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ABSTRACT

Thc phenolic compounds werc cxlraclcd liom fruils and leavcs

oI Kronakii olive cultilar and fraclionated irto three major fraclions ,
i.e.,tiee, esterified and rcsidual phenolic acids. Tbese fractions were

individually mixed with sunflower oil using different concenlrations

(100,200 and 400 ppm) to assess rheir antihydrolytic and anlioxidart
behaviour. Some tht constants were measured such as acid, peroxide

and liiobarbituric acid values for sunflowcr oil aione and mixcd with
phenolic components during slorage at room lempcralure- The

anlihydrolylic and antioxidant phcnomcna oI olive phcnolic

compounds were contparcd wilh BHT aclivity as a common synlhelic

The results demonslraled that tolal and lree polyphenols

obtained frcm both loaves and tiuits ol Kronakii olive cullivar
poss€ssed an antihydrolvlic and anlioxidant activilies and these

phenom€na wcrc incrersed bl increasing thcir conccnlraiions. ,A.l -100

ppm level. the iibrementioned Phcnolic compounds exhibilcd

rcmarkable anlihydrolytic aod anlioxidanl aclivities and werc supenor

to that of BHT in rDlatding sunflower oil slability-

Ke! words: olie fruils a d Leares , Polyphenols, ttuallry a\snince
tcst\ . fu t::idilr" , sunJlowet oit.
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r.Il\l RoDLlclTloN

Lipilj per)\LiiuLion cruse\ \arro{rs ornrrgc\ rrul or)l) in ll\ing
organisms but rlso intuods. ln ol1lcr Io .elxrd urrdcsirable changcj in

lipids duc 1o oxidalion il is Irccessa+ 10 add anlio\idarrls 1o tir.rd

producls bclbrc u\e(Farag.1 dl.. l990 and Buck and lrd\ards l99ll.
Ihe nn,st comrron xnliorii.rlts arc Locoph.'r'ols .tnd s\nrh.ric fhenolir
.ollrpoLn(l: su.lr .rr bLrl)l3lcd |\JIo\\ irri!or'(Bll,\)af!l btrll lrtl.J
h\drr)\\ t1)lucne rlllll). llic u:c ol lllll ,rrllll'\ iir ii).d httsbc.rr
decreased bc.au\€ o1_ llicir sLr.pc.l.d x!lrolr as lroirroLcrs ol

..rrciiroqcr.\is. as \\ell as the gc|eral con5Lrrner reieclion ol slnlhctlc
firod addiriles (Naniki, I990). ln additioD, LlllA and BHT xre

characrcrircd b) high \olalilitr- arrd ins(rbilitl at elevaled lcmpcralures

\rrl le\. I. ,/ ./.. 'qosr llirrl..rc. i'r(L i. r rrrr' irr,<r<.' ir'

substituting the alarcnerltioned slnthetic antlo\idants bl othcr naluril
anlio\idants (l:aragcra/ l9()0, P.att. l99l and Tsinidou and Boik,lr.
19941

.^. or)8 the most ,mPollant nalural antio\idanls erc r(r.opher(rl\
iir.l a!,.orbic acid. locopherols are polcrll inhlbirors ltr lipid

i..er..a;darion nr f^,, bur thc) arelesscftectivelhanBIIA(rrIIHI !i
ioo(l rnrroridanls (l sinidou and Boskou- l g9'1). Nlelted b,j.s\\a\ and

rs ursap,rriliable .onstirLrcnts were mirerl iiith buncroil or te;incJ
iL,rlo!,:rc.l ,,il 1o \trrd\ their hrdrol)ti. ruld o\ldaii\e eflicls {Far3g .i
r;i. :19ll. Ihe ullsapoitiflables al dillererl ]c\cls.\hrbrted rrr .rr:;
:ridriil)rL. and 

'nrtiL)\idrfr 
eti'ects orr bulier.,ii a.d rctlned.oll.'ir.r.l

,:rlL. rc5pc.li\cl\ \inchu 11.rl li99lil Lu..i thai drc trlrrrlcu .Iher
r.rric a!il. erh!r,1r)!l al.r.hol (95!"r c\lrril! nl dilierenL p.rn\ L'l_

S,?1rr; I l.rtr.rd in,jrced xn artio\i!iart 3.1i\iq Tn\m. arrd cumin

.\s,-'!ii;ril ,)i i $.re usedlopr.\enl.L.llL,nr..d.il anJ buller r3ncrdi+
!iuriri! slora!. ar,r.rr tenpelalure (Farrg !r,ri. i9r)(lr In addilion.
th\ir,: arJ t1,)\e csscrLial oili ar. qLrrte jalc and c.. be applrcd

ti.,.ri.all\ as natrral arnioridants tirr lipids ( Farag r/ d/.- l99l).Charai
r'/ rJl. ( 1999) studicd the eilecl of essential oils oblained lioln ceflain
rrL,nri . phnts rs ratural anlioxidants lirr olire oil. lheir resuils

nro\\e.l a \ide \.rirrion ill the anlioxidant acii\ill ollhc csscnrial oili
.1rd rlr. lrigheir .r.Iiyrt\ $as obseNcd $irh thrnus brou'tvL'nLtti
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The aim ot' the presenl work w as to extmct the total potyphenol s

from leares and liuits of Kronakii olive huiis :urd leaves and

iiactionate rhem inlo three lraclions, 1.e.. free. esteri{ied and residual
phenolic compounds. These lractions \tere individually added to
sunflolrer oil in an attempl ro increase its stab;lity and to compare lheir
antio)iidani actiriB \\ ith BHT.

2.1f{TERIALS f,ND METHODS

2.1.Source ofolil€ leales aDd fruits
The ripe oihe leares and iiuils of Kronakii cuhivar *erc

collected durjng the season 1000 liom the Horticuhure Research

Instilute, Minisl-y ofAgriculture. Ciza. Cairo Egtpt.

2.2.SolveDts atrd Rergents
All solvents were distilled before use. Bulllalcd hldrox)

roluene (IJHT), and thiobarbituric acid (TBA) \!eiE purchased Jiom
lji5rlla Chcnicul Co., St Louis. MO, U S A:, ard Getbsaur! Che i(d
Co. Ltd., Gennany, respeciivelt.

2.3.Sunfloner oil
Refined sunfloncr oil was obtained from Cairo Oil and Soap

Co.. El Ayat, Giza. E&vpl. The oilperoxide aod acid values were 2.02
rneq,'kg and 0.36 mg KOH/lg oil, respectively.

2.4.Ertraction of olive polyphenols
Olive liuir and leaf polyphenols *ere extracted \rith ethanol

lolloried b; centritugation at 1500 \g for 15 min. The ethanolic
r\inctJ \!erc dried over anhydrous sodium sulfate and eleporated to
drlnes-r LKanne. rr.//.. I99-L)

2.5.Fractiooation of poll pheools
Free. cnerjiled and residual phenoi:c friciions \,'ere separated

fiom olire truits and lea\es of fuonaliii cuhlvar according to the

method of Dab.o*ski and Sosulski. (1984). Free phenoli^ acids were

inilialll exn'acted \{ith telrah)drofumn confaining NaBH4 (0.5%)
followed b1 e\lraction of soluble phenolic esters with a mixture of
melhanol : acelone : $aier (7:7:6 , !{/} ) . Alkaline hydrolysis \\as
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employed follo\led by cxtraction \\'iih a mixture ofdiethyl ether:ethll
acelate: tetrahydrufuran (1:l:1. \/\'iv) to obuin thc insoluble bound
phenolic acids.

2.6.Oxidation systems
Different concerrtrations of tolal. liee- esterified aDd residual

phenolic compounds (100.200, -100 ppm) and llHT (200 ppn, \rcre
individually added to sunflower oil. The entihydrol]1ic and antioxidanl
acti\'ities of each phenolic tiaction uere foilo*'ed lp bl the

detennination of the acid, peroxide and thiobarbituric acid tests daily
over a period of 20 days. These values were uscd toconrparethe
elTectiveness olthe phenoljc ti-actions on sunflower oil slabilit).

2,7.Quality assurance mcthods
Thc chemical rreasuremcnts ofthe following wcre determined

using Standard Amer;can Oil Chemists Socieq orethods (A. o. C. S.'
1985) indicated in thc parentheses, acid value (cd I a. 6l), and
peroxide value (cd 8.53). The secoodary oxidation products were
determined b] the thiobarbituric acid (IBA) {est (&olenghi, 1959).

fbrcc replications \rere run lbr each parameter during sunflou'er oil
storage and the mean values are presented jn the texi.

2.8.Statistical analysis
Thlr data ofquality assurancc lests Bere subjected to analysis of

rariancc with a mndomised completc block desigr to partirion the

eft'ecs of differert parameters (Steel zrnd lonic. 1980).'lhe simple
regression coeficicnr (reaclion slope) foracid \alue \\ as slalisrically
calculatcd.

3.RESUL'TS AND DISCUSSION

There is currentlv a geat worldwide interest in finding ne\l and

safe antioxidants liom naiural sources to prevent food rancidity. 'lhc
presenl stud_v was locused on olive pollphenols \lhich do not inducc
undesirable odour or taste and are scparated from olive leaves and

fruits of Kronakii olive (very cheap natrrml source) into 3 ,najor
fractions, r'.s.. free. esterilied alld residuai phenolic compounds. Ihese
fraclions besidc lhe toial polyphenols \rerc added indilidually to
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sunllower oil at various concentrations in order to extend the shelf life
ofthe oil.

Ihe antioxidant ard antihydrol,'tic acaivities of olive various
phenolic componeflts werc asscssed by assesing the chaages in some
fat conslants (acid. peroxide and thiobarbiturjc acid values). An
experirrent \&as perfonned rvherc sunflower oil was catalyzed by BII"I'
(200 ppm) in ordei {o comparo the antioxidant efticiencv ofthe olive
phenolic compounds under study wiih the most commonly used

synthedc antioxidant material. Tt has been reported that synthetic
anlioxidanrs (BHT, BIIA and PG) are addcd ai concenlrations of 100.
,100 ppm ro fats aod oils to suppress the development ofperoxides
during food storage (Allen and Hanilton, 1983). I herelore. the
phenolic fractions uere added at conceotrations of 100- 200 and 400
ppm to sunflower oil.

Iigure (1) sho*s the changes in a.id values ofsunflorrer oil
mixed with phenolic fiactioN oL'Bined from lea\cs and lruils of
kronakii olive culli\ar and ilHT during slorage at room temperature.
-Ihe acid values lor ihe ilsrems consisted ofsunllo$eroil alone and
sunUo\\er oil caralysed bt BHT. lotal. Fee. eslerified ard residual
phenolic fraclions $e.e iinearly jooreased over the storagc period. ln
othcr $crds, there \ a! a lincar relationship betwcen the acid values
and siomge pe.iod- In order !o evaluate the elGctiveless ofthe added
phenolic malerials to sunflower oil. the reaction slope ofthe acid valuc
curves rras used as a guide in this context. Accordingly. ihe slope
valucs for the acidily ol sunflower oil alone and catalysed by BHT
(200 ppm), total (100,200,400 ppm), free (100, 200. 400 ppm)
phenolic Lactions of Kronakii leaves were; 0.5. 0.3. 0.,1, 0 3. 0.1, and
0.4.0.:1,0.2, respectivel). Also, the slope lalucs ofthe acidlalue
curves rcpresenting the esteritied (100, 200, :100 ppnr) and residual
(100. 200. 400 ppm) phenolic fi"actions ,rf Kronakii lcales rvere the
same (0.5). A slope value gealer than one'half iidicates pro-
hldrol)tic e{Ieci $hereas a Ialue b*er than 0.5 denonstmtes an anti-
hydrol)Iic activil. Hence. the sJSiems containjng BI{I. totaland lree
phenolic imcllons e\hibLied an aili-hldrol)tic activit]. Conversely.
esterified and residual phenolic liactions at various levels caused non-
significanl anti-hydrol)lic actirit) on sunior1er oil.

Ihe slopc values of the sunflo\er oil acid values usingthe
phenolic ftactions from Kronakii t'ruits were nearly similar to tlat
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nilr rcd llonr rlr. Kftrnalii leales lr gl,rrrrl. idnl and iic!
t.,l\ flrcn,,l' t,n:csscd rn anri h\drol\1i. ellirl lni lhis fhcIom.llolr\r\ r.r.xj.d h\ increa5ing tlrcir conccnl trilL \i5(j. L!r! lr.rs (o porrjr
nur rlril rlrc usc ol lhe Iatlcr t\\o liactiorr' ill 11)0 ppnr lc\cl
:igrrlrrrftI c\h]hitcd anti h\dft)l\1ic aclilit\ a|d \\rrc superiorl,i
lirxr rl B)l l irr r!rarding snrrllowcr oil hldrol\lic,lncidir\

I l!Ir. (ll\lr.$s thL'chrngos in the p(rorid. \llur fl sunll.\!.1
,, i rf \rri silir trl).rt, ir liucrions ohtaincrl lirr bnrh i.r\r\rn(i lruilsot
l.,rnfrkir ,,ll\c .L:lr rar durrl{ jtol1rgc. Th. drta iltusrllcd rhar r]r.
flr.f,'lr. \rrh\r3r..r rdJ.d t(r \untlo!\.r oil indLr.c(i lialurcs ol.rn
.rur...Ill\(i. .harn r.aclion., c. the rale (rf hlJropcr.\idc lbnnation
ine|eascd s ith rinr. Since ihc currcj in Fig il) .hor an increasc ilr

\j n'. l.rre r,rto.....ri.l. \, u -j ri,l,r\.rur:r r
pcriod tiri rll s\jlemt \\.rc di\ided hj rhc pero\ide \aluc of rh.
.ontrol (sunflo*eroil \\ithoutan\ addili\cs) nr dellnrnnratc thc cJIccl
.l lhe added nratcrials on the stabiiir) Lrlsunflo$.r oil. Iherefo'e.a
\alu. srcrtcr lhan one irdicarcs a proarxidant clf€cr \hilc the \alucs
lo\\cr lhnn one demonstratcs aD anti-o\idanl .cii\in SrrnUo\\.r,'i
'\;r., Ir ",,.. p rr,lr. .., f..rer.. Jro mi\.J $ I q I ,],,rpp
r\51€ms \\a! us<d as a guidc to indicare drc etri-o\idrnl orpr.)
,r\idxnr acli\ in tccordingl). tf c rclati\e perLrr.idc rrlLrcs lor 13HT
1:00pf, ) rolil (100. 200. 400 ppm) 

"nd 
tier (t00. t00..100 ppnr)

phcrto 1e ior ponds olKronakii leaves \\crc 0 161 0.1(1. 0 16. 0 t2 an.l
0.10. 0.16. 0.1:. rcspecti\el), AIso. rhe relari\c pcror e \alues ibr
cn€riiled (lrl0. 100. 100 ppm) and residual (10().:00..100 ppnr)
phcrrolic eonrpLrurds oi Kronakii learcs !\ere all rhc sanrc ( t.0). In
rddiliolr. the relaii!c \alues forallsyslcms using phcrolic compounds
aronr iiults \.rc calculated as mentioned be1or. anJ the values r\crc
rearl\ illlr i lr to (irose .)btain.(i irom lea\ci ol Kronakii oli\ c culli\ ar.

lh! anrior:idanr !alues ibr the s\\lems conrainill! 200 ppln oI
ii!l rnJ riec ph!.r)o1i. collrpour)ds obrained ii.,| Kronakii Iea\esard
riuir\ e\hillrci !nti.\ida l acri\ i1\ similar ro I :r;rem c,_.mpriscd of
iui]1l,.\\.r r,il .Lnd Blll (lllil ppln) On $c.,(her hafd. ih. a.ldiri,)n ol
ei..ii.J rJ |errrlual phcn,-,!ie .LrntouIJi 1r iuntl,nler njt Lrtbtirh
ler\!: in!l lrrri.arr..r|r,Lrsconcent|a|,r|srlilar.trtr.+1li)plrrr!lidnot
crhihit rar ,.ri,,.:idr:ri a.ti\ii] .n i(nr'l,,rer ,. i lr is \.nh
f.ntL.,r fg 'l|| lllil ptr| .\.1 oi-r(,ial r|,1 iree fh:|,,i;. .!mpoundr
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exlract (0.37.) was nol sisniticantly dilltrcnL f om TBHQ afler day 16.

and hull €xlracts (0.2 and 0.37.) were not signilicantly diftLretl liom

TBHQ on dar' 20.
The main slruclurc lsature reqLrired Iot antioxidanl aclivity is a

pherolic ring containing hydroxyl group. This strucluml tequirement

is supporter:l b, ths po\\'ortul anlioxianl activitts of thc well-known

svnthclic BH'i and ihe natural antioxidant Ihvtrol (Farag'and El

ihawas., 19S9 and Topallar et al., 199,-\' One would relale the

antioxidant acliviiY lo lll{I or lhymol lo the inhibilion of

h.vdroperoxide fLrrmaLion. The llrsl sieP in lipid oxidation is lhe

,irst.rition oI hldrogen alr)m liom a fillY acid alld ox)gen

involvcmcnt gives a peftri(Y radical. Gcnerally, lhe anlioxidants

suppress thc h-":drogen alom abstracdon from a latty acid mocity which

t,ri;s to the decreaic ofh-vdropetuxide lbr ation' lt is woll known thal

the phcnoiic compounds acl as hYdrogen donors 1{) that rcaclion

mirturc and therelore, thc fonnalion ol hr_droperoxrdcs is decrcased'

Ihe resrlls ol thc preliont slud-v arc in iino with lhese slalemenN'

Generalt-r- spcaking rlre phenolic OH group has to bc in th€ liee lbn11

ana f ttrcsi g(nrps :trc alhched Lo olher groups (such as glycosidic

residuc), it tiuli prevenl Lh.ir antioxidant Fowcr due 1o the lack oJ

trYdro-een atoms donatcd 10 laiB acid radicals This hvpothcsis is

.unnrned f'r .h( la'r .ha 'h. IurJl arJ l,ci nh(rr"li'' comP 'L rd'

in,trc..i ou*.rrrl drlio\iJanr <llt(' $hil..,h( (ne'ir"J ar J c'idL'l
phenolic compounds c{hibiled !er-! little e[cct on rclarding sunilower

oil oxidal;ve ranciditY.
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