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®a 1fela va evyapiotiom Wiaitepa tov Ap BAdoo ['ovAa o omoiog pe kabodnynoe
o€ OO TOL OTAOLOL TNG TMEPAUATIKNG OV HEAETNG KOl GLUVEPOAE TO UEYIOTO DOTE M
Tapovoo TTVYOKN epyacio va glvar mAnpng kat dptie. Emiong o MBeha va tov
EVYOPIOTHC® YO TNV EUTIGTOGUVI] Kol TNV €VKOPiol TOV HOL TOPOYDPNCE VO

EPYAOTM GTO EPEVVITIKO TOV TPOYPOLLLLLOL.

®a NBelo emmAéov va gvyapiothom TV Ap Avtio Opeavidov yio v Bondeta Kot

eMPAEYT TNG OTNV JIEKTEPAIMON TOV EPYACTNPLOKADV AGKNCEWDV.

Evyapiotieg Oa n0eha axdpa va ekppdow otov Kabnynm kot kosuntopa g 6yoAng

Ap Baoiin I'kéka yloo v mTAPNON KoL TIC ETOIKOSOUNTIKEG TOPOATNPNGEL TOV.

Téhog Ba Bk va evYOPIOTNCW® TOGO TNV OKOYEVELD OV OGO Kot TV @iAn Hov

Avtpro MiyomA yio v cuveyn GLUTAPACTOOT).



INEPIAHYH

To ehodrado amoterel TNV KOPLOL NYN MTOPOV OTN LEGOYEWKY] OLOTPOPT] KO
OLYKEKPIUEVA £V TAOVGLOL TNYT LOVOOKOPESTMV, TOAVAKOPEGTMV KO ATOPAITNTOV
Mmopov o&émv. To ehatdAado mepEyel EMioNG KOt POIVOMKEG EVAGELG Ol 0Toleg Eivat
1GYVPA OVTIOEEIOMTIKA KOl avOoTOAEIS TNG dpdiong TV ehevBépmv priov kot mailovv
ONUOVTIKO POAO OTIC OPYAVOANTTIKEG 1O10TNTEC TOL EANOAAOOV, TNV OEEIOMTIKY TOL
oTafePOTNTO KO TIC EVEPYETIKEG TOV 1010TNTEG Yoo TNV vyela. H ocvykévipmon tovug
o010 eAadiado pumopet va kopoaivetor petad 40 kot 900mg/kg ko e&optdror amd
dpopovg mapdyovteg. Ot kOpleg Katnyopieg @ovol®dv oto glaidrado eivor o
QOVOMKA 0&€a, 01 PAIVOMKEG AAKOOAES, TO PAAPOVOELDN], TOL GEKOIPLOOELON KAl Ot

Myvavec.

Ot petoPorég Tov €AAOAGOOV KATO TO TNYAVIGUO OlKPIVOVTOL GE (QUOIKES Kot
mukés. Or puowég petaforéc meprlopPdvoov v avénon g €viaong Tov
YPOUATOG, TNV oOENGN TOL 1EDSOVG Kl TOV APPIGUO EVD Ol YNUIKES 0POPOLY TNV

VOPOALGT, TNV 0EEIBWGT KOt TOV TOAVUEPIGUO TOV ATAPDOV OVGLOV.

O okomdg G mapovoag epyaciog NTav 1N HEAETN TG HEIMONG TOV QOIVOADY TOL
napBEvou ehatorddoov katd to Tnyavicpa. ITo availvtikd tpocdtopicTnKay 01 OAMKEG
QUVOLEG, 01 0pBO-S1PaVOLES KO 1] In Vitro avTOEEWMTIKN KavoTNnTa. AlepevviOnke
1660 M emidpaocn g OBeprokpaciog 060 Kot 1 EMIOPACT TNG CLYKEVIPWOONG TMV
(QOIVOADV HE TOV EUTAOVLTIOUO TOL €AOOAAOOL Ge gAlonogvponaiviy. Emumpocheta
mpocolopiotnkoy 1M TAEN ™G KwNTiKAg ¢ avtidpaong mov Ba Pondnoel otov
VIOAOYICUO TOV KWWNTIKOV TAPAUETPOV OT®MG 0 ¥POVOS NUILONG TOV GOVOADY Kol O

ouvvtereotng Beppdtrag(Q10).

Koatd v pedétn g enidpaong ™ Oeppokpacioc, mapoatnpndnke o1t Oeppokpacieg
ueyoldtepeg tov 170°C mpokdiecov peyoddtepn peiwon otn cvykévipoon tov
QOVOAMV. ZVYKEKPIUEVO Ol OMKES QUIVOAEG OE TaPOTETAUEVO TNydviopa Yo 100
Lentd oe Ogpuoxpooieg 170°C kon 190°C  peidbnkav 62.7% kar 74.2% avtictorya,
Kol ©G €K TOLTOL €MNADE Ko 1 PElwon 6TV AvTIOEEWMTIKY IKOVOTNTA TOV £PTOCE
péypt ko 64.3% otovg 190 °C yia 100 Aemtd. Avrtifeto ot 0pfO-Siparvoreg
napovsiacav ™ wKpdTEPN peimon kadmg To Tnydvicpa yio 100 Aenté otovg 190 °C

npokaiece peimon 50.9%.



Koatd ™ pehétn g enidpaong g SLYKEVTPMOONC TOV GUIVOADY TTapatnpOnKe 0Tl 1)
abénNon TG OCLYKEVIPMONG TOV  (QOIVOA®YV TPoKaiese peimon ot1o  pubud
ATOIKOOOUNONG TOVG KaTA To TNydvicua. ITio cuykekpipéva, 10 ehatdrado mov dev
EUTAOVTIOTNKE HE QPOIVOAMK(E GLOTATIKG KATA TO TNYAVIOUO TOPOVCINcE HEI®mON
62.7% 0TI OAMKEC PUIVOLEG, VM GTO EANLOANOO LE EUTAOVTIGUO EANLOEVPMOTAIVIG

150mg/Kg peidbnkav povo katd 40.6%.

Emumpdobeta, Ppébnke O6tL M peiwon tov @ovol®v akolovbel devtépag TAEEMC
avtidpaomn. Tvykekpipéva o ypdvoc Nulong tov avordv oe Oeppokpacicg 150 °C

etvar 62 Aenté evd otovg 190 °C givan 31 Aemtd.

SOUTEPAGUATIKA, O pLOUOG pelmong TV EOIVOA®Y TOL €AOOAGSOV KoTd TO
mydvicpa eEaptdrtal and Tov xpovo Kot TN Oeppokpacio tnyavicpatog kabmg Ko

a0 TNV GLYKEVIPMOT] TOV QOLVOADV.



ABSTRACT

Olive oil is the main source of fat ingredients in the mediterranean diet and
specifically is rich in monounsaturated, polyunsaturated and essential fatty acids.
Olive oil also contains phenolic compounds which are strong antioxidants and
inhibitors of free radicals. Phenolic compounds have important role in olive oil
sensory characteristics, oxidative stability and its health beneficial properties. Their
concentration in olive oil can range between 40 and 900mg/kg and this is depends on
various factors. The main phenol categories in olive oil are phenolic acids, phenolic
alcohols, flavonoids, secoiridoids and lignans.

There are physical and chemical changes of olive oil during deep frying. The physical
changes include increase of colour intensity, increase of viscosity and foaming whilst
hydrolysis, oxidation and polymerization of fatty substances are the main chemical
changes.

The scope of this study was to investigate the reduction of virgin olive oil phenols
during deep frying in terms of total phenols, ortho-diphenols and in vitro antioxidant
capacity. The effect of temperature and phenols concentration on the role of
degradation of polyphenols was determined and finally, the kinetics parametrs such as
half life.

Studying the effect of temperature, it was observed that temperature above 170 °C
caused a greater reduction of the phenols concentration. Specifically, deep frying at
170°C and 190 °C for an hour caused a reduction of 62.70% and 74.24% respectively
in total phenolics and therefore occured reduction in antioxidant capacity which was
reached 64.33% at 190 °C for an hour. Unlike the ortho-diphenols showed the smallest
reduction as well at 190 °C for an hour the reduction reached 50.97%

During the study of the phenols concentration effect was observed that increase of the
phenols concentration induced the reduction in the rate of degradation during deep

frying. Specifically, olive oil which was not enriched with phenolics showed 62.70%



reduction in total phenolics whilst the enriched with 150mg/Kg oleuropein olive oil

presented 40.62% reduction.

Additionally, the adjustment of the results in the models of the reaction order showed
that phenolics degradation during deep frying belongs to the second order reactions.
Then, half-life time of phenolics was calculated and it was found that the increase of
temperature induced significant reduction in the half-life time of phenols during deep
frying. Particularly the half-life time of phenols at 150°C for an hour is 62 minutes
whilst at 190 °C is 31 minutes.

In conclusion, the rate of olive oil phenols degradation during deep frying depends on

time and temperature of deep frying as well as the phenols concentration.



