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ABSTRACT

Four e\perilnenlal balches of Ljl Fetx cheese N're made b]

rcnh-rr,:: rrri.\ li' -;l' loJ co"'l,reril:r' l\l<' ' 'ldjll lrdrcJ

,,r'a, , .u ,,"" .rr ln hLn'i, nrl l '.'hld,rl rl- 'ul :U 0 l'l D\l ' l lltr lllr 'l
.,,,auir. .r .u,irrut t nt.h corrrained anhldrotrs milk Ial $ith thc samt lat

ion,"n, ',". prepareJ R€suliant chocse batches rlere pickled for l
rrllnrlhs at reiiigeralor lcmperalure. Sanlplls \\crc anal'zed $hen frcsh

an.] monlhlv du;in-q picLliDg period to stud) thc elfcn oflhis (r€atrnenl

.,, ,,, " .,. o,'',ri,rr. ',eoi,,t'r''' p'"p'r''- a 'J t 'r"" 'rrbiri \ ' I

,..,i'r"' t "t,...". ll* r('-lr' 'hc$cd Ih rr r(p'a' r|r nrl" f"r \'il'
dillcrcni otodificd lats. caused a \ignificarrt increase in moisturc

conlenl. \\hile the 1 S dccreased \loisturc and laclosc conient_r olrhe

iirccse decreaseLl- rshile [it. pr.leir and ash in'reased I' picklrrrg peri'rd

pl.!r.sied. ( hee't tla\our it rs enhanccd in cheese contairring dilterenl

n,,Aitl"a ,",. \hilc tirc 1e\lLrr'! ot ch..re \aried \\id'l\ dependingolr

tIe mcllirlg ']i rh. 3dddll h\Jri'ge!13!'J lia'iiolri' E\p1.rinr'nral'hc'se

shor.cd rJrrtcr ci,L,rur enil bener app'arrn'e lllin tllc 
'rntrol 

TIle

results also indicacd ttrar rr'pl3.:i g milk i;l s ilh diiircnl modified lars

relarded lat o\idation during I ip.nirrg p;rird Cood qualill and storage

.iur,lti,* p.t, cheese coulJ be oblained b\ repl3'xrg milk fal with

diffcrc;t kactionated hldrogenalcd Plam k'r|el oil
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Ke!- *onls: cheet? /tL ()ur enhanL.ernent, Jbta clkese, l nctilnatptaperties,niIkl suhst utes, nk)tliliedldt3,,t,irl,iii"ii.,

1.I\TRODUCTION

. , l.er,, .n(e\ r. .r\Jr"l r..p< ., rnl. o-i,rco L,..(k.t\er(
I:. "l*: T*',i."."i] :.p 

.',,,rJ" 
", l.;;;,r;,-lnl.. du- r..r..r,,_u. rld\.., """-..;:1.:'l:1, . lr,eudol. r,ar \dJ.en.r tcp $J. J. , 

",,r, 
,,""" 

",,riirrrrl .ne<f ,i L'.at mr.k b\ rt-. ..,-,,n1,,,"J nt-ri.." lr,l".';;:,rLrl i. n,r.l( ',, nr !J,r \ n.i k eirh.. r,.., " ;",; ;,;.; "- .LJr-r1ilt.d rrn ((.rr,Jrc. lhl. ler- i. ,ur " _.,..,.; ,;..,: :.; -IInlh .I .i1rla .heL.e. rr.rd(,n,,",,,. rf,*.r,,r,i.,. Oi,,I .1,.-,.u m.r.t, rhc r\prL-l{,(<x lcr: rLr.,r,r in,tr !..r,F i;r, rt,- 
',,.,", -

rnnrnt\ Ju. 1.. lhi J tI<rr,r(r, i,, rrit^. ,,p, ,,. n".i.,..,, .fr.",,l
.uaL .n,ll an.r ..,r., r r,It. slrreo arrd,our rnrtl ._,,".":;'J,',;:,"
[,];1, i:'p":i rron ."s nirk-parri,,,a,,\:,,n ,i,, .";".;;.;(.)<eD and eo:,1 la. .r:r ii.carrrir hrs\., co r.r,r, oLme\jrurn Lh,rlr rngl-\(eridc\ l\l( fjlir.,noq' a d H.,r,r.,',.,o;;, ,i,,. :i.:';:":"r,;11::l:,],llj i:],
;"11.,,1 :,-1. L,rs.r. u \r, . rra.,..,,..r tk.,ee.e,ro<rr r,.

, 
I ; p.,1 ., ,,1 .,., Lr.a.,JrLr,J. ,.,,... , .,-;.. .r-\e p.J ., 1 ... - ,aT,... t. ll]io-ri' '. r.- -',r ir :.,,, ; ;, 'l I:,',:": , :lb.,Jrr.-..r'-\ ,J!..,.r.\ J...,. , ui ,. ..-D. ro..r _..00....1i\ r

/Bdba)un. 06,.\.,jr.LJ, ,". . a,,.,,. ,t.r.,., ."" ,-r,,'"--'Repiu.rns .rr ,k trr $i,h ....,"0t. ",t. ,,-_i 
...1**

l;,1ili1::1, " "::l^..*gl',e., 
f,r o.u,.dir r ,,,. a..,,rr.,r""r;,,."o,

rar..r,c, ur i, - J.ret,.iee* ,rrsruit,, ;"" :_;;, i:i:i.:"r,,, i:;r,;,ll:,T51
nno (anLnr & \4h"r,!n ,,ori\41 l. "r. ,,rJ.lr

l:,1,:,,,. ,,, rau,.. rdr, .u, n .. prtr. \ern(r ,.,t , pru,,,, , .; l: ;ilmfon.',1 fkcLr rr t.r !1, t,. t-L(,u.e ot i,. Uf,rnt -,l"rr "r.l io,ic a,qr'r I, rr. ruud.rJh,t \. pkU l. a,_o.r\<rrJ.,tLoit irrrcnrsorjr.\a|cd lunctional properries $lrich rivcs itapolential irl manvfood

l



-58r-

s)-stems. l\{oreo\€r. thc high lar technolog} such as sciecti\e
h)drogcnd!ion. t_rac!ionaliLrn and intcrestntlcation. nlakes iT possibl.
to nrodii-i PKO giring a \eries ofmodified lers \rith difi;renr melting
and crystallization chamcterislics tiom rhat ofthe origin. t hose new
techniqucs could he omed 10 ptuducc lractionatcd hvdrogenated palrn
kernel oil (FllPKO) tailorcd- Drade to suit alnost anv pa(ioular
application Manl. of thesc nrodified fals are comarcrcialh altrilable
r'. and 1r( prun,r,d ti.r lh-i, .l,tr,,.lli,,r therrrore. I re;;r)r,,t lt,i\
work \!as 1o in\esrigaic rhe possibiliit of urilizirg differerrr tlpes of
IHPKO Io replace milk lal in Fela chccse conip,rrsilior. the
Lrrgaroleptic properrie\ anrl 5t,)rage slat ilil] .f rhe rcsulranr cheesc

2, \T.\II'RI{L.\ \\D }IETHODS

2.I. Nlat€rials
2.1.1. Palm kerncl oil modilied fars

Four comrrercial t),- pcs of fra.tionated. h\droq.nared and
relined palm kerncl ojlnameh: Imco_ Kerlo. Kenne and (erhi\\ere
kind11 supplied by Lodcrs L-roklaa0. B.\,.. Womerveer. ilollend.

2.1.2. NIilh Iat
lmponed aoh!dftrus rnilkJat (99.8 9i, ih1) lrom a Bclsium origiD

2.1.3. Skim Nlilk po}}'ler
Snral dried -lo$ h.al - skUn nrilL powdcr mnnutacturcd b\

\lLrrd\ 'iLIrll.ur,, l^. \u.trir,r" ",,.1,<,r r.., . r po.,. .l .'r
'ri lar.:11 l6% proteil anll.19';) r lstLrre \as uicd io manulalture Feta

2.1..1. Stabilizer and cmulsifier
\ irrniner.lal ilrbriiz.r €nrulsitler hlend natued l_acm I 5

(.clsisti r.1 gclatr:r. ;arraecenar and nt,rno and diglycerides) was
obta:ned lr.nr \liir I;,,i.d .\ddrtj\ e: eo.. Es\ pt. Ir \\as reco rmended
for 11hitc iirli .hecse \arietiei ,n.lnutactured by ulrrallltrarion,
specialll Feta !o impro\e the $arer binding capacitv i0 f.his t)pe of
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2.1.5. -{cidulant
Ghrcono-delta Iactone (CDL) uas obrained lron Roqnclte Co..

feres of l-estrem. Francc.

2.1.6. Renn€t
ThernNlabile microbial milk cl..ninq enzyme fic)n ltucot

/v. r?.'-. 'r'r.,t,r I ll 000 "upir.;cd b- r,i,r.br..J.tc,. lrdr,e \\-,

2.2. Methods
2.2.1. Preparation of pr€-cheese

Skim milk po\\der \1as reconsrirulcd ar,15:a trr ci\ e t0 9; tS
R..'' I.Itu.(r 'kirn nr., sa, ..llr.,tr . .J dr jn, a.-.rorn r.
r4",.bui..r n/.,ro' ..aJt;.Jht, \Rqu\ti, r..J.h |-,nir
(l!pe 2 S l5l !ubuLar. france) usinc zirijonium o\rde nrcntbranc
\,rith a totalarea oI6 8 rn: Ihe inlel a|d ourlEt pr.ssur.r *erc -i and IL..r -.-o<.r rrl. l . i.,r,"r, r.,r ,rr. ra. .jr\.ril ,rr. :-orIr
halcher Each ol thc -i npes of l:HpKO i\as rni\ed scparal.i) *i1h.' h Itl.;,,1 l-.rr.r..t,t..o\iJ..,ol,,.. r. (,\,U ,t..r i)V r.
rl (lr'ri ,r"^J-.t \r h,.i..,u.rn,Ii t.rt fJ,.r,\.J\\illr tl(t:r,r o..t.nLt
rcleniate irt thc \atne rate and urcd t. Scrle a! a conlrol. Thc mixcs ol,ll b.tclrc. '.<r ,rrr .,:. ized.clr-"(h .to0r r,,J.. lr..u-..
-_r)\1 .r .,',,: r .r..rl(.1.:r. 1,.n.-.-.,.,-r ,R"r,r.r. ..,(nrd_Jr,
Denmarll lhen. Lhei *erc pasteurized ar 85.C,i min - cooted r.rpidtl
lo 5'a 1tnd aled at lhrr tcmpcrarLrr.e orer.ntehr

2.2.2. Checse nanuf:rcturc
Each balch ol rdcniare $rs rni\ei uiih 0.59r Lecla 8t5 :5%(;DL. 0.0:9; aact: and satred nith j_0,; NaCI f.otkr\ted b\ rhe

,,rJr',. r ,' j.IrjJr li (r.rjdt ,.. at t..( -dlr ,I .c ,Q,r1;.,1 n.|..'1,,..'l he rennetcd balchcs \erc ptaced innr sraintes; jlcct ;rtaileri ardlcfi lirr coagulalion at 10.C. the rcsultant curd wasculrosilnilar
pieccs and packaged into 500 ml plajric container\. p13hcaled salled
pcrmeate (6r-n \iCl) $as poured on th. cheese brLrc co\erirrg rtre
conlainers the) \\erc th.I r!.alrslerred t(, a rctiicerated room (j__g,,Ct
.rr.l rc,,r .. li. . .(, o(r.r r t.., i n,. ,ll. ilr. c\oe rurl. $-l
Jup i;a.d I L orrrni ,.1 .re. . ,L I r r r . 

. I I { 
. 

. - I r I I ! rt tcLJ.i,.L, 1,.,n_d,lr( er] I I IPNL, . e hr r,tr .rIrrI: i.. ed i. l.i-. rc \ I r.
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oDLil.5%)

Fig. (l): A si plified diagrJm for anu'bcture

and skim milh Posder'

ofUF-Feta cheese from FHPKO
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Samples oI chcese \ere tlken ilrr che ical and organoleptii,
cxarrinari 5 $hen f.esh and monrhlr during pickling period.

2.2.3. Checs€ and fat adalysis
Cheese sample\ were inahsed iir nroislurc, total protcin and

ash contcnts acclrrdir)g toA.O.A.C (1990). Fal conrent a.cordine to
Irnr rl'ror,. IJcr^(".\rLkrr.o1 ./,,/ ' q )r. VrIin! l. rl i\lpr.
irc€ fal! acids {FFA%). peroxide valuc (PV) aDd iodine vatue (tV) o,
Jrrlerrnr lal, rcrc J.r.rm,red rsJ<..r,,<dorl e \L)L'.\ I g8r,
(olour,'l tu1. N.r,I'r(a..r"cd L.inS I ,\;1Jr,l triroccrer \l q^urir\
ccll sizc of5Trinch. lhiobarbitlri. aciJ value(-f.B A)\rxs csrirnated
al 53: nm as described br- Kccn! 97l) usirg Shimadzu
sp€ctropholometer -UV 140-. Klob. Jafan. (. hcese sample\ wcre alsi:)
organolepticall) scored lir fla\onr {tto rr,:,int). bod\ and tc\iure (:t)
poiil) and appearancc (10 point) b) regular s.ore panelchoscn Irom
sialf mcmberi ()1 the Dairy Technol(,S\ Dcpen ent- ADimal
Produclion Rcsclrch Insritutc.

2.2..1. Statistical anall-'sis
Chenlical and organol€ptic .esuhs wcrc slatisticall\ anrl\zed

L.iJ,s lh( ue',eral lrneir VoJ<t.,(,1 \t,pr..edur(ot \^S \on.
\at ANOVA was conducted accordins lo Snedecor and Cochran
(1q80). N{ean conparison \\,as perfi,rtrcd \!ith Duncan test ai a
probabilii- lc\el of (P<0.05). AII dala present.d arc rneans oflh.ee
replicales-

]. RESULTS ,d\O DISCT]SSION

Due lo the prinlipal role of palm kcrneloil modified iats in lhe
presenl stud\. ihe used I-'HPKO \ras c\amined ,rersus AN4f tbr solne
pirysical and chernical propcnies. The results arc presented ir'labje(l). i'rom the\e results. ir could be obscr,,ld that all l:HpKO were
characlcrize.l b) their lower densities in lcllo$ col)ur riran AtVt.
Thr' lello\!ish colour in AN{f is aftriburcd to rhc hilh telct .t
.arur(nu d, rr(.r. I t'.f1. I lr ,, ., $ n ,t( t; I ri< ,.r icl,,.oluur
in I-HPl..L, .. \ oc JJL ru th. Lftr.r( c\ Jr I-t(z.,rin; f,oce.. $hirtr
$as calTied out during retinin!:.
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FHPKO sho\ed a $ide variation in their mehiDg poinrs (Mp)
and lo\iifl! \xlues (I\') anong rhems€l!es. This is relatcd to the extenl
of h\droSenalio0 and rhe lirnils olfiactionaiion to $hich cach ofrhem
tras subjecr.d. The rcsulis also iDdicale that tice lalf, acids (FFA%)
and pcro\;de !alue |PV) olditlircnl fHpKO were comparable io thal
of \\11:. Ihis rcflects rhe good proccsses \lhich \\ere pcrformed
durlng prix r!tr,rn ot these FllPKO.

Table (1):S.rme phrsical and chcmicat propcnies of diilerenr FHPKO

' A-\,IF: Anhld@rs nilk tdt
r* |HPKCT fra.ti.i,3r.i hrlrlscnar.J p:rla i.r. D i

3.1. Gross chemical compositioE ofFera cheese
The changcs in chemlcalcurposirion oi Feta clr€ese made bv

rrplacir'!, 'nrll, dr $tth d:llercnt taln'[(rnel .jt .,,lrog.naretl
f|actioos are presenled in Table (l). Ihese results sh.,\! that lhis
treaamcnt rcsuhcd in a siglificant (p<0.05) incrcase in moisrure
content of lhe resulrant oheese. This increase rlas atlribuled to thc
meltins of the added hvdrogenated f.actions. The lower nrehilg
fraction. dle highel rnoislure oontenl 1!as in the Uoal product. lhis
ma\ bc du! to lhe cflect crf tesetabie fats on curd ten"ion.Thesc
lindings arc in agreenenl \i1h Het'ir] (tgl5). \Lho repdrted thal ihe
usc oa Baize oil in Donriali che.se \\eakened rhe lorined curd aod
cheese r.13ineJ high ni.iisrure conient . t he ,ame trend was obsrjrred
bJ faled .,1 d1. (:q381 !ihen !he) 5ubsriruieJ butler fhr uith pxlm oit
in I)omiari .h!_ese makin.g.

I he obtaincd results lndicate lhar moisrurc contents ofvariors
checses tended to dccrearlj qraduall\ as pirkiing period progressed.
Ihis dec|ease nay be due to curd conra.tion as a resull of dc\eloped

with AMF.

Iterns FHPKO**
AMT* Imco Kerlo Kerme Kerhi

Colour (R.d / Yellow) t.l/35 1.5/15 1.5/I5 r.3/I3 l.3i I3
Meltins point ("C) 32 27 32 35 3?
FFA% (as oleic acid) 0.1 0.0.t 0.07 0.03 0.05
Peroxide value{ff eo.O,/ks) 0.7 0.8 0.6 0.,1 0.:

ll l9 t1 1l
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Table (2):Gross chemical €omlmsition of Feta che$e as aflected by
fat with differcnt FI{Pk0

el_era.h..s. tuJr \Ih 3|irrLjrjrj,;:i:r rlr
r'fcta.h.i:i mi,r. riir :lrri.i.ni iutrrrJiJ hrin,:if ii.i !ilm ii..i:.: r!t
\l.ad rrillhr retlL..r.!.
Nlcli: r r[ ili. ,m. ].11.r r. ro( \iti li.anr I tl 1Lreni

acidil\ durilrg ripcning \rhich nra\ help roe\pelexcess ofrhe rvhe,
liom ch.cse cu.d ( LI Shibiny .ral. l98i and Salem & -{beid.
1997). Th. rcsulls also indilared that Ihr oontentoifelir cheese \!as
signillcanll) (r0.0i) afl-ected b) reolacing nilk farIirh dilGrent
IjHPKO. lt could be nolcd that FIIPKO cortained cheesc showed
lorer fat cont.nls lhan the coflrol. i his Dra) bc duc to ihe high loss
of 141 ,*hich presu[]abl! oc.urred either at anv stirge ofmanul:rcrurc
or in pickling uedia throughour the ripeoi0g pcriod. Thesc resull! are

milk fat with differcnt FHPK0 duri
Ficlling
Period

Kerlo

0 59.3' 61.1' 60.8' 60.6'
I 57.9' 57.1' 56.7'
2 56.r i
J 52.6" 56.r', 55.2 54.9' 54.2d

Fat

0 16.5" 15.7" 15.8' l6.t"
1 19.l' lr.8' r 8.1" 18.2" 18.6',
), 20.2', 18.7" 19.1d 19.2"
3 19.6" 20.2' 20.1' 21.0"

Total protein

0 !5.r', 14.8d t5.0' I5.0" r1_9"
I 1-<.8$ 15.5" r5.8* 15.r" ,5.6"
2 16.2" r6.1" 16.0" 15.9d'
3 16.5' 16.," 16.4' 10.2" 16.2"
0 5.2' 5.0& 5.1 5.0d"
I 4.1" 3.8" {.0" 3.9" 3.9"
2 7.7'b 2..1* 2.6' 7.1'
3 1.2" 0.8" l.l D t.l
0 2.5* 2.6"h
I 3.2" 1.4 3.3

3.7 1.5" -t.8" .1.6

3 .1.8' ],I, l.0b 3.9'
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in asreenent $ilh lhose reported b) Hcin) (i975) andSalem&

srr.i-a rlqcil. lhe tolal prot.in in lreated cheesc sbo$ed aslight

de.r.ar. ,. a rcsult oi ihis treatmeni th'o that olcontrol lhis

n(rbabl\ is due ro fie increase olnroislurc content Whilc' lsctose and

ash contelts rierc nol greatl) allectcd b) this treatmenr'

ln seneral. rhe maior conslituenls ofallcheeses;ncluded fat'

nrotein arid ash conlen$ of all chccses $ere grldually i[creased as

1.. ,t, ,r r.,1, Jfr ,:r.''eJ ll,i: *orlo to*rbI l*'re'ulrrr fi"m rrrJ

a..,.--. r .',.,r,. d.ri u pekrinv ||'rrr|.Ir\ Jrr^\< $'\
r-trh dqr c:'-J .,' p i\lr|l' per,,o ror :'r''rC'lue ru ir' er rncnloliurr

.1nr,.,. .,.r. - r'; ,u, 'ial t o.'?pp(Jr Inrur';lorr r\cpirllrn!
period that !\lended up to ihree monlhs' Thesc results are rrearlv the

samc as obtaircd bctl,r. bf f:a)ed 1/ al.. ( l i)88)

3.2. Organoleptic propetties ofFeta cheesc

it. qi,at;n oi Feta cheesc \r.rs organoleptical l) c\amin!-d

l,ru-:.'L'r r,. n.t't ,, p.-''',t 1r"r rr' ""-'J r'''r' 'r'!i\Lnir
l.b--,r, lL i .1, :l. r r. .nl.rrr'.rr r' lJ'\ rlr\1 ''l l'LI' \

culrrnc"a rh" tla\!rrrr int.nsit\ 1--i rltullrlrt Irela ch'ei" lo be mor"

nrun,-.unic,l lIan rhal .f Lhc .orlrL'l chcese nlrde lrom 
'o\''i 

mili ial

iucce;s r,i l-HI'liO t. de\el.ir rhnon rlpi'31 
'riginal 

l'cra flarour

r.iuhed dlre.ll) 1ir,n their hi!lrei cont'nls oi\lCTr $llich are Lar!:ell

..p , ". ,', .-, ' .LJ "'r'l'l'' ll"' 'r ol r''"" l:'nlrLlrrl]
i,,. lf". ^.* a''l lrorr.'lr\ lr^r r''e r"rni< ''' lh(p ll(mJ'-
ll ruor'.' ."l.ut.d in the mouth l'HPi(O ha\c nrore steePcr nrelling

".,,ri,.. ,n.,n Ir:l\ l;l ,\lr,-L lra' " g .'dtrrl rn(lrirlr L'ro're' rl'i':'
i,,, ,r "',,',.t .ll\c lr:'rr''* rr,qll,l! r'''rr' ''l 'h'rr 'o'no"r^ t latt'

ucitls. h.nc. thcY nlclt rtadil) in thc nn)uth pnr\rding a gL-'od flarour

,"1.u.. 
"ua 

,nou,il".l tllarpn.i9r9i lljih)rniorr & NlerlicL l961 : He

& t-ii,lse' .1991 alrLl Painl.r Ji rrl 199-j
II reifett !l tha b.'d\ anC le\lurc lhe \arious lrcalnlcnls

shcs._,1 rl.:c \.trlil:.i, lirrlnng rhenr:elic' inrheir b'rd} and tcrture

i:ii. it a*'10 lhe \\idc n"lrin3 r"ng' ol diltreri FHPKO (:l-
,:i,ri. r,i .,1 (,'.,,"e .' r: jrr'd'r' r"'' n'r'<h'-lrer r'l^
-t,"... ir ,,:;;.,. .. i. re -r.d , . 'n. | , I lr:.ri" ario ' alJ tI

".i."t "i 
f,ra"rt"""ron *hich eacir ol them rvas perlornred durirg

;i.-.:.- ;".'", , ,ci'rt'.'rr''hc"( rn'' $:tl''rr rne c!dr 'r''ndard'
i,.i"., j.,^.t*... rdh' .n.c l ,5c \rr: { rl D-'n ' '.t mirr(( ^i



-588-

Tablc (3): Organoliptic properties of Feta cheese affected by

+Iieta chees. nradc wirh arJrl.drous mit( irr
++t-era checse rnaLle *ith di erenr lraction ed hldrogelated patm kcrnet oilII.an ol rhr.. rcplicrres.

\lcrn! \ri I lrr linr. Lcjr.r J.e rot !ignjtiir:rtt ,lill.riDi

Oreecc ar mentiuned b,\ Anita,rralii r19,)i). th. bod\ rnd Le\rure
!r'lJ,.! l. .' . . . I ' . .. <- ,,nUi. ,., ririn. . h,ro o<r.rrlr .: ,'. ]t -.., - i- r..o arrd rn. rner r. J. ImJlrLlril.,L. i :nr ,. rh -r.Jni\ r(\rut!. $i, , pEri.rp. I,t< rrl
openings such as so-called Structure l:eta checse o; ma\ b€ close.l\ l.r-lurc $itl 'ur arr) crt t!\ ...orjrrt\ a\ r r,, t.ra -'tr.... |h.
.reu,e i. dn. nnul(.i., l.i^ rd.r .p,(Jddb,e. aIJ dt,, ir ,n,.uto
possess,a sliceable body (Niclsen & Trout. l98tandK]le&Hicke).
1993). In spite of this wide variation in rheir ternrrer. att r.earm.ni(r,<e.1...tllrEJ : . J .p(.,Jahil.r\ Ilr . i. drr ro rl* q.rier rrr.r.o'ur inJr..itc|n.\.,I FHlLa, hi(n .rdtr ilr. r,,otrd ti..un.<rrr
c rr\e. hl, , rarpt^ a$o. al ri orn (.If(rd rr\

milkfat with dilferent t-HPI<o d,'ri
Coostitueflts Pickling

Control- Kerlo Kerhi

(60)

0 10" 1t .ll" t2^
I 43" J5' t5b
2 50! 5t'b 5l
J 57! 59' 58'h 57'

Bodt &

(30)

0 23* 206 23" 2I)b
I 2{', 21 25' 24" 22'
2 26' 2J 27' 26' 23r
3 28" 25' ?8' 28', :,ai

(r0)

0 5r) 8"
I
2 10"l s' l0'

Tot2l
(r00)

0 68h ?J$
I 73' 81"

80" 88'. 86'b
3 88b 95" 92'b
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Llo ceming appearaDce of the resullant cheeses' rcplacing

anhvdrous milklat $ith diftirent FIJPKO resulted in Fetache€ses

.lf1rrao.rir.a b) $hitcr and brightercolour ftan rhe oontrol which

had a relbwish colour- Thc -lellove colour ofthc controlcheese is

nrain tr 
' 
attributed io the high lerel of carotcne prescnt naturall) in

co1\ s rnilk tal, l\tile the quile \\hite colrrur of FHPKO cheeses is due

lo the cificicnc)- ofbleaching proccss $hich |HPKO $ere srrbjected

ro during reiinirg. For while soil cheese'rariclies parricularl! Feu'

rhe whire ct,lour is an impo(ani crilerbn in lbcese acceplabilit)

Yello$ 'olour in thi\ tvpc of cheese is considercd a disad!antage'

ori!:inal l:eia which is rnade from sheep milk is no nall) \thircr in

colour rhan sirnikr cheescs rrade fron row's nlilk(\llll'rlou'/dl'
lqgl end N,('ran & liajah, lr)91) ihtrs. Fcta checses rrade $ith

differcnl I:] IPKO -gained signiticaDll) (p<0 0i) higher scoring points

lor appcaran,Je than the conlrol
optimun cheesc llavour. bodr tcrlurc and appcarancc vtere

c,btaincd iro,rr e\perirnenlal cltccse' c'rntairred FIIl'Ko ullh Iniddle

mclting. In 3coeral. the o\erall a.ccptahililt ofbolb lrerlncnl and-

".,r.ni .hc"... \as conjiJeralll) imPjo\ed \\ith prc'ertssioo of
picklin3 pcrio.l

3.3. Slollge stabiliI ol'!et. cheest

Ilci-charges !r pcrorid: ralLre 1P\ ) ana thi,.brrbiruric xcid

\alue (lBA) s.irc c.:n:iJerc,l a\ irdi"s tir' lhe iloragc -'1'tbilit-\ of

F"ta .irecs. nrade [r) replaclns nrilk lat \ith 
'tilErent 

paLrn lernel oil

hldrl)go at,rd fraciions during picLling pcriod (Figs'2 and l)'The
results inaisaterl thlr thc PV and TBA !ahres rve|e increascd

sr.nlirJl \ a. pi.llrr,.' feri.J pr"1e'''d' lnc" ru "e in'rea'rJ
,f,,*t, .r,i, o ln( | ;-r n\u r.,^rrlll' .,'r'.1'rne 'h.1 lltrl r'.rc'r{d
raoiair to$aia the end.n pickling period ll is ob\ious liom F igtn e

rl, rl-r r'r- P\ .J'.'(' l.,r xllrlrr.'e 'rrr l( $e'('lill r('cd'r"ll)
.i'.'"-.r .",4 d,u .,. r,<.,'h \cr ". 1"'<"k J''"rnta:r rill I'e'rrd "f
nr-NI'rl- n.r ,r r'n lc-'l' r';' '' ' ui': r ' I' e ''l( ' I 'l drrc" rn ll'e'(
ir"'".'.,r. 1ll"p",' n,, .'r.r, . ir,ot l\" 1Lh' dillrrerrl lrlPh'Lr ''cd
Ior chccie inanulacture ( lV9'19). lhchigherthelV fraclion' 1he

hipher the Pv and TBA \.lrtes dc\elop'neDt in thc final product

llliese results are in agreetnenl *ith thosc reportcd by Khalila and

:Uansour (1988).
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j

I 05

Fig. (2): Peroride vrlres ot Fela cheese made by reptacing mi .f{t
witl' dirlerert FHPKO during pickting.

o
;0r5!

":

Fig. (3.): Thiobarhiruric acid ratues (T.B.A) of Feia cheese made bv
rcnlacing mitLtal $ h diffcrenr lHpKOduring Ii(kti g.

All experirnental cheeses showed arelati!cl,\. lo\cr p\i and
TBA \.alues lhan contr.'l eheese made uith milk lar along tlre pickting
period. This could explained on rhc basis that. alrhouph some igprd

t-*::'l
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nrn\ hale melting points relatirel)_ lo$er than milk fat the) aotuall)

". 
i. i 

'on., 
t. t -, .f .r'trrJted lrril!'crrd(\ trrrn mrlk lal' hrrl marr) r'c- 

;,J: 
'-, 

.l ." Ir;Pl].eridc'' llcr'c rne pl'\'rc"r 'tdlcofxn\ fJr

i"* 
'"ot- 

".*rt-ifr: ;"dicate the degreo of its saturation' bui th€

f-"*ft .f tfr" carbon chains is also an inpor'lant factor in this respect
'';;, ;;. .,,i v","', 

" 
Raalo')i' rr,J'. n.(d', srherc\c

,,ii',-,.,..." ui.t'..,'a..;".1,."'. r'' rnr.rporar,on '' ' Hll"o leJ l^

r retardation ofihe oxidarle changes during slorage

CONCLTSIO\S- " i" tur"gnirg resuhs clcari)' indicated thai the dilfercnl t-Ypes

.. *f. ,.-.f-.ii-f.,t.rr.,ri r:r<d rrac. ,' ,. i.,rld b. u*d 'u."e'.firll'
. ,.rf.,.. . f^ r"' , '.'" .t'.." rndnuld'ttlre "aparrirrr 

alm ''
;'r',,,i . '..^ l.r r 'l-r''r'r ' rplrd sith Lr rdnci'rL ir' 'rJrd!L

.,"jii^ -ri,. <.r.l."rrr clcc'. .,i n. n'"' rr!"' rrr' rh2rr rLdr n 'd(
it rrr'-.;tJ.lU tr, f." c,.'nsumers *h'' ate accu(omed 10 ihe origirral

f-'* ti"""r. ""a 
\\ish the Creel Feta as a cheese optioll [-HPKL)

i"i" 
'"h*t. 

$ ith iti higher conlenl ofN1C [s than corr'\ rnilk chees€

i". 
" 
,r."rt'.l,i"" t"r Lthcr pc'rple lho arc rellricred b) fic rl pe of

t;;;".-'";" able 1o lolerare sur:h as those sutlering ft'rm \ariou\

.r"i.;rpiat s"-ndrolrres. This cheesc.is also considered a quick

i'\,irdnle L-rer:\ - rr.(( ir nremdtrre rrlxIl' arJ 'urPcr.1 prLi' l'

"i. 1,.:r*r,l ' . r.,,. o''i* 't'"'' \\ n'n 'on':'l('1r'L rr< lunn' I

"i,i-f, tf,..i !h...c. ..n he u'<d.r\<ir\rriEd,c\r' rcb<..nrc5!!+

,;;;,;..',. '" 
rhe,r tr.< in I s'd( ra..', ur ro''l Jnpl'car on'' Ior

,;;-;. ",..;"" "htrrr h, d a -ol ircirm]-'m'' rh'(\r"'( (r1hr

"."J'i." 
.^f"at, a.t"*s. sandwiches and cooking d;shes' Cheese wirh

"" 
*J-f,*l- *r,"uf-t telture rna! be e\cellent lbr d'esiirg a d

."., f 
'".. 

-f-;',: 
1 ., ind har'] lldLli\L('r e ' hee'c nd] b( 'uilah c o

;;;;J ,., porrrc l..rrtl slon e'Lr: 'arr ''no 'urne 'pr'e' or hcrb' arc

".,.f"1. 
rirr,f"'.f,*.. "i'rl o'er-tlrlr hdrd brinlc I(\r'rrc' ir mar h< t

qonderl'ul fbr gratinq o!er Pasla'
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