 ^ 0*43 per cent respectively.! fhus# •;

•oheesQ pesp-m-«d in th.t. |?raaeat ^tudy conforfii to^ tii^ legal

«p0oifie$tioiis of hs^ dijaaaa*



SUMMARY



Aa iwestigatioa v/as carried out to prepare a

fipotis^ variety df ohoes® fpoa goats* milk and to osaa-par©

it with thait produged from cows* airts# Pooled raw milk

ooileeted £vqpa goats of th« All I,rKiia Coordii^ted Reaeardbt

Pro;3eot oa Gosts for Milk, ^lanmathy aM ths cowa of the

University Livestoc.^ Fara>. MaAimjth;y for prspariiig choese frocj.

goats* faille arsd c^s* allk respectively# A total of six

ijatcEies of oli0'3s© were prepared* ;

flaa^ niiiis 'pastourised and iapculated with Str. lactia,

aiid .Str# thermopliilas fpllowod by remetiag, cuttiiisi op^sing-^

ched,dariRgj aalting^ Itiaoping and prossisj^# CheasQ 30

'praparad was curod for 13 i/oeka at 5®C and. 10®G at 35*0 per

cant relative, h^iiaidity*' Saaplea. wero oolleated froa both tlid

grem ajii^ ripened oiieeaes aM analysed for its moisture, fat.*,

total prcf6oi-a» soluible pr-ot©irj, steafa volatile free fatty

aeids CSVFFA), salt aiii^ pH# The ©olifciriii load in the sanplo

was also detaraiaedf The pQssibie irifluQisqe of tsaporaturo,

ri^ar^i^., ^eolQS and ttjoir iiateractio.ns were alsq studied#

The- average composition of the goats* laills used in the

Qt.i«iy vm fat 4o7 > P®^ cent, protein 4»04 ^ 0.05

per CQiit EiEil lactQse « + O.aS par cent i^hile the ©orreg^^Uig

figiirea for c^^s* silk \ifare 4*33 ^ 0*279 3*68 + 0.14 and
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5t>13 t Q«t5 par aent. The averaga yield of geeea Ghame

from 10..0 litraa of goats* silk i-^as 1.-43 * O^QQ lig miereas

frc^a cows* milk It v/as 1.145 ^ 0.06 kg.

The aolstur® coafcent of grsen chGos© ami cheese ripened

.at 5°G mil 10^C from goats* mills v;a3 faimd to b© 32.26 ^ 1*43^

26.96 0.,i32 ianci 29.45 ^ 0#74 per oc-fit respectively while'
I

ia c®/s* ffii-lls chSGso, the GorrespoMxn^ values ware 53.02 v

27.-aj 1.11 arid 23.07 ,+ 0.97 P0r oeat. flie ripened ohsG^o

had a significaatly lower moisture content as compared to thcl

gresn oheas^^,

Goata* silk choes©' •before ripeiilng Had mi averagG of

35.33 ^ 1.20 per Gent fat v^Mle the value in aovfs' siilk cliosac

wm 3^*33 + 0*33 par oeat# ripenigig at 5''C th®' fat

coatent of goats* and oeys* ailk criaeae claanged to 35.0 ^ 0,.5D

arid 37.67 ^ 0*33 per eqiit rGspGGtivoly wMls the correspoiidii^^

values ia cliasso riponsid at 10®G were 35*33 ^ 0.33 aM

33*D 0*33 ©or eant reSiJQCtively. Statistical ai^ysis

sliawed the fat ooateat of goats* milk cheese to bo si^fiooiitij

lower than that of oa-rs* milk oiieaae and tli@ ripeaed oiie.0oe

to havG a oigaifiqantly higher fat co^itQnt as cotapQi'Qd-to th0'

green clioeao,

Th^ total iJrotein coateat of gr©Gn eheose froa goots*



109

ar^ milic v^aa 3St33 * 0.36 and 26*59 ^ 1*91 cant

reapQCtively v/xiile tn "Shsso riponsd. at and lO'̂ C the

i'alu03 w<3rs 33»3Q ^ 0*62t orA 30*3^ ^ 1.«.19 i3©r ©eat

33#06 ^ 1#14. .arid 31.75 X rQapestivQlsr# Stat-

Igtjicai analysis ahowad total protein coatisat of goa^a*

milK clK'ose to toe sigjilfiiiQatly higher tliaa tliat of cows*

mills QkQQBO* £\irtHor|: tii© gvemt cheesa -^^3 foussd to have

•a total protQin ooit&eat aigaifiaanUly lower tlicm that of

ripanad cIigqsq wMgU aay tj© at-tributod to thQ loss of m0i0tiiiirQ --

during the ripening ps^ocess*

The average salt ooiisaat sf goata* milk cheese oafore

ripaoirag: aM after at aiici lO'̂ C waa 1#23 + 0*035^,

1,52 + 0»08 and 1*33 + 0*006 psr oeat resaoctively whil©

thQ c.>rrG3aoiieiiog valusa for cows* oiilk clieose was 1,25 *

1»,49 ^ C>*02 and 1*41 ^ 0.04 per iiipeaed cheese v^as

foyisd to iiAv© aigjjtj^ioasbly Mglsar salt oonteat aa ^oapar^d

to groon, oheasa.

3reaa ciieoaQ frora and cafs* oilk sh®?ed on avorci^jc}

soluble ^2»0t0ia cofttoat of 3*25 ^ 0*25 and 3.97 x ^*25 per

cent j'Qspsctively Willie the valuQQ after ripeixlng at 5^-C aj^

10®C v^er© 3.9S atiti 7*69 ^ 0«25 gar cent aiid 8,19 ± 0*74 aixi •

10*92 ^ 0*6S pQr qent raapGctivQly* The speeiea, totaperaturo-

aftd piperjii'vs were i"ouM to iiavo sigixifioant direct affecsts
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while thQ ripeniiis and tomperaturQ k ripanliig ha^

siGisilficant interaotion affeota @n the soluble protein con-Saat

of Qheose*

Goats* sills chaesa bafore ri-paMa^ was fouad to sontaiii

aa average o£ 1.50 ^ Q»33. ^ mol/g 'fat stoaca volatile fro©

fatty acids (SYF?A) aijjd ,aftar ripajung at 3^*0 and 10'̂ C tii@

va1.t5Qs liicrGaaed to 4»13 ^ Q*23 arid'9,33 * 0^97 p ajol/s fat

'^hllQ thQ ease of cows* aills ca3sao tHe values

r.73 t 3*33 ;t '̂"59 arid 7.77 +0.33 p mol/z fat. The
teaperatui'o of riperiiag and th@ ripaijing prooesa

cant direct' effects on the content of oheese while the .

sisaifioaat'interactloa of^ects were tUat of species k riouijiiiG

and teaperatura k ripaiUr^.

'She iiaaa pH of QtQQn oheese feoa goat^* aad Qo^s* iiillk

was 5.11 0*06 aM 3«S3 + 0.07 respsctiveiy w'hilo after

ripenii>3 at 5®C! arii lO^C the valuta v/srs 5.3^ ^ G.CA aiid

'^•^9 ±, ••03 and 5.34 ^ 0.92 and 5.33 ± OmOZ raspaativaly#

Statiatlaally siijalfioaat differsiiae ma obsGiinped ia the pM

of groqn and ripened, ciaaeas viith tlis former haviLig lov/ar pH

values*. ' •

fha iisan, colifom load ia green chsese from goats* suid

cov/s* laillt v/Qs 336»S7 ^ 86.S6 and 210 + 115.9 cfu/g

respactivt^iy# but no oolifoms oould be detectod ia tho aaapiGs

of ripened eh©es9.
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ABSTRACT

An investigation ;iras undertaken to produce a hard

ripened variety of cheese froin goats' milk and to compare

it with that produced from cows' milk. Pooled samples of

raw milk collected from the goats of the All India Co

ordinated Research Project on Goats for Milk, Mannuthy

and the cows of the University Livestock Farm, Mannuthy

were heat treated (72.6°C/15 seconds) and used to prepare

six batches of cheese^

Samples of cheese collected prior to and after ripening

were subjected to various analyses.

The results of the study irdicated that the yield of

cheese from goats* milk (1.430 kg from 10.0 litres milk) was

higher than that obtained from coiirs' milk (1.145 kg from

10.0 litres milk).

The moisture content of cheese \i/as found to decrease

during ripening. Goats' milk cheese had a lower moisture

content prior to and after ripening at 5®C, but after ripening

at 10°C cows* milk cheese showed a lower value.

The cheese from covirs' milk had a higher level of fat

as compared to that from goats' milk. The fat content of

cheese was found to increase during the ripening process.

The total protein content was higher in goats' milk cheese
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both prior to and after ripening, but the level of soluble

protein was found to be higher in cows' milk cheese^ Ripening

at 10°C produced a higher level of soluble protein as compared

to ripening at 5®C.

Although ripened cheese contained a higher salt content

as compared to green cheese, significant difference could not

be observed in its level bet\feen goats' and cows' milk cheese.

The level of steam volatile free fatty acids (3VB¥A) was

slightly higher in cows' milk cheese prior to ripening, but

after ripening goats' milk cheese shov>red higher values. Ripen

ing at 10®C produced a higher level of SVFFA as compared to

5°C.

The pH of cheese made from goats' milk was slightly

lower than that made from cots' milk, prior to and after Ripen

ings The pH was also found to increase during ripening, the

change being more marked at 10°C«

Goats* ^d ccws' milk cheese ripened at both the temper-

atiores (5®C and 1Q°G) showed no coliforms, but the green cheese

from goats' milk showed a higher coliform load.

The coxtTs' milk cheese was judged better th^ goats' milk

cheese. Although not significant, samples of cheese ripened

at 10®C scored higher than those ripened at 5°C, the difference

being more remarkable in cows milk cheese*

Samples of cheese produced in the present study was found

to conform to the standards prescribed for hard cheese under the

PFA Act (1982).
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