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Evyoprotieg

Oa Ndera va gvyapiotnow Bepud mv Apa Xpvcoodria Apodla, Aéktopa tov Tunpatog tv
lsomovikov  Emommuov, Biloteyvoloylag kot Emomung Tpoeipwv tov  Teyvoroyikov
[Moavemomuov Kompov, apytkd yio v mopOdTpuven Tng vo Topakorovdnow to &v AOY®
LETOTTUYLOKO TPOYPOLLO KOl LETEMELTO, Y10, TNV €VKOUPiol TOV POV £dMOE Vo aoyoAnOd pe Eva
1060 KOVOTOHO Kot GLVALE EVOlaPEPOV avTikeipevo. Emiong, Oa 0eia va v guyopiotiom yio
™V KaBodNynon mov Hov TPocéPepe KolB' OAN TN S1dpKeLd TG LEAETNG, TOCO GTNV TEPOLOTIKN
dwdkaocio, 660 kol otn cvyypaen TG dwrpiPns. [pocwmikd ¢ sipal ELYVOUMY KOl Yo TNV

eumelpia mov anokopca wg Bondog Awvackariog oto Epyactiplo Xnueiog Tpopinmy.

Evyoapiotd to péin g egetaotikng emrpommg, tov Ap. Kaoota Kaoota, Kabnynt tov Tunuortog
Emotung ko Teyvoroyiag [TepiBdrriovioc tov Teyvoroyikov ITavemomuov Kdmpov kot tov
Ap. Aydmo Ayariov, Aéktopa, tov Tunuatog Xnueiog, tov [Mavemommuo Korpov, vy o xpdvo
OV APEPMCOV GTNV TPOCEKTIKN AvVAYVmOOoN TG EPYACING LOV KOl Y10 TIG TOAVTUUEG VITOSEIEEIC

TOVG Kol GUUPOVAES TOVC.

Evyapiotd v vroymoewo Awdktop lodvva Xoatinoaddpov, péAog TG EPELVNTIKNG OUAOAG TOL
Avaminpot) Kanynt| Avootdciov Kepopudd tov Tpnupatog Xnueiog, tov IMoavemommuiov
Kompov, yio tnv moAdtiun cupfoin g otn degaywyn TV omoTEAEGHATWOV Y10 TOV TPOGOIOPITUO
NG TEPLEKTIKOTNTAC TG 0—~TOKOPEPOIG, Phon g @acuatockomiac °F NMR, oto deiyporo

EALOANOV TTOV EEETAGTNKAY GTNV TTOPOVGO LEAETT).

Téhog, de Ba pmopovoa va unv ovaeepbd TNV OKOYEVELDL LoV, Yol TN SlopK Kot opéPLoTn
CLUTOPAGTACT KOl VTOGTAPLEY OV OV TTPOSPEPOLY G KB onpavtikd Pripa e {ong pov. Oa
NBela va vYOPIGTNC® TOVS PIAOVG OV, «TN OIKN OV OIKOYEVELOY, OV PBpickovtal mdvta dimia
pov Kot Tov cuvERaray, 0 KaBévag EexmploTd Kot e TOV O1KO TOVG TPOTO, GTNV OAOKANPOGCT TNG

ToPOVCaS O TPIPNG.



HHEPIAHYH

To ghotdrad0 £d® KoL YIAAdES ¥pOVIaL Eval ovATOCTAGTO KOUUATL TS MeGoyelakng Atatpoenc.
To KVpP1LOTEPO YOPUKTNPIGTIKO TOL TOPOVGLALOVV KATOLES AT OTEG TIC EVAOCELS TOL TEPLEYEL Efva
N avto&emTiKY Toug dpdon Otav Ppickovtal 6€ YUUNAES GLYKEVIPAGELS Kol 1) TPOOEEWOMTIKT)

TOVG Opdiom Otav PpioKovtal € VYNAITEPES GUYKEVTPADGELS LECH OTO EANLOANOAL.

H a-Tokogepdin Bewpeitar pio omd T ONUAVTIKOTEPES AVTIOEEIOMTIKEG EVIGELS LLE OTTOTEAECILOL
Vo £(EL TPOGTATEVTIKY OpAGT] TN ddpkeLag CmNg Tov EAOAND0V, KABMG Kl GTN d10THPNCT TOV
EMOLUNTOV OPYOVOANTTIKAOV YOPAKTNPIOTIKAOV TOV, AGY® TNG TOPEUTOIONG TNG LIEPOEEIdMONG
tov Mnov. Eniong, £xet peydin Broroyun a&io kabmg pedéteg £xovv dgi&etl tnv cupforn e oty
Bektimon g vyeiog Tov AVOPOTIVOL OPYOVIGHOV. XVVETMG, 1 AVATTLEN VE®V HeBOd®VY Yo TNV

TOGOTIKOTOINGN TG 0-ToKOPEPOANG GTaA EANIOAAIN EIVOL TOAD PEYAANG EPEVVITIKNG OTLLOGIOGC.

€ LTI TNV TTVUYLOKY] EPYOGia dlEPELVIONKE 1] SLVATOTNTA TOGOTIKOTOINONGTNG a—T0KOPEPOANG
ota efopetikd mapBéva edondrado pe T @oaocpoatookomioc EPR pe ™ ypion AMmoéeimv
petaAroidviav Povadiov (V), og evapktipla popla g evepyomoinong tov poplakod o&uydvou
vy TV vepoeidmon TV Mmdv. XN SlEPELYNON OVTY, TO TEWPAUOTO TOV £yvay £0e1Eay OTL
vrapyetl ypappkn e€aptnon peta&d mg vraong Tov onpatog ™ a-TokoeépuA pilag oto pdopa
EPR xot g ovykévipmong g a-Tokopepding mov mepi€yetal, Katdmy mpochnKNs, 6€ EUTOPIKY
detypota ehoandradwv. H pébodog espapudotnke oe 5 eoupetikd moapbBéva elotorado. Xto
neplocOTEPO delypaTa, Ol TIHEG GLYKEVIP®ONG TG 0-TOKOPEPOANG TOV TPOGIOPIGTNKAV NTOV
TOAMD KOVTA OTIC TPAYLOTIKES TIHEG TOV Tposdiopiotnkay pe ) péfodo °F NMR. Eivor n mpdt
Qopd mov emyyelpeitor N TOCOTIKONOINGT ™G O-ToKOEEPOANG YPNOYLOTOIDOVTAG ALTOPIAQ

HETOAOTOVTO (G EVOPKTIPLO LOpLa Yia TN Evapén TG VtepoLeidmons TV AMmmy.

To TO0TIKA YOPAKTNPIOTIKG TEVTE EUTOPIKOV EAAOAAd®V, OTWS 0 aplBudc o&vtntag, apdudg
vrepoediov kat ot ewwkol cuvtereotés amoppoenong (Kozz, Koes, AK), mpoodiopictnrav pe
KMowéG  pebodovg kot €deiEav  Ott ta shodrado Mrav  e€apetikd  mopbéva. Emiong,
TPOGOIOPIGTNKE 1 TEPLEKTIKOTNTO 0 OMKEC TOMKES patvoreg pe ) pébodo Folin Ciocalteau ko
N ovTo&edoTikn/avTiplikny wavotnta tovg pe ™ uébodo DPPH'. Ot mopamdve mopduetpot
CLGYETIOTNKOV HE TO OMOTEAECHOTO TNG MEPLEKTIKOTNTAG TV delypdTomV oe a-Tokopepoin, N
omoia mpocdlopionke pe t vwd avantvén pébodo Pdon ™g EPR eacpatooskomiog. Télog,
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dtepeuvnnkav ot mapdyovieg mov Bo PeAtidcovv mepaltépm TV VRO oaviamTuEn péBodo
TPOGIOPIGUOY  TNG OLYKEVIpWONS TG o-Tokopepoing ota eiadloda pe v EPR

(OGUATOGKOTA.

AgEerg khedra: Efopeticd MapBévo Eradrado, Avtiotedmtikd, a-Tokopepdin, EPR, 1°F-
NMR.



ABSTRACT

For thousands of years, olive oil is an integral part of Mediterranean Diet. Some of the olive oil
components have very characteristic properties, such as antioxidant action when are been in low

concentrations, but pro-oxidant action when are found in high concentrations.

a-Tocopherol is considered as one of the most important antioxidant compound, resulting in the
protection of olive oil increasing its shelf life and in preserving its desirable organoleptic
characteristics, due to the inhibition of the peroxidation of the fats contained therein. It also
exhibits a great biological value, as studies have demonstrated its contribution to improve the
health of the human body. Thus, the development of new methods for a-Tocopherol quantification

is a very important research field.

In this thesis, the ability to quantify a-Tocopherol in extra virgin olive oils by EPR spectroscopy
has been investigated using vanadium (V) lipophilic metal complexes as radical initiators and for
the dioxygen activation, targeting fat peroxidation. In this investigation, the experimental results
showed that there is a linear relationship between the intensity of the signal of the a-Tocopheryl
radical in the EPR spectrum and the concentration of a-Tocopherol contained, upon addition, in
commercial samples of olive oil. This method has been successfully applied on five extra virgin
olive oils. In most samples, the a-Tocopherol concentration values determined for the olive oils
were very close to the actual values determined by the °F NMR method. This is the first time,
that quantification of a-tocopherol is attempted using lipophilic metal complexes as radical

initiators for lipid peroxidation.

The quality indices of five commercial olive oils, such as the acidity number, the peroxide value
and the specific absorption coefficients (Kaz, Kass, AK), were determined by conventional
methods and showed that olive oils were extra virgin olive oils. Also, the total polar phenol content
of the samples was determined by the Folin Ciocalteau method, and their antioxidant / anti-radical
capacity was determined by the DPPH method. The above parameters were correlated with the
results of the a-Tocopherol content of the samples, which was determined by the new EPR method
under development. Finally, the factors that will further improve the under-development method
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were investigated for quantification of the a-Tocopherol concentration in olive oils by EPR

spectroscopy.

Key words: Extra Virgin Olive Oil, Antioxidants, a-Tocopherol, EPR, 19F-NMR.
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