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IH?RODJCTION ............ 

Ch ... • is a concentrated remented dairy pn>duet. The 

qualit7 ot the ch ... • vUl mailily depend upon the et.art.er culture, 

the type ot pree1pitation by rennin action and the t~e or ripemng. 

In fresh cheddar ch•••, about 3. 2• fat or the milk ia nd11ed t.o ~J 

tat aDd about. 2. 3J protcl.n to 2!% and the vater soluble compounds 

leak out vi t.b the vh•1• A• a r•>Jlt lactose, soluble protcln and 

vat.er eolubl.e salt.a are found in ver, lov proportions than in 

0 rigi na.l. milk. 

The tennentation pattern in Cheddar cheese is ini t.tat.:i with 

the 1 aoculated •tart.er bacteria aDd rennin coagulated milk curd. 

The developaezrt. of lactic atd.d from l.actoae by streptococd !.'tart.a 

•rl.1 in tbe crurd during c:beddari.ng. During cheddarlng the curd 

blotke are piled and npiled over a p roloaged period am the 

grad\l&l increase in 'the lae'\ic add product.ion etrip the csldum fn. 

the rel.ativel)' inert diealc:d.um pam-cuein and t ramf'om into 

aono-calcd..um paracutd.n aDd tree para.cu.tn givi ng plutic 

pr•;1u 1rti• to the neul:tl.ng ch..,e. A.t salti ng, t.be peak addit.7 

1• r•ebed and ~·lactic aoid terraeatation is aoetl1 8topp ed. 

'ftle r•ultant curd bu eutficient •ubttrate for •DSJW• action 

leading to pnJper flavour and t.nure dnelopaent during ri.perd.ng 

tor ' "° 12 molltba at 2. 2°c to 15. eOc at a~ J"elaU ve huaidi ty. 
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'.rbe quall t.y ot 1l1lk and eki11 milk, baO'\erial starter inoeulum, 

tbe 'tJP• of remlln, the standardised cibedda1'lag u.. .. iabl.e, mll l:iac, 

•alU»c, aDll preeainc illf'l.uenc• the inltial coagulation, acid 

deYel.opaent and ta'ture of the t"8b eh••• and tbe hardening, 

vuS.ng and th• period, tmperature am blaicli t.7 durl.ng rlpelli.q 

influence the 11ierold.al ud ensJlli,c abang• or th• result.all\ 

Cheddar ab .. • 1\11 eampoaiUon and quall'\7. 

'lb• aUk elo'\ting ena19e, rennet i• almo•' w:d. venally 

mployed tor the produ~on ot different. -.arieti• of cbH8•, 

although p91>•in and a caaaerd.al animal renne't uader the trade 

Daae of 'Metft)clo'' have also been mployed. The animal rennet is 

derived fJQll tile abcmaa\Ml ot 10\lDI suckling cal••, which are 

aaeriliced tor ~. ext.ra~on ot the ....,.._ At'-ipt.s bave alao 

been ll&d• to ti.Id a •ui table eubeti. tute for an:l.Jlal. rennet. ~· 

ot tbe tacRc>n th&'\ ha•• pl'Ollpted iD'f•ti.gatlom on tbia subject 

are tbe non.acceptald.li t.7 ot eh .. • mad• vi th anlaal. rennet. t.o 

t.be vegi!.\arian papal.at.tom in certain oountri• like India aft! 

l•nal, its aoaut• ebonage in traditional. rennet- pn>ducd.na 

col.lD't.ri•, and mnav.Uabllit7 of 11&'•r1al •' coapet.it.i-.e 

. pd.o•. Hence, ~•re i• oond.derabl.e •eop• for the de'9elopaent 

ot a nit.bl.• renn9'\ aubeU.'\I\• of noo-aalmal. origiia (plan\a or 

llionol'pld.-). 'rb• dd.•t plan -'-rials llhich ha•• been 

i••Up\ed fer \bi.a purpoee incU.ud• Pip erip, Carloa p!>!l!, 

!d.tbaala 90!plaM1 p\llpkiD 9'\o. MlCJOOrraa1. ... tbat. ha•• been 
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iDr•t.ip.t.ecl tor ~11 pUJpoae ioclud• i i) Baot.er1a i Bacd.l.l• 

•11Wl!e WI, 1•12, ete., ii) Mold a @!idia n.oaa, £Ddgthia 

a!J!!iUp, t'!eor euaillue Lindt, Hugor pitbtd., J!bisopua oligoeporue, 

ete. .l fw •••rcd.a'l pnparat.iom derived f'raa microblel. aourcee 

are DDv a'Yail.abl• to a lilld.t,ed •tent tor use in tbe prodUe\ion of 

eb ... e. Altbou&b thee• pr411para14.om eannot be claimed to be 

•ati.rel7 aa1d.11faatory, tbq cu, to a considerable «dent. replace 

-· eal.t r..nnet. 

In the inltial •ta«• ot manutacture of all kinds of ebeeeee, 

l&etic acd.d toruUon b.)' •'-l"ter baet.eria 111 •eent.ial. The tJf)e of 

organ:lna ued in t.be •~ner ie detemlned mainl7 by tbe h•t. 

t.reataea\ giTen to tb• curd dur.lng a&Dlfacture. If the cuni is 

b•ted ( eooked) oal.7 upt.o M°c or aligbtl..J higher, • in Cheddar 

ob .. •,!• lff»• or!• t!'90rie ie uaed. The C!Ul'\.ure ~ oomriet 

ot aingle et.ma, wt more on.n it eontaine eneral at.rains of one 

or th• other 8p•cd.•. !be Min twac\ion or a et.art.er iB to pTOduce 

atd.d at. a •t.Md7 rat.e f1')1D tbe 11CBellt it i• added to ob••• ailk, 

•D'1DUOuq tbrougb ~. ea\ire c11 .... uking procema aDd a abort 

Uae &tt.ervard• unti.l tbe aoG\laUlated acD.d, laot.ate ion &Dd eal.t 

prnent f\lr\ber 1rovtb ot starter organl.8118. 

The auaber am ~- ot llioJOOrgard..au ••1'1 to •om• ext.ea\ 

at. ditf erell'\ •tac• ot ab ... • ll&DUfaot.ure. The lactic acid bacteria 

lnMr veil ~~ the becilllllng of rip•Dit>C and are obeened in bllliom/1 
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.... in • l \i. • • 

11 · 'ipU .. '4.on aeoura in the 

i• • •"Ill lni t.tal ., Tl 

r•• , \be M 

2 '° & 4•1• ,,, r1. 

eh••• Ul• p redOtllinaa\ flora i• ,OSrrtpSeM•M 1a"tia ~,, DC • ~ 

• .,. or tb• toiial. 't i• d•or ... ee .. n..r a d.&7•. Th• rcwth ot 

laotobacd.lll iD Cheddar eb .. • 110•tJ.1 ooeur atter l \e 

u14liaat4on ot l.aoto•.. Hovner, both •trtpt.oeocsd &Del l.acrt.obe.eilll 

ba'te .S.calt1oaat. role to plq duri.ac rlp•nlac. Tb• dee1"eu • in 

pt!pul•t.ion ot llioroor1ard._. durl.ac rip•Al. i• due \o autol 791J 

ot oell a. '?bi• auto1111u belp• in tbe nl.eu of int.ra..Uul.ar 

ens19• .. •ocd.ated vi\b prot.eolytio, lipol,Ue aJld bod7 t.atunl 

cb•nc• in ...... 

Pn>'Ml.181• in ab••• i• eat.&l.79ed b7 prot.eol7Uo em,a• 

pr.en\ in •••• and neult.• in br.kdova of eueln into eaal.ler 

pept.id•, Mino ac4d8 abi amoala. Prot.eolyt.4.c e•Jll• include 

at.racellular aid int.rae.U.Jl.ar or ••b1"&ne bound prot.-• tram \be 

•tart.er bacteria, and other b-.c\eri.al e.DSJll•J wd.lk, C08fU].atinc 

acen\, 1 ... \ and llGlde. Pt0teol.7811 in cb ... • influenc• f'l.&YOUJ' 

ainoe frM aiao acd.d• ba~• t.JPioal. flavour charac\eri•ti• and 

eont.ri.but.• pn'ba~ to the C!b .. e navour. Proteoi,.i" can &180 

•••• certain defees'h .-peclal.11 'bltteme9•• 

!QdJ"Ol.181• ot tat oooun due to tbe aaUon of lipaa• 

tr. lao\ie aa:lcl lla~eri.a and lllaroorraal .... pnaent in di .... 
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Dll• to 1 "8 aeUon mmiderabl.e amount of free fat.ty acid• 

aecuaul.at.ee 1 D ob ... • wbi c:b imp a rte a cbancterl.11ti e tl.avour. 

bee9s1Ye hld:rol,.-ie of tat J'911Nlte in the dnelopment or nnd.d 

noour ill tbe ..... 

Lacrt.ic acd..d bact.eria pl'Oduc• coneiderable amowrt.a of 

"' flavour compoDeat.s 1tuah u carbonyl oa111p0llnde, •ul.P~r compounds, 

rd. t.roceDOU ~ow:ads, et.o. 1 \d:d.ets inparte a good fl.avour and 

aiau to 111• ..... 'lbe eb!.•f n.nour eanpoundl!I in the cb.-e 

include aoetoin_ diae9\1l, acet.aldebJd•, ••thyL-ethyl k~ne, 

h7dJ01•D •'Ul.pbid•, amGld.a and free amino acd.de. l'or proper fl.oour 

aDd aro .. ebM8e et.art.er 11tbould coatain tlaTour producing baeteria 

nab 88 S'\nptogo1cu diac.t:ylagtia, Leugonoa\oe etc. 

Sinee it. bu been reported that. mUk - olot.ticg ens,ae 

fro• Mu!p1' p!!U+ua Lindt. i• TeJ'Y audl cloee \o that. of traditional 

..it rennet., an at.t-.:>t bu been ud• to pnpare eheddar di••• 
in 110 lit.NB aperl.aental. cb ... • Tat vi~ Kuer nnn.t a.ad L1' 

11) Milk-olot.\iag and pn»'\eol7'io aatid\t.• of .al.d nnn.t. 

(Muoor patll\lf Lindt.) J 
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ill) r.ba111• in uldi '\71 pH 8nd lae1d. c &e4d -.Cl\.rt-&1 etJt11I\ 

•urlas ab.Sdariot. 

iY) Mlorold.ololi-1 eb&111• d11rl.rw •--• ~dllnc s 

Jto~laeUo, laeUe aelel llae\eTia, 7..n, and .,,14, 

pn»1.eo17Ue and lipolJ'4,o ba41\4rt&l. .,..-. 

Y) 

pB, U 1.ratald.e acldi t7, llOidure, td, p nJ\44 n, 

llO&-p nJ\e1 D al t.YOCeD1 ~ala alt. 1"oCeG1 Tol..&WA td'\7 

ad.d•, diao~7l, pnJ\eol,tie and 11 ol,U.e ac\id"-• 

.............. ........... ...... 
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RBVI EW 01 Lll .eFA'.ItmB ...... .. ......... . 

lilSTOfUCAJ,, I 

The milk of' domeetic mamnala hu fonned an i~ort.&nt. part. 

ot tbe food or bumldl 'b«d.np since prebietorl.c times. ~ince the 

milk voW.d eo\lr rapidly in vam climat•, cNde butter am cheee• 

would bav• been t.be •rli•t dai !')' products. It vas early 

reeogal•-1 that eb••• making ie a conveaient method of comerting 

ailk ooneti\uent.s into a product t.bat keeps vell, is lee" balky, 

ot higber mtri ti -.o value and both palatable and nadily digef'ti ble. 

Cb .. ae vas included in the 01'ferl.ngt11 of the ancient Gr.eke 

and eh••• making vu a well •tablil'lbed craf't. The •rlieet ef'rorts 

at ab••• making vu pT'Oba~ mad• b7 the .A.ryaM in CentTal. A•ia. 

Luri11g the h9ight of' the Y\oman &llpir., daieyiDJS and chfffle making 

becaae inportan\ industriea. 1'rom the time or the P.om itn ~ire until 

atiout 1600, little ad•ance V&t' made in cheese making ..,_ an indUAt1"7• 

Until about 1850, practieally all eh••• maki~ app•n to have 

been mad• onl.1 bJ individul.e and the ClOUper&tive ch••• uking 

becmae bued on tbe Cheddar aetbod due to it.Ir eaa1 mald.ng, 

tra119port.al411 t.1 and ke.pimg quali t.7 (Davi•, 196! ). 

The perl.od of 1860 - 1880 eav the introduction of' the f'acto!"J 

•yet• for obe•e making. Impi \e or advances in ch•• e INlki• tram 

1400 onward• there 11pp•r \o bave been no significant advance in ch••• 
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t.eebDOlog urrt.11 18'10 vbeo a aomerai.al rennet. vu prepared b7 

liam•n in h111&1k. 

About 1900, five o\ltatancH.ng dnelopa~ in ebHB• technology 

took place in Br.l.1.ain, u.s.A. and .Denaaik. Th- ven a i) The uee 

ot U '\ratable aol.di t;y aeuur.eats to control ad.di t.i• in eh••• 
sakiag ii} Int.10duct.io n of pure et.art.er eult.une of lactic 

etreptoeocel. iii) 'lhe paat...uisation of ebMSe milk '\o d•tn>;y 

bamhJ.. Jllcroorgan:l.8118 iT) J!ef'r.i.gerated tiperd.qJ Of' cbHE'e am 

T) Dnelopaeu\ of proc ... .s di .... 

Little advance ._. made from 15100 to 19'5 vi t.h tbe exception 

ot the di•oov•17 ot bacteriophage in Nev Zealand in 1930' s &8 the cause 

ot start.er f'ail.u•. Dud.Di tale paat t.hree decades great advances 

baYe been llad• aad are btli»g aade in aecbaal.aati.oD of ebHB• making 

pioc•aea and MV 11etbod• ot padcacing in diff'ennt oountr.J.• 

(Dari•' 1976). 

The iner.ue in milk production avail.aQle tor cbeene 

aakimg aid \he eonoolli'\aat. deo,_.• in \be availabUit.7 or oalf' 

rennet bu l"ftl•ed iatenet in o\l!ler milk coagula'ting eu111• (G!'Mn, 

197?). the •\II. tablli t7 of rennet. auba\1 tut.• of veg.t.able and 

111.erold.al od.gin tor .... aaaataotun bu been tri.ed (J>wane, 1960 J 

Yenaca, lff1 ; Babbar .,e !!•, 1915 ; Sardi nu, 1919 ; Scott, 1973 ; 

llJU J.97' J Man .. anll ll&lldta, 11'11 J Srialvuan, 19'18 and Cbrl•t..-en, 
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19'19). The •• ot a\d.tabl.e laetic at.&J'\er CQJ.turee is eseential f'or 

the cleT-1.Gpaeat of bod:~, tex'\ure and tl.avour cbaTacrt.erist.ic:e of 

Cheddar ..... 'lb• atar\er c\ll.ture cbaracteriAtice aDd aetion in 

C!b••• aanutacture have been •tudi.S (Marth, 196!; ~hatp•, 1979; 

C)Uipll&D aDd Shaipe, 1981). Micro'bl.ologioal and c:tl-1.cal d>a~• 

broupt abo\1'\ cl\lrl.ag ripening ot dleddar eh .. • are of gr•t. 

ai1lll.fteanoe tor the OJ'lanol.1ptic acc1ptanoe by the eomuaen (Marth, 

19A J llC.ter alll Shupe, 1911, Sb&Jpe, 19'12; Wolllt 1978 J Chapman aDd 

Sbaip•, l981). the •)'Dt.b-1• ot flavour eampoundll in eeddar cheee• 

bu also lleen nponed (Hill•T and Jago, 19'79 J Lav, 1981). 

ihe dig•t4 •• ..,._., relll.n, d•ri vc from the e\oa&eb ot 

eueklimc oalv•, lmt. and pat. baa bee• ueed tor -~ eeat.url.• 

t.o eoagul&t.e Id.lit for cb••• mald.nc. Beaidee, a1.t91Pt.a are being 

Md• 1io p npare eeveral. silk clot.U.ag •DQll• ( renn.t.) ot v9geta'bl.• 

aDd lllaroblal oJ'igin tor the pJOduation ot •a\ief'ac'\GJ'7 cb .... 

Bennet ia aver, povertul milk coagulant and it. effect. 

in cb••• II.Aid.• '-k• place in three pba8• ft.a., i} an ensJld,c, 

d•t.&ld.li•inc p)aue, vhere tbe p roteo~ •• eolloidal. nature of 

'""'_.ein i• d•1'"N1ed and par.-1-oucl.n ia toNed vi W.n th• cuein 

ldoella J the eb•nc• oan prooeed at lov '\elpen1u,._ am i• t.be bui• 

of ••t.ialOua a.--u ot ould •elr'• (Barrlqe, 1971) J ii) a no~eftlQld.c 

eeapla\t.aa pbue, vb1• - prooeed oDl.7 at bigh t.111peratun J and 
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iii) a mainl)' proteolytic pbaee wbic:b t.ak• place around pH 5.2 -

5.8 ; and incl\ld• the breakdOVD of the aUk proteirm to pept.idee. 

thi• lut pbue ie -•atial for cbeeee ripeai.ng, and the peptid• 

tomed are u11i.l.ised and turtber degraded by t.be 81.art.er eult.uree 

(Lav and Sh&Jpe, 1978). 

C1gt!4m em pmtmlrt.1..q ac;\id\i• s Tbe important factor 

detel'llialDC tbe 1nd.'\ab1.lit.7 of a coagul.an\ is the ratio of clot.ting 

aid pro'\eol.7tic activit.i • Most B\lbetitut• are more prot.olyUc 

tb&D reDDet nl.ati•• to t.beir clott.iqr act.ivi:ty (Mart.em alU Naudt.e, 

19'13). It the pro'\eol)'t.ic activity ie acessi••, the yield of ebeeee 

and J'e't;ention of' fat by \be curd u.y be dimin1ebed (Ve!i~a, 1961; 

Ri'\'\er, 19'10). Pig p-.:>llin ie ae91>tional in bG.ng l•,. proteolytic 

~an rennet duri.sw ripeai.ng (Onen ~ Foner, 1914) bu'\ tb.111 also 

neul.t• in '\aturel def'ec'\• and slow tla"YOur d•Tel.apaent (Haragoudakie 

,!! _ti., 1911 Mel.acbouru &Dd Tuckey, 1~ ). Hovner, iwnbalance 

ot clotting and proteol.,-t.ic aet.id tiu oan some Ula• be eonected 

117 el.ight, al.ten.Uon of th• malllfac'turisw oonditiom. Clotting 

111&1 be aided b,J the addit.ion of CIC12 or th• uee of' milk st a lover 

pH Yalue, &Dd i'\ ~ be poa•ible to aaalpulate f'aoton affecting 

ripdiq '17 -wropriat• IDOditloatio• in '\~erature am other 

t.eehnal.Ggloal tuton dul'iar .... aaldqr or ripent.nc. 

CQD"1Mt.i• !pmM I C ert.aia coagul.~ oontai n CSJa• 
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ot ac'1nt1, nbe'\rate mpec:it.lol't7 aDd mod• ot act.ion. Al1ibough 

aevenJ. 11icrobl.al milk olo'\ting prtparatiom baTe been tried a11 

rennet .ub9t4t11t•, cu0.1 fev of th• are produced ccmraercd.ally. 

Tbe erude preparatiGm abibl.Ung 1l1lk cl.ot.ting aet.idti• are 

inariabl.7 &0C1011Panl.-.i b.1 pro'\e>l,Uc ••Jm•· 

Al.mo•'\ all OOB1•rcd.al rennet. P"P•ration baTe been claimed 

t.o gi•• eb••• of eoaparable quail ~1• Rovner, 1.be yield or cheeee 

baa been rtport.ed '\o be sligb'tl.J lover than the conventional c:beese 

JD&cie uiqr anlul rennet.. Prottr1n loe • in vhe7 and incr-..se in 

•olubl.e nltrogerJ ooneat. during 11amtacture and rlpealng ha•• been 

~or\ecl vitb m&Jl1 di••• pnparaUone. (Kikuchi ~ .,!!. 1 1968 .!t ~i 

Bdel.to .,U .!!•, 19'1 i Huig, 1969 Kikuchi and Toyoda, 1969; Mauboie a "'J. 

Mocquot, 1941, Mlakel•an ~ 11•h, 1970; Sannatila.dti ~ 4'!·, 19'70; 

Tb011aon _n Ale , 19'10 J Apola .fl .!!• 1 19'13; r1 dtmaD and Dbi Yen, 19'1' J 

Carbone and a.al.on, 19''J Monai - aoa, 197•; !'itp11 •t al., 197'.!t ~; 

S't&Tl\IDCI &Dd lielHler, 197' i 'fttpa .!l !!• 1 19?5 )e 

likuabi and To1Dcla ( 19'10) pnpartd Cheddar, Sdam and Gouda 

ob ... • wd.111 lli0t0l:llal rennet.a fio11 Bad.llua pol:ngxa (BP.) am 

Mu19r pm11m Lindt (KR) and tound tbat the aunl coagulant bJ 

MB aDd DR vae a .. tter am more bd.ttl.e at csutUng tha.n that or 

alt renod (CR). Rovner, after eooki ao aiglll.lloant dif'fereneea 

ven oMened bet.veea tJle eurd•. The, further found that. ~.,in 
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Ml aDll BR .at. vu .UgbU7 turllld 1D •eh t.rial and ch .. • 

Jleld• ver• lever tba.a taa'\ tJ'Cll .it renne'\. 

A bl'\t.er \Aste ,.. trequeJrt.l.1 found in eb .. • 11ad• 

vi Ul •J'18w Ji ne •UJll•• There ,.. no diftennce i.D ma'turi t.1 

1Dd• between MB aDd c~ •--• of th• Cb.War tJP.. It vu 

foud t.ba'\ t.be ld.t'\er \u'\e in .... Md• vit.b mierobial renneta 

' vu ...,, due '4t a~on or eoat..nnan\ p'IO'teu•, but ,... an 

idaena\ abanAti•d.•tic ot t.be•• ••111•• 

.... vi tb ..U nwt.. (17la - Siurola and ADU.la, 19'70; C ar~n• ~ J!l.. , 

ut•1 -,., m• ws.1197. 197'• 1avano and Uba, 19'1s J Pi•n, 19'1a). 

Jepa _e .,!\., (19?1) omen.S t.bat. llllk cl.ot.tiqr •SJll• 
(Proaue, Reaatlaee aDd Mal'Jll•) h'm~ md.eb!l bad •H dtllsnble 

llilk-al.o'\U.• prap•r\i• tibaD t.be pnparaU.o• ~ Mumr pmdllwa 

'~ 
aDll l!do\hia P!!!!i'1-. I\ _. also tewld~ .... pnpand \d.t.b 

M!er ll!b& WJll• bad a -.anlil.e good quall\7 vi.th t.ba't of 

.... vi.th -1.t nllM\ ("1cl97, 197' J Carilli, U'M J Bilkltjaer and 

, ...... lt78J •• ..!! .!1:•1 1'78). lri.•blla9wmq ~ ~ •• (1916) 

ollllen.. licb'\17 bi.per ta\ l•• in ,..,. in t.be eb••• Md• vi\b 

--- nli ...... ...,.. uaa' ot '4th oalt reuet. lo\b \JP• of 

•--• dwelap .. lllLU flanu ... arma ill 30 41818 ~~ -*• 
dltfe1Wa1• i• '-'1 anll "-'an. be dll Matblar ( 19'9) npor\ed tba\ 



the m.n clotting ens,.e prepaiation tn>m Bacd.ll• subtilia K-:l& 

•D M ua.S tor '\be marmtacture ot Cbeddar eb .. e. 

Cgagul.a!eim •ppw• hpp pleA 1 Soae ot the plant. studi.S 

tor coagulating .. .,._ include Fip gl.oaarata, !· Nl.igioaa and 

l• p.Jip (l.risbDa1111rih7 and Subrama117an, 19'8, 1949; \dd.t.aker, 

1909 J Z\lkeran _n .A\•i 1911, l9eljlri.11bD&BW117 ~ ~., 1961), 

WS.tbealt oegul.am (Jtota.:~alla and lbubebaadaal., 1940; Na.rain and 

Sillfl'.b1 1.MIJ Dutur ~ .!!•• 19'8)1 Cad.p R!p'l& (Dutur, 19'9), 

P•ain (Wiadl•ad and loeikowek7, 1948), c znara cardunculua (Vitdra 

aJld Barboaa, 1910) e.Dd pllllpldn ( P.ebeeca aDd IAlbovlta, 1963). 

ilthougb Do deta:llc 1n1'onaauon i• a•ailable in resp ect of tbe 

qu.Ut7 or eh-• prepared wr1Jtg tb•• ens,a•, .... the eh••• 
aad• -i>Pe&r to d••el.ap bl\'ter '\&ate in ••r.Jinc clegr.., bltiem.a 

decreuimg la I - a montba (lri•bDMvaaJ ~ ,!!. , 1961). Vielra 

and Ba""8a (1970) reported \bat. tbe eDQme enraat fJ'OID tbe f'lovere 

•' Ca2'l•n (Czaara eMu.U•) 1• •aUstactoey for o.tt. bodied 

eb .. • lilt• Serra aid ~quetort., although '41.b the lat.t.er it. caua• 

••• loa in JS,.U. 

SlAJ!!p CUletV!I 

l.aot.i.e acld llaot.el'ia are ued u et&r\ent in cib .. e 

aalllfaoture tor iai \i.~ teraen\iqr lact.oee t.o aai.nJ.1 laetie acid. 

!be lacr\io •t.anen uaed in .... MkilW aorul.17 include 

•' ... '°°"ed.' lw__.toea ud laotobacdll:t. -1.ec\• et.raiaa 
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et th•• 1enera are u•ed u mmbln.S CN1.tu1'• or u riacl• 11t1.nin 

CNltur. or u lllx't.ur• or •irwl• •'t.Td.n cul~n• (Holaptel and 

I rl el, 19'1 J Leg, 1911 J Pnl dt7an .,U .!l• , 197& 6 Ii nn and 

Cb•.lln, 1971 J t...te .f!. M•, WFS J M09t.•rt and Hum&llll, 1976 J 

Onan, tm J BuUuaa ~ ~·, 19'78 J Dol•sltk and Meb't.eroYa, 19'78; 

1.iaeov\in, 1971 J Pe,t.e on, 1978 J mlaipe, 1979 ). '!be \1f>• ot 

•'-n•n ued i• nepomibl• tor th• quail t.7 or cb-• obtained 

(BlJok and Dom1rwka St.nat.t-ovna, 19'10J . ~alcn _e .!!•, 197'-; 

Dll&117ana _e .!1:•, 1978 J • \ef'ten .I! .!J:., L9'78). Tb• importance 

ot •t&r\er eultuntt and the acdd drtel.op«I by th• on the eharaeten 

like tuture ( BeloffO'Y .!l ..!:!- , 1976 Uld Hoglund £. !:!· , 1976) and 

n_a'YOUJ' (Lovlie .e .!"!• 1 19'73 i BelO"fl'O'Y ~ .!l:• 1 1976) hoe been 

«demi Yel.J et.\ldlme 

The pft>duct.ion or laetie ae!ld "7 et.aner aot.i d t7 impart.a a 

tnab aold tlowr to curd ..... , -i•ta in 1.be toTa&tion of' 

nanet ooacul• l\1 ••inc •hri.*ae• or tm ourd and male'\ure 

apulBion alld pzom'\99 c:ban.et.ed.•t.io t.ature oraat.ion durl.ag ch .. • 

llA1dnc. The lov pH or tnell .... aunl {l.O - 5.2} belpe to 

•uppnu ~. 1rovt.b ot patbo1ealo ud epollac• baderia., a.ad t.bull 

p .... en• Ule pNduet.. Laatie aClld bacteria also pJQduce t.ra.-

ef tl&You alld um& aampouada and ~•r pn»t.eol.J'\ic and to a 

l•••r .nen, lipoi,t.ie aatldt.7 aid• tibe aat.un\i.on o ch .... 
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In addition growth or lactic acd.d ba.t.eri.a prodUCel'I th• lov 

ozidat.ioa-radueUoa poten\ial (lb), n.e•••r'1 for the pl'Oduction 

ot reduced s :."1 tur OOlllpOUDda, •llcb u ••"tbantbiol, vbi eh may 

contd. bu'\e \o '\be aroma of ebeddar ob••• (Manning .fl .!!• , 1976) 

In abeddar .... ukinc \be moat. rapid iDcr..9• in number 

ot •~rl•r bae\eda occun duri as culd 1Uld.1t1. 'lb• nerage ~ 

ot .§. ermori• ( Jkj .DO 9'l4') ill 15 Chedda r cn .. e mad• oTer a 12 

•Dt.b period roae f"na 2 X 107 cfw'al in milk 20 minut.• an.er 

iaocW.at:loa t.o ' x 10
8 du/g in t.be cunl at ux4•'8 •ealed 

(8°c) 2 bra lat.er, and to 1.' x tr/ eru/1 in ~. curd at. 

•1peraUon tl'Oll '897 1 hr. 20 min later (Chapman &Dd ~Da1J>•, 1981). 

Ali« 'ft9l.9m"" v mrt•r •e•ri.• a 

Addi '1 i• o•• ot ~• •aJor taeton ia eb .. e aald.nc, 

-~ in tJae aetaal. clot\irw of milk and in U.e aelloving of tbe 

euN. The a'9ner orgald.- eon\ime to l!\W aQI produce add 

•W ~. laeto.1 oa11pl-'el7 ie uatd ~· It. i• apparent., therefore, 

t.laa' U.1 final aalcli~ naebed in •• oh••• is det.erw:lned by t.be 

dOWlt. et •ucar left ia the _.rd during mk1111 and t.h:J.e 111 in turn 

ftlll].a'\ed b7 the maleture a1tn'-'e 

IJOva allrl Pd.01 (19K) 01-en• an inor-• i n tbe pH ot 

ell.War .... d.penect fer aboa\ :N -~ (5.0I - S.18). DDl~ (19'1) 
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at.at.ed that. a ebaac• in ad.di 1.7 at. rmnal or ~97 P JOdUC9 • 

cletlal\e dlaqre in the quali'\7 of t.lla aat.ure eb .. e. B&n>n (1947) 

et.ated t.hat t.be acidit.7 at. milling t.ia• alao affected the p!'OJ)•rt.iee 

ot Mture ...... PiJabl.•" ( l9ta) vu ot the apinl.on that. Tar,ing 

\be peliod ~nm rmoYal or lih97 t.o t.be mil.11~ or curd f'roa 1 br -

! hr bad li\'Ue infiuence on \he t'inal gnde eaoree or cheese. 

Fr.b CNrd vi.th exeeeaiT• mois1.ure ld.ll eo~n ~ J11Udl 

la~•• and v1ll moet. likely become •ou_r. Fnene vil.l be \he 

ease vi t.b t.oo dJ'1 •rel (c •Ul.ak _!!: .!b• • 1969). When acid dnel.opment 

_. rap14, '\be r.o•al ot cala.iwa trom t.be eunt wu sutfi el ent to 

etted\ tJae pa,G...:L prap•rtd.• and pbeapbon>ua l•• _. •uttielent 

~ attee\ the butter1 ag eapac:l t.7 ot ..... 

!lie ad.di~ in 'Wh.,. bu 'been 11llowr:i to inenue u a reeult. 

ot dir:r.ioD f1911 the 4Nrd or laatter iom spee1f'ically the phosphate 

and c4'\ra'8 (Lewi•, 197•). Tbe aold dnelopment during di .. • 

aamatac1.ure bu Men lllMhdl t.o mat.ml tM illitial llOiat.ure collt.en\8 

ot ..... the ad.di ~1 ba8 alao been nport.ed to ef'f'ect. 'both ~. 

banlDeP et •• aurd and 1he 'boct7 ot .... in ihe ooune ot 

?ipealaa. The hi.Per tile acldit1, the greater~ be ~. 

bann•• or i• otller vorcle, 'the lov r th• moi•t.un cont.en 

( tetaa.de, llT•). 
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H'\atabl.e acd.di\7 ot ..... iDereu• du• to lac\ie 

feaed&UoD duri.QI •rl.7 •'-a• ot ripeDi.n1 (U...ot.o and 

Sat., 1171). 11-&o•~ ,D .!l• , (1977) npor\ed ta.at. \he higher 

Uae aeldi\71 ttle sr..t.er wa ~ ndu•~D in abeeae J'iel.d. Ban91 

.,!l ,!!. ( l.V17) nported the lactic add aoateat or ~eddar ch .. • of 

di tt'ereJI\ 81• ramgi Ill tnm 1. OI to 1.12', aid th• Rgan -d s. , 

lae'oa•, 1alae\o8• and gluel)8e coa\ea\s were O.(fl - o.~, t.raee t.o 

o.~ allll traee, 19pecti.,el.7. ao (19'18) obeen.S tba' fut.er aal.d 

.. Yelap .. 11\ H9ult.ed i.n tbe lover iait.ial. .aleture mrrt.ea\ o~ ..... 
M1mld.tl. •·r• qnm N@s a 

..... (191 ) and Ena~.!!- I ( 1919) reported tbt. the 

aiomtlora ~ n:olMd Cheddar ..... oom:l•W ot i) 81.npt.ocoed. 

of •• S't.•\wM!! l!f'l! 't.JP•, ii) lae1io bacd.111 of 1.be j,. ce.t. 

\JP•, W) at.rtp~aeecll o'\iller ~n U.0.e of '\be_. la$• \J'P• and 

i:•) aionaoeetll. 

H ••r (1912) npor\ed •• pr.eaee ot tollowl111 or am. .. 
i• Ola.War ...... a l) S,.ntoni a, ii) Gn»-atg u..,. !Oda, 

W) ladC»bat1'1s, i.,) _. 1aj11lf Y) aoecl, Yi) n ~oooel other 

-- -· 1a"" ... 'fii) 7-~. 

Sbeswod (118) nded Ute laae'\erial nora ot I• Zealdd 

CWdar ... ., llbi• ooMi•'ed alilo•'\ •almi.•el.J ~ I.to!@Ma'llw 

plpffm, J,. =•& J M\&'9o'\•Jia, t.e\aoitocsl and ot.hr lae\io acd.d 

•••r.La. 
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Al.ford and Prut.er (1950) isola'ted and identif'ied enen 

g1911p• ot nd.c:n>cood oo the bui• ot cbaraa'eris't.ics inOicative 

ot po'teaUal .,al.ue in eb.-e ripen1ag. These orgamsu were 

Davaoa and Peegan ( 195'1) used a mixed culture or 1!• ].actia 

and !!• trPOda in Cheddar cbe•• Jlaldng. They ob!ened that maximln 

maber of .!• 1ae'\1.• were reacb.S at the half' cbeddadng tt1oage and 

ot _. ormor.l.a at -1111 ~. Tb• 11Gil'MQ co\Urt. of~· lacti• vu 

retained until tbe eh••• left. 'the pres'-', where 1!· orermrl• oouzi't. 

had al!'e&Q btg\lll t.o d•eline. D\ari.og ripeni.~ a bigb population 

ot ~· laeti.• vu maii:rtd.necl fo~ 8 · an.er vhich a gradual 

deeli11e \ook plaoe. Cell• of ~· eremori• ciied out J"ll:)idl7 after 

2 llk &Jld &lmon 0011Pl•t.ely dl•app•red ts, It vu f'el.t 

'\bat 't.he dittere.nce between~· l!cUe and 1· v-on• in t.helr 

wni•al in Qbeddar oh ... • lli. h\ innumca growth or o~•r 

lllcJOOJgalll... and, bee•, affea' noour dnelopaent. in the ab ..... 

An a..S •ti.on ot aan.U ( 196 ) ot eta.i Ded ••etiom of 

Clleddar cb•••, demomtnttd that atreptooooc!i geoerall.7 ooeuNd 

•irwl.7 aid in ....U group• throughout th• di .. •, 'but that th&r 

diaiJ:LlN\ion vu quit.• irr'IUlar. Bac\erla 'Wbicb dneloptd in ~e 

..... dud.ac ri.pelllac 1•n•rallJ rom.s dhOMt• mlorocoloal• 

uaoClla\ecl aaiALJ vit.A o\ll"d Juao\iom. 
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'lb• oDl.7 bacteria f'ound regularl7 iD bigb mmben in r.heddar 

•••• vere of t.be _§. lacU• tJP• (Marlh, 1983). Thee• bacteria vere 

~ugbt t.o tanetion, primarl.1.,-, t.brougb ptodutrtoion of lactic add. 

AJaib Siap _!! .!!• , ( 1967) found t.bat. th• -nrlou t1Pee of 

microorg rd.ftl9 in bact;erial renn.t and ooat!Ql. cb••• llPJ>Hr«i to 

comd.at largel.J of •tnpt,ocooal am lactobadlli, ror;.ovecl by add­

tond.rw t11>•, 91>oref'o111en, lipolytic and pro1.eolyt.ic bict.eri.a 

in order or '\btd.r predomiaaace. Lacto'badlli oeeur@d in more or 

l•• aomt.aat mabera in al.l ebeeee block!t. Yeast" and mold,. of 

aoatrol cb••• alvar sboved higher .aumber than aperimental. 

blo ... 

Cheddar ob••• vere manufa~ured by eoaventional ecmmerdal 

a9\bod• •c•' t.ha't '\be etar\er cul.tune uaed ~. cremorJ.• S"\nim 

108, 1<>' &Dll P2 ad ~· WU.• etndna Bl and MLS) ve:re adjusted to 

oontain d:ltferen\ prapor\i.om of prot..S.Da8..poeitive and -pTOtmnue 

-necative •ad....U. Con\rol cb••• vere made 'Jith l<nC pn>teioue 

pod.U•• nnim. At ealtimg eel.l deDlitiea in the eunl were 

•iailar tor ooa\101 aal Gp•rillental ob ... • and vere indtpendent. 

ot \be pMperU.one of the tv0 \JP• of eell• preeent (Mille and 

ThoaaB' 1980 ). 

ltttt\ •t tl.i ep grpyya •t !\tOtr g»U»m a 

tbe etteO'\ of •al't oa add protlucrtioa in •-• curd -, 

~· la$! aDd ~· l!'P?B! "98 iDY•tiga'ed b7 'al\er 9't al., ( 19~8 ). 



.!· :kc'\18 - , .. ~ not. imU:d.ted bJ l•e than 1.6J salt or 

no'\ aigalticaJl\17 a'\ 1.• t.e 2.°' salt.. §. cnmon11 bovner, WM 

iabiblt.ed eligbtJ.7 bJ 1. j, det1.alt.~ bJ i.•, &Jiil almost. ~letely 

bJ 2.QJ aali.. ~r• of cul'\ura appeared to be mon unifona in 

~s'ta.Dce t.o eodi• cblod.d• t.baa si.~l• a't.raim. Lactoft• 

uUl.iaat.ioa aid lae"1o aoid produot.ion b.J e"t.&r\er orgamsm ia Cbedd r 

ab .. • vere aan ed.1.7 &ff ec\td b3 n.ri auo n in aal. t.-i n-moi~ture ( s/M) 

lnel.a be'\v"n' and 6~ (hrDer and Thee•• 1980). In cbw• w11.b 

lov S/M lnel• (about. 4'), lac1o•• w.w eoapl-1.~ ut.1.1.iaed in abcN't. 

8 d919 and 1.-laetat.e vu the maJor end proauct.. In ooatrut, 

viih bigb s/M leYela (8'), ~r\•r ae't.abalism drt.ual.l.1 etopp-1 

IO itaat. lact.c.e ODDMa\ratiom ven at.ill high afier sneral 

week• •tong.. !bi8 residual. lactose Wll ut.ilised bJ no&-nart.er 

bac,erla aDd Mac~\• v• a major end produe\. In .et of t.he 

·-· eeJr:f JtC t.rlal.e 'tbe D0&-9\ar\el" n on CCllp rieed maial.7 

of pellioeoeel (T•rner aDd Tboull, 1980). G!tlv\h rat.• or '\b•• 
Ol'lfaal._ aDll •'•or lacr\o•• utilisation in~nued when tile imtial 

•'tone• tmpera"-an of ~ cb-• ... n:l8ed. ~~er bacrt.eda 

11ppeand to plQ a Mjor !Qle in lae'\oae U\:lliaa~on ia heddar 

•-• at\er 1 dQ, oAl.J '*en tbe S/M lnel _. lov, or~­

rel.aU'feJ.7 al\ t.oleru\ s\rclm ven .-. 

ltttc\ At Ki1!s::tlp"1• tp•• AR 1kp1r nl.t.vw a Then appean 

- '- a dil"ff\ NlaUo•.b:lp 1-\VMD t.be a'f&ilable a:ltn>gen &Dd or 
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proteol.ytic aet.idt7 aDd the lactic acid pn>duetion by •art.oua 

llierooraanl- (Alld•nigg ~ a..ner, 19'l9; Raniman and limm•r, 

lfllJ Ooni& and Mald.tt., 1951; tadhouden, 1961 and Citti .!!: .Al· 1 

1961). 

Lac:Ue .treptooocc:i ued u eb"9e •'\art.en require the 

aoUrlt7 ot nrtace bound pnateolytic eDSJll• for nomal gn>vth in 

milk. St.mm lacking this act.irlt1, called u '•lov vari.airt• grow 

to a lid.tell .neat. in milk and do nr:>t. produce si gniflcant. amounts 

ot add dud.• •••• uldag. Prot.eolyt.ic act.i"fi.t1 thus ;>l.&19 an 

illpor\&11\ roJ.e in atart.er activit7. Therefore, it 18 i.Jllparativ• 

\o a•ine tbe ettecrt. ot prot.eo].,tio ena,m• preeeat. in mmerd.al 

reD.U'8 on the .tart.er act.idt.7 during dlff8• aaldag. 

tll:ter .- Ona ( l.M2) omerred that the growth or l!• lacti11 

atraina wbiah ha•• l•• rigoroua ad.no acdd nquinment. than 

.:.• 1!'91!rla vu atimulatecl by t.be preeence of proteolytic ~DSJll• 

in the comael'Gl.al. reJlll.t p nparat.iona. bcnen and Bad•otto ( 1961) 

prtpand ehon-bold *'edd•r ab.-e vi t.b lOQ!C aniaal renne\, 1~ 

P»P (Pe111utatioa Der.l.'Yed Fennet f'~ Rpiqtbia pgyiti•) alld 

omen• DO cllttenace in acd.dit7 at •cut.• and at 'drav•. M 

t.be acrtiYit.i• at. 'P••' and at 'mill' ven ~•r in the 1'.Dl' 

eb .. e. tbe 1nni\b tac:ton p!'Gfhaoed trca the p rot.eoi,ti c acti 'Yi 1.7 

~ nll.D9\ aalk..U., •U.vlatre tbe add pft»dueU.on of eoae nart.en 

"-' Jane ne ettff\ on o'1Mtn(Peuoe, 19&9). 
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Belaon ( 1969) OOllp&red • &llporaae' (milk-clotting enz,.e 

from M!90r puillua Lindt), pepsin bl.end vitb Veal rennet and 

V..:L-p911ein (Quick •-') iD '\be •aaufact.ure or American C'beddar 

cb .. • .,, ueiag 1$ lnel. ot e'tarter. Mo di rrerencee in vh.,­

aaidi U.• at. paddqr or at. milling vere omened aaoiw tbe 

t.brH eb•••· Dol•aal* ( 19'73) etudied the effect or various 

Iii ere bl.al rellllet.e OD at.art.er &cti vi t;r of lacti C &d.d bacteria and 

toUDd ~ .. to be stiimla'\ory to moat of the et.arten t•ted. 

Sannaliladti am Sri Di.Yuan { W'76) reponeci tbat. ~. acidity 

dnelapaent. durirw cbeddarl.n~ ld.tb 4beidi.a ramosa rennet vu 

al.ightl7 taater '\baD MC.to rennet (from MUcor pusillua Lindt) 

ud ri.mil.ar to ald.Jl&l rennet. Rao (1978) shoved that the add 

dnelopme.at. _. relatiYel.7 fut.er in aaae of cheeee made ld.tb 

crud• or pud.fted baoteri&l. milk alo'tting •DS11l• (froa ~· eubtilie 

lt-21) than iia aid.al rennet cb .. • ~en U8ed ei1.her sill_111 or in 

coald.nat.ion vitb calf rennet or •vJ.ne p11pain. Pearce ( 1'."119) 

rtport.ld that acti 'ri. t.7 ot ~· e190d.s ( 20 et rat m) and ~· lactia 

(8 •t.nim) vu r•Derall.7 •tilmla'\ed \J7 pro'\eol.yt.ic eDSJll• 

preaen in ocmeralal renne'\. Tbe at.eat. of e\imulation Yarl.ed wit.b 

•tnar" Od tJp• of milk. .l t!lre.-told inenue in nnn9' 

conoeat.ntion ner t.ba\ none117 •eel in ..... aakia, did no\ 

p ftd\loe U7 md:l t4onal •\ilNla'\ion, while 10-fold and !0-fold 

1-~- --- llli t imi bl '\lo-. lie f\lrtber sua•ted ~t nan.ti 

oleari, bu a tlitterenti.al llOCl:l1)1111 etre~ on •\ar\er aeld pnMluction. 



Prilla17 ebarw• in eb"8e p roteim eonriat or coDYenion 

1.at.o pro't••• peptonee, peptid• and f1.U7 to amino add•, 

vbil.• the aeeoDd•J7 abaages conri.st ot f'Qrtber breakdown 11'to 

'lb• three main proteol,U.c agents in Cheddar <ii••• are s 

i) Milk coagulants ii) Milk pro'\eue and iii) S'tar\er bacterial 

ena111• od mn-etarter baot.erial ena111• (io aa~tioally mad• 

eb•••)· 
the ext.at of eaaein proteol.)'8ie ia cbaracrt.eri.stic ot the 

partiaular ab••• var.l.9\7 beirw studied. In general, cuC.n ia 

inltiaJ.11 bJdrol19ed to l•ra• peptid• b.J sdllt ooagul.&Dt and •tiv• 

milk •JaS111•, t.ben 'to emall.er p91>tidee bJ bac\erial or mold enzJll• 

(en.er, 19'11). 

i) · rmttq1ms clu• to m.lk eggplam a 

'l'be moat o'bri.olm f\motion ot a •••• aaking ooagulant. ia 

GOllY!niOD ot t.be liquid milk to a lel bJ pJO'\G.aa.•• 

lllQAllY»gp pf llllDt\ ip Ma• ChtMI surd I Tbe OMgulan\ ia -part.1.7 
• 

inocnpora\ed into '\be ciaard and eurvi•• throughout. ab .. ...aaking 111\o 

~. ri.p•lllJlc peliod and t.he neid\l&l eoagul.aat. oontribut.• \o 

pnt.tolJlli• in ~ ob••• duri.nc rip•nl"I (Lavrene• ..!! .11•, 19'2 J 
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Rola• and Brne"ma, 19'13; Green dd Poat.er, 1974). Holae11 (1915) 

omentd that at pH 6.1, !]J. ot nnmt occured in cu!ds and '12% 

in vbe7, wbil• at pH 5.2 reepecti.v• T&lu• ven 86 aJld 17~. 

Dla1.Ji\llJ\ion ot Mucpr eU!ill• prot-• wa iad91>e:adeat ot pH '4th 

appnudaat.el.J 1• in the •rda alld 85 in the whe,. Duri~ Cheddar 

cb••• aaJdDI 7 aDd ~ ot ~. orl.ginal rennet, a and 9~ of the 

odc;lnal reno9\fp1ptin mix was active in the aurd• and vbey, 

r.pectivel.7 at dipping. He tu.rt.her npo:rt.ed that. aner overnight 

pl9eiqi a. 3 aid'~ ot 1be renn.\ Mueor pwdllue pn>tease renet/ 

pepsin mix reepectivel7 T•ained aetive in the ebees .. 

lpug gt pm\ml,ni.• v m1,lk magulm , \ilblle at.udyi ng the 

natue ot pro~11 b7 rennin in a large maber of di .. • aamplee, 

T•lllO am Ymucbi (1959) nponed \bat nnrd.n degrad• J3-cue:l.n 

onl.7 after lolll inau~td.on period. Ledford ~ ..!!· , ( 196~) observed 

that o<.- outdn vu aueb 110n readil7 )Q'dralyaed than p-cuc.n 

at all pB valu. f'ma 5. 5 to 1. o. Led.tom .!1 .f!. . ( 1968) shoved \hat 

hlml.D decradaUoa ot o<.roM•i• i• more plt d1p•ndent tban ~~ein 

at all pH nl•• in tbe n.iw• M - T • o. I\8 d .. ndat.ion at pH I. O 

W8 aneal. tia• MN 'Ulan p-.. C.lle 

M \be •DaJlle• 'ftl7 in thdr acti"fit7 and apeelticd.ty tbe 

,.,. and \JP• or piot.eol.Jai• and, tbua, t.be dnal.opaea\ of' bod7 am 

tlaYOur an dtpelldent on the ooqulant ued ( ?taud'ta, 1969). c re-er 

.d M• ,. (19?1) 9bov.S tba\ three bond• in ~ou«S.n are appncd.ablJ 
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more ••mi t.:1 ve, '\ban \he o\hen 'tQ remd. n p roteol~ , and that 

thee• bond• are probabl.7 locat.ed aear the c-t.ernd.ma or the p roteriri.. 

Cremer and Mdlardeoa (191') nport-1 that. tbe degradation of' o<.s; -

au.in bJ' renn.t in Cheddar eh••• pn>ceeds via an initial cbange or 

t.he plle1171.alanlne - 2'-Taline-25 bond b)' rennet. Th-.y ieolat.ed tvo 

p-r>Ud•• vbi cb are iadistiguiabable "'7 mi no add anal.1'31a. 

F.enaln ,.. ~bovn 'to act on a apeeirio senai'\ive pheu;rlalani.n&­

pbeD,Jl.al•m ne bond in ots., - cu«in to prodUce a buic ptiptiide 

oomailliDg reeidu• 1 - 21 ot t.be original protein (!all£ .!1:·, 197• ). 

At. pH '·' afll !0°c '\be ae\ion _.., specd.t1c and rapid. 

Cheddar cb••e pnipared vitb a mixture of louJ7 rennet (NF ) 

ham Mupr pm111111 and •vine pt1p11in after ripeni ng f or 43 a.Dd 189 

dqa •boved g increase ot ot.51 casein breakdown vbea NP pn>portiom 

in the eoagulan\ inoreuld u rn-.1.ed lV gel. ti.lt.ration and 81.&rch 

gel eled\ftlpboreeia (Green and ~dtpole, 1975). 

Hoti ~ !!• , ( 19'7&) eGllP•red \be pro\eol,.Uc aotirlt.i• in 

ob ... • ude ld.t.b cd.ftereat. 11ilk-clo'\tiqr ens111ee~cor wiebcl. (Ml ), 

lpdotJda pa!UiUoa {Ml) am Mueor puaillu Lind'\ (~). The uee 

of Ml &lld ,. ia F ....... aald.111 enbaneed protG.n br.k dovo u 

m••red 14~ ..it reDDe'\ (Jt) or Ml ..... Cbeeee mad• vi~ MS 

.-..s tale bicb~ hM al• ael.d aont.eat. f'ollond .., 

'Alan 1Q and Ml ~r."11•"'8 vblab were allllM~ t.he ••e. Mobna ~ .!!· , 

(UTI) a'\lllll .. p!Q'eol.J81• in ebe•• uil!C 11lxtur or equal pa.1"\a 



o~ reDDet • Muoor mlebtd. (B41), rean.t. + Endothia parui tip 

p:rot.-• (1142) or renD9t. + Kuaor purill:u• 1.1~ pn>t.eue (RM3) 

emanctd prot.td.n breakdown llOl'e than RM1 hpanea bl.t.terneas to 

fl ...... vbidi penined unt.il. tJle •t.ta aoa\h and di•u1ppeared 

iibereatter. .urt.ila alld WitU.ng ( 1978) r9P0rt.ed t.bat piot.eolyrl.e 

vu 110r• rapid aDd 110H tla~ur d•f•CJ\e ooeured in the cheese ~. 

vit.b the mlol'Oblal renn.t• 'than vith t.be aDl.Jl&l renn.t. 

0•1 .. ree .C .!!• ( 1978) eboved tbat ailk coagulant vu 

priaar117 reepeDllibl• tor th• fonaa't.ion ~ large ptptides, vbile 

... 11 ptp\id• alld tree amino acld8 vere prodUced principall y b.J 

the at.ar\er J>08d.~ f!Oa ooagul&Dt produ..S pept.i.d•• 

il) PW•lytiq ag\iJit.1 qt wilk prows 1 

Tbe aietence ot milk pro'-• vith eutdn vu tint. 

Clmom'\ra'\ed b7 Wbarner and Po.lia (19~). ?eteJ'90n (1960} 

•t.t.Jilartred t.be ml.nor role ot prot.~e d ndation io cbeeee 

ripemnc '° 1ibe .. ,... of milk iael.Ydias p10t._.._ 

Cuial. and Beaulat.1 (19'10) rtpor\.S t.bat. prot.eol.19is bJ 

nat1lftl. aUk p nt_.• inol•• tile Nhacrt.ion ot ~ and ~ca8 ei ns 

and ton.at.ion ot produe'8 ot lov -1.ea\taphoreU.e mobllit7. b91 

repo"ed tbe '••rat.ue J'Ull• tor allk p rot. ... • eti rl ty t.o be 

0 tie 659c, Jloo•o (1975) olmened ~t. both o{• aid ,_ oas.tn vere 

d .. Nd.a b7 111.lk prot.-e. llovneT, ft-oucin -. d-.rnded fut.er 
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than ~•-outd.a. 0.0 aDd Alai• ( 19'11) •bovfld tha'\ milk p n>teue 

bJd rol.J9ed ~--Ill n p ref•nn\ial.1.7. 

M1llt piot_.e 81lrri.Yee put.arisaU.on aDd tak• part 

in protcn break down in milk and silk producrt.11 (Jost .!! .!!·, 1976 ). 

It i• kDOVD that~· - I appMl'B dur!.~ tbe ripeniq; or YArloua 

ob"9• aDd the aonv•nion of <XS - cutEln toa<s - I ie due to the 
~+d_ , 

action ot cbJmo8in. Hown•r, ladaogava(( 1978) sbsvc t.bat~Sl- I 

i• produced not onl.7 bJ dl,_,.in but. b7 llllJr. add protea.ee. 

A8 tbe pH l'&DI• in llb1. ch tbia en.111e i• aeti ve o.er1..,11 that 

of •-• rl.peni i:w, it ie eoasidered tMt. tbe •SJla• may bave some 

•igai.floance in pJ"O'\eol~o bnakdovn or casai.n duriag cbHll• 

ripellliw (1-nlgava .!! .!!•, 197S ). 

W) Pm1j•lpll 4u• tp '''"'' c;yllun 1 

P roteol.18i• b7 •tart.er oqanlea• is of' pa:raount 

hportanoe durlqr ch••• rl.peniqr. ln•tigatione on p?Oteol7d11 

in .... 1'J atar\er OJ'lanl- an eamplicated bJ t.be pneence o~ 

~ aJld u •uob conclud.•• reeul.'8 oan not be obtained due to 

tile la• or •IRJOl. of bacterial flora. 

Ia 1-nl, the tb•nc• in pJ'OtG.m are belined to be 

bro,vgbt bJ f1•• mi.a gro..,• ot 'baoterial -.,... -.-17 1 i) pTOtcnase , 

li) pep'1due, 111) tramaaiaue, 1•) am.no acid deear~1ue and ~') 

cl...SN••• 
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V •1'7 li tt.l.• or no diff ereac• 1 o th• rat.• and ..,.,unt. 

of pro\eol.791• bJ •t.raim of ~· lagt.i" and ~· cJWIO!ill vu obeentd 

1-7 l.U.97 ( 1912 ). .loconling to Ul.eii and lnovel• ( 19M), starter 

atr1pt.ecoeci were reepouible for p.lot.C.o brealtdovn duri.~ th• 

ial.tial s\ag• of ..... ri.penirw bUt lat.er on, the laetobaeilli 

were the predollinaat Jlicrotlora in cb ... e. The role of laetobaeilli 

in proteol.181• duricw chMS• ripeld.ng baa been confirmed by Hamter 

(1935). Dad•..llA!· (1917) shoved that ibere vu greater increase 

in noa-prot.ein ld.t.rogen ill skim ailk culture or lact.ie ad.d bacteria 

oontaimag et.eli.le renn.t, u °'mpared to similar cultures without 

r~ or aUk containing re.n.aft aloncvi-\h et.art.er. 

I 

Pdenon .!! .!:1:• (1948) believed that in ripeni~ o Cheddar 

ob ... •, ~.re ia an acti•• ptot-.se largely or bacterial origin 

ud tJd.• eu111• enhanced th~ ripening procees. the;r dmomtratc 

that. \he S.lll\ial ••Ja8 -~teat, of ab••• 1• relatively lov but 

i~ i•nulll -'•M''l.7 u JD• ebHlle ripened and t.hia could onl.7 

be due t.o p!Qd.act.ioa ot ~- b7 mieroorgaaieu gTOwing duti.q{ the 

r.lp•al.JaC pelUcl. Mo11a'1 and Meleoa (1951) nport.ecl tbat the 

pntteo11'ic MQM.~ot • lacU• liberat.e eiJ91.• pepUd• and 

ad.no acid• hom silk pn»\aln in ao\lllte vhida are proportionat.e 

t.o '\Ile ooournaoe •t •\lob a.i.no acd.d• in ~. pl'Qtci.n. 

lanllo md 'r"•r (1951) OClllP•red t-be rel.at.i•• et «lend• ot 

P~• -..,.~ 9drad\ed 11'39 •n• 1•r-old ob .. • witb that 
I 

proneed '9 _. ltfti• aDd eonel\lderl t.ba\ a pol'U.on ot '\be p rot.eiD 
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bnakclovn in ·-· Jdlgb'\ be due to st.art.er •treptococei. r.ennet 

vu thouglrt. te pJOdd• a part or all the 1'98t or the prot.eolytic 

act.idt.1. Vaadersan\ &ad Melaon (1953) llbowtd that prot.eue-

p eptoDe fraction of milk p rotei m 111 rll0l9t sueepti ble t o proteolysis 

and ouei.n say ao"t. be tbe mat readily }Qdrol19a'ble protein in 

milk bJ !• 1f pie. Tauoto ~ .!!· ( 1953) repor\ed that cbe•• 

made vi'\b lact.obadll i u et.artel'l!I g•~• a more uniform t yp e or ...... 
St.adhoudera ( 1961) noted that i.he t.i111e or cheese ripening 

aould .... shortened b)' tJle pre8 eDce Of Uee9PiVe mlOunte Of 

piot.eol,tic 9UJ1188 ot •tnptocoeci. Protein h,On>lysie ot 

e\rept.oaoecd. d1peDde upon tvo racton namel.J, proteol.ytic activity 

per cell and the total rmaber of atrept.ocr>cd p reeent in ebe•e• 

to in•t.igat.e '\be aeUon ot rennet and 1actic acid bacteria 

in tbe •-• a.aking pto-B, lanot.o and YOllbitake ( 1962) pnipared 

st.art.er •-• and eb ... • in lilhicb the a'\&r\er vu replaced 

bJ lact.io acid. 11.n .. n amino acd.d• were deteoted aner one mntb 

ia the cb••• vit.b a'\arter llut only three and.no acd.da were found 

ill tJle ebe•e wit.bod \be at.ar\er thereby i,..,lyinc tba'\ 1he amino 

acl.ci• are tonaed °bJ' 1.h• nart.er and not by t.htt rennet.. 

Btp0"8 on \he e1pti.9l1I eolldiUona tor pro~eal,.ns bJ 

lll\rao.Uular allll a\ra..U\llar pro\-• ot a'\ar\er et.nptococd. 

abov.S title opti.11\11 .... ot pB tor \h•e .. ,.. to be a. 0 to e. 5 



-1311-

(Tedbera and Bo7d1 19'!; Will-on~ .!!•, 196'; Sat.o and 

liuuM•a, 1915 J a'\o and OM•, 1"6) and ••~ alight. or no 

acU.vit.7 at. pH 5.0 (Saaaki alld Kake, 1959). Vedben and Bo:pd 

(198!) report-ed \bat.~. lacU• poe•••• a ptat.C.nu• e~t.a wit.h 

an optimlla acti d '\7 a'\ pll 5. a. Vedmuthu £ .!!- ( 1966) oould 

ft.Del 111.glllrieu'\ cliffenDeee in t.be rate of protein degradation 

in ..... mad• udng eonaeraial at.art.era, t.vo of llhieb produced 

def•~•• ch .. • am on• produced a normal cll.-e. 

IDQlll.e &4'\iYit7 and aim acd.fi produ-.ioo in cb••• inaicat.ed 

1ibat. p n»t.eol1•i• vu -1 nl7 due to ..t.aner em,.ee alJd t.bat. 1 t. 

proCMded at. a com~ rate tbro\lg)a:od tbe ch .. e rl.p•ld.IW 

(DWl.91, 19'1')· the reaid~ nu.\ in t.be cbff8e ..:lntain.d 

1"8 clo,U.rag asU'fit.1 throughout ripea:lqr. Lee ( 19?') analysed 

MO lbe ot e.beddar .... and nport.ed \bat. vat.er soluble protein 

... incnued bJ '· CTT, '· ?!, e. 2'' 16. 80 and 21.M~ OD the i at., 

2Dd1 7t.b, ~ aDll 9ot.b day of ri.peainc, nepeot.i•el.7. 

Often ud 1oe\er { 1n') -1*'•• tbe '-brri.our of bad\erl.al 

pJO\tll-• ia ..... \o be ri.milar \o that. of reDIM\. On eoat.n.17 

Gri.poD _e .fil. (11177) npor\ed tlla'\ eDQll• o~ la-io add tia-.eria 

pnwoe -1Dl.7 free at.no ae:ld• unlike rennet \ha' onl1 pl'OGuoee 

P•tcl.d•. Vhaer ( 117?) aboved \ba\ the p~t.eol.yUe act.ion ~ 

r.on9' _., •U.Uat.e ~. nu\er laao'•ri.a aicnift.0&DU7 t.o libera'9 

Md.DO •Gld• ia eb••e. In noJMl ueept.io eb ... • pNpared ~~ 



NDUtt aDd e\ader, tar b:igber level.a or amino acd.d ait1')geD 

vere aceumu.lat.ed '1lan in corresponding .. ceptic renne't. tree cheese 

(Jn'). Anotll•r 111\ereeting olMenatd.on vu that in AR1' ch .. •, 

di•ti.Dc'\ amunt.• ot eoluble nl\rogen vere produced giving 

fti.dtt•ce ~-" naner bt.crt.eria are Olq>&bl• or a'\tadd~ paracuein 

in ..... and coDYertiag it to soluble produe'\8, independem1,. or 

\be b!'Mkdown product• of rennet act.ion. 

111.avouci'\ (1917) telt \bat total ealubl.e nitrogen content can 

be uecl to•••• tbe dpen•s ot cheddar ..... lie fur\ber ~orted 

tbat. •oluble ld.'\JOgen and f'ree t7roeine oorrt.ent. incrMSed logarithmi.-

0•117 .d.t.b ripeaing '111• (up to 8 aontbe) and v ent g re4\er at 16°c than 

at. a°t. Palk~ .I!• (1978) omened total nlt1'0gen oonteat. in cheese 

1-ediatel.J at\er aamfacture aid in vaxed and UDVaxed ch••• at"ter 

6 mont.b• d. ealng v&8 22.10, 28.00 and !5.52~, 1'9p•c1tivel,.. 

DMllll•e••, tramalw•, and cl•~laa• degrade or modi f1 

amine a«ld• ~ ptpt.icl• (.oee .... eud, 1978). Thompson (1980) ol:8ened 

a greater dtgl'M ot protcln bJdft)lJwi• in cbeddar cbeeee made '4\h 

!!• •mPJi! A!CC 1.a&I. 
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J.Ie9LYS1S I Cli.§PIJAP. cw;p.11 a 

B.Jd rol.7ft• ot milk fat e&'ta17a.t bJ eD•Ja• "98 earlier 

eond.dered 88 a 11aJer prob1.e11 in Dai.!'1 llldUtJ'1 because of the 

p~uati.oD of n.nd.d tl.avour. Tbi• defect in milk, cTea 

aid o\b•T daS.17 produ~ ho ben applied in reeeat. ,.an ae a 

Wlerul., eo8':n>ll.S p~eea• tor the dnelopment of dedrabl• 

n&'t'oute in ..arl.ou dai r'7 p ft»ducte. The ml• of tree f'•"1 addl!I 

in i111t•rtiJtC ebaracted..Uc fiavCNr to ••riou dail'1 producrt.a 

gtw1ull7 beoaae apparent M tedinologiat.a evaluated and studied 

tJae ebeml.et.17 ot •n•ral tood tla'Youn. 

Pre• fatt7 ad.de u one of the cbemica:l ccmpounde are &Lao 

nepomihle, in pan, tor the flavour in cheddar eheeee. Th•• 

tat,°'1 add• aq ar.lee through aeti"1t7 of lipue indigenous to milk 

(it D>t d•t,ro7.S), 'llien'-1.al lip .. ., or~-- hoa o~er •aurc• 

introduced into llllk at \be the ot eb ... e mamtacture. 

J..1.111 ted .•t.udt.es ba't'e been oarrled o\A on ~. ua • ot lipolyti c 

llioroorgald.81P iD heddar ..... aaatf'act.un. Mat,t.iek and Bi•coz 

(1119) uori'*I bip lnel• of rat.t.7 acld• prM•nt. in ah-• to 

the pr.•••• •t large ••bere of aon-lae\i.• bae\eri.a. H.-ner (1940) 

r1pontd tbat. raneld tlawur d:l•1pp•nd t1- ..... mad• ti. 

llilk t.• vbieb Ml\7Jio ac4d bU 'beell .Wed. nu..,p.ranc• of fia'90'11' 

hll\ll'td ~ ~. ao\l'd.t;7 ot \Ile llluooiganint1 vbich oan •"'•• 

•octi• ...a7nt.e. 
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Ba'-1. ancl ll-•r (1945) found an iner ... e in vate?'-9oluble 

and vateM.molubl.e yQlatile aald8 ae well aa cbeeee tat acidities 

to rav milk eh"8• t.ba.n in putwr.lsecl milk di••e. P.t non~ ,!l . 
' 

( 1"8) l"lpol't.S. th&'\ ab ... • lipaee vbi ab i• ac\i ve at pH 5. 0 become 

promimat. art.er 5 - 20 dQll ot ripening and resulted f'J"Oll t.eterlal 

aetivit7. TU, fQrtber repor\ed t.hd ~atil• tatt7 adda 

particalarl.7 aecftic, lart.7d.c adds vere eu'-tantiall7 higher in 

rav milk ~- in put.•ri•ld milk cb.-e. Tbe pr.ence or f'l"M 

1-at7Jio, aaproic, caprylio a.ad aaprle adcl• in aged cheese bu 

been attri"-ated 1.o t.be a~on of int.racel.lular blc1.eri.al lipue 

iD eb ... e tat.. Kmner (1948) indiea\ed that the organl.sm 

a.U.boli•inc •odllB but.7rat.e aa;r be a T&ri•ll'\ or tnptpfl"'CUll 

J,aa!4!. 

tens bJ !•cke;y _e .!!- (19'8) demone t rated that rane:ld ch••• 
ne\ll:tld troa 'the 11•• ot G90t.Jish\llll oandig in caabi.nation vitb 

lacrt.io etaner a\&l.ture. studi• by Hood,.!!.!:!• (1949 ,., )) 

aboved that .... beoae rucdd "1en milk vu iD:teulated vi'\h 

lipol.J\io llao\eria at a bicber rate or iD?culum. J>.t.ereon and 

Johnson (19&9) rtpoJ'ted th&'\ tbe lacstobacilli eulturee isolated 

traa no!11&1. Clheddar chM8e produced i!Rraeellular lipu• "1icb-.. 

••ti •• -~ pH •• 0 ud a. o. ,..... ....,.. hJd 101.JWed bu\ter ta\ &Dd 

li'hra\eil a-llu,1rie, empnd.o aDd eap17lic aeld•. Kuman and Buu 

(1997) lane indieat• t.ba\ lip•• vit.b u opUJwm pH ot a.a •boved 

U\\le initial aaldi\7 in .... , ._., \be eDQll• aotidt7 declined 
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after 110 dQll. Lipase actiuty baa been found to be 1110re 

np!0\18 at all •tag• or ripemng. 

BaJp•r {1159) bu a'\t.JilN\ed - tb• dnelapaeat or n vour 

in aged ch••• to tr• tat\7 aalda. Ohren ant Tuck.,. (196') npor\ed 

\bat 6hedclar .... tlawur v.. related to a balanee ot free fatty 

acid~ aJld .-tat. .. 

P17eT .!.\ _!!. ( 196?) bne abovn that some l.aetic aeid bac1.erl.a 

are lipoi,\io in Dature. Suoh obmenatiom llaT• also been confirmed 

bJ uaizw •otpt.ie vat. teeaalqu in \he ab .. • making piocea 

bJ Bat.er ,e .!!- (19•7). Cbalalier .,!.\ ~· (1973) al,.o f'o\md the 

llpol.1'1• nature ~ acme lacUe cW.'ur•. S\adhoudera and 

V triiw ( 1971) •~ud:!.ed t.b• hportuee ot et.ar\er bacteria tor rat 

bJdlQJ.1.U dud.JW .... ripemnc. S'\arter baO'\eria or t.btllr 

dl•'•ru• )Qdrol.J•• t.r1gl1~d- t.o liberate lover ebaiil ratt7 

•eid• for i11prcrred tla.TOur. Th•• are a.pable ot h1drol,.Ung 

fairq npidl.7 to mono &1111 dial1e•rid•. Ivask and Ioeikovaki 

'(1911) reviewed t.he potea\ial o mloro'td.al. lipu• to t.he inor-ed 

quaoti U• of tree tat.'1 acld• and the ft Dal na...,ur of ..... 

Arnold .,e .l1ae (1975) aot.-1 t.he relatienahip Mtveen lipol1fta aat 

tlPOUr vlrlch iavolv• llie.robial. lip .. • and •'\•iu•. Uamo1.o and 

a'\o (1971) ob\dom iaonu-1 ..,unt ot tree ta"1 aold duri.nc 

tlitterell\ nae• ot .... d.peniac. on \be ooa\ra17, DM\b and 

P.l '\auald ( 1978) Do'td iavene relaUon bd"en level o~ lipol.781• 



~ tl.a•our eoore. The flavour •core at.tributanle to the 

iiacr..,.s amount.a of f're.-ta'\t.7 aai.d• vu 1'98ponsible f'or dovn 

1radimc ot some looal ...... 

Jav.u,.. (19?6) de\end.md t.be fa'\t.7 add9 cbn>mat.ographic&lly 

in Cheddar alld o.Rcb ..... !be content• of low-mol.ecular velght. 

TOlat.ile tatt.1 ael.d• {c, - c
10

) vere 6.6% for the ronaer and 5.981 

tor the lat\er di••• aDd tho•• of polJ'umaturated tat.ty aei.da vere 

o. '' - '· Oj. lio aorrelat.ion vu fo\llld betvffn cout.en\e or fTee 

tatt.1 acd.d• and tas'• or tla•our of 'the abfffl• (Xoval•vaka, l9T7 ). 

Paulaon _e .!1:• ( 19'19) obeened t.ba'\ fat.t.y ae!lda vi th 

chain l•iwtb c, vere nleased in all ebff8ee eontainiq 

Pmpio.ld.baet.eri• abemanii and~· ~ rlcus. The orgaai•s lll'ed 

iD the .... ploduot.ion bad nlaU.•~ li'\tle influence on the 

neutral YOlatU.• '\bat. vere p rodueed. 

Utefi gf ?11,llr cww.m gp J1iomblal, lliu• a 

The silk ..,W.an\ ua.t tor .... pnparation vUl affect the 

•-1 Y.l t7 of 'Ule naner lip.... BT&ndl. { 19'70) 'found that aniaal 

JUN\ and E!do~t p•"!i Up reDQ't camed no iabi bi U.on of butter 

ta• b1dtol7«l• in a •~7.lo•oeal. eulture, but t.be Mucor pu.rillm 

ti.. ., pH 1.1 and a.1, 11\lb\ilieie &Dll !· •ub\ili• crud• proteinaae 

Nlnll'• in a detial:\e inbib:ltion of lipue a~idty. He npo!'\ed 

\ba' MUIOJ Dua311¥ nJlM\ aboved a lipol.1'10 actoirlty at pH 6.5 to 
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1.1, where u DO lipol.JUo aetivi"t7 vaa obeerved in oalf' rennet 

and E!dgtbit parui Ue remaet.. 

Fluour abaDC• in eheddar •eee• are brough't. b7 the 

bl.ocbeaioal aeti'ri.t.1 ot mioronora preeent. in cheese durlrw Yarl.o• 

·~• of ripealag. A llWllber ot cherd.eal COJ11pouDda are rel.eased 

during eueb aba.ng• a.ad \be relati•• p!q)oi!,tiom ot c:beese CQmpoume 

are illportaat. in inpartizw the desired flavour cbaraet.erl•"tice to the 

cbe•e. Tbe nriou• fi.awu!\-oont.rl.b-..iti~ ~onents in eh••• 
oao be bl'OAdl.y gn»~ed as follo"9 ' 1) caTbooyl eompouDd~, ii) 

rd:\rogeD)m ccmpounda iii) aulpbur GOl!IJ>OUDde i•) ratt.y aaida 

alld \b.S.r deJiTaU• and T) other flayour ~ounda. 

'?he oarboDJl CIClllf:> \lllds pneettt in heddar ch••• a&n be further 

clud.tled iatio acidio and neutral-carboa,le. Acidic carboDJl 

oompound• 'that are pree~ in .bedd r eh"9e are oxaloacetdoJ 

117ox1li •, al - kdo.i.eo e11p !01.o pyru'ri c, o( -

k•'oel\Ru:le, "'-..- aee\olacUc add ( Br&Dd•auter and lel.N>.n, 1956 • 

8aa89\\. u.I llazper, 1958 J ! Jiatoffe?'80D &ad Oould, 1959 J 

Han91 alld ~alk•r (1919) • 
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!he neutral carbo~l compoum• preeen\ in cheese are 

aomddend to be degradat.ioD produc'\s of &GI.die compounde. The 

carbon_yl eowipounda belonging to t.bia cat.egory in eb«idar ~eeee 

iDcl\lde i diac yl ( r. albert and P r.lee, UM8; Bu11t e'\te and Harper, 

19&8; Dq aDd leene7, 1958; Patton _e !:!- 1 1958 ; Bu!! ette _!! .!!•, 

1967) ~7raldeh7d• ( Dacn, 1955) ; acetaldebJd• and acetone (Bue ette 

and Haiper, 1958; Day and lenne1, 1958; Pat.t.on ~ .!!•, 1958 ; 

I rinott'eno n and Oould, 1959; Ban.,. and walker• 1959, 1960; !By 

_e A!-, 1960 Lindaq and Dq, 1965); acetyl •e'\hyl oaTbinol 

(Bae•ette &lld llaiper, 1918; Dq and Kenne,.., 1958 J Haney and alker, 

1959 J Hane,., 1960 J leenan .!! .!!• • 1967) aethyl ethyl k.tone 

( Se&JpelliDO aDd ltoailtoV8ki, 1958; . caJpellino, 1961); 3"-h1'drn~ 

bat.==".JtllO• (Pa't.toll .!l ~, 1958) J buitanon..a ( Dq and KenDeJ', 

1151 J P a~'t.on ..O ~·, 1958; ~ ~ .!}:. 1960 J Haney and allter, 

lfft, 1.MO) J PeJlibon..:I ; b-s>t4.none-2 ; Undeoanon.-2 and 

aonaao--2 (DQ and lenne1, 1958; Hane, and Walker, 1959, 1960; 

Dq .ti .I! 1980 ) J 't.rldecanone-2 (lla1 ud Kenn91, 1958; HaTTey &lld 

Walker, 1151) J AnuJ..d~• (Dal and l•NJ, 1958; Jlri•-trenon 

&Dd Gould, 1911 J aad ..!! .16-, 1"0) J 3-Getb.yl tbiapropanol. and 

1-metb)'l bu\anol ( DQ and , .. ~. 1958; .OQ .!l .!!·' 1910). 

P"'Piomldtib1'1• (Dq ·~al., DIO); .tb&Q)l (Keenan 9\ al., 19&8 J 

Baa•-''• ,e .11,., un ). 
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Qalbert and Pr.lee ( 1948) shoved that the '\bresbold -value 

tor diacet)'l in ebfftll• is about · .5 ppm, which iq>arte the typica.l 

fia'four and a10ma - ebecldar c:beeee. Cal.bert and Pr.le• (1949) 

to\llld diaeetyl in al.l lots and kind• ot cileeee exa.l'Bined. Th• 

aajorl ty ot th• 1.ot.e contained las than o. 05 mg of diacet.yl. per 

100 g ot eb••e. Tb• diacet7l content of Cheddar eb ... e ra td 

rrom o.oia to o.135mgper100. g or cb••e. A lltmAl..l quant1t.1 

of diacet.yl prot.bly eont.ributea to the tJ):>ical fia~ur of Cheddar 

ob•••· Tb•1 r1p,orted thd t.he majority of lot.a ot r.beddar 

eb••• vi th an aeellent f'la-vouT bad a diacet.yl content. of 

len t.b.an O. 05 mg per 100 g. LaJJJer aounte of diacet1l than 

t.bi• f'requeat.17 appear to be ueod.ated •'i th f'lavour defeet .. 

Kli•t.otf'enon and Gould ( 1959) could not eetabli h a defialte 

relatioDBhip be'\vHn flavour and amounts or the individual carb,ayl 

eo11pound• alt.l:ao1Jih •ampl• ot ch ... vit.h great.•'\ nuetuationa in 

\be lne.t ot oarboD)'l eo11pound• during r1 em r.g ~ved bigheet. 

111\eneit.7 ot \be deeirabl.e flaTour. Aecordirw to Kod.kov."ki 

(1959) &JllCl welin (lffl), •om• of the oarboD,)'l ~ound• in ripened 

•--• are •aid t.o M d•ri'fed f'to• e&8ei.n. 

ll&Jper ( 19a5) rtpor\ed t.bat o\ber CIOllpounde pl'Oduced ~ 

the lrovtb of'.;..• lag!:i• in Uia 1lilk were g~la\e, •ueeina\e, 

alpba - ae-'olao'4te, caalonoelnate, oxaloaeeta\e am glu\aate. 
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IJ't!&\er fiuatation duriqi ripening (6 l1't were found in a 4 moot.ha 

&nil • 10 mont.ba old • le, 1'10 q iD an 8 ~nt.h8 old e~e). 

la\\1 •lid• •pt t,bllr dtritdL!• a 

, Su.s\ak1. _e .!!.· (lltO) 01-enld that Tolatil• t'att.y aeids were 

toratd inenuinc mollDW du~ the ripealrw period ; acetic and 

prapioDie acd.d• dnel.opell aft.er lactose disappeared and rNebtd 

\btllr •aximura lnel a't ~ree mom.be, art.er which a deer.a• vu 

not.s, ••nu lal1.7ri.c acid and pProic aeid ooncentraUom 

0011Unu•ll1 incr.aedJ tol"llio aeld vu detee\ed in ebeeee on.17 &ft.er 

it. vu ft.Te and one-half aont.ha old and Taleric aeid vu n..er 

01-e"ed• I\ vu mneluded b1 thee• itrT•tigat.ors \bat lactat• 

pioba~ vere tbe priocd.pal soure99 of acetic &Dd J>rapioalc ad.~. 

Mat. ick and Hi•ecm (1939) nlated lneu or rat\7 acid• 

in .... ~ it. lduoflora and eooaludc tbat. higher 9f01.at.Ue 

add aoa\eat _. aa•ocd.at.ed ld.t.h ~. pnaen" of bigb .. ben 

ot •alactio laao\eria. 

~d.IW &1111 tu•e-J (19'7) ~· at\1Qi1W ta\ oo•\&DU 

of ldlk ta'\ ti. dpealas 9beddar ab••• noted a rise in acd.d aaber 

dud• ripelli.. I\ _. an illdi•~on of fat. bJd~· 

ot.la•r Aanu: =wum• a 

Snenl. oUaer OG11pOuai• b&Te been i•ola\ed lbicta ~ ao8'rilla\e 

\o flawv tllncs\11 or \bftuib toaa\ion of clittereat. CQ11pOUllda. 



--.i• are ~ Ud ·~ ~ .i~-­

Pa\\oa ~ ,M. • 1151). 1 li•'°f'f• 
•de acld _. PN9•9' ia dll ~ .__. • 

..... In dp...a .... e\baaol T&Jied in 

w.~ .. tio _, (Malllllas, 19T8). 

U n of' 

lus• ... -..,. ot _. l•s\1• ..U• '° tdlk bertu• eb • 

bad llD ettea\ OD nbeequ•t fi&"f'OU den.t •\. .u ) 

111bile ~.U ac miailu 91p•rill•8'a, Del\1111.S ~' ! • .a.a.;llWIIo.:.:.m. 

prod\leed •re tl.aftur aDd ai.a in .... d"Uri. •rq ,. of 

ripemnc. ,~. tq •1'1'7 (19a<>) inti ~•\\bat. n .a'f'O T' cl'iN'er.099 in 

iD p•"• d9'endn.S b;)- -.be\b r _. l•t\!! or 

.§. t£!!0d• IM med 

A.Ji\ qrh _n ,M. ( 1176) boved \ha\ t.be ,.. ber a_llld VP• ot 

baef\•ria pnaea\ in ebe•e infl\&4DH tbe fomatioD of' f'la~\ll' 

coapo'Ude. Lav and . JJ>• ( 19'1) repor\td ilaa' n&"'•r efta1'1• 

are ao\ direcrt.17 omibl.e tor tomaUon or nanur ...,CNDd•, 

lid \ba' na...,ur aa11po\1Dd• an f'onaed bl lll)D-ea,.ic (or aU. t. 

•n-.io10lll.al.) nae'iom whiab \ake pl.aoe oa'l7 ill ...... ooat&ini 

•'•r\•rJ eoDdi.U.om n•oeM•l7 tor tlaftur dnelopa•a\ an a pi, 

ot tl.aYO\lJ' pNGM190'9 (tr. efta114• b1'9MdoVD ot l•e\oe•, l)!'G\ D 
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......... ... ..... ... 

• ~ ... tn. a....ea• • LabomtoT7, ~ 

r -1 r• e'\ trow cor p!!Ul m L.1 nirt., tl'Oa 

re • 

( • • Q.H. 6121) J am a renr..t or aniMl nmwt. fnm ii en•s 

-~I., !.arnal. 

ed were ot anal.7\ioal rad• obt.aioed t?011 ~paJ ara~ 

Cb .i., B.D.B. and olwbam. 

1. 0 hri\J em M\iB t..x of Ll-cu1 tug. 

Tbe Ll eulture vu erovn in 7eut dextrot1e ar t.ubee 

&Dd 2' brw old c.U.'\ure vai olaeenc for i t.e ram react.ion iUld 

acupholoa. (.u>HA, 1967 ). -•• '2- a Cii! p"°dud.."on ~ 

l.2 .A.Gld produot.ion ".Y LF - oW.ture waa t•~• aecordi,_ to 

tbe •et.bod ot Horral - Dll••r (19,7). 

''''"'' a 
i) I/I ffdi• IQQruide (la(JI) 
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U) P~«ln solution (O.~ in alcohol) 

Pnehag a 

three al of 18 - 24 bn old cul tun vM 't.rueternd to 

0 
100 al of dedl.ised mllk, and ineuba~ at. 71 tor 3i- hn. ! .. 

_...ct 
ml ot tJae abcn• -1.ftllft _. ~ramterred to a 50 al MM•r( titrated 

agdmt. I/I Jl&Gll to t.be pheml:ph~td.a 91111 poi.a\. .l~idt.7 

of 11le cul.t.ure vu apnned u percen\age of la~e adcl \Id~ 

~. fol.loviqJ tomul.a. 

fol•• ot 1/9 N&OH x 100 x O.ot x I 
Tolwae ot Mllpl• 9 

A.eUYit.7 of~ 19'\ar\er WU g raded aeeonii to Horrat 

ill1c:ker (lM?) • fol.l.o"9 a 

ID)@alal.e ae1di'7 

n1baa0.4J 

0.1 - o.•• 
w.. ~ o.lj 

.lcti•• 

1.1 ZM!. far Aaywr pphlf15i91 p dert.•r @hn 1 

J!W ... I 

l) 'CJJ Potuel• ~JUWe (Uli ) 

ll) Cr.ti• p ... er. 





(•) Rpl\ at ytt,nv , The milk clo'\1.ing aetidty vu 

-.r.a.s ia teme of \lld.t.1 1ihere a unl't i defined u th• U10UIR 

of ...,_. required \o elo'\ 10 .i ot \be ree>~it.ut.ed ~ki milk 

•" !O°c in eo 8d• (10/'\, •en ''' i• ~. el.ot.tiag ti.a• in ed ) . 

Pr.»~c act.idt.y - d-'•ndned by '\be aet.bod ot leQ 

.... Wlldl ( 19'10). 

Cut&ln ,... ued u aulmtrate for t.be 

-.;r of pro'ecal7liic &CUW.'\J'. I' vu prepared fl'QI r neh rav 

oov Dia JdlJt ~ iaoelff\ric pncd.pitation at pli '95 vit.h ac.-tic 

aeld. be p nclpi tat.ell - D _. aeperat.ed fl"Oll 1.be aeld 

,.., bJ punac \)lTINgta mulla cloth, tboro 1 abed ldtb 

ntfttle8' a-'one in a llbe1' &Dd t'llt.end '\bro a Buabner fuOMl 

ui.111 sue'i-. Dae PNMN W8 np•t.ed '\vioe vlt.b &M\GD• and 

t1•l>7 viila -*•r, t.M aol•.nt. '-lac J'910ftd under ._..._ Tb• 

-•• tbm o"'-1.Hd _. dried o•er oalel ablod.de at. me. 

\t11P•Mlln allll ne?'M in a ~end lus bo'\Ue in a eool and 

•r, plu• u\il ... 

o .. per ee8' oldioD ot \ale -•• wa p~ahd, "1 

a..,M\ie 

1, 



tlaal "fol•• vu •ad• upt.o 250 al wit.b 0.2 H phoepbate buff'eT. 

(pH a. ). \dl•n not ua.S t'r•h, tbe solution vu k~t. in 

retri1era1.or (4 - 1°c ) vS.tb a t.bin lqer ot tolu•ne on top to aet 

To 1. 0 ml of the above til tra'te, 5. O lftl. of •odi ua ca bonate 

•olutioD VU added, folloved bJ 1. 0 "al of' Poli nt ent (1. 0 N}. 

ft.er r:d.JEine t.boro bl7 the tubee were ineu'bat.ed at ~· f'or ?.O mi n 

&ad the iat.end'\7 of blue colour dn oped vu aeMund at 660 111. 

i an Weo $pectroeol oolodaet.er 110del r L-21. Prot.alytic ac't.iYit:y 

ot the rennet vu apr••ed in unit.a ( mg tyrosine rel•eed p er 111 

lj r.s"' •olutioa). 

M•M•Dl aun• rpr \xrmde• a 

4 no• eolutioD ot L-t1 rorin1 ( . ipa) VU pr.pared bJ 

diaeol"filll 1Q) a g in 20 al .11 .qt Dd mUing ~ the "fol-. 

t.o 100 al vith cti•1.illtd vat.er, t.b\18 19\U a oonoea\ratioD of 

1000 UC per al. ••r:I.• of dilu't.ion.a were aoC'Qratel.1 p npared 

tl'Oll the abo•• •tock eolution \o •• ._. \yroeine ooncen\ratiom, 

Oil• al of &lie.-'- of \Ile ctlttereat. noentra\ion or t.1roriae 

aol"'Uo• vere uaqed tor pio\eol.J\to acrt.ivi\1 u d erlbed •rlier. 
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... n•Nl•rd .. ". vu raw "' plottia,r t.b• opti aal d •0111it7 

•al.a• .,ad.mt \he \7rodc• ooncentrat.ioa {rig. 1). 

I. 0 ltftf!1. pt rqr.e\ ep Upglt\l• acM,ti'x g.f Pe1ustcloeow trMi 

%• eu.l\ N of P•!!doaonM tr¢ vu uaci an Ute t•t 

oqam... tor amp•Tioe t.be at at of lipol1Bi in trlbutyrl.n egar, 

i D '8e p 1'99 •Dee of ~ pp11 «>Deen\ rat.1o ot nW>l.d 1 bae\•rl Al aJ3d &Di f!lAl 

r-..U ud • r -~ (ooatrol) . ri'-rt1 r1.n aT vu di•trl.bited in 

eT oooli rg to 

...tt, 

.J. of d:U .. celJ. 8 OD Of-• fryi V9N add ed, \ho ro 1 

0 
alz• aDd 1.&1.• iwaclS. at.el.1. • pln• ver• ineuba"\.cl a~ ~ C 

tor Utan. di.am er of' the lipol,ti c z.oa. around irolated 

i .. 

s. r 

• I 

2.0 sl 

15. I 

Mn> Ill 

'·' 
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'·O Chwt ao)dm ach!dul.t 

~!!danti•ation of milk a Cov ld.lk vu t•t«i tor f"at and casein 

co.Dten\e (ISI, 1960) and vu .n.andanH.zed vit.h skim silk to the 

caea~tat ra'\io ot o.'1 to reduce rat loeen in \lh91 and to 

ge\ amdmum )'ield of dieeee. The 11tandardizad cov milk coMi~ted 

of 96 litr• oov 1l'llk and 14 litres or skim milk. 

Put.eud.aation or mUk I On• hundred and ten litree of' the 

et.andardiaed 00111 111.lk vaa pastwti.aed at 650r, for 30 Jiiin, and oooled 

'° ao°c in an aperl.Jaeatal. cb ... ··"'· 

Rieerdng of milk ' To the cooled paetanis«i milk (at 300r,) in 

a cb,..e ~at, 1. ~ ot 18 hrs old LF culture vu ..Sded, v.t.t.b 

\borough .uinc. 

SetU!g tbe milk s f'\er t.be a'\arter action for 15 min 1. 2 g ot 

tbe Rou17 rennet u 1~ solutil") n in disUlled wat.er vu addtd and 

abed t.brougbl.1 to clot. th• ?ldlk in 31 min. 

Cu'\Ung tht 1uJ!I a lttr•r ch•c:ki.rc the CNrd 'Vi.~ t.heftlala•ter, eurd 

,, .. tut i.d• ea , Ul!irg wider wire ebeeee krd.Tee. Tb• AA curd 

vu e'1rnd a'\ a lov epMd tor 5 nn or eeparation of vb97. 

Cookiac t.be •N a Uai~ e'\eam in the ah._• ft\ jaetet, cooking 

vu \ar\ed1 to ine~• t.be t4111perature gradual.17 to p.U taperature 

et 1t'c u one hr, '4\b s\eadJ agS.t.a'1oa. 



Dnilllqi \Ile 'ii'JQ a .At. tbe dd of' COGld.ng, adt.aUon vu etopped 

t.o pend.~ '\be 9'2nl• t• ••U.. 'lb•• \be eunl• vere pushed t.h rough 

'Ule 1'1a97 \ca~. ad or \l&e •--' with a CJ\lrd rake. ~r imerti11g 

tJle 8\rai.ner, t.be Tal.Ye va9 opened ~ drain ott the vhe7. DuJing 

N.D-Ott, par\ ot the Jack~ vu tilled vitb van vater to keep 

'1le yat, w.n tor ebeddar:lnc. 

'lla• vbq and aunt aapl• ven oollecrt.ed perlociiaall.7 

tor ual.Jei• or pH 'itratable acidit.7, la4'tio add bae\erl.al 

eout &Dll red.dual. renn-' act.i Yi '\7. 

bel.ov \be eurtaee of tbe -•1, Ule, v•N t.rencbed ewer tbe l•~ or 

the •'· Trellabtd G'lJ'd vu pe!llittt6 ti. •t. f'or 15 min tollcndrc 

-.1.te wh91 r.eval.. Tbe tvo tnnebed curd eol.umm ven out 

loag\itllflinall7 dovn tb• slddl• or eurd ool11U18 vith a large brud 

Jud.te and t.llen bonoatall.7 a'\ approxima'\ttl.J 10 ineh• iat.enals. 

Curd blodt• ven left uDdie'\ur'*I tor 15 llin at one inab 1p!U'\ troa 

_. o._..er. 'lllen t.be 'bl.o•• wen tumlll o••r. T!d.a wa rtpeated 

'td. .. a' 11 at.a ill'hnal.e. 'lb• tbe lDdi Yi.dual bl.o•• were piled, 

ud d•l&l.• ble• ven tuned tor ner, 15 llin uat.il t.be em of 

ebeddadnc pedd •o \ha'\ aw aurfao• were .., .. .._ 

!Ile U'n'-bl.• atldlt-7 of \la• oleu vhe,, .. i' f'lowed rraa 

"• •' 1a'\e alt a'\ tile 1-gil •• ai.U • ud end ot ~ 
" 
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peried or at. dltt•rent tiae i.lltenale vu determined. ~en a 

U'rable acldi\7 of abou\ o. J8l,i in tbe el•r ldle7 nacbed, 

'b• cb ... • bl• .. ver• JWTed ro r llll 1 'Ing. 

Mi,lli m th• fNr4 11&\pll 1 !he tl.attened out. ~rd el.alle 

vere fed iato a 111111 cc machine t.bat. _.. eupamed over t.be c:bee9• 

Tat.1 and cbopped itl\o piec•. The eird• vere '\urned &Dd spread wi~ 

a st.ainl .. .t.eal. band ton url.qr nd.lling. 

SalUqg t.he curd 1 Colll'nOll •al'\ ( l aCl) at. conoeat.ra•t.ion vu 

1tpliaklld o••r tbe curd. ~alt vu 11pplied in three lot•, al.loving 

\b• tor wd.10111 llixiDC• 

BpeziPC tpl PJMBM a At tbe bot'\<>"1 or t.b• a crt.al JDOulo or hoop, 

one mualiD mp clot.ts vas pla c. Then salted curd eu'bee vere n.lled 

in t.be aet.al. boop and vu oo•end with th• clo~ The st.eel rl.m vaa 

tit.ttd iat.o '\be astal mould. Tb• 1IOUld ,.. imert.ed f or p,._~inc 

at. 20 p.a.1. gaug• pre18Ure &Dd preesed over night.. 

Dqilll tbe .... a cb ... • block v .. properly labelled and 

Jttp't, &' 'O per oell\ rel&t.iTe humidity for 2 dQlle 

Oudy a lb.e libole ..... blo• ~ parattined at 2',o., (118.38C) 

tor I ad•, aJld plaoed in ouring rooa a~ 811J rel.au..,. buaidit.7 tor 

ripeninc tor 10 maUaa. INriJtt ripeain ..... aaaipl ven ooUM'\ed 
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allll aml.711ed f'or 11ioro\dal coume, ch.U.cal. parame-t.en and 

••Jll• ac:tidti•. 

Sampling of Cheddar c:b ... e and de\emioation of it. 

aieroQial 0>ut,en1.8 vu done according to the methods of" APlU ( 1960). 

5e 1 Lf qti.c a4d baGtrial coUU I 

Sui t-abl.e dilut.iou of ch eddar cbeee · boiio~enattf' vere l.&ted 

out usi.ng yeut dext roee agar. 

Iwt 4•\mae MN 

least atrae\ o.~ 

pept.one O.IJ 

Da\ro•e 1.<3' 

.,ar 2.~ 

pH a.a 

5.1 lqa-111t1 c; MGtdal qM) ' 

Su.i\&bl.e dUu\iom v•N plated vi'\b 11\ltri.ea\ agar aDd 

0 
i nauba\ed at 1lf c tor 2• - '8 bn. 

o •• 

0.31' 
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2.~ 

T.o 

I.I PmWl.xt.i• bat!rtd• & Sterile Him milk {tar) ,,.. 

added tto •'l'i•IR agar, and uetd tor plat1Dg. Colold.• produelng 

a clear son• due to p ro'eol7fte vtre eounted. 

I.' Lipo1;r!;l,c )l.Q1r1a a Tb• lipoi,tic bacteria vere munted 

bJ plating on \r.l.br\7ri.n agar aocordiqr to tht proaedure o~ 

1.1 I••\ em pld mW a Pot.a\o datroet agar vaa ustd 

tor emaeration of ,. .. - and molds (.lPHA - 19&0). The plat• 

0 
ven illouba'\ed a'\ 12 c tor 5 io 1 "-!.\.~. 

,,,,,, '"'•' .. , 

pH 

500 al 

20.0 I 

20.0 I 

100 111 

1.1 

pH adJut.ea\ a On• al of nerile ~ ta~ric adld ,,.. 

_... .. \o 100 Ill of PDA Won pourl 11 111\e -· pla'•• 

1. Q Cle!!l!!l •M1 !'&• et .,., 
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••1 J!! a Ten grama of cheese 11~1• vu ground vi.th 10 ml 

of di.Ulled water ia a monar· vi'Ul a p•t.le. pH or t.he ch._• 
pane _. .... und uaing \be Gl.obal. digital pH 11&t.er (ISi, 1960). 

6. 2 Iit.ra'9W.• acd,,41'\;r 1 

ien grm of Cheddar ch"8e •ample vu ground ldtb O ml or 

cliat.illecl vat.•r in a ao~ol" vi tb a pentle. Then this aluTI7 \1118 

U\rated cai.net. 1/9 NaoH to '\b• pheml.J)btbalcb. em point. 'Ibe 

\it.ra~bl• aei.di~y vu apreeeed as percentage l etic add 

(ISi, 1910). 

6.1 Mg\!tun a 

One graa of eb .. • aaple vu taken 1 n a aoi. ture diah 

• aDd kept. in aa o~en at 100 or 2' bre &Dd weighed ror eom~ 

vtd.gbt. Tlau th• moiet.ur• percen\age vu calculated (I I, 1980). 

&.6 le I 

tbrn crma ot g•UDd eh••• vaa '\alt.en, in a dl••• ~ and 

iuened in obeeee but.110m••r. Ten al ot 9• eonoentJ'&ted ~ul.phurl.c 

acd.d wae ..... t.o \be t.rt.1nmeter ad Qe eoa\enta were 1lix v.U. 

Por pNper •:dnc, t.he \ut.1n.meter ,.. k91>t. in bot. vat.er tor 20 sln. 

ODe al •f a111l aleobol W8 addtd '\o \he tart.71a1eter and but11':>ll-' r 

_. olo8ed vi '11 iultber lNl8 Ud ~erougbq aixed. !be blt.710aet.er 

vu plaoed i•. Od\ri1\ll• aad • ri.1\aged tor a in at. ..n... 
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.,...a, aDd the tat per eeat. vu DQted ( I SI, 19'7). 

I.I Pldtpl.yt.1.o dMpdttigp ip •m1 I 

!be pl\)t.eo.1.yt4.a bl'Nkdovri in ••••vu 11euured follotdng 

\be •.tbod of Taltaliel'lt and Price (195'7). 

a. o.a M Sodlua el.tat.•. 

1.'1 I Bel. 

'len gnu ot ob .. • vu blended vitb 40 1al ot • 5 M Sodiua 

elt.rat.e olu'\ioD &Dd abod '<> Ill ot di•tilled vat.er in a wa•nc 

bl.eaeer tor 'I Iii.A at hi8b epMd. the t.o't.al "loluae of' the abrne 

eolutioD vaa made \1)'\o 250 al v11ib diatilled water. ne bundnd ml 

ot 1h• ..... •ol.UU llD vu adjut.ed to pH 4.5 vi\b 1.'1 Rel. The 

total Yolume ot ~. •olu'\ion vu tll•n Md• upto 115 Ill, tllt.ered 

alld t.be tllt.ra'\e vu nt.eq\ld\11 ued tor 'Uae •ti-t.ion ot 

pioteo.1.1'ie adtidt.1 .. d•cui.W • :rlier (2.2). 

I.I.I !a)tl, pl,tipgtp I 

,... ·-· •111pl• Vall taken in o.I I lot and cl1.c•'\ed v1 \la 

eo.neea\ra'\ed eulpburlo add, •di• •W,pbat.e aad oopper 1tulpbat.e aDll 

t.bea \lae lll'\rosen _. •-'•lllined "1 alkaliH cli•t.illatioa. (Mio~ 

IJeldul at.bod) (I , 1940). 



_,..,,_ 

I.I.I. l11=pn,tlp ll'\IMW I 

Pi•• in.a ab••e _. taken alll a paat.e vu mad• vi th 10 111 

tiattil• va"9r ( 40•c) in a p.nl• and 110rt.ar. To tbi•, 25 al. of 

IJ \liab1oro a-'ie aeld eolut.ioD vu added. ta\al volua• vu 

JUd• \lp'\o IO ml aDd til\end. 'rw 111 ot filtrate vu t.akea tor 

altl'el•D d-'eraiu.Uon (ISI, 1960). 

t. l.6e flp)ll,p gl\mgM I 

It i• ealeula\ed lV t.be dittereaee of ~t.al. nitrogen an:1 

ao-,,~tein ld.~1qea. 

•• I.I. ]!r!t 1W19plt I 

ho,_.. of ob .. • vu dl•sol•td in 25 al of dis't.111.S 

va\er (60-C ), tlltend ud \be tilt.rate VM 111.xed ld.tb ~ NaOH 

&Ill dire~ clhU.lled (ISI, 1960). 

'· •• G I4pe.1.Qi• agt,idp 

1.ipel.7\1• aoti'fi\1 ot t.be o1a .... .a d9'et'ldnN aecantlna 

to ~. llOdt.tl• oappel'-80lf ••'\bod ot , blpe .,e Jl., ( 1980). 

JtN!llM I 

1) P•a•r =rm a 

I 
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.... ,.._. .... tlllerUe •abrt.ioa. 'fb.a 1.b• pH of '1d.• 801.ution 

., .... J.n.t '° pft 1.1 vit.b 11 •odi,. IQdrmd.fle. nee~. 

-.-re.., •"\end i• dalk a\ rooa ~-.•ra\ure tor ... 

il) QMer n=• I 

IOlli didb71 cli1ibio ear~ •ol.tr\ioa (O.lj) in 

a-•1.a•l. 

iii) Sg1y9' I 

Min¥N of ablorotona, h•'•• and a.thanol in the 

n:t4.o ot 501,lal (Y/v/f). 

•n rm• 

In a glu• ~end t.u'be, 0.25 I .... vu \Men aid mxed 

vltb 0.15 al of di•U.ll.ed va\er "1.th -· help of gl.aa• 1llcl. Then 

0.1 al of 0. 1 I b1'f roebl.orlo ui.t ,... cded and oon'tea\• were .Uld 

1• a Tor\• dater. 'fbe 2 al of a1pper re.cell'\ vu edded &Dd 

eoDt.•11\• _.,. .,at.a aixed in a Ver\ •Mker. Tb• a.o al of 

80l.Ye8' aiz\u. vaa added aDd the Mllpl• wa ahakea tor SO Id.• in a 

•'-17 lblbatb aauer •' 2'0 1p11. Tlae oolliea'Y veN oea\d."31ell 

ter 10 Ilia a\ llOD - •CJ> IP• 1• aa I•ena\io-.1. NJl\rihce. !be• 

I.I Ill of tile eol••• lqer - \ramfernd \ct a \en \ulae 

eo"'-1111.llC 0.1 Ill ..i•r ........ Co1Rell'8 ven ea• alld Ule 

lneml\7 of .ieu dnelAp .. (1•11.., -1.Gu) ,.. awund _.- '60 • 

ill a •-'•-1. eoloda-'er. 
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rm•get4,gp gt t.191 •1.e••t4 wn• • 

V.S.~ed <l'l&ft\i '\7 of pabd. tio add aa diasol •ed iD 

ablerotom-e•~,....U.aaol {Cit\) •ol•eat lli:d\u·e and •olw.• vu 

•ad• \lpt.o 250 111. Then t.o, 2.0, 1.0, '·o and 5.0 Ill. l ot.a ot \be 

101\&tion vu ud• ~~ 100 al vit.h CU •ol••at. The bl.adr oont1'0.1. 

vu aaed aomtit\ltinc 0.1 Ill or wk111 milk. Tbe standard aoluUon 

vit.b \he "1.adt vu ued tor lipol.114c ri.&Ddant eune (n1. 2). 

a. 't. i. JplaMl• •fldiu 

Yolat.ile ac:l.di\7 of Cheddar eh""• wu estimated bJ tbe 

a9\bocl or Rellp•Dl•• aad Lieu ( 1968). 

1'1.tt.1 1nu ot t.be .... •mpl• vu groUDd vi~ 10 111. 

di•tilled va\er aDd '\r&Mfened \o a 200 al Kjeldahl nuk amd 

l.O Ill of 11 nlp9uri.e acrid vu added. 'lbe n..k vu clotlecl vi\b a 

naltber oo'ltl vi \b t.aae vMb bo'\tle l.1J>• ot r1 \UJIC. The loageT \ube 

.aippiag iat.o tibe •upl• vu eoDn•e\ed \o the coDdemor. 'TMll 

100 Ill of \he tisi.Ula'\• vu mll•-'ed Dd U'\rated agai~ 0.1 I 

JiaQ8 aad t.be Tol.aUle ac4di \7 1a ap r•• eel u al of .1 Ii ~ er 

SO I of tbe ob•• .. 

1.1.1. ALt"'11 a 

au.t.71 •a\ell\ iD .... VU ..U..'\ed aeeoNi IW \o ~. 

•fthod of Pack ~,A\. (llM). 
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B•gmY I 

1) aittertd }qdrGQlud.n• bJdn>ablorid• 1 

(•) l!.O 1 or '2HPo, vu die•ol•ed in 100 ml ot 

diatilled vat.er. 

iD 250 al of distilled vater. 

( •> e.o 1 ot 80diUJ1 a~'• vu di••ol•ed in 100 ml 

ot di~till.S vat.er. 

Solutiou, a, - aDd e vere mixed i a '\be ratio ot 

2) Ae.t.one pboephate 1 

29.0 1 of '21'Po, vu clia. olTed in dieU.lled water and '° al 

ot pure a-'•• 11M ..tded. Tbe eolu't.ioa _. md• up to 200 ml vi th 

diaU.Ued va'\er aDll •~Nd in a oolCJ\lred '3otUe and lupt ill t.be 

Nfdcerat.or. 

J) Alk&line ~rt.arate solution 1 

Sat.ura\ed p9'un• odi• t.ar\arat.e ( 100 &/100 ml of 

dia~ill• va,er ) vu Jibed vi~ cone•D\ rated 6, Cit in tbe a\io 

ot22 1 I. 
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I) 2vea - IO. 

Pmt!dure a 

tit\ed with a '\np eont.aialng 1 ml. of buffered hJdroX71-ine. the 

\..t tu'9 ... 1-•raed in • vat.er '1&'\h at. '* aJld nU8bed ld. th 

nS.~roa• gu ror it bm. !be bJdroQlamin• t.nrp ,.. tba 

cl1•oolllle~td aid '\he tip of tbe oonaec'\img tll'be waa rimed in\o \he 

tnp, w1'11 a tw drop• ot 13' '2 BPQ,. 

then, 2 - I al ot tVHD - 80 vu add .. 'to eb .. tiothiag 

duriac ld.\roc~n tluahinc. 

%he )Vtlroqlaioe t.111p vu \hen 1-ened in a ~er bath at 

'11°c. .After lO Illa.. 0.1 .i ot aoet.oM pbeapba'• .a added. TM 

Id.due - ooel• ... 1. s al or alkaline \artarat.e and 0.1 al 

et P ~ eel.at.S.ea were ... .._ 'lM coat.at.a were thoreughq lliztd 

a\•• •'-I• !be Ml vol•• vu aad• llpt.o s.o ml vi• 'Uae 

MdiU.O. ot ~'a BP0
6

• Pillk ooleur wa dtnelaped aDd i~ _. 

•-Nd a\ llO • 1a 'tile S,•-'ro-1 OGlodllder. 
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TM eonoent.ration or diaeet.11 Wll d.teTWined 'tv' 

eowp&Jiaon vitib a •~anl tatne of dia.tb7l gl~• or 

diaeet.11. Bl•*• mtld to lero t.be aolor1M\e'I' vere a'\eril•, 

\IDeul.,\1nd non ta\ ad.1k \reat.td aacst.~ u tbe aupl• W.nc 

,., .. tor diau'\71. Tb• •olut.ioD or gl10Jdm• or diaoe't.yl 

v .. prtpand to gi-.e l<X> \II diaoet1l p•'I' 111111u.t.er. .DlN'•~ 

ooneell\ra't.io• ot diae9\yl aolutiona were 'tr•ted .. sample 

............... 
•••••••••• ....... .... 

• 
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1. 0 Actirl ty And O.ayour p rosiuct.io n by LF- culture : 

Miot0acopic aamin t.ion or 2' hrs old L -culture mea.r 

stained for G am reaction, 11bo"Wa1 gram ponitiv• coed. arranged 

in cbaina. 

1.1 Activity i 

'When J..F culture vae inocul.a.ted in !'kil!'i milk and incubated 

at 31°c tor ~ h~, it. p roduced O. 37, lactic acid. The g rade of 

act.irlty of' the culture VP fouDd to be B&ti8f'actory. 

1.2 ?l.ayour pruduct.iap ' 

Wbe.n th• Ll - culture v~ t~ted for n VO T p roduction 

tor 30 min at room temperature, a li htly pilic coloured ti~ 

t'onu.1.ion vu obeened on the top of the liquid colu."11D indicating 

tb reby, slight fiavour production. 

2.0 Mi,li - cl.qttinc and pmttp.lxtiq agtivitie" ot rtpnet , 

the milk. - clottirig and proteol tie &C'tirlti or l ou 

rennet from Mu00r pueill\11 Lindt, Haneen•e animal renn t and 

bacterial. rennet f1'0 Bacillus eu'b\ili• K-26 an re nt in 

Table - 1. 



Table - 1 
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Milk-clotting and proteolytic activiti .. or 
different milk clotting enzymee • 

. -.-.-.-.-.-.-·-·-·-·---.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-· 
• 'o. -t1.l.k roegul.ant 1 ilk-clotti~ Proteolytic Mf A/P \ 

activity 
( unite) • 

activity 
(ug tyrosine) . -.-.-.-.-.-.~.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.~.-.-. 

1. 

2. 

s. 

NO\lry F-ennet 
(Mucer pua1l.l ut1 Lindt) 

Ha.M•n' a aninsal rennet 

Bacrt.•rlal rennet 
(]. aubtilia Jt-26) 

120 O. ('j?B 

3.158 68 0.046 

•.ooo 190 0.021 

.-.~.-.-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·---.-.-.-·-·-

MC U rd. t. s Amount of ens111e required to clot 1 ml of milk at 

0 
SO c in 60 eda. 

Bacterial rennet bad high tdlk-clotti ng ( -&. 000 uni tB) and 

proteolytic actidties (190 ug ty1'08ine) followed by mold rennet 

(!.~ wd.t.8 and 120 ug t;yroaine) and &Dim rennet (3.158 unite and 

ee q t7J'Oltine). The rat.io or milk-clotting activity to proteolyt.io 

actid t1 vu more ror ard.ul nnnet ( o. °'8) follovm b)' mold ( • ~ ) 

and bacter.l.al ( o. 021) rennet.a. Hence, it _. Doted t.hat the mold 

rennet. vu intermediaey in its ailk-clotti• and proteolytic 
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!.O Etttc;t of npn.t op lipQ1yt,ic; aotiJitx ot P1tudgmw tr¢ s 

'lne etfecrt. ot rennet o n t.be lipolytic ac'tivit.y or Peeudomonu 

tryi i• ehovn in Pig.•. The atent of lipolyei vi.th the 

1 COJporat1on or 50 PP• reMet vu or tbe .... order wit.b both 

llOld and bacrt.er.l.al rennet, ldlend.n the lipolysis -zone had a diam e r 

ot 1.2 and ~arable to cont Ml. In the eue ot am al rennet. 

the lipolya:ia mne vi.th 50 ppa rennet. incoJporation vas 1.8 em. Hence, 

it. vu noticed t.nat. bot.h mold and bacterial rennet had inbibitoey 

ettec:t on the lipol7\1c actin:\7 ot the bacteria am on th• extent 

ot lipol78ia. 

'·O Qbtdda r sti••• meJr\ nc d!wtu1t a 

The eebedult ot Cheddar cb .. e p nparatiOD U8iDg 

•t.and&J'd:ia.S aov mUk, 1.Sj •tart.er culture (LY') l1Dd cor puei ll-mt 

rennet , \be ebtddariqJ ti.me-table and ripenlng are presented in 

Table - I. De buadred and tell litres ot st&ndaldised wd.lk yielded 

13.8 kg ot g reen di ••, and after milliiw, eal.tiqi and pressirc 

the Ob .. • )'i-1d _. 11.4 k1. the ti.at '\&ken tor dieddari ~ vu 

I bn and a tit.rat.able aeidi:\1 of O. 38' lactic auld and pH ot 5.M 
I 

wen •'"' ia \be -•7 :t t.be md of dleddarl.ng. 



atteet. ot narid ou lipol,Uo aotin \7 ot P•ffo!!Onu trwd.. 
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Table - 2 Cbtddar c:h••• pgyf ac;tur!M timf::tAblt. 

.-.-.-.-.-.-.~.-.-·-·-·---.-.~.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-. 
'lime Perlod 

To hr. min. 
.~.-.-.-.-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-.-.-.-.-.-.-.-.-.-. 

1. 

a. 

'· 
5. 

e. 

,, . 

a. 

'· 

Pastwrisation of 
.. \andanlized milk 
(63.5oC ). 

ooli ng ot mlllt to 
!oGc. 

Start.er action ( 1. 5%) 

Rennet action 

ooking 

Cheddarlng 

Milling & ~ait1nc 
(neld of green cb••• 
vu 11.e kg and ealt. 
-.id.a ,,.. 414 1). 

Preeeing 
(Pr.eed ..... vt.. 

11.6 kl)· 

Banteaiac (at e"c) 

10. M.puinc (at eOr. ) 

10.00AH 

10.!0AM 

11. 00.AH 

11.15AM 

ll.45AH 

12.•5 oon 

-

-
-

10.~AM 0 30 

11. 00AM 0 

11.15AM 0 -
11.•5 0 

1 .45 l OOD 1 - QO 

5 - 00 

6. 00 PM 0 - 15 

-

- '8 - 00 

- ( 10 montba ) • 

~ 
I 

I: 

I 
I 

.~.-.-.-.-.-.~.-.-.~.-.-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-

(110 litne of •tandanliaed 1111.k ce>~rld or 96 litee or cov milk 
Ud 1' lit.rw of skim ailk vu ueed to aain\ain eu~r{tat nat.io 
t.o o.,, ). 
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count ot Cheddar cbeeee during ripening dici lk>t sbov much 
2 

Tarlation And JUged fJOm 1.2 to 6.0 x 10 cfu/g cheeee (Fig. 7). 

7. 0 Chemical. an,] nis ot c;heet!lt I 

7 .1 J!! a Cbeddat cheese bad a pi:i of 5. !O at tile beginni~ of 

rip e.nillg, after Wieb the pH decre&$ed to 5.06 durl.ng t.he f'i~t riv• 

mouths of' rip ening. Io the later five onths of rip eni ng, Eheddar 

ch"8• eboved a gradual incr•ee in the pB t.o 5.3') (Table - 3 ). 

Cheddar chee11e prepared vi th fu~al rennet shoved a pH of 5.30 

at 10 raoaths of ti.pening, wherea11t che e vi.th ani al rennet showtd 

•lightly hi . her p i.e. 5.'3 at ttae s t age of rip ening (Table - 7 ). 

7.2 Titajabl.e aqidiU i 

'rhe tit re.table ae'idi t y duriqt rl eni ng of Cheddar cbee!le 

increased tram o. lactio acid at th• begir:mi ilfl to 2.0!~ lac't.ic 

acid at 10 moot.ha or tipenirw ('Iabl.e-3). ,\nimal. rennet cll••~ had 

a t.it.ratabl.e acidit.y ot 2.1 lactic acid at 10 moat.he or r.l. ening 

(Tab.le - 7). 

1.a o:lsture a 

.U the perioa of rioeni p r9t' ed, tbe 1Dois'\ure content. 

or .t\lnial rennet di••• dedre&aed t!'Oll the initial 37. 75 to that of 

M.QJ at 10 aontb• rlpding(Tabl..-1). nim'Ll reonet ch •• had a 
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•licbU1 bi. aoie'\ure ooat.ent. ( !&. 07 ) at 10 lrt.bs rip eal. a • 

than \bat, ot tuswal. rean.t cb••• ('I abl.e-1). 

':fable - J Ch•eal ocapoait-1.on of' Cheddar cheese during 
ripem.nc • 

. -.... ~. -.-.~.-.-·-·-·-·-·-·-·-·-·-·-·-· --.-·-·-·-·-·-·--·-·-·-·-·-· -..... -.-·-· 
Aie/Mon11b• Mo!•t.un pH Tit nt.a bl.• . at 

(~ ) acidity(~) { ) 

·-·-·---.~.-.-.-.-.-.-·-·-·-·-·-·-·-·-·~·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-· 

0 !'1.,5 5.!0 0.9 s..2 

* !?.SO 5.25 1.08 3'.1 

1 36.80 5.2' 1.20 M.O 

I M.,o 5.20 1.28 33.8 

I ~.50 5.17 1. 31 !S.5 

' M.IO 5.lO 1.•o 33.2 

I 36.'5() 5.()8 1.50 3S.1 

I sa.oo 5.12 1.IS 3!.1 

' S5.fJO s.15 1. '15 l!.1 

8 ss.oo 5.!0 1.a 1!.0 

t 14.IO 5.11 1.15 13.0 

20 M.oo s.40 2.0J 
3 ·' 

·-·-·-·-·-·-·-·~·-·-·-·-·-·-·-·-·~·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-···-·-



,.~ oont.en ot •--• nrha rl.penl 

fJ011 1ni t1&1. Talue ~ N. • to • 9' at. 1 o 

?.I Pmt.tqlytls dwrwlatiag in chtMt I 

1.1.1 The prot.eoly\io aot.ini1 of ab••• a\ di t• 

ripening i• preaent.ed in Tabl.--'• Cheddar oh • p 

tungal renn9" hid o.sao t1ro•in1 per 1 ob• e at. 

ot ri.p eniag, vb1 cb inareued -.>P naiabl..7 to • 7 

• 
• 

• 
cb ... e at. 10 montbll riJ)•ninc (Ta bl--'). ! n a ni•al. r n . t • 

I. 0 mg t7roaine per I obe•e v .. ot.erved at .ontba rir nc 

(Table-?). 

?.I.I Tb• eb•ni• in ditteren rd\ro1•n ~o 

ot heddar ab ... • are pN8d't.ed in al4e-S. 

rmai...S more or i ... oout,ant ~N bout t he rt 

•.28 t.o '·'"• though tbeN vu a li b'\ 1ne1'91.ae 

d.pealDC. u t.be rip•nlac t4a• ad•an...i, th•re 

la pmtd.n alt.roe• and a need 1... • 

ala al t.1'0I-. t t.b • of 10 ..al'Wl9 

... -m.. alt.• - .... of •n--
to 0.21 _. o.llJ 

••••••t..­
.-. &a., 

• • 



Table-& 
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Proteolytic aid lipolytic aativitiee ot 
Cheddar cheese dur.lng r.lpealag • 

. -.-.-.-.-.-.-.-.-.-.-.-.~.-.-·-·-·-·-·-·-·-·-·-·-·---.-.-.-.-.-.-.-·-·-
Ag./Montba P rot.ec>lytie aet.1dt7 

( ag tyioei ne/ I ch•••) 
Lipolytic activit.7 
( palmitic acid/g eh•••) 

.-.-.~.-.-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·---.-.-.-.-.-.-.-. 

0 o.e&> 38.0 

t 0.950 40.2 

1 1.SIO 45.20 

2 2.,50 50.25 

a a.875 55.60 

' !.820 &s.oo 

I 1.850 78.!56 

e '·<>'' 98.62 

., 5.000 109.&8 

I '·'!? 123." 
t 5.615 131.00 

JO 5.720 1!'7.12 

.-.-.-.-.-.-.~.-.-.-·-·-·-·---.~.-.-.-.-.-.-.-.-·-·-·-·---.-.~.-.-·-·-
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Cbaac• in nit.n>gen oomtituente during Cheddar 
ob••• ripeniag • 

. ~.-.-.-.-.-.-·-·-·-·---.-.~.-.-.-.-.-.-.-.-.-.-.-.-·-·-·-·-·-·---.-.-.-. 
~ontba total nitrogen Prot-ein on-protC.n .lnmlonia 

(~ ) ld.tJ'Ogen nitrogen nitrogen 

<•> <•> ( ~ ) 

·-·-·-·-·-·-·-·-·-·-·-·---.~.-.-.-.-.-.-.-.~.-.-.-.-.-.-.-.-.-.-.-.-.-.-· 

0 a.aa 5.16 o.62 0.180 

t 6.10 5.,., 0.88 0.190 

1 6.!8 5.39 1.00 0.210 

a &.38 5.!! 1.05 0.2'3 

I 1.40 5.20 1.20 0.2~ 

' e.11 ,.18 1.22 o.260 

I e.st s.11 1.28 o.2'15 

• 1.40 5.0'1 1.32 0. 290 

' •• ,1 5.()1 1.!8 0. 320 

• •·'<> 5.00 1.40 o.MO 

• • •• '·" L'S o.uo 

10 '·" '·" 1.90 o.ao 

·---.-.~.~.-.-·-·-·-·-·-·-·-··-·-·---.-.-.-·---.-.-.-.-·-·-·---.-.~.-.-. 
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7 .a Lipol.ztic act.in ty a 

?bere va9 increue in t.be lipolytic activity of the cbMSe 

during ripelling trom 38 to 137.12 ug pal.mitic aeid p er g c:be • at 

the btgimd. and end ot ripeni~, reapec1.i•ely (Table-'). A.t t.be 

end of 10 moaths ripening calf rennet dleeae shoved a lipoly'tic 

&ctint.1 ot 9'0 ug p&lmit:lc aeid per g dieeee, which wu enen told 

higber tban ~ reJlnet eb••• (Tabl .. 7). 

7.7 Jl'l.avo~r C?C!!pounde 1 

1. 7.1 P1acetyl 1 The diae t1l content or fr•h ebeeee at the 

be(imd.ng or ripening vu 0.8!5 ppm vbidi decreased to 0.25 ppm at 

the em of 10 nthe ripemn1 (Ta bl~). There lla8 a rlted deciw.se 

in \be diaoe\11 oontent ~ to 2nd mon'\h ot rip maw, artier vhic:b 

~ere vu onl.7 a light. decreue. The diacetyl cont.eat or animal 

reno.t •••• Uld fungal r noet cb••• at the end of 10 1tt0ntbe 

l'ipelllnc vu llON or l• eimllar (Tabl. .. ?). 

1. 7 .I Jol.atile acsl.di t.7 a The •olatile add content or c:b"8• dud.ng 

li.peni ie pr••t.ed i.a Tabl..... Tbe TOl.atile acidi t1 iDeJW.Std f 

a.10 to ?.'2 al ot JV10 lil per SO 1 eta .... cturina init.ial &Dd Dal 

et • ot D.p•Jll.flC. The Yolatile acidit.1 of 10 mon\ha ripened ani.Ml 

NDl19' .... vu 8.05 aa ooapand to 7.'2 al of J/10 aOH pe1' 50 1 

-.U NDDd ob••• ('l'able-1 ). 



n&TCNr eomtituents of Cheddar cb••• 
dud.ng d.pening • 

. -.-.-.~.~.-.-.-.-.-.-·-·-·-·-·-·-·-·-·-·-·-·-·-·---.-.-.-.-.-.-.-.---
Diac.t1l 
{pp•) 

Volatile ad di t7 
ml or N/10 -.OB/!501 cheese 

·-·-·-·-·-·-·-·-·---.~.-.-.~.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-·-

0 o.aao '-.10 

i o. '100 2.75 

1 o. !55() 3.&o 

I o.,eo 3.90 

I o.!oo '·1' 
' 0.28() '·'<> 
5 o.2eo ,.75 

• o.a1s 5.60 

' o.ns 5.90 

I o.21s 6.eo 

• o.2eo '1.25 

JO 0.250 7.'2 

·-··-·-·49·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-·-···-·-·-·-·-·-·-·-··-·-·-·-· 



&J'i•on ot -1 eal -D0111 
o anol•\ie •eon ~ b..n.-..· est•,.. 
~ pueillm Li~) oalf NII~_..,'-

.-.-.... -.-.-.-.-.-.-.--.-..... -.-·-·-·-·-·-·-·----.~..... ........... .......... . ' . ~ 

pB 

Titratable aeldit7 C•> 
fat ('l 

Total m:t.rocen (j) 

Pro'\111..n nitrogen (~) 

Non-protein nS:t.rogen (•) 

~ala aitrocen <•> 
P zoteol1'1 c aoti vi t7 

Cac t1?08ine/1 •-•> 
Lipol)'1..io aeti d t7 

( 111 p&lmi tic afd.d/ 1 ab•••) 

Dlao-'71 (ppm) 

Yol.dUe adl t7 
(ml of »/10 _...,, 

OrpllO •tile OON 

rlAnwr ('I) 

W, !at n(J) 

ftalab (la) 

Co I' ( ) 

.w. ( 

en.Ne) 

..... -.-·-·-·-·-·-·-·-.-... -.-·-·· ·-· 

• 

.oa • 

a.,. .o 

'·" 
1. 

o.•a 

lJ?.lJI 

.:a 

'· 
·' • 

11. 

·" 



7 .a Qrqpal,mtje nabati,pn ot Cbeidar rliw• : 

!be Cb«ldar ch••• Md• f'roa both muoor rennet and 

calt remet vaa eo11pared after 10 mont.ba ripeu:l.Dg. ihe body, 

texture and f'l.aTour of both the cbeeeea vere canpa.rabl.• and 

organaleptical.11 accep~Qle. There vu no bl."emeae or rancidity 

in the cheesee. The orga!lOleptic 8(ll(').N of the mold and calf 

rennet. ebees• an gi Ten in 'f abl.e-7. 4old and calf rennet cb~• 

bad a total oiganoleptic econ ot ff7 .•9% (ranged 8' - ~) and 

89.12:' (ranged 86 to 90.5'), rupectivel1. 



..... -............. . 
CllaftD T ................... 

• • • • • • • • • 
• • • • • • • • • • 
• • 
• • • • • 
• • • • • • .......................... 

Ill Cll ........................ 



DI~USSIOI ........... 
M&lllfacture of a good quail t7 Cheddar ch••• trom cov nd.lk 

depends on Ule uae ot an acti-.e et.ar\er culture, eui:tabl• rennet, 

apptopriate cbeddaring u.i. .. table and desimble ehangee during 

controlled r.lpeai.ng. the st.an.er b&eteria used in Cbeddar cheese 

aoJ11&1.ly incl\111• eingl.e or m:U9d etraim or etreptomcd or 

LP cul.ture, vbicb bne the ability t.o prodUce lactic acdd slovly 

a.ad ateett1l7 from t.be lacto•• eubetrate. EYeathougb , t.be cal.1' 

rennet baa been widely uaed u the ooagulati rig enaJm• for cheese 

in many countr.l•, ...tt~ta ban al.so been mad• to find rennet 

nbeti:tut• ot llieioblal and pl.aat origin( 'RJU, 197'' ChJi.•tens•n. 

19'9 ). The cheddar.log ti• table hM to be st.arldardieed tor 

1pprcpr.late ac:l.d product4on,fo111&tion ot a rood body and texture 

and at.eat ot gnen euni reco••1'1· !be eb ... • after salting, 

premai•, bardea1nc and vaiag i• kept tor ripening in the cold 

•ton ( e°t:) ner a period ot 8 to 10 monthe tor the d..,elopment. ot 

dedrabl.• cb-1oal and micJOblologieal ab•ngee, so that 'the 

r.lp9Dtd ebff•e ia OJ'l(anol91>tiaal.l.y aoC9ptable. Bence, in t.he 

preae.at. •tud7 th• Cheddar eh .. • vaa pr.pared lJ7 wring LP culture, 

M\!90r puri.11• rennet and ~ ll:lcrobl.al. aid eb..S.eal cb••• 
clurliw •ec1c1aring ud ripeal.q haft been npo~ed. 

Mleroaoopie aninat.ion of LP-aulWJ-e at\er 11a11 ataininc 

indioa~ed tll• pneeno• of ll'M po iti•• ooccd., arranged in obaim. 
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!be LP-cul.tun app•red t.o be a mix.S culture of Streptococeua spp., 

on \he t..si• ot cell •iae, arrangement and dlai n length. Single 

•train culture or mixture or ei~l.e atraim or . trept.ococem 

lagUa, ~· oremori• aDd §. l.actia eub ep. diaeetyl.aetis ba-.e been 

uec tor aatietaetory production or ch••• (Dutta~ .!!·' 1971 ; 

Holupf'al and Kriel, 1!173; Legg, 1913; Fnidtyan ~ .,!:!., 1975; 

l.i!OY and CbamakoY, 1975; stenc~~., 19'75; Mostert. and HUB11&Dn, 

1976; Grun, 1977; But.kue ~ .!:!•, 1978; DolesaJ.• aDd Ficht.ervoa, 

1918; Liasovtin, 1978; Pet.temon, 1978; Sharpe, 1979 ). 

'!Ile LP-culture vu found to be saUef'ac\orlly actiY• \d.tb 

the production ot 0.31' 1aatie acsld u per the grading of HornU. 

and lll1••r (19'1). Bence, it is rddeat that the culture tuted 

•D ptochlce auttleieat lactic acid during eheeee ll&Dllfacture and 

ripening, vbicb i• of a panmunt importance in eh••• pmduction. 

LacU c add bacteria produce t raeee ot fia-.o r and &J'Oll& 

oompounds, 11part rroa tbe p roduc'tion ot l.aet.ic acid ( anning ~ .!!•, 

1971). A eligbtl.J' pi dl coloured ring to ra&tion by tbe culture 

in the tl.aYour produeUoD t.•t, aucg•ta the pN9ellC9 of low 

1nel ot flayour campounda in tbe cul:t.ure. Tl:leee f'lawur 

ooq>oundll no1'11&1.l1 incl.me diac.tyl, aeetoin, acetal.d.tl1de, .tc. 

Tb• pr.eaoe ot f'laTour ocmpound• in lov ooncentration in the culture 

illdi.•t.• '\bat. t.beee oa11pound1t aigbt be produced b,y tbe Ll' cridt.ure. 



-
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2 to 4 add proteasee (Green aDd ~taclcpoole, 1975; Bdelaten 

and Jensen, 19'10; Khan..!!.!!-, 1979). 

''411.k-clotUng and proteol.}"tic activities or Mucor pueilllJ! 

Lindt p:ioi.eue vere 3. ~ unit.a and 120 ug tyrosine, reepectively, 

and were nportedl.1 cl08er '\o t.be valu• obt.aintd bJ Ivat!aki £ .!!· 

(15167). tjuoor prot•11• and baeteri.al. rennet were found to be more 

proteol,tio tban t.bat ot cal1' r.nn.t (Mickwen and J'iah, 1910, 

bo am Mat.bur, 1979). 

'fbe ratio or milk-clQtting to proteolytic aet.idt;y of' . ucor 

reiuwt i• D•r•r to t.bat of calf' rennet than bacterial renne't. 

Ivuaki (1967) alao found that MucoT rennet bad a.loser ml"-olatting 

t.o pro'tteol.Ji.ic ac1;i.dty ratio to that ot calf reanet. .All th• OU1"1 

re~ showed eloaer milk-clottiac to pn>teolyt.ic ae\idt7 ratio 

t.o t.ba\ ~ ca1.1' rerm.-t, it ma7 be apect.ed t.ba\ th• ,teld of eb • 

aDl Ht eat.ion or tat. '-1 \be esnd tl&1 be ao n o T l•• trl.mU. r to t.bat. 

ot ..it nnnet. It t.be pn>teolyt.ie aetivt.t1 of' renn.t. 18 110H or 

ail.k·olot.tiag ~ p roteo.11\i c act! ri ty ratio 19 l '\ban at ot 

..i_t ren.t, ~ Jiel.d ot ..... &Dli ""eat.ion of f'at b;J the cum 

-., be 4ff•1n\m .. (Y•riasa, 19'1J lel.tter, 1910). Bu\ the \:Juterial 

iwm-' ablblttd aeee•iY• prot.eal.y\ie ac:\idt7 and l•• rati.o of 

llilk-elo\Uiw t.o proteo.11\io aeU'dt7 \ban ealt ~ 



The bacterial and mold renn.t caUl9ed inhibition of lipolytic 

actidt7 of PeMldomonae .t'ngi in tributyrl.n agar, whereas the 

calf' renn.t. did not sbov arq sudi irtd.b:i'tion. Brandl (1970) 

reported that t.be animal reMet and Erldot.hia par itica: renn.t 

eauaed no inbi bi tion of butter fat h1d rol eie in a stapbyloco cal 

culture, but the Muoor pUBillua rennet did 

B&eil1ua su bt.:l.lia crud• p rottd. na.s es reeul ted in a detim te 

imd.bl.tio11 of 11 ue activit7. Tbe action of the rennet on the 

eztent ot lip~ might. intl•eDce 't.h• butter rat bydrolyri.8 

dud.ng tbe ripming ot the 4\beddar cb ... e. 

Tb9 yield ot eheddar4*i••• 11arrufae1.ured vith Mucor purillue 

Lindt. rennet ie 10. !6%, lihich ie closer to th t ot 10 - 11$ yield 

wi\b calf' 1'9Dllet. •rbi can be attributed to the similar milk-

olot.UDC to proteolytic activity ratio ot M1lCOJ: and calf rennetll. 
I 

After 1!5 llln l.l'-culture adU:d.t7 (1.5') in paeteurl..1ed milk, 

tib• 'tit.ratable aC'ldit7 ot llilk 1DCJ'M.8ed t~• 0.1'7 to o. ~ lactic 

atd.d 9ncl the pll decreued f'roa a. 5' t.o a.4.0. Thie i ncr • in 

U.t.rata'bl.e aeiclit.y 1a poed.'bl.7 du• to the grovth of -eulture in 

tile milk alld laet.ic acs:ld in tbe inocultft. It is a vel known tact 

t.bat tbe ta1"er bae'\erla utd.li1e l 8'oee alld p rodUoe ladt.ic acid. 

Dud.nc oheddadng, inereaa• in Utratabl.e aeidit.1 i• poaiti•.:L7 
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correlated v:l:t.h the multiplioation of t• 

tbe mcd.etur• Vlllt n.ned end 1 

i.ni'ial.17 tna ''·" to ae.~ 

iaenue in aeidit.1 or .... 

i.• f'aat-er, the raaoval ot r.t 

Jiel.d of bani cb .. • ( bJ, l.Nl • 

acd.d in the ch ... p 

p rodu <JtiOD V 

• 

( • ' 

I 
I 
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t.o ~· pr98enee of' monoOl!ll.cium p raau\oate. Cuein i 

eaid to aiat in rennet aunt ae diacaleium paraau\nate. 

lactic ac:id i• to111ed 11,1 the starter bacteria, it react.• vi t.la 

dieald\la panea.at• to give uno e&lc:iua panaemQrat• a1ll 

sumequent.17 frH paracaaein, vhicb imparts el tic properti• 

to 'the dle•• oud { Foat.er~£., 19")· 

During r.l ening, the lactic acid bact ri i 1i 1 •Uy 

i ncreued in numbers ~to 3ni month, art er bi ch decline 1 

muraber vu obeerv-1 {Fig. 7 ). During the co ree or ch • ri •nine, 

the lacU.c add content in cbeeee o i ocr ed. T • ibl.• 

tactora at.trimtable to tbe decline o rowth of lactic dd blcrt.eJia 

are reduction in t.be lnel ot lactoae alld 1 ncre • or lact.ic acd.d 

production { 1. 'O to 2. o•). The lacti e acid p rodu cc by the . ta rt •1' 

b c\erJ.a in tbe initial • • ot cb ... • Tipeni atreot tbe 

~ 

growth ot t.Do • bacteria in the lat!er p eriod t •--• r1 •ni• 
( ad•, 1915). Daveon and eagu (1957) nport 

crw io ..n .. lnel in t1 t v.-• ot ri mi , af\er eb 

i\ •bowed a 1Nll do cliDI in t.be rowt.h. 

Sine• tbe ou17 -" (t 00 r puaillua Li t) •hov• 

• l'O'\eol,.U 0 ........ 

~ 
\ 
I 
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h70ral.79ed prot.9lna pr111&rlly to nailer pept.idee, vbicb 

UDdervaat. turt.ber br.kdovn to tree amino add level. by .tarter 

baoter.La (LM, 197,, O'l•etee .fl.!!• 1 1978). 

Pro'\eolytic bacterial co'Ullt inorea11ed ini ti&lly up to 5 montha 

of ripealDC and turt.ber above no increase in number. 'tae 'bacteri.a 

ha'fi.r11 pJOteoly\ie act.ivit1 can vt.ilise pmtein u main nutrlent. 

in \be eb .. • &Dd dernd• th• into vat.er oluble ni t.rog• campound8 

like tree t.7naine and amonia. 

'fbe breakdown or protein or increaae in the mount or 

bn8dow prochacta oan be correl. ted vi.th t.be g10vth or pn>t.eolyt.ic 

bacteria. the pzot.eol,U.c bacted.a p011••• intracellular alll 

.nraoellular protM8• vbicb bting about pTOt.eol.7'iic degradation 

iD da ... e (Vadbera and BoJd, 1963; DW.1.•1, 19'7,). Proteol.)'tic 

bact lia nleae• ext.raoellular p rot.eu • ciuri t.be tJ. nt ti" 

onthe of rl.pelli.ng and intracellular proteae• due to autol.)'si• 

of cell• in t.be later • o eh .. • ripening. Th•• atraeel.1W.ar 

aad in\raoellul.ar prot. ... • act. on tbe par\iall)' d ndcl ptpt.i.d• 

to111ed due to tbe re et action Petenon ~ .!1•, 19'8; Vadh•n. 

alld BoJd, lHI; \6111D8oD _!! .!!•t 196'). It can also be stated 

iba\ \b•e enQaa eaD di rectl.1 degrade 1.be -.ilk protein into 811&1.l.•r 

.-pouncl• (li•••r, 1m • 

TM d""98e in prottlln lllt~m or Cb.Sdar tb .. e eu lie 

•''d."1W '- ua pmt.eol.1\ie ~dod b7 nuet., d&J'\er llaet.ma m 

e-.r pa\eol.1\io •rs•ld.-~ !la• inonue in 9all-P~'•n al~rog-. 
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activity oft.be rennet, .tracellul.ar alld intracellular proteuee 

during cb .. • r.l.pening. 

Aeemul.atloa of &nDOnia i poesibly due to deaination of 

tree md.no aalde b7 demd.naaee produced bJ start.er be.ct.•rla ( Desma21eud, 

1978). 'lbe decrease in the pH fn:na 5. 30 to 5.06, i~ attribut.ab1e 

to the piodue'tion of 1.ae't.ic aei.d, whereas, the increue in pH f'ram 

5.08 to S.'<l t.o the aceuaulation of aaaord.a in the Cheddar dleeee. 

Ou• \o the action of demi.nu• on tree amino dde, mmord.a 

aDd tr .. tatty ac4d• are said to be liberated (Deeaaseud, 1978). 

the increue i n t.be "1.a'\ile ae:lde can be partially attr.l.buted to t.be 

Mold rennet ebene shoved comparable level8 or non-p rot.t.n 

nitrogen, t7rodne and ... onia 'With that of animal J"eD!let cbMl!le. 

Higll levw or non-pn>tcn ld:tTOgen (1. 

cheese) aid amaoala ( 0.'2~) in mld rennet eb•- than t.bat. ot 

&ld.aal rennet, ab••• ( 1. ~, 5. 0 per g and 0.26 , 19pec ivel.y), 

iadicat.• web cna\er pro\eal.,Uc breakdown in 901.d rennet ch..,• 
..S.tb LP- eult.ure tban ~' ot aJd. al reDMt eb .. e. 

,I 

' 

L1pol.J81• in cib .. • i• eaid to be brollgbt abo\rt. b7 8'\arter 

baot.elia. Tb• lipolytic bad\erla iJa c:b .. • eboved greater increue in 

.amt.er in tint fi•• montbe o! •-• ripen:i.nc and later tb97 did 
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not. gn.w •uch. Bacterial lipue hJdroly• the rat. in cheee only 

art.er 15 - 30 days or so or ripening {Davie, 1965; Pete?'90D ~ ~·, 

19.e). The decline in t.be grovtb of lipolytic bact.erla in the 

e coDd ball' of the cheae rl er.d.ng period CM be dtribrt.ed to the 

lact.ic add producUon and to t.be f'aot. that lactic tarter or 

lipolyt.ic 'ba~eri.a can not. proliferate much vbea tree fatt.7 adde, 

e91>ee1ally lover cttain ratty aeida, are p:reeent in euf'rid nt1y 

bi b eoncentra't.ioaa • 

.H a re ult of bacterial. lipue action, rree ratty add• a re 

relMHd continuoualy t.bro bout the ripening period, f'nn 38.0 to 

13'7.12 UC ot pal nt.ic add per g cbe•e. Lipol,tic be.ct.erla oould 

bJdzol,ae milk fat., eluting ripening tn.a tri.~ycerld• to ti-and 

monocl7oeridee and tu rt.her to free tatt.1 acid• ( ~oud•n and 

Veringa, 1913). Iner_.. in 'IOJ.atile aaid!!I in cbeeee can be 

attribat.ecl to the rel-• ot abort chain fat.t1 ae:lde bJ microbl.al 

lipaaee (Ivaaati and loaikoveki, 1971; U.emoto and ~at.o, 19'75). 

t 

old rennet oh ... • at. 10 mnt.b• ripening st.age 11hoved t.be 

lipol)tic act.idt.1 oL 137.12 ue palait.ic add er cheeee, vbenu, 

animal rennet cb .. • eboved quit. bicb lipol.J'io actidt.7 (960.00 UC 

palmitic add per 1 ob•••)• Lov lipol)'tio aet.i:ri.\y f fungal nrm.t 

cb • oan be attributed to '\be inbild. t.or;y eN'e4't of thi• rerm.t 

OD llicmbial lipM•,. ae bown in P11. '· it. ,.. not.td t.bat. 2 • ~ 

of J'ellllet i• pr••\ i o ..... , a ooneiclerabl.e etfeet oa Jd.o!Qblal 
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lipu• i• apected. Brandl (1970) reported that. rennet f'mm 

cor puill.WI J.indt coul.d sbov inhibitory action on aicrobial. 

lipaae, apart trm it. lov llpol)'t.ic act.int.~. 

Diacetyl ie one or tbe major fiaYour component. in both 

animal &tad f\mgal. rennet cbeee ee ( al beTt and P rl. ce, 19"8 ; ~ ette 

aDd liaJper, 19~8; D41 and ltffney, 1958; Pat1.on _!! .!!•, 1958). 

Calbert and Price (19"8) reported that 0.5 ppM of diacetyl is the 

threshol in Cbeddar ch••• t.o give proper fiaTour. In funga:L and 

animal rennet cbeee ee, al.moet comparable quantities of' diacetyl i. •· 

0.250 ppm and o.225 pps in cheei;e respectively, were obaened at. 

the e.Dd ot 10 montha emng. Tbe diacetyl might have contrl.buted 

to t.be Cheddar ch••• f'lavour. A decrease in the diacetyl eont.errt. 

troa 0.85 ppm t.o u. 30 pPm in ti rst three mont.lle of rlpeni g might. be 

due to reduction or diac tyl to acetyl methyl carblnol by starter 

bacteria. Diacetyl in the fungal rennet cheeee mi ht haYe been 

produced bJ the atal"ter iao cul.la. 

Volat:Ue aeldit7 in t.be cbe•e WM 2.10 al ot J/10 odi\11 

h1droxidt{50 1 eb .. • at. t.be et.art or ripening, vbith inar.eed 

1nauall.J 'to 7.42 al of K/10 aai/50 g ch .. • at. 10 110ntha or ripenlng. 

!Ile volatile acid are proauoed b7 prot.eol191• (d-.:inaUon) 

(D-••wd, 19'1 ), lipol.1•1• (Haiper, 1959 J S1.edboudere and Veri a, 

1971) aDd la$ • met.&bali• (Susuki _e .!!- , 1910) bJ at.art.er baa\eri.a. 
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Bot.b a.Dimal. &ad tung al rennet cbeee• bad coaq> arable 

volatile aeidit7 contents (8.05 and 7.'2 m.l. nepeet.ively). 

ince 'the lipolyUc ct.iv.it.1 or fUnga1. rennet. cheese i• VfWS 

much l•e, tbe YOl. tile acdde might have been produced by 

proteal.,Jsie i.e. due to deudnation of free a=:d.no adds. comider-

abl.7 bigb proteol.yt.ic activity and high amOl.Ult.s of ammoni in 

fungal renet cbeee• augge11t that uf'tiei.entl.7 high ~t or rree 

ratty aaida llight have been produced due to proteolysis in fungal 

rennet ch•••• 

The ;yeast and mold count vu lov 1 n cbeeee d ring ripening 

2 
{1.2 to a.o lC 10 cells/g). he fungal popul ti.on also might. have 

eontributtd part~ to the prot.eol..)'tic and lipolyt.ic breakdown 111 

Cheddar cheese during ripenl.Jll. 

Th$ non - lactic acd.d btetel'ia oceurred in appreei bly high 

numbere in beddar ch••• duri.D the tl.nt four ontbs or ripening 

anl decreased further. attick and Hi ca (19!9) ucribed bi&h 

level.a ot tat.t.1 aald1 preaea\ in c:b"9• to tbe p~enc• ot large 

n•b•n ot non-lacti o baet.erl.a. to rd and rasler ( 19SO) 

eaphad.•ed that non-lactic bacteria, eep•ei~ rdcrococd ld.gh\ 

be 1Jm>lved in ~· ripening ot cb"8 .. 



'fbe orgaoolept.ic evaluation of the mold rennet cheee• 

ripened tor 10 110at.ba vu cmparable to that of calf' renn.t 

ob .. e. Tbe mold rennet ch_.• did not :!hov •111 rand.dity or 

bi t.tem... Tm eb .. • made vi t.b ~cor pwril.1U8 renmt bana 

been report.eel to be ideati.cal in all reepecta to tbos Jlade 

vit.b calt rennet ( gl.•1, 1974; Pien, 1976). Hence, it. 111 

concluded that a good quality Cheddar cbe•• ean be anu!actured 

usine ttucor pusf 1 lua rennet and LP - cul t.UJ'e vi tb et.andardieed 

tecbaiquee of cheddarl.ng aad ripening • 

....... ....... .... ..... ... , .. 
• 
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SUMMARY ....... 

Cheddar cb••• vaa prepared u:..ing LJP-cultur and No ry rennet 

from ttuoor puaillue Lindt and ripened for 1 moat.ha. lh• IJlOl.d 

remet bad the milk-elotting and prot.eolyUc ctiviti• or 3.~M unit" 

and 120 ug tyrosine/ml of 1% rennet eol tion, r peo1.1-.ely. he LP 

eul.ture productd o.37, lactic acid in Bki milk. It WU found that 

during cheddarlng, 28.8% of the tot.al r o.t added to ataDdardi 9d 

ailk vu traµped in cutd and the r t io whey. he mold r nnet. 

aaibited inhitzltory etfeet on lipase or •ewiomon rr¢. 

r.l.ng the tint two houn of chedd Ting, the lact.1 c ad.cl 

bac'\•ri• mul. t.iplic in log rl C Rte r chi a popu.l tio of 

J.2 x 1011 cell./g curd, Bi o.~ 1 c-tic cid vu produced in t.b• 

cb•ea• eurd dud.nc ~ hr of cbeddarl. • b moi ture upultdon in 

t.b• curd vu era.dual art.er cooki llD t.he alt rd had a 

eollt. ent ot 38. 32j. 

Dur.lag ripening, tbe la~ic a d bae\eria inc .S in 

1rowtb. I.acU e add wa prod c9d 

pedod tr. 90 - 2.~ 

eh • aDd turtber btl.7 deer 

appnel bl• gnwt.b in tint tov 

deereu ia -ber. l..t md mld 

mi 0 

t 

.. 
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There vu gradual inereas in t.be proteolytic activity durlng 

ti ening which ra•eci from 0.850 t.o 5. 720 m t yro ine/g da eae. 101.d 

rennet cb ... e ~bowed bigb amount of proteolytic breakdo\lll t han that 

of ca1.l' rennet cbeeee af'ter 10 months of rlpcin • 1old reur.et cheeee 

sbov-1 ood utent. or protein breakdolJtl, vith the accumulat io n or 

non-protein nitrogen and amionia in the chee e, hi ch vae hi~her than 

that or animal r ennet cheese. '\old r en et cheese at 10 months ripeni ng 

had a lipolytic activi1.y of 137.12 ug p al.mitic add/g, u compa red 

t.o 960.00 ug palmi.tic acid/g animal rennet cheese. 

Both mold and cal rennet cbeeeee - bowed ~imil r maount 

or v:>latile acslda am diacet.yl an.er 1 month ri eni. ng. e tne 

ripeni..cg period advanced, volatile acide content incr..sed in mold 

rennet cheese, which ranged from 2.10 to 7.'2 ml of /10 Na /50 g 

cb.... The mold rennet cheese after 10 months ripening had a 

oomparable body, texture and fiavour to that of' calf rennet ch•••• 
It did not 8hov any off-fiavoure like bittem 8 f9 or rancidity. 

It ie concluded that beddar ch••• can be prepared 

eat.ietactorily vitb the 11icrobial rennet f rom 90r puaill~ Lindt. 

vith 10 months ripenin period aDd the rip ened cb.-e v .. 

organoltptically acceptable and ccnpara'bl• t,o calf nnet. eb•• .. 

...... ....... . ....... .. ..... 
••• 
* 
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