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MNPOAOI'OX

H mapodoa perétn, mov exmovibnke oto Epyoaocmpio Yywewng Tpooipwmv Zmikng
[Ipoérevong g Kmviatpimg XxoAng tov Iavemotuiov Osscariag, mpaypatonomOnke
pe 6TOY0 TN JlEPEVVNON TNS dVVATOTNTOG YPNCLULOTOINONG EKYVMOUATOV POAL®Y EAEG Yo
™ Bertioon g 0EeOMTIKNG 6TafepdTNTOG TOV MMV Kol TOV TPOTEIVOV TOL YO1PLVOD
KPEATOG.

Evyapiotod oAdBeppa tov kadnynm k. AAEEavopo ['kdPapn, dievbuv Tov Epyactnpiov
Yyiewne Tpooipwv Zowumg Ipoéhevong mg Kmmviatping XyxoAng tov Ilavemotuiov
Ococoriog kot EmPAénovia Kabnynt tg dwrping pov, v v kobopiotikn cvpfoin
TOVL GTNV OAOKANP®OT NG dTpPrg Le TNV 0VGCTIKN EMIPAEYN Ko Kabodnynon tov, Tig
TOAVIAGTATEG GLUPOVAEG TOV, TO EVOLPEPOV TOV KOl TIC YVAGELS TTOV LOV HETEOWGE.

Oepuég evyapiotieg opeilm emiong otov opdtipo kadnynm k. I'eopyo Iamayewpyiov
tov Epyootmpiov Boloywmg Xnueiog g latpikrg Zyolg tov  Apiototereiov
[Mavemommuiov BOeocoalovikng, péAoc ™ Tpuyelovg Zvppovievtikng Emtpomig g
STpPng Hov, Yol TI ETOIKOJOUNTIKEG TOPOTNPNOELS Kol GUUPBOVAEG TOV KATA T OLUPKELN
™G STPPC LoV, TN CLUTOPACTOCT] TOV KOl TO EVOLUPEPOV TOV.

Axoun, Ba Mbera va evyopiotiom Oepud tov KaOnynt) k. lodvvn Auppociaom,
otevbuvty tov Epyaotnpiov Yyiewng Tpooipwv Zowmg Ilpoéievong tov Tunuotog
Kmviatpikig tov Apiototereiov Toavemomnuiov Oecoarovikng ko péAog g Tpiuerovg
Svpupovievtikng Emitpomng e datpifng Hov, Yo T ETOIKOSOUNTIKES TOPATPTOELS TOV,
T1G €00TOYEG 010pODGEIC 6TO doKiUo TNG STPPNC Kol TO EVOLUPEPOV TOV GTO TANICIO TG
EVAOY® HEAETNC.

Oewpd, EMIONG, VIOYPEMCT| LOV VO ELYOPICTNOW® BEPUd TOV avamAnpOT] KodNynm K.
Anpntpo @retovpn tov Epyactnpiov 'ohaktokopiog tov Tunuatog Kmvuorpikng tov
Apwototereiov [lovemompiov Oeccolovikng kot PEAOS NG eNTAPEAOVS €EETAGTIKNG
Emutponng, ywo tig €00T0YEG VIOOEIEEIG TOV OTN JECAY®YN TOV YNUIKOV OVOAVGE®V, TNV
apéplotn Kabodnynon kot T ToAVTILEG CLUPOVAEG TOV.

[dwitepec evyapiotieg opeilm, eniong, otov emikovpo kabnynt k. Ltavpo HA14oM tov
Epyaostpiov Broroyume Xnueiag g latping Zyoing tov Apiototeieiov Tlavemotnpion
Oeccarovikng kot pérog g entapeiovg e€etaoctikng Emrponng, yio v Ponbeid tov o
Jlevépyeln TV PLOYNUIK®OV aVOADCEDY GTO TAUIGLO TNG EVAOY® HEAETNC.

Emumiéov, emBopd va guyoapiotiow tov enikovpo kodnynm k. HAla [omamoavoyudtov
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tov Epyastmpiov Yyewng Tpooipwv Zowmg [poérevong tov Tunqpotog Kmnviatpikng tov
Apiototereiov Tlavemomuiov Osocolovikng kot HEAOG NG EMTOUEAOVG €EETOCTIKNG
Emutponng, xabmg kot v k. Avdpedvo Ileopd Aéktopa tov Epyoactmpiov Yyiewng
Tpopipwv Zowmng [Mpoérevong g Kmvwarpikng Zyoing tov [Mavemommuiov Oecoariog
Kot PEAOG NG entapelovg eeTaoTikng Emtpomnc, yia Tig €06ToYES VITOJEIEEIS TOVG Kot TNV
OAN cuVSpoOUN TOVG.

Téhog, Ba MOl va EVYAPIGTAC® TOVG YOVEIG OV Kot 1010TEPO TOV TATEPO OV OUOTIUO
kafnynm tov Epyactmpiov Awtpoenc g Krmnviatpikrg ZyoAng tov Apiototeieiov
[Mavemommuiov Pecocarovikng k. Nwkoioo Mrdtcoylov, yuo T1g ¥pioyleS GLUPOLAES Ko

vrodeitels, T cvuveyr vrooTPIEN Kat TNV NOIKN GLUTAPAGTACT).
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EIXATQI'H

H o0&eidwon tov Mumdiov givar pia amd T Kupldtepeg atieg vroPdouiong g motdTnTog
TOV KPEATOV KOl TOV KPEUTOOKEVAGUATOV KATA TNV cuviipnon tovg. Odnyel oe Tapaymyn
dVGAPESTNG OCUNG KOl YEVOTG, YOPUKTNPIOTIKAOV TTOL €ival EVPUTEPO YVOGTA ®C TAYYICLLOL.
To tayywopa apyiler cdvropa petd ™ Bavatwon tov {Mov Kot GLVOOEVETUL OO EAATTMOON
NG GLYKEVIPOONG TOV TOAVAKOPESTMOV ATOPAOV 0EEWMV, LEIMOT BITOUIVOV Kol YPOCTIKOV,
KaB®G Kol GYNUOTICUO AAOEDODV, KETOVDV, OAKOOADY Kol GAADV OVGIOV UE UIKPO HOPLOKO
Bapoc. H mBavotra, paiota, ta mpoidvia ofeidmwong va givor toikd yio tov avOpwmo,
AmOTEAEL AMEIAN GTNV EIKOVA TNG VYLIEWVNG TOV KPEUTOG HIOG KO 01 KOTAVAA®MTEG {NTOVV OGOV
T0 JdUVOTOV TO VYIEWEG Kol ao@oreic tpoeéc (Addis 1986). To tayyiopo emdpd emiong
apVNTIKE GTN XpOCT, TNV VeN Kot ) Opentikn a&lo Tov kpéatog. Avtd mapatnpeitol petd
amd moAvnuepn cuvtipnon ved Yoén, Katayvén kot ardYvén, Kabhg emiong Kot LETA amd
Oepuikn katepyacio kot cuvtipnon vad Yoén. EmmAéov, n unyaviky| omoctémon kot ot
dAAol yepiopol ot0 Gedylo mov ekBétovv To Awidiw otnv emidpacrm Tov 0o&vydvov,
TPOoKaAOVV emtdyvvon g o&eldwong. To mpoPfAnua tov tayyicparog kadictatar 0EVTEPO
OTIG LEPEG O LETA TN O1ADECT OTNV KATAVAAWDGCT KPEATWV LE QVENUEVT] TEPIEKTIKOTNTO GE
TOAVAKOPESTO ATapd 0EEN TTOV EIVOIL TOAD TEPLGGATEPO EVAAMTA GE 0EEIOWON.

MoliovoTt 1 0&eidmwon Tov MmdinV Tov KPEATOG Kot 01 TPOTOL AVIUETOTIONG TNG £XOVV
gupuToTa dlepevvNOel, Exet yivel uExpt TP EAAYIOTN £PEVVA CYETIKA LE TNV 0EEIOMOT TV
TPOTEIVOV TOV KPEOTOG. AVTO £XEL WG ATOTEAECUO 1] YVAOON HOG OGOV 0POPE TIG 0PV TIKEG
EMATAOOELS NG 0EEIOMONG TOV TPOTEIVOV OTNV TOOTNTO TOV KPEOTOG VO Eival GYETIKA
nepropiopévn. Ipdopateg epevvnTiKEg HEAETEG OE LOVTEAD TPOPIU®V VTOOEIKVVOLY OTL N
ofeldwomn 1oV mpoteElvdv pmopel va odnynoet oe PETOPOAES NG SWAVLTOTNTAS, TNG
TUKVOTNTOG, TNG EVVOATOONG KOOMG Kot TG KavOTNTAS TOVG 6T0 Gynuatiopd Celativng kot
YOAOKTOUATOV TOV UTOPEL VO TPOKAAEGOVV EAATTMOOT TNG TPLPEPOTNTOS KoL TNG EVYLUIOG
TOV KPEOTOG KO KON VO ETNPEAGOVV OPVNTIKE TNV OGLT KOt TN XPDOCT) TOV.

Me oxkomd v mapeunddion g owdkasiog g ofeldmong, QavoMkés cuvOeTIKEG
ovGieg 0TS T0 PoLTLAODIPOEVTOAOVOAID Kt 1 foLTLAODOPOELAVIGOAN ExouV £yKPOEl 0D
Kot TOAAG XpOViaL Kot TPocTiBevTal € YOUNAEG GUYKEVIPMGELS Y10 TOV EAEYXO TNG AUTIOIKNG
VTEPOEEIdMONG 68 KpENTO Kol TPoidvTa KpEatog mov cuvtnpovvrol g Wyoén (Okada et al.
1990). Ot gmoevidéelg Opmg mov datvmmbnkay ta TeEAgvTaion YpOVIOL GYETIKG HE TNV

mBavotnTo Kopkvoyovov dpdong tev ovolwdv ovtdv (Namiki 1990, Pokorny 1997).
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TPOKAAEGOV [0 VIOV EPELVNTIKY SPACTNPLOTNTO CYETIKA LLE TNV OVEVPEST] EVOALUKTIKOV
PLOIK®V OVTIOEEIOMTIKMY OLGLAOV Y10l T GLVTIHPNOT TOV TPoPipwy, dnwg N Prrapivn E, ta
Kapotévia, N Prapivy C, n kapvooivny kot didpopa exyviicpata Botavev (Wong et al.
1995, Jensen et al. 1998, O’Neill et al. 1998).

H dvvatomra ypnoipnonoinong ekyuAMoUdTov Tav OAA®V TG A4S Yia T BeAtioon g
o0& MTIKNG 6TafEPOTNTOC TOL TOPAYOUEVOL KPENTOC, €ivar £va BEpa Tov dev £xEl OKOUN
enapkag depeuvnBel. Ta OALA TG eAdg pmopel va BewpnBodv ¢ pia ToAd TAovola Ty
BloAoyikd dpaCTIKOV TOAVPUIVOAMK®OV EVOCEDY TOV TO GUVOAD TOVG UTOPEL Vo, TACEL £mG
ta 40 g/kg Enprg ovciag (Silva et al. 2006). Meta&d avtdv kbpla cvotatikd givar 1
eloogvpwmaiv, Tov eivar o yAvkolitng tov €o0TEPa TG VIPOELTLPOGOANG e ELEVOAIKO 0ED
K0l GLUVIGTA TO TKPO GLGTATIKO OV OMOUOKPVVETOL KATA TV KOTEPYOTIO TOV EANOKAPTOV,
KaOdG kot 1 VEPOELTVPOGOAN OV &gival TPOIOY VAPOAVENE NG AlaogvpmTOivNg (Japon-
Lujan et al. 2006). Ot 600 aVTEG POVOMKES OVGieg Bewpeitor OTL TPOGdIdOVY 6TO dEVTPO TNG
eMac avlextikdtnTa £VOvTL TPOGROADY 0md £vTopo Kot faKTipiaL.

210 QUAAL TNG EALOC AVELPICKOVTOL KOt SLAPOPES AAAEG POIVOMKEG EVAGEIS TTOL Eivar
Kupimg eAafovoedn Kot YAvkoliteg Tovg Ommg 1 OmLyevVive, T0 KAPEIKO 0EL, TO KOVUAPIKO
o0&V, to elevolkd 0&D, o PaviAvikd 0&L, N eomepdivn, 1 AOVTEOAVT, 1 KEPKETIVI Kol M
povtivn (Ryan et al. 2002). H mapovcio 6A®V 0UTOV TOV QOWVOAK®OV EVOCEMY, TOV
avépyovtal TovAdylotov o€ 35, givarl icmg 1 artia Tov ddpopa ekyLAGHATA POAL®Y EALHG
TOPOVCIOCOY O  OYETIKEC epyacie HE HOVIEAD Tpo@ipmv peyoddtepn in Vitro
avTloCedmTik) Opdon omd ekeiviy mov mopovcioce pepovouévo m Prropivn E, 1o
BovtvoAoDdpouToAOVOAO, T Ol  OVTIOTOWYES TOCOTNTEC  EAOLOELPOTOIVIG KO
vdpo&utupocdine abpototikd (Le Tutour & Guedon 1992, Benavente-Garcia et al. 2000,
Briante et al. 2002). Ta exyvAicpoto GOAA®V EMAG £XOVV EXIONG TAPOVGIAGEL GNUAVTIKY iN
vitro avtyukpofloky dpdon évovilt moAA@V pikpoopyovicpmv (Bisignano et al. 2001,
Markin et al. 2003).

H Bropnyavia eneéepyaciog tav kapmmv e eAdg, N onoia meptlapfdvel Ty Topaywyn
eAOAGO0V Kot emitpaméllog eMAg, dNUoVPYEL HEYEAEG TOGOTNTES VIOAEIUUATOV QOAADY
eMdg agol vroioyiletal 6Tt To. VAN NG eMdS amotehovy mepimov 10 10% Tov 0AKOV
Bapovg TV kapmdv G €AMb mov mpookopifovior oto gpyootdolo Yo enefepyocio
(Kiritsakis 1998). Akoun extipudTor 0Tl omd To KAGSEUO Kol HOVO TOV EAOIOOEVIPOV
napdyovtol €moing mepimov 25 KA avé dEVOpPO VIOAEUUATOV OV OTOTEAOVVTIOL oo

eOAMO Kol pkpd KAovaplae. A&ilet vo onuewwbel 6t1 ommv mepoy ¢ Mecoyegiov
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KOAMEPYOLVTOL TTEPITOV OYTM EKATOUUVPLO EKTAPLO EANLOOEVIPOV TTOV aOTEAOVV TO 98%
™ maykooag topoyoyng (Kiritsakis 1998).

[Mopd T0 yeyovdg 6TL Ta OAAL TG eMAC pmopel va amoteAécovy o apbovn Kot onvn
TPAOTN VAN Y10 TOPACKELT] PLOAOYIKA OPOACTIKOV EKYVMGUATOV UE YPNOoT UN TOEIKOV Kot
YOUNA0D KOGTOVS SOAVT®V, TO BEH AVTO APYLIoE VO ATOCYOAEL TOVG EPEVVITEG LOAG TOAD
TPOcEATa. AVTO 16MG VoL 0QEIAETOL GTO YEYOVOG OTL OAEG GYEGOV O1 UEXPL TOPO EPEVVNTIKEG
npoonadeleg mov eiyov eotactel otn pebodoroyia maporapng amd Tor PUALC EAAG YNULKE
kaBopng eraogvpomaivng £deryvav OTL OAEC GYEAOV Ol TEXVIKES OWTEC givol eSoupetikd
damavnpEg.

YKomOGg ™G OWOKTOPIKNG avThg OTpiPng €lvor 1 dgpedvnon ¢ duvaTdTNTOG
YPNOOTOINONG EKYLAICUATOV QOAA®V €MAg pe otOxo T Peitioon g o&e®TIKNG
o1afepOTNTOC TOV MOV KOl TOV TPOTEIVOV TOV Yolpwvol kpéatog. H datpiPn avtm
oAoKANpOONKE og 4 pacelC:

e XV PO Pdorn, depevvinke N dvvatdTNTa PeATioTOTOINONS TG SOOIKOGIOG
TOPOAUPNG TOV AVTIOEEWMTIKOV GLOTATIKAOV Ao TO. PUAAN TNG EMAG LE OKOTO TNV
TOPUCKELT EKYVAICUATOV UE AVTIOEEIOMTIKEG 1O10TNTEG.

e X1 Oevtepn @dom, Olepevvndnke m OLVATOTNTO YPNOUOTOINCNG EKYLMOUAT®OV
QOAM®V €EMAG Y100 TNV TAPEUTOIIOT TNG 0EEIOMONG TOV AMTOIWV Kol TOV TPOTEIVAOV
VOOV YOPVOV UTIPTEKUDY TOL NTOV EUTAOVTICUEVO, GE a-AVOAEVIKO 0&D Kot
cvvnpovvray otovg 4 °C.

o Xmv tpitm @aom, depevvinke 1 dvvatdTNTO YPNOLOTOINONS EKYLAMOUAT®OV
QEOM®V eMAG Yoo THV TapepmoOdon ¢ o&eidmong Tov AMmdiov Kol TPOTEVOV
YNUEVOV XO1PIVAOV UTIPTEKIDY TOV NTOV EUTAOVTICUEVO GE a-MVOAEVIKO 0&D Kot
cvvtnpovvray otovg 4 °C.

e XmVv TéTOpTN QOAOoT, OlepevvnOnke 1M dvvatdTNTO XPNOOTOINoNG EKYLAICUATOV
QOAMOV €MAG Yoo TV TapeUmodion G o&eidmong towv AMmdinv Kot TpOTEVOV
VOTOV YOPVOV UTPTEKIOV OV NTAV EUTAOVTIGUEVO GE a-AMVOAEVIKO 0&D Kot
GLVTNPOVVTAY GE KOTAYLEN.

H dwtpipn avmy moapovoidletar 6to mapdv mOVNUa o€ dV0 UEPT. XTO TPMOTO UEPOG
yivetan avaokdnnon g debvoic Piproypaeiog oxetikd pe v 0&eldwon TV Amdimv, Tig
pedddovg extipmong g o&eidwong tov AMmdiov, TV 0&EBMON TV TPOTEIVOV, TIG
neBdo0VG exTiMoNS TG 0EEIDMONG TOV TPOTEIVMOV, TOVS TOPAYOVTEG OV EMLTAYVVOLV TNV

ToyVTNTA TG 0EEIDMONG TOV MTIBIMV KOl TOV TPOTEIVOV TOL KPENTOG Kot TIg HeBOdOVS Yo
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TNV TPOGTAGIO TOV AMTOIMV KOl TOV TPOTEIVOV TOV KPEUTOG KAl TV TPOIOVTIWV TOL Ol TNV
o&eidwon. Akdun, yivetar oavoeopd ota pUALN TG EAMAS MG TYN PLOSPACTIKOV OVGLOV, THV
AVTIOEEWDMTIKN IKOVOTNTO TOV EKYLVAICUATOV TV QOAA®V NG €MAc Kot T peBoddovg
exTiUnong g avTIoEEWMTIKNG IKOVOTNTOS TV EKYLAICUATOV.

210 0g0TEPO WEPOC TEPLYPAPETOL 1 OIKN MO €pevva, €kOETOVTOL TO amoTeEAéGUATA,
yivetar  ou{ftnNon TOV OmOTEAECUATOV, TOPOVGLALOVTOL TO GULUTEPACUOTO KO

JTVTTOVOVTOL TPOTAGELC.
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MEPOX ITPQTO
BIBAIOI'PA®IKH ANAXKOITHXH

A. OZEIAQIH TON AIIMIAION KAI TQN IPQTEINQN TOY KPEATOX

Ot o0AlOWDoELS TNG YNUIKNG OVU0TACNG TOV TPAOTOV VADOV TOV TPOPIH®V 7OV
TpoKaAOVVTOL otd TNV 0&edmon TV MIdioV Kol TOV TPOTEIVOVY, UTopel va, ennpedoovy
ONUOVTIKA TOGO TNV TOWTNTO TGOV TOPAYOUEVAOV TPOidVI®V 060 kot TN OldpKelo
ocovtnpnong. Ot 0ALOIDGELS OVTEG TTPOYMPOLY UE OALGLOMTEG OVTIOPAGEIS OTIS OTOiEg

eumAékovtal kKupimg ot elevbepec piles.

1. EAe00gpeg pileg kon drreg OpaoTIKES pop@ég oSvydvov

2T EVAOOELS E EVO KOVOVIKO OUOIOTOAIKO JEGUO, TOL OVO MAEKTPOVIA TTOL GUUUETEYOLV
o€ £vol LoplaKd Tpoyloko givor aolevyuévo Kou Eovv avumopdlinio omv mov cvuPoAileron
(1]). Zmig elevBepec pileg, avtiBeta, Eva N TEPIOCOTEPA NAEKTPOVIOL GE EVa 1| TEPIGGOTEPOL
OTOKG I HOPLoKd Tpoylakd elval acdlevkra Kol £(0vV mopdiinio omv mov cvpPforileTon
(11). Emopévac, ot eredBepeg pileg eivan dtopa 1 Lopla mov mePLEYovy Eva 1 TEPLGGOTEPO.
acvlevkta niektpovio (Halliwell & Gutteridge 1990). To ac0levkto NAEKTPOVIO TPOGOHIOEL
ouwvnBwg otig elevbepec pileg peydAn ymuiky opactikdétnro (Halliwell 1999) xou
ovpPoriletar cuvAbwe pe pio tekeio oto emdvo de&1d pépoc Tov ynukov tomov (P°). Ztig
elevbepec pilec meprhoppdvovion to dtopo tov vVOpoyovov (H) mov éxetl éva acvlevkto
NAEKTPOVI0, T0 LOPLo Tov 0&uydvov (O2) Tov €xel dvo acvlevkTa NAEKTPOVIA, TO 0EEIO10 TOV
alotov (NO) mov €yetl éva acHlevkTo NAEKTPOVIO, KaODG Kot To TEPIGSOTEPO LETAPATIKA
nétadda, omme o Fe? kat o Fe** mov éyouv avtictoa 4 kat 5 acvlevkta NAEKTPOVIO. Kot O
Cu?* mov &yet éva acHlevkTo NAEKTPOVIO.

O1 elebBepec pileg dnuovpyodvion amd mNnyEG eVEPYELNS Ol omoieg eival apKeTd 16 VPES
®ote va gehevBepdvouy Eva nAekTpoOvio and v otabepr| Tov dapdpewon. Tétoleg mnyég
pumopet va givor 1 vepudoNg M M Oepukt] axtvoPoAicn, 0mOONTOTE NAEKTPOLOYVITIKY
axtivofoiio vyMAng cvyvoTNTOg, KaBMG Kot 1 Proynpikn evépyela. Me  dpdomn Tov mydv
avtdv, ot gievbepeg pileg oynuartilovtolr omd OHOAVTIKY] JICTOGT) TOV OUOLOTOALKOV
Jeo OV 1 e 0EED0AVAYMYIKEG AVTOPACELS.

H opoivtikn didomacn evog opolomoikol decpov amotel, Yevikd, yio vo yivel peydn
TOGOTNTA EVEPYELNS, OMMG €ival QLT TTOV TEPKEYETAL OTIS OKTIVOPOAES 10VTIOCHOV, OTIg

axtivoPforieg UV kot ot Ogppomta. Katd v opoAvtikn S140TacT, O OUOOTOAMKOG
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deoudg dwomdrar kot to {eVYOg TV MAEKTPOVIOV TOL OUOLOTOAKOD OeGHOL avti vo
TOPOLEIVEL GTO €£vol OO T OVO GTOLO KO VO GYNUOTIOTOVV TaL avTioTotya 10vTa, OTws otV
ETEPOAVTIKT d1dGTOoT,

A:B—>A™+B’
katavépetot e€icov o kabéva amd Tor VO GTOWO OV UETATPEMOVTOL £TOL G EAeVOEPE]
pices,

A:B — A+B’

‘Etol, n mpoéontmon nAeKTpopayvnTikng aKTtivoBoAiog vYnAng cuyvotntoag o€ LOUTIKA
SwAdpota pmopel va TPoKAAEGEL OOAVTIKY] S1AGTACT] TOV VEPOV Kol TOPOy®YN EAELOEP®V
ptov vopoyovov kot vdpocviiov. Ot pileg awtég pmopodv va avTdploovy €OKOAN LE
YETOVIKA poplo mov €ivorl O10AVIEVA GTO VEPO KO VO TPOKAAEGOLV TO GYNUATIGHO VEWDV
pitov (Wilson 1978),

H,O — OH'+H"

Emriong, n vrepidomg axtivoforia (UV) dtav mpoomécel oe Proloykd vypd pmopel va
TPOKOAEGEL TNV TOPAY®YN EAeVBEPOV PV e OUOAVTIKY dtdoTaon €VOG OUOIOTOAIKOV
deopov. H didonaom tov decpot C-C amottet gvépyeto mepimov 350 kj/mole mov avtictoryel
oe UV axtwvoBoAria mepimov 300 nm.

H Oepudmra pmopet emiong va TPOKOAEGEL OHOALTIKY S1ACTOCT) €VOG OLOIOTOAMKOV
JEGOV KOl ETOUEVWDS VAL CLUPAAEL TNV TTapaywyn EAeLBEpmV prlmv:

RO-OR” — RO+ RO’

I'evikd, yuo ) 0146m0oN €VOG OUOIOTOAKOD OGOV ¥pelalovTol VYNAES BeploKpocieg
(450-600 °C). Opiouévor Oumg opotomorikoi deopoi, dnmg avtoi mov mepiéyovior oe
opopéveg almEVMOOELS, OEV €ivarl TOCO 1GYVPOL Kol UTOPOVV VO OOCTOGTOOV OUOAVTIKA
akoun ko og Ogppokpacia 30-50 °C. Ovoieg mov mepiéyovv Tét0o100¢  decp0DG
YPNOWOTO0VVTAL GLYVE MG EKKIVITES avTOpAceV eAevBEpmv prlav. Tétoleg ovoieg elvan
ot alwevooels (R-N=N-R) mov dwwondvior povopoplakd kot tapdyovv éva popo aldTov
Ko 800 pileg pe kévrpo tov avpaka (R"),

R-N=N-R — 2R" + N,

O pileg pe kévipo tov avBpoka mov oynuotilovral oe (evyn, Ppiokovtol mwhpa TOAD
KOVTA HeTa&y Tovg, YU autd HePKEG avacuvdéovtal Kot oynuatiCovv otabepd mpoidvta,
EVAD TOAEG amd oVTEC OloyEOVTOL YOPIGTE, OVTIOPOLY YPNYopa HE Hoplakd o&uydvo kot
oynuatilovv vrepo&edikég piteg (ROO),

R"+R"—> R-R
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R'+ 0, — RO-O°
Katd t1g 0&edoavaywykés, Toit, ovTdpACELS OTIG OTOTES, YEVIKA, OV amatTeiTol LEYAAN
evépyeln, mopdyovtor elevbepeg pileg pe mpooOnkm evdg mAektpoviov (avtidpaom
avVay®yng) o€ £vol Kavovikd Hoplo,
Ate—A"
N aaipeon &vog mhektpoviov (avtidpacn ofeidmong) omd éva kavovikd popro. Ot
0&e130avayOYIKES, OVTEG, aVTIOPAGELG KataAvovTol omd Evivpa 1 omd pétalia,

A-e A"

IMivakog 1. EAev0epeg pileg kat GAAES SPUCTIKEG LOPPEG 0ELYOVOL Kol 0LMTOV

ELe00epeg pileg Adheg dpaoTIKEG HOPPES 0EVYOVOV
Avidv Tov covmepoteidion tov o&uydvov (O, ) Yrepoeidio tov vépoyovov (H,0,)
(Superoxide radical) (Hydrogen peroxide)
Y3povmepoedikn pilo (HO,') Movnipeg o&uyévo (10,)
(Hydroperoxyl radical) (Singlet oxygen)

PiCa vdpo&vriov (OH) OClov (O3)

(Hydroxyl radical) (Ozon)

Yrepoedikn pio (ROO) Ynoylopiddeg o&H (HOCI)
(Peroxyl radical) (Hypoclorus acid)

Alko&educ pita (RO Ydpovmepo&eidio (ROOH)
(Alcoxyl radical) (Hydroperoxides)

PiCa tov o&gdiov tov aldtov (NO) Yrepo&ovitpmde aviov (ONOO )
(Nitric oxide) (Peroxynitrite)

Ytov Ilivaka 1 moapovcidlovion elevbepeg pileg kobMOC Kot AAAEC OPOCTIKEC HOPQES
o&uyovov kot aldTov, Tov Ogv elval vVIoypewTIKA elevbepeg pileg, kol oynuatilovion og
Broroywkd cvotiuata. Ot OpacTikés avTtéc HOpeES eival EVAOGES TOV TTapdyovtal amd To
popakd o&uydvo pe avaymyn Kotd v omoia tpocshEétoviar éva, 600 1N Tpiot nAekTpdVIa,
KkaBdg kot pilec o&uyovov 1N opyavikég pileg Kot vrepoleidia Tov mapdyovtol and EVAGELS
nov &youvv avtwpdoet pe pileg o&uyovov (Halliwell 1999). ‘Etot, 1660 1 pila Tov avidvtog
10V covmepo&ediov tov o&vydvov (0;7), dco kot To vrepoeidio Tov Vépoyovov (HL0,)
kaOdc kar M pilo tov vV8po&vAiov (OH') pmopodv va Oewpnbovv SpoucTiKEG HOPPES
ouydévov yuwti mapdyovior pe avaymyn Tov poplokod ofuydvov amd €va, dvo 1 Tpia
niektpdvia, avtictorya,

Oxt+e'— 0;" 0,"+e'— H,0; H,0,+¢ —OH'+e'—>H,0
FTIC SPOOTIKEG LOPPEG 0EVYOVOV GLYKATOAEYOVTAL ETIONG TO poViPES 0&vyovo (*O2) Kot
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10 6oV (O3), YTt UTOPOVV Vo TPOKAAEGOVV TV TAPUYWYN EAEVOEPOV pLlmV.

Yta froroyikd cvotipata, eKTog amd Tig pileg 0&uydvov pUmopodv Vo GYNUATIGTOVV Kot
noAAéG dAleg piles. 'Etot, pileg pe kévrpo tov dvBpaka (C) eivor onpoavtikég evoldpueceg
EVOGELS TNG AMIOIKNG LIEPOLEIdMONG, EVD EVAOCELS TOV TEPIEXOLV TNV GOLAPLIPLAIKY|
opada (-SH) o&edmvovtat pe v Topovcio PeTaPATIKGOV HETAAL®V Kot divouv Tig OewAikég
piec (R-S") mov £xovv w¢ kévrpo 1o Oeio (ITomaysmpyiov 2005)

R-SH + Cu** — RS + Cu*" + H"

Y10 onueio avtd a&ilel iowg Wnitepa va oyoMootel 1 0EEWMOTIKN KOVOTNTO TOL
poplakod  o&uydvou (302) 10 0omoio, HoAOVOTL €xel dptio aplBud mAektpoviwv, £xet
acvvNBoTn poptlakn dopun yoti 600 amd Ta NAEKTPOVIA Tov elvarl acV{gVKTA e TOPGAAANAN
OTPOPOPUN G€ dVO dPOPETIKA poplokd Tpoylokd. ‘Etol, 1o poprokd o&uydvo, Tapoio mov
etvar piCa (O-0), mapovctdletl TEPOPIGUEVT 0EEWOMTIKN KOVOTNTO 0POV TOL NAEKTPOVIN Y10l
va. ovlevyBodv Ba mpémer va omoomactovv amd &va GAAO Atopo 1N poplo 6vo dAla
NAEKTPOVIA TTOL VO £XOLV KO AVTE TAPAAANAN GTPOPOPUY|. Q6TOGO, TA TEPIGGOTEPA. ATOLN
N uopw €ovy o610 OTOMKO 1 HOPKO TOLG TpoYwKO &va (edyog mAeKTpoviov e
avTIOPdAANAN otpogopu]. Otav Aouwdv 10 poplokd o&uyodvo avtidpd pe dropa 1 poplo
TOL £YOLVV AVIUWOPAAANAO Omv, €xel TNV Tdon va mapel &va UOVOo MAEKTPOVIO.
OeprodLVOLIKA OUOS 1 ovay®YT| EvOG NAEKTPOVIOoV glval SLCUEVG Kot £T01 TTeplopileTon Ko
AL 1 0EEWDOTIKN IKAVOTNTA TOL HOPLOKOV 0ELYOVOU.

To poprokd o&uyovo pumopet va avayBel omd Eva nAexkTpdVIO Kot v GYNUOTIOTEL TO avViOV
™m¢ piag Tov covmepoeldiov tov o&vydvou (Oy).

O, +e— Oz.-

Y& opyovikovg OSwAvtec, 10 0% eivar oygupny Phon kot woypvpd  TLPNVOPILO
avVTPACTNPL0. ZE VOUTIKA OADpaT, OPMC, eivatl AydTEPO dPOCTIKO, OV Kol UTOPEl va
dpdoet ¢ aoBevEG 0EEIOMTIKO OVTIOPAGTIPLO GE EVAOCELS OTTMG £tvat T0 ackopPikd 0&DH kot
o1 Be10hec. Q¢ avay®yiKo avTdpacTNPLlo £ival TEPIGGOTEPO OPAUCTIKO KOl AVAYEL TIG EVADGELS
10V TP160EVOVG G1O1pOL GE d168evT GidNpoO,

O + Fe*" — Fe® + 0%

To poplaxod o&uydvo pmopetl, emiong, va avoydel omd 600 NAeKTpOVIOL Kot Vo GYNUATICTEL
vepoleidto Tov VOPOYOVOL TO 0Moi0, OPME, 6Ta ProAoyiKd cuaTATe TapdyeTal, GLVHOWG,
ard 0,°. Avo popio O,%, dnwg eidoue mopamndve, PTopPovY va avTidpdcovy peta&d Tovg
avB6punta 1 evlupikd Topovsio TG SEGUOVTAGNS TOL GOLTEPOEEIDIOL KOl VO, GYNULATIGOVY

vepoleidto Tov VOpoydvov. To HyOs, mov dev éxel achlevkta nAekTpovia Kot £T61 dev glvar
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e evBepn pila, umopel egvkoro va Oloomactel, €0KA TAPOLGIH 1OVIOV UETARAUTIKOV
petdAlmv, Kot va oynuatiost tnv vopoévikn pifa (HO). Xta Podoyikd cvotiuata, n pila
OH pmopet, akdun, vo mapaydel and didoracn tov HoOz pe Oz 1 kot pe 1dvta petafatikdy
UETOAA®V,
H,0, + O, — O, + OH + OH
H,0, + Fe** — Fe** + OH™ + OH
H tehevtaio avtidpaon ovopdletar avtiopaon Fenton (Fenton 1894). Aaupdvovtog
voéyn Vv avtidpoon avtn, kabmog Kot to yeyovdg o0tt to O pmopel vo ddoel éva
NAEKTPOVIO GTO F** OVOKUKAMDVOVTOG TNV OVOY®YIKT LOPQY| TOV (Fez+)
H,0, + Fe”* — Fe** + OH™ + OH
Fe*" + 0, - Fe" + O,

TPOKLTTEL td TO AOPOIGLO TOV TOPUTAVE® OvVTIOPAcE®V 1 avtidpacn Haber-Weiss
H,0, + O — O, + OH + OH

Aappavovtag vroyn ot to HyO, oymuotiletor and 10 Oz, 0 cuvévacudc twv 0o
TOPUTAVED avTOPAcE®Y Oglyvel OTL Tyvn WOVIOV GLO1POv (Fe2+ ! Fe3+) UTOpOVV VoL
KatoAboovy peydieg mocotnteg O, mpog OH. Emopévag, o oidnpog kot yevikotepo to
petoPatikd pétadia dadpapatiCovv €va onuavtikd poéAo 6to oynuoTicpd pildv Tov
vopo&uvAiov.

‘Evag dAloc tpomog pe tov omoio Ba pmopovoe va mapoakapedel o meplopopdg ™G
0EEVMTIKNG KAvOTNTOG TOV poplokoy ofuydvov elval n petokivinon evog amd To Ovo
acLCeEVKTO NAEKTPOVIA TOV Ge U0 GAAN oTifdda. Me tov tpomo avtd oynuatiletol to
povipes o&vyovo (*O2), to omoio dev eivan ehevbepn pila, emedn OAa To NAEKTPOVIE TOV
etvar ovlevypéva. Ilapdia avtd, enedn Ppioketor o Oleyepuévn Katdotaon, &ivol
TEPLOCOTEPO OPACTIKO amd TO HOPLOKO 0&uYdVo.

H petéfacn tov poplakod ofvydvov oty dieyepuévny katdotaon (*Oz) pmopei va
emrevyfel pe KatdAAAeS xpwoTikéS ovoieg, ot omoieg @Bopilovv pe v mopovcio Tov
poplakov o&vydvov (Foote et al. 1985). Ot ypwotikés avtég ovoiec, mov ovopdlovton
Q®TOELOICONTOTOMTES, OTAV ATOPPOPTIGOLY OKTIVOBOAID AITO CLYKEKPIUEVO KOG KOLATOG
petafoivoov amd ™ PociKn KOTAoTOON OTN OlEYEPUEVN] OMAN KOl, OTN GULVEXEW, OTNV
TPUAN KOTACTOGN TOL €Yel peyoAvtepn dwdpkeln {ong Kot Umopel vo mPokaAECEL GTO
Broroyd cvuotnpata TNV Topay®Y EAELOEp@V PLLdV.

O oynuatiopdg g deyepuévns KaTaoTaons tov o&uydvou etvan mbavov va cvuPet oe

TOALG GLGTNLLATO YPWOCTIKAOV oV givan ektebeéva oto ewg. Tétown mapadeiypata givat o
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QoKol TOV otV Kot ol yAwpomAdoteg (Zigler & Goosey 1981, Halliwell 1984). Zto0
GYNUATIONO VIEPPOMKE HEYGADY TOGOTHTOV “Of PTOPOTBY VO 0SMYTICOVV Kl OPLOHEVES
acBévelec, Omwg eivar o1 mopevpiec, mOvL gival cuVNOMG YEVETIKEG OVOUOAMES GTO
petaforiopnd tov mopeupvav. H vrepmopaywyn mopeupivev kol 1 evardfect] Tovg 61o
dépua Tpokodel powTogvacGHNGio Kot KATAGTPOPT TOV dEPUOTOC amd TS elevbepeg pileg
o&uyovov mov oynuatiCovror (TpakatéAing 1992). Movrpeg o&vydvo umopel emiong vo
oynuatiotel evOUIKA pe Tic vepoelddoss, TIg AMmoo&VYovAacES, e TNV avTidpacT TOov
H,0, pe HOCI ko pe v avomvevotiky ékpnén tov eayokvtdpov (Steinbeck 1993).

e avtifeon pe to popaxd ovydvo mov mePExel 0VO dtopa o&vydvov, T0 HOPO TOL
o6lovtog mepiéyet tpia atopa o&vyovov (03), etvan dtapayvnTikd ko dev givon eAevBepn pila.
To 6lov mpocPairel 10 duTAd deoud Tov Mmdiov kot oynuotilet olovidle Ta omoia

voporvovTal e0KOAN Ge TOEIKEG aAdeDdeg Kot vrepoleidio Tov vopoyovov (Halliwell &

Gutteridge 1999),

00
0 | .0
>CeC< — 2 ¢ < 19, 200+ 0mCe 1,0,

o

To poprakd o&vyovo umopei, akoun, va mpootedei oe opyavikég elevBepeg pilec (R,

onAaodn oe pileg pe k€vipo Tov dvOpoaka, Kol va oynUatiotovy vepoiedikés piCeg (ROO)
R+ 0O; — ROO

Ot pileg avtég mailovv onUAvVTIKO POAO GTNV TOEIKOTNTO TOV KVTTAP®V, EXELON UTOPOVV Vi
aQUPECOVY  ATopa VOPOYOVOL Omd T A0 TOV KLTTOPIKAOV HEUPpAVOV Kol Vo
mpomBncovv ™ AmMOIKN vrepoleidmon. 1o onueio avtd o&ilel, iowmc, witepa va
emonuaviel to yeyovog O0tL 0 decprdg o&uyovov-o&uyovoy (O-0O) pmopet vor daomaotel
OUOAVTIKG GE OPIGUEVEG TEPIMTMOELS KO VO GYNUOTIOTOVV eAe00epeg pilec o&uydvou mTOAD
mo to&ég and Tig vrepolewdikésg piles. 'Etot, wdvta kot chumloka LETOPATIKOV HETAAAW®Y
HE TNV GVOY®YIKH TOLS HOPET, OTMG &ivon O Fe’* kot o Cu’, pmopel va mpokaAEGovV

Sigomaon tov vdpodmepoéadiov (ROOH) kat va synuatiotody alkoéviikég pilec ( RO)?,

ROOH + Fe?* — RO + Fe®* + OH
ROOH + Cu™ — RO + Cu** + OH

2. Zynpoatiopdg ehevfipov priev Kol GAL®OV OPUGTIKAV HOPPAV 0EVYOVOV 6TO KPEUG
To poplaxd o&uydvo PpiokeTon GTOV OTUOGOAIPIKO OEPa LE TN LOPPN TOV OlOTOUIKOV
popiov v (0O2), oe avoroyia 21%. O opyavicpoil ypnoyonowoHv 10 o&vydvo yw va
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ofedmoovy Tov dvBpaka Kot TO VOPOYOVO TOV TPOPIU®V, TPOKEWEVOL va. Adfovv
Oepukn Kot ynukn evépyela, mov eivor amoapaitnt ywoo v emPioon tovg (Freeman &
Grapo 1981). Ouwc, n @uowloyikn ypnopwonoinon tov o&vydvov amd Tovg LMIKOVg
OPYOVIGHOVG €XEL OC ATOTEAECLO, TI] CLVEYN TOPAYWYN OWPOPOV €OV EAcLOEp®V pLimdV
Kol GAA®V OPOCTIKOV HOPP®V 0ELYOVOL GTO. KOTTOPO MG OTOTEAECUO. TOVL aePOPlov
petoforiopov. Ta onueio mapaywyns erevdépav pilov Bpickovior 6e O T0. GLGTATIKA
TOV KUTTAP®V, CUUTEPIAAUPAVOUEVOV TOV HITOYOVIPIOY, TOV ATOCOUOTIOI®MV Kol TMV
pepBpavmdv Tov KLTTAPOTAACUOTOS. AAAEG TTNYEG OPOACTIKOV HOPpPOV o&vydvov givor to
EVOOTAACLOTIKO SIKTVMTO, 01 TVPNVIKESG KOl 01 KUTTAPIKEG LEUPPAVES.

Ta payokdtrapa (0VOETEPOPILA, LOVOTOPNVA, LOKPOPAYQ) EVEPYOTOLOVVTOL OTAV £pHovv
oe egmopn pe EEva copatid 1 Paxtipie kKo apyilovv kot mpocAapfdvovy peydieg
T00OTNTEG 0ELYOVOL UE GTOYO TNV TOPOY®YN SPACTIKOV HOPP®V 0ELYOVOL UE TIG OTOieg
KATaoTPEPOLV Ta Tafoydva pikpoPia. Ot TocoTnTEG 0ELYOVOL Eivol TOAD PEYAAVTEPES ATTO
OLTEG TTOL YPNOUOTOOVV TO, HITOYOVOPLE TOLG YO TTOPOYM®YN EVEPYEWS HE OEEOMTIKN
eoo@opvAioon. H emumhéov katavdimon o&uydvov ovopdletar avamvevotikn £kpnén. Ot
OpaoTIKEG HOPPEC mapayoviar omd téooepo Evivpo Ko ovykekpyéva v NADPH
o&e1ddion, T 0eGHOVTACT TOV GovTEPOLEdion, T cuVBAoN Tov HoVoEELiov Tov aldTOV Kl
v pveroimepo&eddon (Clark et al. 1990).

O oynuotiopog Tov Oy yiveton awBOpuNTo 6TV ECOTEPIKN LEUPPAVT TOV HITOYXOVOPI®V,
6mov 1o mep1PdAlov givan mhovotlo og niektpdvia (Raha and Robinson, 2000). EEattiog tov
yeyovotoc 0Tl 10 O2, 6TTmG OAES 01 pileg, mapovotdlel v tdon va (evyapmvel T0 acVLLEVKTO
NAEKTPOVIO TOV, OTaY dvo pilec O Bpebohv oe VéTIKO dialvpa pe ovdétepo pH avTIdpohv
peta&y tovg Ko oynuoatiCetor HoO2 mov petaforileton og vepod Kot 0Euyovo,

20, +2H+—H,0,+0;

Avt 1 o&ewoavaywywr avtidpaon pmopel va  yiver elte  owBopunta  omdte
0AOKANPAOVETOL e apyoLg puOLovS, 1 va KotaAivBel evlvpikd, mpwv mpokAnbei PAGPn ota
KOTTOPQ, OO TNV TOPOoVsic TG SECUOVTACNS TOL covmepolewdiov N omoia Ppicketal og
peydaiec mocoTEG Péca ot putoxovopa ovsia (Fridovich 1995). Xvvenmdg, n numepiodog
Cong tov O, e€aptdron and v evepydtnTa Tov eviHLIOL awTod oTa didpopa KOTTOP. ATd
T TOPOTAVE Yivetar capég 0Tt og €va Ploloyikd cvotnpa oto omoio oynuoatilovror pileg
Oz umopel, Tavtdypova, va oynpatiCeton kot HyO2 To HyO;, pmopetl evkora va dioomaotet,
€0IKA TOPOVCie WOVIOV HETARATIKOV HETOAA®VY, Kol Vo oynuaticet v vdpoévikr| pila

(HO) mov eivon wdiaitepa dpaotikn oAAd kot ToAD To&n| Yo ta KOTTOPO APov £XEL TNV
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KovOTNTA Vo Apapel VOPOYOVO amd YEITOVIKEG OPYOVIKES EVMGELS TAPAYOVTAS, £TCL, Ui
oMo véov pilav. ‘Eva t€to10 mopdderypo givar n agaipeon vopoyoévov amd to Amido
tov pepPpavav (RH) pe amotéleopa tov oynuotiopd piiov pe kévipo tov avipaka (R) ko
v évapén g Mmdikng vrepoeidwong,

RH + OH— R + H,0

Emiong, 10 02" mapdyetor kot evdoyevde amd erofoéviopa, 6mwc N o&eddon g
EavBivng mov evepyomoteital Katd v woyopio/emovotpdtomon, kabng Kot and dAla évivpo
omw¢ 1 Amoo&uyevdon, 1 kvkioo&vyevaon kot 1 NADPH-o&ewdon tov @ayoxvttdpov
(Zimmerman et al. 1994). X¢ vdotikd, TOA, SWADHOTO KOl HE TNV TPOSONKN &VOC
niektpoviov, o O," pmopel vo petorpomel oty mepiocdTepo dpactikh VEPoLLTEPOELIdIKN
piCo (HOy). H tehevtoio Stomepvd gdkola T KuTtopikéc pepPpdvec, emedf dev €yet
niektpikd Qoptio oe avtifeon pe 0 O, mov éxet poptio (Breen et al. 1995),

0, +H'— HO,’

Avtifeta, 0 Oy mepvd TIG KLTTAPIKEG HeUPpdveg Thpa TOAD apyd, ENEWN TO ApVNTIKO
0V Qoptio mepopilel moAd T Sidyvon o péocov ovtdv (Takahashi & Asada 1983).
dopticpéva popla £xovv, yevikd, WKpOTEPN OAVTOTNTO 0TO. Moo amd ekelva TOL OgV
@épouvv goprtia. 'Etot o poplo avtd dtomepvodv TG KTTOPIKES HEUPPAvES TOAD apyd, eKTOG
BéPara av vIapyEl KOVAAL avIOVTOV, OTTOC €ivol avtd OV LTAPYEL OTN HEUPphvn TV
epvBpoxvttapwv (Lynch & Fridovich 1978). Xe avt) v mepintwon 10 Oy umopel va
TEPAGEL OO TO KOVAAL TOV OVIOVTOV amd OTOv TeEPVOLV T yAmprovyo ovta (Cl) kot to
avOpakikd Wvta (HCO3").

H omovdaidtnta tov eAevbépov o1d1pov oty KatdAvon g o&eidwone tov Mmidiov Tov
poav €xel emonuovoel amd tovg Kanner et al. (1988). Mepikég vyniov poplakod Papovg
TNYES GONPOL OTMG M AOGPALPiv Kot 1 Loceatpivr, LTopodv anevbeing vo KotaAbovv
mv oeidmon tov Mmdiov (Harel & Kanner 1985, Decker et al. 1993, Monahan et al.
1993). "Eyxet vroAoyiotel 6Tt mepimov ta 2/3 G OMKNG TOGOTNTAS TOV GLOTPOV TOL GMUOTOG
AVELPIGKOVTOL GTNV OLOGOOPIVN KO HIKPOTEPES TOGOTNTEG GTN HLvooseapivr). Mia pkpn
TOGOTNTO GONPOVL VIAPYEL EMONG GTO HOPO SWPOP®V eVIOU®V KOl TPOTEVOV OIS 1
Tpovoeepivn, M eepprtivn kot 1 oocdnpivy. O cidnpog mov erevbepdvetor and TV
eeppurivn Katd tn ddpkeln TG amobnkevong, ¢ Katepyaciog Kot e 0épuavong sivor
iowg vevbuvog Yo TV Kotdivon g o&eidmong Tov Mmdiov oto kpéag (Kanner & Doll
1991). Emonuoivetal, mAviog, OTL 1 GXETIKN GLVEICPOPH TOV OPOP®V HOPPDV TOV

G1ONPOV OTNV KATAAVOT| TG AdOKNG vtepoleidmong dev €xet akoun devkpviotel (Decker
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et al. 1993, Monahan et al. 1993).

H potevn axtvoPoirio propel emiong va mIpocddGEL apKeT EVEPYELD Yo TV EVOpEN TG
Mmdkng vrepoéeidmwong. Paivetal OTL T0 PO UmMOopel Vo EvVEPYOTOLET TIG YPWOTIKES TOV
KPEOTOG KOl VAL OVOWYMVEL TO 0ELYOVO 6e LYMAOTEPES 0TdOUEG evEpyElag avEavovTag £Tot
™V KavoTTd ToVg va suppetéyovy o o&edmoelg (Jadhav et al. 1996). Xe 6,11 apopd v
EMTAYLVOT] TNG 0EEIDWONC, HEPIKE €101 POTOC OTTMG OVTO TV AVYVIDY POBOPIGHOY, Elval o
OpaoTIKA amd AALN OTTMG OVTO TV AVYVIDV TUPUKTMCENC.

To o&vydvo tov aépa umopel, emiong, va ETTOYOVEL CNUOVTIKA TNV 0EEId®OT. Mnyavikég
KATEPYOOieg OMMWG €lvol O TEHOYIGUOGC, 1 OTOCGTEMOT, 1N OVAUEN Kot 1 ovVadLopdpeOon
avéavouy Vv emedvelr g £KBeong Tov KPEATOC GTOV 0EPO KOL EMITOYVVOLV, ETCL, GE

peydro Badbud v ofeidwon (Kanner 1994).

3. O&eidomon Mmdiov

H o&eidwon tov Mmdiov, edikdtepa Tov mToAvakopestmv Mmapav oémv (PUFAs) ota
0VOéTEPO Amidl Kol To QOGPOMTIOWN, amoteAel £vov AmO TOVG GNUOVTIKOTEPOLS
TOPAYOVTEG OALOI®ONG TV TPOQiU®V, Yiati CLUPAAEL oV €UEAVION OvETOOUNTOV
OPYOVOANTITIKMV YOPOKTNPIOTIKAOV, LEUDVEL TN OAPKE cLVTHPNONG Kot TN Opentiky alia
TOVG KOl TEAIKA KOO1GTA To TPOPUUO OKOTOAANAQ TPOG KATOVOAMOT. XTovg (MmIKOVG
opyaviopovg, 1 o&eidwon tov PUFAs éyel, emmAéov, cvoyetiotel pe pio peydan mowiMa
and TafoAOYIKEG KOTAOTACELS OTIC omoieg meptlapPdvoviar 6ot ot THmol Kopkivov, ot
00OEVEIEC TOV VELPIKOD, OVOGOTONTIKOD KOl YOOTPEVIEPIKOD GLOTHUOTOG, TO CUVOPOUO
IOYOUIOG/ETOVOLATOONS TOV VEPPAOV, TNG KOPOWIS, TOL NTOTOS, TOV EVIEPOVL KOl TOV
eykepdrov, k.4. (Cordis et al. 1993). H o&eidmwon twv PUFAs Aapfdverl ydpa 1660 amovcio
QMTOC OTATE EYOVUE TO PNYOVICUO NG awtolelidmong, 660 kol Tapovsios EMTOS, OTOTE

EYOVLE TO UNYOVIGHO TNG POTOELAIGHNTOTOMIEVNS 0EEIDOTG.

3.1 Avtoceiomon tov PUFAS

H amevbeiog o&eidwon twv PUFAs tov tpogipmv omd 10 poplakd o&uydvo eivar
EVEPYELOKAOG advVaTY), e€ontiog TG VYNANG TIWNG EVEPYOTOINOTG TNG OVTIOPAUGTG OWTNG TTOV
eBaver o 35 Kcal/mol. 'Etot, katd v avto&eidwon to poprakd o&uyovo avtidpd pe to
PUFAS tov ovdétepov Mmdiov Kol TV QOCEOAMISI®V SpEGOL HAG OAVCLOMTNG
avtidpaong erevBépav priomv mov eEeMoceTOL 08 TPEIS OUOOYIKES PACELS, OV Eival YVMOGTEG

¢ &vapén, d1dd0oT Kot TEPUATIGHOG.
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Katd ™ ¢@don g évapéng, ot elebbBepeg pileg mov €yovv oyYnUOTIOTEL KOTA TIG
petafolikég Oepyacieg péco otov (wikd opyaviopd, mpooPaiiovv 1o PUFAs tov
KUTTOPIKOV pepPpavav otn 0éon tov atdpov tov GvBpoka mov Ppioketonr peta&h VO
OA®V dECUOV Kol apopovv €vo, atopo vopoydvov. Enedn ota PUFAs tov Broroyikav
CLOTNUATOV 0 dUTAOG dECUAG €xel TV TAoN va Ppioketon o kdbe tpito dtopo avOpoka
(CH=CHCH,CH=CH), n a@aipecn 0oL aTtOHov TOL VOPOYOVOL YiveTal KLPI®G amd T
nebvievikn opdda (-CHs-) mov PBpioketal avdpeso otovg 0Vo dumhovg deopovs twv PUFAs
(Gardner 1989, Voet & Voet 1995). Kat avto yiati ot duthoi dgopoi kovid otn puebvlevikn
opdd0 SIELKOADVOLV TNV OTOUAKPLVGT] TOV VOPOYOVOL EANTTAOVOVTOS TNV YD TOV OEGLOV
avOpoaka-vopoyévov (Horton & Fairhurst 1987). H emdextikdétra tov PUFAs oty
o&eldmwon av&dvetar pe Tov aplBpd TV SIMAGV OECUMV, VA KOpECSUEVA Mmapd o&Ea M
Mropd o&€a pe éva SuTAG 0eoUd AVTIGTEKOVTAL TOAD TEPIOCOTEPO OTNV 0&Eidmon amd Ta
PUFAs (Parthasarathy et al. 1990).

To dtopo tov VOPOYOGHVOL LE TNV ATOUAKPVVGT TOV aPNVEL 6T HeBLAEVIKY] opdda TO
povadikd tov niektpovio (Ewova 1) xar £tor oynuatiCeron pio adkvropila (-'CH-). Tty
aAkvAopilo mpoKaAeital, ©Tn GLVEXEWD, AVASOPYAVOON TOV OIMAGV OeoU®V e pia
dwpopemwon  ovlevypévov  dleviov, m  omoio eivoar  Ogppodvvopkd o  otabepn.
Arevkpwviletar 611 cvlevyuévol dmiol deopoil 11 ovlevyuéva dévia (conjugated dienes)
ovoudlovtar 6o duthoi decuoi mov ywpiCovror pe évav amhd deopd (-CH=CH-CH=CH-).
AxolovbBel avtidopaon g aikviopilog pe Oz kol petatpomn g o€ vrepoledkn pila
(LOO),

AN =N = = COOR
Awtapd olv LH /NN \/ \VAAV/
20 13 10 7 - Agaipoon vopoydvon
“Evapin p wmd pla plie X

s . . R ey e s i OO
Pila Jmapot oftos  L- T Y T VY i
Smiaov Grapey

- ; . SCOOH
Zolesvypsfva duivie - /\/
Nphoinyn oSurdvon
x s @ iy ] ~ /COOH
Yrepoladun pila LOO \/
Aguipuany vipoydvou
and @30 harapd oin

Yrepoleidro LOOH :,,-(‘()() H
Ewéva 1. Mnyaviopog o&eldmong molvakdpestov Aumapoh 0&€oc.

Ot vepo&erdikég piteg LOO™ mov oynuatioviol amd v npdtn alvcidont aviidpaon
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LTTOPOVV OT1 GLVEXELD VO OLPOLPEGOVY VOPOYOVO Ot £vol AAAO YETOVIKO Amapd o&D Kot va
apyicovv pio véa oAvctdmtn avtidpacn Tpowbadvtag tn dddoon tng o&eidmong twv PUFAs
(Gutteridge 1995, Halliwell & Gutteridge 1999). Evopén g o&eidwong pmopei va
TPOKOAEGEL KAOE OVGIOL OV €YEL KAVOTOUTIKY] EVEPYEWD YO VO OQPOPECEL €va GTONO
vopoyovov amd ta PUFAs. I'vootég ehevBepeg pilec o&uydvov, mov pumopovv vo apopéGovy
dropo vdpoyovov and to. PUFAs, givon 1 vdpo&viiky piCe (‘OH), n aAko&oiikn piCo (ROY),
N vrepoéedikn piCa (ROOY) ko1 mbovdv n wpoToviouévr popery v covrepoteldiov
(HO,®), oy dpwg ko to vrepoeidio tov vdpoyovov (H202) f i pila Tov avidvtog tov
covmepoeldiov (O,°) (Comporti 1993, Gutteridge 1998).

Kotd t @don g 81adoong, ot pileg tomov LOO’ 1@V moAvakOpestmv Mmap®dv o&Emv
OV CYNUATIGTNKOV KOTA TNV TPONYOVUEVT] OACT], ApapohV Eva ATORO LOPOYOVOL amd Eval
dAAo Mmapd o0& (L1H) o 1 pifa mov oynuatiCeton (L1) avtidpd pe Oz kot oynuotileton n
pia L;,00,

LOO" + LyjH— LOOH + L;’
L, + O, — L,00°

Y ovvéxelwa, n véa piCa tomov Li00° agoupei, pe v idia dwdikacio, éva drouo
VOPOYOVOL amd €va AAAo Auapd o&L (LoH) kot ot alvcidmtég avidpacelg g o&eidwong
twv PUFAs cuveyiCovtal pe amotélecpo vo GLGGmPEvOoVTIOL d1dpopa. Lovoiidopobmepoleidin
tov Amopov o&Ewv (LOOH). Ta povobdpoimepoleidia eivar otabepéc, oxeTIKd, EVOCELS IE
peydan nuumepiodo Cong, oAAG pmopohv €0KOAM Vo SlOTOCTOVV Omd OVLGIEC MOV
yopaxktnpilovior w¢g ekkabaplotéc erevfépmv pldv, N omd UPETOAMKE 1OVTO 1N Kol oo
Oeppikry axtvoPoro ko va oynuaticovv aikofewducéc (LO®), vdpotvikéc (HO®) won
VIEPOEEIOKES pilec,

LOOH — LO®*+HO*
2LOOH — LOO®+ LO®*+H,0

O1 0AVGIOMTEG AVTES AVTIOPACELS OTIC KUTTOPIKES LepPpaves, Bewpnrcd, Oa propodoay
va givol eKOToVTAOES, TPAKTIKA, OUMS, dEV LTOPOVV VO TPOYMPTCOVV Kol TOAD, ETEWN 1| Oa
avTpdoovy peta&d Toug 1 Bo cLVAVTGOVY KATOW TPMOTEIVN TV HeUPpavdv v omoia Oa
TPOTOTOMGOVY 0&EWMTIKA. Mepikéc @opég ot BAAPES TOV TPOKAAOVVTOL GTIG TPMTEIVEG TMOV
peuppavov and Tig eredbepeg pileg eivor mOAD moO oNUAVTIKEG Yo TN Agrtovpyio TV
HeuPpavav and avtéc Tov Tpokarovvtol ota Aidla (Davies 1987, Minotti 1993).

Katd ™ ¢don tov teppatiopod, or mopamdve pileg ovveyilovv TG aAvc1dmTEG

AVTOPACELS TOL 03N YOV TNV E0VOETEPMON TOVG,
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LOO" + LOO® — LOOL + O,
LOO + L — LOOL
L"+L" — LL
Ao Tig avTidpdoelg avtés, 1 avtidpaon petaEd 000 LVIEPOLEdIKOV plav elval N To
OMUOVTIKN YloTl VIEPIGYVEL 6 GLVONKEG KaVOVIKNG atpoo@olpikng wieong (Chan 1987). Ze
ocuvOnkeg, TAAL, YOUNANG HEPIKNG Tieong o&uyovou kot peydieg Oeppokpoaciec, ot pileg
tonov LO® umopel va avtidpdcovv pe pilec tomov L° mpoc Tig avrictonec abepikéc
EVOCELS,
LO®*+L*— LOL
>10 onueio owtd Ba mpémel va emonuovOel OTL 01 dAVGIOMTEG OVTIOPACELS TNG PAOTG
TEPUOTIGHOD UITOPOVV KOl VO, GTAUATCOLV TPV OAOKANpwOoOV av moapepPAndel kdmoa
ovcia ekkabapiotig (scavenger) omwg n Prrapivn E, mov exkoaBapiler erevBepeg pileg
(Parcker 1991). E€attiog paMota, e HeydAns, oxetikd, nuimeptodov {ong twv LOO sivan
OPKETA €OKOAO VO GTOUOTAGEL I 0EEIOMON TOV AMTapdV 0EEWV e TN XPNoN UGG TOKIMOG

SLPOPETIK®V EKKABOPIOTMV.

3.1.1 IIpoidvto g avtoeidomong tov PUFAS

H oavtoleidwon tov okOpeot®v Mmopdv 0LV TOV  OVLOETEPOV ATOV Kol
QPOOEOMTIWV 00NYel 010 OYNUOTIOUO €VOG UIYHOTOG TOAADY  IGOUEPDV  HOPPDV
LOVODOPODTEPOEEISIMV KOl KUKAIK®OV VOPOoDTEPOLEDIMV T OO0 AVTOVAKAOVY TOV 0plOUod
kol T 0éomn TV OmA®V OecUOV oTo Ao AvTO o@eideton oTO YEYOVOG OTL TO
povoidpoimepoleidto kot KukMkd vopodmepoleidio mpoépyoviar amd dtapopetikd PUFAs
kal, emmAéov, ta PUFAs avtd mepiéyovv cuvnbwg mepiocodtepeg amd pion peBuievikég
opdodeg and TG omoieg ot elevBepeg pileg Oa pmopovoav va agapiécovv éva dTopo
VOpOYOVOL.

Ta povobddpobdmepoleidia v aKdOpesTOV MTOPOV 0EEMV OV givar oeTiKd 6Tadepd GE
QLO0AOYIKEG Beplokpacies, GOGUA KOl GyELGTO, OVIKOLV GTO TPOTOYEVY] TPOIOVIL TNG
o&eidmong tov PUFAS. Amoucodopoivtol OHmG Tpog TTNTIKE Ko pUn TTNTikd tpoidva, and
T0. OTTO10L T TPATA, KLPIWS, EVOVVOVTOL Y10 TO AVETIOVUNTO OPYOVOANTTIKA YOPAKTNPIOTIKAL
TV ofewopuévav tpopipnmv (Grosch 1987). H amowodounon tov povoidpoimepoieldinv
TOV AKOPESTOV MIap®dVv 0EEwV apyilel apéocme HETE TO GYNUATIGHO TOVG oV KO 1) TahTNTa
OYNUOTICHOD TOLG OTo  OpyKd otdd S avtofeldwong vrepPaivel avtiv NG

amotkodounong tovg. [IAn0og mapaydviov, 6mwc eivar 1 mopovsios WOVIOV HETAAA®V,
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kupiog tov Fe kot Cu, evoemv g aipng, Kabmg kot 1 avénuévn Beppokpacio, KoTaAOoLV
TIG VTIOPAGEIS OMOIKOSOUNONS TOV HOVODOpoLTEPOLEWimV Kol GLUPBAAOVY GTNV TaYVTEPN
vrofdOuion v Mmidiov.

"Etot, 10vta Kou cOpmAoka HeTafatiKav HETAAA®DY HE TNV AVOY®YIKT TOVG HOPEPT), OTTMG
givar 0 Fe** xat o Cu*, TPOKOAOVV OVOy®YIKY] d1domacn Tov povobdpobmepoleldimv kot
noapdyovy odko&viikéc piCeg (LOY),

LOOH + Fe** —LO" + F** + OH
LOOH + Cu* — LO" + Cu*" + OH
Evd 10vta kot coumioka petafatikdv HETAAA®V HE TNV 0EEOMTIKY] TOVG HOPPN, OTMC
eivar 0 Fe® kon o Cu?*, TPOKAAOVV 0EEWMTIKT SUCTACT) TOV LOVODIPODTEPOEED IV,
LOOH + Fe** — LOO" + F** + H
LOOH + Cu** — LOO" + Cu* + H

Onog paivetar amd 1§ Tapamdve avTidpacels, 1 OIoTACT] TOV LOVODdpoiTEPOEEIdImV
ue 10vta c1dnpov N xodkov mapdyet g pilec LO™ kot LOO™ mov €yovv v kavoTnta va
apapécovv Vdpoyovo amd ta PUFAs kot va avapyicovv véeg aAvclomTéG ovTIOpAoELS.
‘Etol ta povodopovmepoleidia pe v mapovsio 16vIov cidnpov 1 YoAkoL Tpowbovv
Mo vepo&eidman.

Alomacn TV  HOVODIPOVTEPOEEDI®MV UTOPOVV VO TPOKOAEGOVV KOl OPICUEVEC
npoteiveg mov mepiEyovv oionpo (Halliwell & Gutteridge 1999). O mpwteiveg avtéc dev
KatoAvovy amevbeiag T ddomaon Tov povobdpovmepoledinv (avtidpacn Fenton) aArd
UTopohV GE OPICUEVEG TEPWMTMOOEL Vo eAevbfepd®oovy 10vta. G1ONPpov, To Omoio, oTNn
OUVEXELWN, VO TPOKOAEGOVV TN OHOTOCT T®V HOVOLOPoLTEPOEEWiMY TIpowOdVTOS €101,
éupeoa, v o&eidwon Tov Mmidimv.

21 MmN vePoEEld®OT, KOTA TO GTAS0 TOL TEPUATIOUOD, OAEG o1 eAeOBepeg pileg
nov oynpatifovrar avtdpovv peta&h tovg Kot eEovdeTepdvovtal oynuatitoviag tpoidvta
mov Ogv eivan ma elevBepeg pilec. 'Etor, and tic vmepo&ewdwés pileg pmopovv va
CYNHOTICTOVV KUKAKA vrepo&eidio kot kukAkd evoobmepoleidia (Halliwell & Gutteridge
1999). Ta wvkhkd evdobmepoleida pe Béppovon veiotavtolr mepoattépm OSICTACT LE
amotéhespo T dnuovpyia piog TAnBmpog and evordueca kol teAkd otabepd mpoidvta
OT®G £tvat 01 AAKOVALES, 01 AAKEVAAES, 01 VIPOEVOAKEVAAEG, O1 AAKAIIEVAAES, O1 KETOVEG, O1
ppng avBpakikng aivcidog vdopoyovavOpakeg ko dAleg eviroels (Esterbauer et al. 1991).

H dopn tov popiov tov mnTikdv, KapPovolkdv Kuplog, Tpoidvimv mov TPoKHTTOVV

amd TNV amotKodounon Tov Hovobdpobmepoledimv Twv oKOpesT®V Mmapmdv oEéwv
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empealetar omd 1o €id00¢ TV Mmapdv 0EEMV Kot eEapTaTat omd Tapdyovieg OTMS 0 Paburdg
o&eidmong Tov Mmapol VTOGTPOUATOC, N Beprokpacia, 1 LEPIKT TiEoT TOL 0EVYOVOL KoL T
TOPOVGIO KOTOAVTAOV. L€ TOAVPAGIKG GUGTHLOTO TPOPIUWV, 1| CAANAETIOPACT HETAED TV
VOPOUTEPOEEDIMV KOl TV SEVTEPOYEVDV TPOIOVTOV 0EEIOMONG LE TIG TPOTEIVEG Kol GAAQL
ovotatikd dadpapatiCel Eva onuaviikd poAo otV 0EEMTIKY 6TAHEPOHTNTA TOV TPOPILOV
KOl GTO. OPYOVOANTITIKGE YOPOKTNPIOTIKE TOL TOGO KOTA TN O1dpKeld dEPyaciav, Ommg 1
Oepukn eneéepyaoia, 66O KOl KATA TN SWIPKELD TG GLVINPNONG TOL. AVAAoyo TPOIOVTIQ
TPOKVTTOVV KOl KOTE TNV OTOIKOOOUNOT) TV KUKAIK®OV VOPoDTEPOEEdIMV.

‘Etot, 1 ddonaon tov povobdpodmepolediov pe Oéppavon oe vynAn Oepurokpacio
TapAyel Evo. TOAVTAOKO Uiypo omd teMKkd otafepd Tpoidvta, Onwg em0Eeidln, KOPECUEVES
Kol 0KOPESTEG AAdEDOEC, KETOVEG, KaOMDG Kol vOpoyovavOpaKes OTwg meEVTAVIo, alfdvio Kot
aBvrévio (Esterbauer et al. 1991). [Tepartépw d1domacn towv povoidpobmepoLedimv pe v
wapovcio. 1W6OvIov peTafotikov petdAwv (B-Otdomacn) mapdysl pio Ol TEAIKOV
TPoioVTIOV TV omoimv M ovotact e€aptdtot amd TN Soun TV ATOKOV VIEPOLEdinY
(Halliwell & Gutteridge 1999). 'Etot amd 10 MVOAEIKO 0EL Kot apoydoviKO o0&V
oynpoTileTon TEVTAVIO, EVA 0O TO a-MVOAEVIKO 0&D 0BAvio kat abvAévio.

Ta devtepoyeviy un TINTIKA TPOIOGVTO TNG OMOKOIOUNONS TOV HOVODIpoDTEPOEEd iV
dlakpivovror kupimg oe povouepn kot oAtyopepn (Paquette et al. 1985). Xta povopepn
wepthapPBavovtor vOpodv- Kol ETOEL-TAPAYM®YN TOL TPOKVATOVV amd KLKAOTOINoN Wiog
oAko&edkng piloc mov mpoépyetanr amd TO aviicTtoryo LOpovTmepoLeido. Ta olyouepn|
oynpotilovtar kotd Vv ovTtofeidmon TV HeBLAESTEP®OV TOV AVEANIKOV KOl TOL a-
Mvodeviko¥ o&éog oe cuvOnkeg mepiPailovtog. Emonuaiveron 6Tt tar vopodmepoleidia Tov
MVEAATKOU 0EE0G LITOPOVV VO GYNLLOTICOVV SUEPEIS EVMDOELS [LE VTTEPOEEIOKOVGS, afePIKOV]
Kot decpovg C-C.

Ayepn Ko olryopepn mpoidvta amoTeAoVV EMIONG OMNUAVTIKA dEVTEPOYEV] TPOIdVTA
Katd v o&eldwon tov pebBvieotépa TOL a-AtvolevikoL o&fog amovcio etoc. Ta
OALYOULEPT] TTOV TTPOKVITOVY OO TNV OOIKOOOUNON TOL AVOAEVIKOD 0&£0G Kot Kupimg avTd
OV TTPOEPYOVTAL AMO LOVOUEPELG EVADCELS EVOUEVES LE DTTEPOEEIOIKO OEGUO UTOPOVV VO
VIOGTOVV TEPALTEP® OLICTOCT TPOG MINTIKA TPOIOVTIA, £VicYDOvVTOS TNV vIoPdduion Tov

OPYOVOANTITIK®V YOPOKTNPIOTIKAOV TOV ATUPADV VADV.
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MDA Hevravio

Ewova 2. Metatpomnés Kot S106macT Hiag omd TS TPELS VIEPOEELOIKES
pilec Tov apayidovikod offoc.

XopaKTnNpIoTIKO TOPASELYHO OEVTEPOYEVOVS UM TTNTIKOD TPOIOVTOG OOIKOSOUNONG
amotelel N unAovikn 01aAdoetion (MDA) 1 omoio mapovcialel Wiaitepo evolapépov, yluti
YPNOOTOLEITON WG OElKTNG TNG AMTOKTG vrTeposeidmong (Botsoglou et al. 1994). H oydion
TOV TEVIOUEADY KUKMK®OV VOPOUTEPOEEDIOV TV TOAVOKOPEST®V AmOp®V 0EEwV e
TEPLGGOTEPOVG OO TPELS OIMAOVG decpoVs (Ewova 2) €xel mpotabel wg 0 KOP1og unyoviopog
OYNUOTIGHOD TNG UNAOVIKNG O10AdeDONG KoTd TV dtdpKkewn g avtoeidomong (Pryor et al.
1976). O1 xvp1dtepeg mpoddpoueg evaoelg e MDA etvan ta 1,3-01¢-vdpoiimepoleidta Tov
Mvoreviko® o0&€og, To VOPOVTEPOELOIKVKAOEVOOVTTEPOEEIDID. TOV AIVOAEVIKOD KOl TOV
apaydoVIKov 0&E0¢ Kot To VOPOHTEPOELEMIOOEEIDIO TOV AtvoAevikoy 0&€og (Frankel & Neff
1983). H MDA egivar kopeopévn 610A0€H0m mov pmopet var avtidpdoet e TIG oUVOUAdES TV
TPOTEIVOV Kot TV Bdcewv Tov DNA (Benamira et al. 1995) kot va oynpaticst Bacelg Tov
Schiff, kaBng kot pe 115 coviApudpvikéc opddes (-SH) tov mpoteivov. Akdun, opiouéva
npoidvta ¢ ofeidmong Tov Mmdiov 0nwg ot o,B-aKopesteg aAdeDOEg Kat taitepa N 4-
VOpo&u-2-evvediAn mov oynuotiletor kotd TV 0&EdWON TOL Awveldikoy o&fog TV
KUTTOPIKAOV UEUPPOVOV, TOPOLGLALOVYV HEYAAN OPACTIKOTNTO OCTE VO, AVTWOPOVY TOAD
YpNyopa e TIC apvopddes tov Pdoeov tov DNA kot tov mpoteivdv, oAld kot pe
eooeolmidle, Onwg TV ewcseoaiBavolapivn kot v ewceocepivn (Munasinghe et al.

2003, Sakai et al. 2004, 2006).
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3.2 ®DortosvarcOntTomompévn 0&eidmon TOV MmTdiov

H mapaywyn tov elevfépwv pillov mov sivol amapaitreg yio v Evapén g o&eidmwong
umopel vo yivel Kot SIECOV TOV UNYOVIGHOVD TNG Q®TOoLLOIcONTOTOMUEVTG 0&eidmang,.
Kotd v punyoviopd avtd, oynuotifovior povoudpobnmepoleidin Tmv akOPESTOV MTOPOV
oféwv moapovola  ofuydévov, opatig M VAEPIOOOVE  OKTWOPOAOG KoL EVOG
eotogvaicOntomont (Frankel 1998). Q¢ pwtogvaicOntomomtéc, Bewpovvion ot ymukég
0VGIEG TOV OTAV OmOPPOPOVV (OTEWVY OKTVOPoAio petamintovv omd TN Pacikn ot
dleyepUévn KatdoTtoon, 1 omoio UTopel Vo evEPYOTOUOEL TA OKOPESTO AMmapd 0EE 1) TO
poplakd 0&uydvo. Opiopéveg YPOOTIKEG TOV TPOPIU®V 0T givar n YA®POEVOAAN, 1
poocealpivn Kot 1 eooeutivn, kabmg Kot GAAEG eVOGEIS OTTOC 1 poeAafivn uropovv va
dpdoovv ®¢ potogvauctnronomrés. A&ilel va onueiwdel 6TL T HOPLOL TOV OLGLOY CVTMOV
amd TV amAn O1EYEPUEVT] KOTAGTOGT UTOPOVV HE EKTOUTY] POOPIGHOV VO EMGTPEYOLY GTN
Baoiwkn kotdotoon 1N Kol Vo LETATECOVY otV TPUTAY deyepuévn katdaotaon (Bradley &
Min 1992).

Ot potogvostnToTOMTEG OTNV TPITAN S1EYEPUEVT] KOTAGTOGT UTOPOVV Vo, OpAGOVV UE
000 doPopeTIKOVG pyovicuove. Katd tov mpdto unyaviopo, eotosvoicstntonomrtés 6mmg
n pPoerafivn pmopodv va avtidpdoovv pe Amapd o&fa oynuatiloviag e UETOPOPA
NAEKTPOVIOL 1] ATOUOL VAIPOYOVOVL L0 COUTAOKT EVEOGT 1 OTOi0 OTN GLVEYELN AVTIOPA [LE
popakd  ofvyovo  oynuotiloviag ta  avrtiotoyo — povovdpovmepoleida.  Ta
povovdpoimepoleidlo mov oynuatiCovtal pe Tov TpoOmo avtd, €ivarl avdioya pe ekeiva TG
aVTOEEId®ONG, OAAL O CYNUOTIGUOG TOVG Oev TTapeUTOdileTal omd OVTIOEEWMTIKES 0VGIEg
7oV deouevovy Tig ehevBepeg piCeg (Chan 1987).

Kotd tov devtepo unyaviopo, eotocvoctntonomrtés 6mmg N YAmpoOAAY avTidpovV
pe 1o popokd o&uydvo omodte oynpatiletor o&uyovo oty omAn deyepUEVT KOTAGTOON
(*O2). To o&vydvo avtd pmopet va mpocPirdel om’ evbeiag To aKkdOpecTo Mmapd o&éa Ko
pdaioto pe peydAn tayvmmta  oynpoatiloviog Tta  aviictoyo povobdpoimepoleidta.
Evdewtikd avapépetarl 61 1 avtidpacn tov o&uydvov oty amAn deyepuévn Katdotaon pe
10 pedvdeotépa oL Awveldikod offoc eivar 103-10% gopéc ToyvTEpn 0md LTV TOL

poptaxov o&uyovov (Chan 1987).

3.2.1 lIpoiovra T poTogvaicOnToTOIpuév|S 0EEidmONS TOV Mmdicwy
Avtifeta mpog TV owToEeidmOoT, 0 CYNUATIGUOS TOV HOVODIPODTEPOEEDIMY KaTd TV

ewtoevoicOntorompuévn ofeidmworn Paciletor ot Opdon oL 0ELYOVOL OTHV  OTTAY
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JlEeyepUEVT] KOTAGTOON 7OV €ivol 1oYLPA MAEKTPOVIOPIAO KOl OVTIOPA TaVTOTO WE TO
akopeota  Amopd  o&éa.  Efoutiog  tng peydAng  autig  dpaoTiKOTNTOS,  TO
povobdpoimepoeidia mov oynuatiCovior propel va dadpapatilovv onuoviikd péro otnv
évapén ™ o&eldwong mov mpoywpd e to unxavicpd twv ersvfépmv pilav. To o&vydvo
oV amAn JlEYEPUEVN KOTAGTAGT TPOCTIOETOL GTO OUTAD OEGUO TMV OKOPESTMOV AMIUPDY O
omoiog petakwveital oe aAlviikn B€on kot towtdypova aAAAlel YempeTpio, LETOTPETOUEVOS
amo cis o€ trans 0ecpd. To vdpodmepoleidia mov oynuatilovral £xovv OAALAMKO SITAS
deo O Ko £fvort SPOPETIKG Ao EKEIVO TOV TPOKVTTOVY KT TNV aLTOEEIdWON.

Ye avrtiBeon mpog v avtoleidwon, M eotogvaicOntomomuévn ofeidwon dev
TopEUTOSILETOL OO TIG PAIVOAKES AVTIOEEWMTIKEG OVGIEG TOV AVOGTEALOVY TNV AALGLOMTN
avtiopaon ¢ avtoéeidwong. Tapepmodiletar OpwS amd v mapovsio ekkadupioTdV TOL
0&LYOVOL GTNV OAT SEYEPUEVN KOTAGTOOT 1| PMOTOELOIGHNTOTOMTOV SIEYEPUEVODV GTNV

TPUAN KatdoTtaon, Onmg eivor To kapotevoeldn| ko 1 a-tokopepOAn (Foote et al. 1985).

4. Enidpoaon g 0&€idmong TOV MOV 6TV TO0TNTA TOV KPEATOS

H dwtpoeikr a&io Tov Kp€atog mov cuvinpeiton o€ 0edOTIKO TEPPAALOV givor Eva
Oéna Tov eVOLPEPEL TOAD TOGO TOVG KATAVOAMTEG OGO Kot TOVG mopaywyovs. Kpéag kot
Kpeotookevdopato mov ektiBevtalr o€ €viova 0CeWMTIKEC GLVONKEG avapévETOl Vv
TOPOVCIAcOVV amMAElEG Prrapveov 6mtog ot Prrapivec A, C ko E, kabndg kot ammAieieg
amopaittov oauvoéémv, OTmMg n Avcivn kot 1 pebetovivn, mov eivon Wwitepa gvaicOnta
oTNV 0EEMTIKY Opdon TV ehevBépwv plmv. Agv &xel, OpmG, akOUn OELKPIVIOTEL KoTd
OGO 01 OMDOAEIES AVTEG B0l LITOPOVGOV VO EXNPEACOVY OPVNTIKA TV TOLOTNTO OVTOV TOV
TPoiovTOV. ATd TV GAAN pepld, dev Ba mpémet va mapaAneOel va onpelmdei 6t n o&gidmon
TOV TPOTEIVOV KATOANYEL cLVIHOWOC, 08 aVENUEVT TPMOTEOALTIKY dpacTnplOTNTe. £E0nTiog
avadiTA®ONG TOV HOPIOL TOV TPOTEIVAV, TOV EYEL OC ATOTEAECHA T UEYOADTEPT EkBeoM
TOV TENTIOIKAOV dECUOV 6TIG Tpotedoss (Agarwall & Sohal 1994).

[Ipdopateg peréteg pe ta évlopa meyivn, tpoyivn kot yopotpoyivn, £6eov Ot 1
TENTIKOTNTO 0EEWOUEVNG pvooivng pumopel va ovénbet N ko va gdattmBel, avdioya pe v
éktaon g o&eldmong Kol TNV Tapovsic VOS avoy®YKoy HEGOV KOTA Tn OdpKeEwW NG
dwdwkaciog g méyng (Kamin-Belsky et al. 1996, Liu & Xiong 1997). 'Etct, n pvooivn mov
Bploketon og Mmoo ofewdwtikd mepPdArov, to omoio mpodyel 6e pkpd povo Pabud Tig
ov(evEelg 1 T0 CYNUATIGUO AOEAVTOV CLGCOUATOUATOV, TAPOLSIALEL aVENUEVN eviLIKN

TENTIKOTNTO EPOCOV 1| TEYT AapPavel xdpa oe avaywyo nepiPaiiov (Liu & Xiong 1997).
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Avtifeta, 6Tov 1 pvooivn Ppebel oe Eviova 0Eed@TIKO TEPIPAALOV OTMG givol TO cHOTN LA
H20z/aipumg 10 omoio mpodyer moAd TG ovlevéels, mapovctalel peydAn ovioyn otmv
npwtedlvon and ta memtikd évivpo (Kamin-Belsky et al. 1996).

Av kol ot apvnTIkéG emmT®Ooelg TG ofeldwong tov Mmdiov 6To OpYOUVOANTTIKA
YOPOKTNPIOTIKA TOV KPEOTOG KOl TOV KPEOTOCKELOGUATOV Oempovvior ®g ot o
ONUOVTIKES, HEYAAN Tpocoyn £xel d0Bel TPOGPATA GTOVE KIVOUVOLG TOV EYKVUOVEL Yol TNV
VY&l TOV KaTavaA®wTdv 1 0&eidwon Tov Amdinv. Toa vdpodmepoeidia Tmv Mmdiov Kot Ta
TPOioVTA TNG AmodOUNonS tovg Bempovvor ToEika Ko pumopel va mpokoaiésovy PAAPN oTig
TPOTEIVES, TIC KLTTOPIKEG HePPplves kol To PlOAOYIKE GLOTATIKA TOV KLTTOPOV,
emnpealovtag €tot ™ {oTtikn Toug Asrtovpyio (Ladicos & Lougovois 1990). H punlovikn
SaAdehion gtvon Eva amd avTd ToL TPOoidVTa TNG 0EEId®ONG TV AMTdi®mV TO 0T0{0 TIOTEVETOL
OTL €xel PETOAMOELYOVES 1010TNTEG Kal, EMTALOV, EUTAEKETOL GTOV OYNUOTIOUO TV N-
virpolopvayv. Qotdc0o, 1 CNUACIO AVTOV TOV EVOCEDV Y10, TNV avOpdTIvn vyeia dev Exet,
KON, TANPOG OIEVKPIVIOTEL

Exto¢ and ta akdpeota Mmapd oEa, 1 YoAnotePOAN givar Eva GAAO Aidl0 Tov umopel
va. emmpedoel v vyela tov avBpdmov. 1o onueio avtd a&ilel va dlevkpviotel OTL N
ANUIKADS Kabapn xoAnotepdAn dev givar abnpoydva, akdun Kot o€ Eva gvaichnto (o, OTmC
10 KovvéM (Taylor et al. 1979). H o&eldwon| g, Ouwe, amd vrepoiedikés pileg yertovikamv
TOAVAKOPESTOV MITapdV 0EEWV OV Ppickoviat oTig HEUPPEvES TV POCPOMTIOIMY Hmopet
VO 00NYNOEL GE GYNUOTICUO EVOGEMY 01 0Toiec guvoohv v abnpoyéveon (Addis & Park
1989).

Ta mpoidvia 0&eidmong tng yoANoTeEPOANG dev Ppickoviar cuVNOmME 610 VOO KPEOC,
OAAG aviyvebovTol 6€ peydAin Towkidio and Tpoymuéva kot enegepyacuéva KpEata, 10img,
Kotd v ddpketa tng amobnkevong (Park & Addis 1987). O oynuaTicHog TOVG GTO KPENS
eoptdrar cuvnBmg amd tn nEBodo payelpépatog Kot to £idog Tov 16ToV. O GYNUATIGUOS TOV
poidvTev o&eldmong g YoANotepOANG eivar Kupimg TpoOPANUa Tpoidvtwv mov extifevron
oe dwdkacies avénuévng o&eldmong, OTmg N Bépuavon, n dAeon, 1 ékbeon 6To0 MG, Kot 1
nopateTopévn  amobnkevon. Ilpoidvta o&eldwong g yoAnotepding €xovv  emiong
aviyvevBel oe oxeTikKd VYMAG emimeda Kol o GAA0 emeepyacpéva TpOPIa, OTMG 1) GKOVT

avyov (Morgan & Armstrong 1987, Nourooz-Zadeh & Appelqvist 1987).

5. M£00odot ektipnong e o&eidmong TV Mmdiemv

Amd O6ca avagépniay péEypL TOPA, TPOKLATEL OTL N 0&eldwon TV Aumdinv eivor pio
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TOAOTAOKN dldKacio, mTov Yyivetal 6€ MOAAL OTAdW Kol 0dNyel G€ mOPUYyWYN TOAADV
EVOLAPES®V KOl TEMKAOV TTpoidvimv. Emopévac, yio vo Umop€couvpe vo, EKTIUNCOVUE TNV
éktaon g 0&eldmong TV Amdinv o€ £va TpOEIO KaBdS KOl TOV TPOSTUTEVTIKO POAO T®V
AvTIOEEWMTIKOV OVGLDY TTOV TPOSTIfEVTOL GE VTO, YPEONACTE OVOAVTIKES HeBOOOVE TOV
Vo TPOGEEPOVY E0IKN Kol gvaicOntn pETprnon &vOg N TEPIOCOTEP®Y TPWTOYEVOV N
JELTEPOYEVMDY TPOIOVIMOV 7OV VO UTOPOVV VO amOTEAOVV 0a&lOTIOTOVE «OEIKTEG) NG
o&eidwong tov Mmdiov. H emiloyn tov deiktdv avtdv o mpénet va dtac@aiilel 6Tl M
oLYKEVTPWOT Tovg Ba mapovstalel kaAn cvoyétion pe tov Padud ofeidmong tov Mmdiov,
OTL M Tapovsia Tovg ot TPOPILN Ba eivar evkoAa aviyvedoyn kot 6t 1 6TafepOTNTA TOLG
KOTA TV KOTEPYOTiO 1) TNV GLVTIPNON TOV SEYUATOV o £lvorl IKOVOTONTIKY).

Eéattiag 0Awv oavtdv tov mpobmobBicewv, ot péBodor mov Exovv UEYPL TOPQ
Stpopembei, mapovstdalovy oNUOVTIKES dl0popec Hetalh Toug 6€ 0,TL aPOPA TNV oLGia-
deikmn Kabdg Ko TNV avaAvTikn dtadkacio Tposdloptopov kabe ovoiag-oeiktn. Kabe pio
and Tig dbéoipeg pebdOoVE HETPE KATL SOPOPETIKO KO ALTOC, OVGLUGTIKA, Elval O AOYOC
vy tov omoio mpémer va epoppolovion meplocoOTEPEG TG Mg MEBodol, doTE Vv
EMTLYYAVETAL ACPAAESTEPT EKTIUNGOM TOV Pabuov ofeidwong oto e€etalopevo detypo. Ao
T1G dbéotpeg pebodovg, ot pEBodol mov cvvnbéotepa epapuolovtol yio TNV ekTiunon g
0&eldmong TV Mmidimv ot TPOPLLLO. EIVOL 01 TOPOKATM:

e  MébBodog ap1Buod vrepo&eldinv

e  MéBodog culevyuévav dievimv

e  Mébodog BetoPapPrrovpikod 0&Eoc (unAovikn StoAdehion)
e  MébBoodog eEavaing

Ao Tig pebodovg avtég, ot 6Vo TPOTEG YPNCIUOTOOVV MG OVGIN-OEIKTN TPMOTOYEVN
npoidvta g o&eidmong tov Aumwinv, cvykekpyéva vrepoeida kol cuievypéva diévia,
avTioToLyo, VM Ot GALES SVO XPNOUOTO0VV MG 0VGIN-JEIKTN OEVTEPOYEVT] TPOTOVTO OTWS

etvar | unAovikn dAdehion kot 1 Eavan, avtictoya.

5.1 M£60do¢c aprOpod vrepolerdinv

H péBodog avtn eivar amAn oty extéheon g, £xel YOUNAO KOGTOG Kol OgV amolTel
wWwitepo  egomhiopd, oArd M petofoatiky @bon TtV vopoLmepolewdimy, TO  omoi
OTOIKOOOLOVVTOL YPNYOpO. GE KOPPOVOAIKES evdoels, meplopilel v YpPNOUOTNTA TNC.
Evtovutolg, avty n ovcia-deiktng ypnotponoteiton gupvtate ot Prounyovic Tov Tpoeitmy
oV Kol T0, amoTeEAEoUATA TG eival cuyva apeieydpeva eEattiog g HeyiAng StakOoveng
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tovg (Schaich 2012).

Ot avoAvTikég TEXVIKEG TTOL €lvar doBECEG Yo TN HETPNOT TOV VOPOHTEPOLESIOV TV
Mmdiov glvar ToALAPIOUEG AALL GLYVOTEPO YPNCILOTOLEITAL 1) TEXVIKY TNG LWOOUETPIKNG
TITA00OTNONG e Be00eukd vatplo, N TeYVIKN TOL BEOKLOVIKOD GLONPOL KOl 1| TEXVIKN TNG
noptokoAdypoag Evievorne. Kabepd amd 11g te)viKég owtéc mopovoralel Oetikd won
APVNTIKE YOPpaKTNPIOTIKG TO. omoia TpEmel v cuvumoloyilovtal Tpwv amd TNV OPICTIKN
emAoyn ™. 'Etot, o texvikn pmopel va givot amh] oty €Qaproyr| g, 0AAYL avaSlomioTn
N moAvddmavn, eved Kdmow GAAN pmopel v givol eEapeTikd gvaicOntn, aAAd 0VGKOAN
otovg yeptopovg ¢ (Hara & Totani 1988). Axoun, npémel va Aapupavovtol cofapd vroyn
KOTA TNV EMAOYN TNG TEXVIKNG KO 1] VT TOV Oelylotog, o aplfudg twv Oy UITOV TPOG
avaivon Kabmg Kot ta. ETBvuNnTé TOTIKA YaPaKTNPIGTIKG avTHg TG avaivong (Navas et
al. 2004). Enopévmg, n emhoyn T KOADTEPNG TEXVIKNAG Y10 UL CLUYKEKPIUEVT] EQOPLOYN
umopel vo amoderyfel tehkd apketd dvokoln dokipacio (Dobarganes & Velasco 2002).

H mopadoctoky] uwooUETPIKY] TEYVIKN 7OV YPNOCIUOTOIEITOL Yoo TN UETPNON TV
VOpoimEPOEEDimV TV Mmdiwv €0 kot 50 ypdvia £yel TomomomOel Ko lval dSNUOGIELUEVT
amd 10 1997 o¢ emionun uébodoc e AOCS (uébodog Cd 8-53). H teyvikn avth ival
OTOLEWOUETPIKY], YPOUUIKY], KOl YPNOUYN YL TPOCOIOPIGHOVS VYNADV GLYKEVIPOCEWDV
vrepoéediomv. Eivar akdun n povn texvikn mov enTPENEL TOV TOGOTIKO TPOGIOPICUO TMV
vopoimepoedimv. Evtovrtolg dev mapovoidlel wovomomriky] evoucOncio ovte moapyet
ETOVOANYLLLOL OTTOTEAEGLLOLTOL.

H teyvikn tov Beglokvovikod odnpov kobdC Kot 1n TEYVIKY TNG TOPTOKAAOYPONS
EVAEVOANG apyIKA avOTTUYONKAY Y10l TOV TPOGOIOPICUO TMV VIPOVTEPOEEIDIMV GE SOADTES
N Broroykotg 161006 Apydtepa ¥PNCILOTOMONKAV KOl GE TPOPILO HETA OO KOTAAANAESG
tpomontomoels. H texvikn 1ov Begokvavikod cwdnpov ompiletar oty 0&eidwon Tov
deBevoig GdNpov og TPLeBEV), TOV GYNUATICUO GUUTAOKOV TOL TPoHEVOVS GONPOL e
Bglokvavikd WOVIO Kol TN QOTOUETPNON AVTOV TOV GULUTAOKOV. AVTH M TEXVIKN £€)El
peyoAvtepn evochnoio omd v 1WOOUETPIKN TITAOSOTNON Kot amottel LikpOTEPQ delypata
(Frankel 1998, Dobarganes & Velasco 2002). Avtdg iomg eivar kot 0 AOYog yio. Tov 0moio
mopoAloyn TG TEXVIKNG avtg £xel TvmomomBel amd ™ Aebv) Opoomovdio ['dAaxtoc. H
napoAdloyn ovt) mov eivor yvowot| o¢ IDF (74A:1991), epopudotnke kvpiog ot
YOAOKTOKOUKG 7TpoidvTa ta omoio. cuviBmG €xovv YoUNAES THéG VEPOEEdiny Kot €11
ypewdlovral vynAn evacOnoio pétpnong (Frankel 1998). Allot epguvntéc mpocdppoocay,

ot ovvéyel, v maporiayn ¢ IDF ywo pn yoloktokopkd mpoidvta Omwe Aimog
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KOTOTOLAOL, poyelpepévo Podvod Almog, 1yBvélato kot utikd €lato (Shantha & Decker
1994). Xt moporAayég aVTEC, TO OMOTEAECHOTA OlpovvTol d10. 000 TPOKEWEVOD VL
EKQPPOCTOVV GE YIAMOGTOIGOOVVAUO LTEPOEEWIMY OvVTl GE YIAOGTOIGOOVVOLO OTOMKOD
o&uyovou.

H teyvuan médAr g moptoxardypoag ELAEVOANG mov apykd avamtvydnke yuo tov
TPOGIOPIGUO TOAD YOUNADY GUYKEVIPMOGE®Y VOPOVTEPOEESIOV G (®MVTAVOVG 16TOVGS, £YIVE
gvpvTOTO YVOOoTH Otav dSwmotddnke 0Tt Tpoctéeepes vynin evarstnocio (WoIff 1994).
Ympiletar oty o&eidwon tov d160gvoie G1oMpov ce Tp1cbevi), T cvleVEN ToL TPLGOEVOVG
CWONPOL UE TN YPWOTIKN TNG TOPTOKAAOYPOOS EVAEVOANG Kol T GOTOUETPNON OVTOV TOV
ovumAokov. A&ilel va dtevkpviotel 0Tl 0TIG 000 TEAEVLTAIEG TEYVIKEG TOL EKYVAICHOTA TV
MITOlOV TOV TPOPIL®OV TPETEL VO, APOLOVOVTOL EKTETAUEVA TPV TV aviAvon. Me averapk|
apoimon, 1 avaAvon pmopel va Oeifel mOAD YOUNAES CLYKEVIPMOELS LOPOVTEPOLEDIMV
KON KOl 0TV aVTEG VoL TNV TPAYUOTIKOTNTO TOAD LYNAES. EmumAéov, ot texvikéc avtég
EYOLV TO HEWOVEKTNUO VO, dIvOuV SOPOPETIKE amoTEAEGHATO Y10, VOPOVTEPOEEIdIL e
Swpopetikny ooun. Ot Teyrvikés, OU®G, OVTEC pmopel va elval ypNoleg ywoo v
napakolovdnon peTafordv TV LOPOLTEPOLEWIMY pE TNV TAPOOO TOL YPOVOL N TN
OVYKPIOT EKYVMOUATOV PE TopamAclo 60vOec Mapdv 0EEwmV.

Emonuaiveton 611 ovykprtikny peAétn g pebdoov mpocdopicpod Tov  aptBpov
VIEPOEEIDIMV, TOV HETPA apyIKd TpoidvTa, pe T nEBodo Tov BetoPapPrrovpucod 0EEog mov
HETPE TEMKE TTPOTOVTO, 00NYEl, CLYVA, GE OVIIKPOVOUEVO OMOTEAEGLOTO, OVAAOYO LE TO
€loo¢ tov detypatoc. 'Etot, kdmotot epeuvnTég PpIKay YPOUUKT CUGYETION TOV dVO HeBOdmV
OTav aVTEG epappootTnKay o molvakopeota Amapd o&Ea (Dahle et al. 1962, Gray 1978),
eV GAAOL Bprkov o€ KOTEYVLYUEVO YOpvd Kpéag mov &lxe vmoPAnbdel oe Oeppukn
Kkatepyaoio, avEnuéves tipnég pe ™ péBodo tov BerofapPrrovpikod 0EE0C KOl PEIOUEVES

TEG pe T néBodo tov apBpod vrepoewinv (Younathan & Watts 1960).

5.2 M£00d0g ovlevypévov dieviav

Ta wpdTO aviyveLoHo TPOTOYEVH TPoidvVTa TG 0&Eldmong Tov Amdiov sivolr to
ovlevypéva dévia to omoia gppoavilovtor OTav O GYNUOTICHOS TV puldv Kol TV
vOpovTEPOLEDiV  TpoKaAel TN UETAVAGTELGN TOL YETOVIKOD OmAoy deopov. Ta
ovlevypéva S1EVIO GLVIGTOVV TO HOVO ATOKO YPOUOPOPO LE CIUAVTIKY AToppOdPNnoNn 6TV
nepoyn ond 231-234 nm. E&outiog tng gvkoAiog kot TG amAdTNTAG TNG, VTN 1) TEYVIKY £XEL

ypnowomomBel ekteTopéva Yo TNV mapakoAovOnon g ofeidmong twv Mmwinv. Qo1dc0,
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ToPOLCLALEL KO UEIOVEKTNUATO, OPOV O GCULVIEAESTNG OTTPPOENTIKOTNTOG UTOpEl va
petafdrietal pe tov O010A0TN, To cvlevypéva dvia vo uny elvar otabepd oAb va
ONUIOLPYOLVTOL OKOUN Ko EVA 1) TEXVIKN givarl og e£€MEN N va xdvovTal amotkodopoVUEVa
o€ OEVTEPOYEVT TPOTOVTA, KOl 1) TOPOLGIa AAL®Y 0VGIOV Va TapevoyAet Tig petpnoeic. Etot,
N teXVIKN TV cvlevyuévov dieviov Ba tpénel va ypnoonoteitan dtav eEetdletar 1 eEEMEN
¢ 0&eldmong TV Mmdiov pe TV TApodo Tov ¥poévov o610 1010 cvotua. Ta cvlevyuéva
dévia umopovv vo. BempnBohv yevikoi povo deikteg g 0&eidmOoNG Kol OTIC TEPIGGOTEPES
nepumtOoelg Ba mpénel vo cuvovdlovtal Pe avaAVCES Kol GAA®V OEIKTOV NG 0&eidmong

TOV AUTOLOV.

5.3 M£00d0g Oz10papprrovpikod 0&éog (UAoviK S1oAdEDTON)

Amd Tic pebddovg pETPNONG TOV TEMKOV TPoidvimv e o&eidmong towv Amdinv,
TEPLGGOTEPO YVOOTN givar 1 pEBodog tov BetoPapPrrovpucov o&éoc (TBA). H pébodog avtn
YPNOWOTOIEITOL ONHEPO €VPVTATO OTIC OLAPOPES TOPOAAAYEG TNG, EMEWN EXEL YOAUNAO
KOOTOC, dgv amortel mOAVTAOKO €EOTMAIOUO Kol Oewpeitor €0KOAN otV ekTéAEON TNG.
Booileton ot pérpnon mg amoppdenong ota 532 nm tov KOKKIVOTOU GUUTAGKOL 7OV
oynpotiletor amd v avtidopaon tov TBA pe v punioviky dwAdehion (MDA), evog
VOPOPIAOL TEAKOD 6TaBEPOV TPOTOVTOC TG 0&EIdMONG TV MTdimV TOL TPOoEPYETOL O TN
domaon PUFAs e tpeig 1 mepiocdTEPOVE OITAOVE 0EGHOVE OTTMC TO APA)IO0VIKO 0EV.

Ot dnuoeiréotepeg mapariayég e nebdoov TBA yia v extipnon g o&eidmong twv
Mmdlov 68 KPEOS KOl KPEATOOKEVAGLLOTO, EIVOL O1 TOPOUKATM:

1. amevBeiag Oéppavon tov TBA pe 1o deiypo tov Kp€atog KATm amd 0EVEG GUVONKEG,
eKYOMoN Tov gpuBpoly cuumAdkov pE PovTovOAn Kot eOTORETPNON ota 532 nm
(Sinhuber & Yu 1958).

2. amevbeiog Béppavon tov TBA pe to delypa tov kpéatog KATm amd 0Eveg cuVONKEG,
AmOGTOEN KOl MTOUETPNGT TOL omooTdypatog ota 532 nm (Tarladgis et al. 1960)

3. exybAon Tov KpEaTog te d1dAvO TPYYA®POEIKOV 0&E0G, BEpLLOVOT TOV EKYLAICLATOC
pe TBA kot potopétpnon ota 532 nm (Witte et al. 1970, Pikul et al. 1989), ko

4. exyOvAon Tov KpEUTOg pe dAvpa TPyAmpoikov 0&E0C mapovsio e&oviov Kot
BovtvAwpévov  vdpo&utorovoriov, Bépuavon Tov exyvAiopatog pe TBA kot
pétpnon He Opopiky gacpatopmtopetpior Tpitng mapoydyov (Botsoglou et al.
1994) .

Amd T1g maparrayég avTég, ol 600 TEAELTAiES GTIG OTolEg TO KPEag dev LITOPAALETAL GE
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angvbeiog Béppavon pne TBA umopet va Bewpnbodv og o1 mhéov a&lomotes. Kot avtd yoti
amo@evyeToL £TOL ) TEPAUITEP® 0EEIdmoT Tov Sefypatoc. Evrovtolg, kot ) mopadiaym N° 3,
Topd TV amAdTNTO TG, TAPOLGLALEL CNUAVTIKE aVOALTIKG TPOPAUHOTO, HEPIKE amd Ta
omoio. 0QEIAOVTOL GTNV KOTEPYUSIN TOV SEIYUATOC, EVAO GAAL GTOV TPOTO POTOUETPNONG TOV
ocvunAokov. E&attiag, pdaiota, TV avoluTikeOv ovt@v TpoPANUATOV oV GuYVA £XOUV
00MNYNOEL O ECQOAUEVEG EKTWNOEIS, 1 0&loToTic aVTOV TOV JelkTn NG AUIOIKNG
vrepoeidmong €xel Kotd Koupovg apeiofnndei (Salih et al. 1987). Ta mpopfinuato mov
opeilovtarl otV Kotepyoosio Tov deiypotog cdupmve pe v maporroyn N° 3, cuvidog,
opeilovtal,

e og amodounon, Katd T OdpKEW NG KATEPYAOoinG, VLTEPOLEWIMV Kol KUKAIKAOV
VIEPOEESimV OV VILdpyovy ABIKTa 6TO delypo mov avaivetoal. Emedn n amoddunon
avtn oev givar eAeyyduevn kol odnyel oe oynuaticpd MDA, ot cvykevipmoelg MDA
oto Oelypoto. oL avaAVOVTIOL TOPOLGLALOLY  CLVHOWG YOPAKTNPIOTIKG UEYOAN
dlakvpavon.

e ot uepkn M olkn ofeidmwon 6cwv PUFAs éxovv petver dBikta and  opdomn tov
elevBépov pilov. Xy mepintoon avt) N uEBodoc pmopel va 0dnyel 68 ONUAVTIKESG
vrepeKTIUNGELS TG MDA kat younAn emovoANyOTNTO LETPGEMY OV TPONYOLUEVMG
dev ducpaiotel n wpootacio Twv PUFAs and ) dpdon tov eAevBépmv pridv katd tnv
SlapKELD TNG KATEPYATING.

e 0N HeEYAAN tdomn ovlevéng mov mapovcstdlel 1 MDA e Tig apuivouddes TV TPOTEIVOY,
1010t TOV dVOYEPOIVEL G PEYAAD PaBId TV avaKTnoT TG Amd To EKYVAICUATO TOV
KPEOTOG KL, EMOUEVOC, KO TOV TOGOTIKO Tpocdopicpd ¢ (Verbunt et al. 1995, Janero
1990, Draper et al. 1993).

Ta mpofAuata, mil, mov o@eiloviol GTOV TPOTO (OTOUETPNONS TOV GULUTAOGKOV
ocvpewva pe v mapoiiayn No 3, opeidovtar,

®  G& TOPEVOYANGELS OLGLDV, OTMG 1 YorepvBpivr, Tov cVVNBWG amavTohv 61O KPENg Kot
Tapovslalovy amoppoOPNoN G610 1010 PNKOG KOHOTOG pe avtd Tov cvumAdkov TBA-
MDA.

® Gt TMOPEVOYANOELS OLGLDV, OO OPIGUEVOL VOATAVOPAKES, aUvoEEn KOl VOUKAEIVIKA
o&éa, mov &govv Vv thom vo oynuotilovv pe to TBA moapdywya mov givar avaioyo pe
avtd g MDA «ai, étol, vo mapevoyloOv tn pétpnon. Eotiog avtov tov
TOPEVOYANCE®MY, Ol TEPIGGOTEPOL OO TOVG EPELVNTEC TOL  YPNGLOTOOVV TN
(QOTOUETPIKN OLTH OOKIU OVOPEPOVV T, OTOTEAECUATO TOV petpnoewv o TBARS
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(TBA Reactive Substances), oniodn oe ovcieg mov avtidpovv pe 1o TBA. Kot avtd
emeldn dev yvopilovv enakpPdg Toleg eival ot ovoieg TOvV oLVGLNCTIKE TPpocdtopilovTal,

nap’GA0 TOV YPNCOTOOVY Gav TPOTLTN ovoia kabapn MDA.

IMa 6Aovg tovg mapamdve AOYovs, EUTEPOL EPELVNTEG GTO TTESTO TV EAEVOEpV prladv
enecfuavay 6t N ektipnon g o&eidmong twv Mmdiov copeava pe v topaiiayn N° 3
TPEMEL VoL YIVETOL UE EMPLAAKTIKOTNTA, YTl €ivar dvvatdv va odnyel oe AavBacuéva
ovunepdopata. ‘Etol, mpotdOnkav 0164@opeg Tpomomomoelg tOc0 o1 ddkosion TG
KOTEPYOOIOG OGO KOl OTNV TEMKN HETPMNOY, OOTE VO TEPLOPLGTOLV KATA TO OLVATOV Ol
VIEPEKTIUNGCEL KOl Ol HEYOAES OWKLUAVOES TMV HETPNOEMV Kol, TOPAAANAQ, Vo
eEovdetepmbohv o1 TapeEVOYANCES Katd TN HETpnon, amd ovoieg Eéveg mpog v MDA
(Botsoglou et al. 1994).
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Ewove 3. Kavovikd edopo amoppdenong (-) ko @dopo tpitng mapaydyov (---) Tov
poiovTog g avtidpaons 32 ng MDA/ml pe TBA. To vyog g kopueng h cg avBaipeteg
LLOVASEG Y PNOOTOIELTAL Y10 TOV TTOGOTIKO TPoGdlopicopd s MDA.

And tic mopailayéc mov mpotddnkav, 1 maporrayny N° 4 otnv onoio 1 ekydAion tov
Kpéatog yivetal pe dtdAvpa Tpryylmpolekol o&éog mapovsio e€aviov kot fovTvAM®pUEVOL
0Opo&uTorovoriov, evid N péTpnom dlevepyeital Le SPOPIKT PACLOTOPOTOUETPIO TPiTNG
Topaydyov OMAadY|, UE TOPAYDOYIGT TOL @AGHOTOS TOov cvumAdkov TBA-MDA omnv
nepoyn 400-650 nm ka1, ot GLVEXEW, TOGOTIKY eKTipmnon g MDA pe Baon to dyog g
Kopveng ota 521,5 nm, paivetor og 1 TALOV KatdAAnAn ywo to Kpéag (Ewova 3).

H moaparloyn avt) dwaceoriler a&idmom pétpnon tov cvpumidkov MDA-TBA ywpig
napePPorES amd GAleG EvOOYEVEIG 0VLGIEG TOV AOPPOPOVY GTO d10 PrKog KOpatog. BéPaua,
pétpnon tov cvpuridkov MDA-TBA ywopig mapepforés and dileg ovoieg pmopet emiong va
YivVEL Ko pE TV TEYVIKN TNG LYPOYP®UOTOYpapiag vynAng anddoong (Carbonneau et al.
1991, Jentzsch et al. 1996, Volpi & Tarugi 1998). MdAiota, 1 TE(VIKN 0VTN EMTPETEL AKOUT
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kot angvbeiog pétpnon g MDA, dniadn ympig TponyovUeEVO GYNUOTIGHO TOV TAPOYDYOL
¢ pne TBA (Largilhere & Melancon 1988). ®a mpémel dpumg va onuelmbel, 6TL ovt) 1
TEYVIKY], EVAD PEATIOVEL TNV EKAEKTIKOTNTA, €lval GYETIKA ypovoPopa Kot amontel LYNAOL

KO0TOVG EEOTAIGUO.

5.4 M£00do¢ eEavaing

M GAAn apketd dwdedouévn pébodog mov, emione, Poaciletar oe pétpnon teEAKOD
TPoidVTOg TG 0EEIdMONG TV AMmdimy, eivar 1 HEBOOOG TPOGIOPIGUOD TNG GLYKEVIPOONG
g e€avaing (Shahidi et al. 1987). H pébodog avtn eivan oyetikd ypovoPodpa kot amortel
VYNAOV KOGTOVG €EOTMAMGUO, OAAG pmopel vor amoderyBel eEpPeTIKA YPNOUN OTIg
TEPWTMOOELS €Kelveg oTic omoleg amouteital emPefaimon TtV amoteAecUdTOV GAA®V
OYETIKOV PHeBOO®V.

Kotd ™ pébodo avtr, to detypa tov kpéatog vmoPdAietal oe andotaln pe vOPATUOVS
Kol M €EaviAn mpocdlopiletonr o HEPOG TOL OMOGTAYUOTOS HE OEPLOYPOUOTOYPOUPIKT
aviivon. Alpopot epeuvnTéc vTooTNPIEAY OTL 1| GVYKEVTPWON TG €E0VAANG oL BpiokeTan
pe ™ péBodo avtr o€ detypota KpEUTOG VoL G YPOUUIKT CLUGYETION LE TIC OVTIOTOUYEG
Tipnég TBA (Shahidi et al. 1987). Aot Spmc, epevvnTég SOMICTMOAY AGVUPOVIN TOV 0VO
avtov pebddwv oe deiypota kpeatookevacudtov (Ventanas et al. 2008, Armenteros et al.
2009). H aocvpeovio avtr 0o pmopovoe, icmc, vo arodobel oto yeyovdg Ot 1 tHYM Mg
eEavding, n omoia oynuatiCetar and v ofeidwon opicpévov PUFAs kot kupimg and 1o
Mvedaikd oy, elvar pdAiov moAdmAokm, Kabdc m eSavdAn umopel va cvveyicel vo
EUMAEKETOL GE TEPOLTEP® OVTIOPACELS KOTA TN Odpkeln g emeepyoasioag 1 NG

OO KEVONG TOV KPEUTOGKEVAGULATOV.

6. O&eidmon TpoTEIVOV

MoXovott n 0&eldwon tov Mmdiov amnacyokel TOLG €PELYNTEG €M KOl OPKETEG
deKaeTieg, To BEpHa NG 0&eldMONG TOV TPOTEIVOV TV TPOPIL®V OC amoTéEAESHA TG dPAomg
TV ehevbBépov plov o&uydvou dpyioe vo dtepeuvdrtol deodtkd to teAevTaior LOvo Alya
ypovia. Kot avtd yuri n épgvva mov €ywve Tig tedevtaieg dekaetie v oto BEpa ™G
ofeldwong tov mpoteivov kotevdivinke ¢ ent 1o mAglotov ot diepevvnon TV
EMNTOCE®V NG 0EEWMTIKNG KOTATOVIONG TOV HVIKAOV 16TOV 6TV Tofoyévesn d10pdpwv
acevEl®V KOl TTEPLOPIGTNKE OVCIACTIKA GTN CLGYETION TOV POAOVL TV O0EEWOUEVOV

TPOTEVOV e TaBoAOYIKEG KATAOTAGELS 0TS etval To chvopopo Alzheimer, o kapkivoc, To
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GUVOPOUO 1GOOI/ ETOVOUATMOONG, 1] KATOGTOA TOL 0VOGOTOINTIKOD GUGTHLATOG KOl 1)
emtayvvon tov ynpotog (Carney & Carney 1994, Stadman & Berlett 1997). Mol ota
péoa g oekoetiog Tov 1990 kot pe Pdon ™ yvodon mov wpodkvye amd TIS EPEVVEG TOV
Boiotpikdv emoTNUAOV, EREAVICTNKOY Ol TPAOTES UEAETEC OYETIKA Le TNV o&eldwon TV
TPOTEIVOV TOL KPENTOG. AkoAoVONGOV TOAAEG £pELVNTIKEG TPOOTADEIES GYETIKAL [LE TNV
0EEOMTIKY TPOTOTTOINGN TOV HOPIOV TOV TPOTEIVOV KATA TN SAPKELN TNG KATEPYUSING Kol
NG GLVINPNONG TOV KPEUTOG KOl TOV TPOIOVIMV TOV, LE AMOTEAECHA, CHIEPA, 1| 0EEIDWON
TOV TPOTEIVAOV VO, AmoTEAEL Eva od ToL TAEOV EAKVOTIKG BEPOTO EPEVLVOG OTNV ETCTAUN TOV

TPOPIH®V.

6.1 Mnyoviopdg 0&eidmong TOV TPOTEIVOV TOV KPEATOS

Ot 1Wdwitepol unyovicpol Kot n yNUKn @UoN TOV TEMKOV TPOIOVTILV TG 0EEI0mONg
e€aptdvTal omd T0 VTOGTPOUO TOV 0EEOMVETAL, TO 0EEWOMTIKO CUOTNUA Kol TNV £VIAON
TOV 0EE0OTIKOV cuvOnkav (Davies 1987). Axoun, n Unyovikn kotepyacio Tov KpENTOG
TPOKOAAEL O1APPNEN TOV KLTTUPIKMOV TOYYOUATOV KOl PEPVEL GE AUECT] EMAPT TIC TPWOTEIVEG
Kol O1popa amd To EVOOYEVH] GLOTOTIKG UE TO HOPKO o&uydvo mov EmTOYOVEL TNV
o&eldwon. I'evikd, cvvnbiopéva emakdAovBa g o&eldwong TV TPpOTEIVOV amd ehevBepeg
pilec eivor 1 0EEWOMTIKN TPOMOTOINGN TOV TAEVPIKOV OAVGIO®V TOV OUVOEE®V, M
LETOTPOTY] OPIGUEVOV OUIVOEEWV O GAAM, 1M Opavon Tov TENTIOKOD OKEAETOL KOl O
OYNUOTIGHOG oTavp®OT®V culenéemv evidg kol HeToly TV popiov (Stadtman & Levine
2003).

‘Exet droumiotmbel, 60T otV 0EEidmON TOV TPOTEIVOV EUTAEKOVTOL OAPOPES OPUCTIKEG
HOPPEG 0EVYOVOL, HETOED TMOV OTOIMV GLYKATOAEYOVTOL TO aVIOV TOV GOLTEPOLELDION TOV
o&uyovov (02" ), n vdpoimepo&edikn piCa (HOZ), n piCa vépo&vriov (OH), to vrepoleidio
70V VOpoyovoL (H202) kot ta vdpoimepoeidia Tmv Mmapdv o&émv (LOOH) (Butterfield &
Stadtman 1997). [Ti0avég mpddpopec ovaieg 1 KOTAADTEG Yot TO GYNUATICUO TOV dPAGTIKOV
QUTAOV HOPPOV 0ELYOVOV, elval S1APOPO PLGIKE CLGTATIKA TOV HVIKOV 16TOV 0TS TO
aKOPESTO MTdIN, Ol YPOCTIKEG TNG aiung, WOvta HETAROTIKOV PETAAA®V Kot O1dpopa
evlopikd cvotuara (Xiong 2000).

2uvNoelg 6TOYOL TOV OPUCTIKOV QVTAV LOPE®OV 0ELYOVOV, £ival O TENTIOIKOS GKEAETOG
TOV TPOTEVAOV KOl 01 VTOKATUCTATES TOV TAELPIKMOV CAVGIOOV TOV OUVOEEDY. ZE TPAOTN
@domn, wo glevdepn pia (OH') amoond amd v npwteivn (PH) éva dtopo vdpoydvov kot

oynuotiCeton n avtiotoymn pila tng npoeivig (P7) (Stadtman & Levine 2003),
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PH+OH — P’ + H,0O

H piCa avty petotpémeton, mapovsio o&vydvov, oe vrepotediky piCo (POO”) 1 omoia,
oTN GVVEYELW, omooTd amd o dAAn tpwteivny (PH) éva dropo vdpoydvovu kat oynuatifeton
10 avtioTtoyo vipoimepoteidio (POOH) kot n avtictoyn pila g tpwteivng (P,

P+ O,— POO

POO’ + PH— POOH + P°
[Mepartépm avTdpaoelg Tov vOpobmepoteldiov e eErebBepeg pileg OTMG N VIPOHTEPOEEIDIKN
piCo. (HOy), f pue avnyuéves popeéc Petafatikdv UetiAov Omog Ta 1dvTa Fe®* i Cu’,
0dnyolv g oynuoTicpd g avtiotoryme aikoéedkng pilac (PO,

POOH + HO,;" — PO’ +O5+ H,0

POOH + Fe** — PO’ +HO+ Fe**
H piCo avth avtidpd, otn cvvéyeto, pe v vdpobmepoéeducy pio (HOZ) 7 pe 1dvro
HETOPATIKOV HETAAA®Y TPOG CYNUATIGHO TOL OVTIGTOLYOV VOPOELAIMUEVOV TAPAYMDYOL TNG
npoteivng (POH),

PO"+ HO;" — POH +0O;

PO’ +H" + Fe* — POH + Fe**

e ovvOnKeg Nmog 0EEIOMONG dNANOT LE HUKPEG CLYKEVTPMOELS EAEVOEPMV PLL®V, HePIKA
apUVoEEN OTMG 1 KLOTEIV] TOV £XEL GTO HOPLO TNG COVAPLOPVAIKY OHAdM, OEEWBMVOVTOL
evkola (Viljanen et al. 2004, Estévez et al. 2008a, c). To yeyovog avtd £xel 0dnyNoeL 6TV
dmoym OTL M YypNyopn Kol EMAEKTIKY] O&Eldmom oplouévav auvo&émv mov mailovv
AoNUAVTO POAO GTN AETOVPYIKOTNTO TOV TPMOTEIVOV GKOTEVEL GTNV TPOCTOGIO Omd TNV
oeidwon aAAmv meptocdtepo evaictntov apvolinv (Levine et al. 1990).

Ye ovvOnkeg €viovng ofeldwong Omwg ovtéc mov gpeavifovrolr katd Tn OldpKeld
oewmoemy amd 10via HETOPATIKOV UETAAA®V, Tapdyovial KopBOVOMKES €VOGES GE
LEYOAES OLYKEVTIPMOOEL,. Xt0 onueio avtd a&ilel icmg va onuewwdel, 60Tl €kT0G amd v
wWwitepn evasOnoio tov kKabe apvoléog oy ofeidmon, akoun Kot n wiaitepn BEon Tov
péco otV mMEMTIOKN oAvcidoa pmopel va emnpedost onuavtikd v ofeidwon tov Ko,
EMOUEVMG, Kot TNV 0&EWMTIKN TOL amodounon. O oynUATIcUOS TOV KAPPOVUAKADV EVAOGEDY
TPOEPYETOL KUPIMG omd TNV 0&eldwon TV apvoéémv Bpgovivn, mpoiivn, apywvivn Kot
Avoivn (Stadtman & Levine 2003).

Onwg mpoavapépOnke, o pvludg oynUATIcCHOD KOPPOVOAMKOV EVAGEDV KOTE TNV
o&eldmon TV TPOTEIVOV TOV KPENTOS UTOPEL VO EMNPENCTEL ONUAVTIKA omtd TV Tapovsio

SPOPOV EVOOYEVAV CLGTNUATOV OTTMG £ivar To HETOPATIKA LETOAAD, 1) LLOGPALPIVY] KoL TO
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ofewopéva Mmidia, kabng kot ard mapapuéTpous 6nwe o pH, 1 Beppoxpacia, 0 POTIGUOC,
N okTvoBOANCT Kot 1 Topovsio. OVTIOEEWMTIKOV Tapayoviev Omwg eivar ol eEmyevelg
eowoAkég ovoieg (Xiong 2000, Park et al. 2006a, b, Park & Xiong 2007, Viljanen et al.
2004, Estévez & Heinonen 2010).

Ye 6,TL apopa TV emidpaon TV UeTAROTIKOV UETAAA®VY, €xel PBpebel 6Tl avTd Kupimg
evbvvovtol Yoo T0 GYNUOTICHO KOPPOVOMK®OV eVOGE®V amd TIG TAELPIKES CALGIdES TNG
Avoivng, g Bpeovivng, g apyvivng kat tng TpoAivng (Akagawa et al. 2006, Estévez et al.
2009). 'Exer paMmoto dwomotwdel 0tt 1060 o1 avnypéveg (00TeEC NMAEKTPOVMV) OGO Kot Ol
0EE0MUEVES (0EKTEG MAEKTPOVIOV) HOPQES TV UETAPATIKOV UETAAA®MV €lval KOVES Va
TPOAYAYOLV TO GYNUOATICUO KOPPOVOMK®OV EVOGEDV a0 TPMTEIVES, OUEGOD AVTIOPACEWDY
elevBépov pllaov. 'Etol, mapovsio TV HOpEOV avTdV, TO HOPlokd 0ELYOVO avayetol Kot
oynuotiCetar To aviov ¢ pilac Tov covmepoediov tov o&vydvov (O ), to onoio petd
and ddoykég avtpacels oynuotilel apykd HoO, kar, ot cvvéyewn, pileg vopo&uiiov
(OH), eved ta vdpoimepoteidia Tawv Mmidimv (LOOH) docmdvtat kat divovv oAkoEeldikéc 1
vrepo&eldkég pilec (Kanner et al. 1988),

M" + 0y MOV + 0,

O, +2H — H,0,+ 0,

0;" + H,0, -0, +HO + HO’

M" + LOOH — M™"V" + LO"+ HO™

M"*'+ LOOH— M""' + LOO" + H*
> ovvérewn, ol ehevbepeg pileg, mpooPaArlovy TIG aIVOUAdES TV OUVOEEWY Avaivn,
Opeovivn, apywivn Kot TpoAivy apopdvtos £vo ATopo VOPOYOVOL ad TO YEITOVIKO (TOLO
avOpoka pe TantdYpovo oyNUATIGHO NG avtiotoyng pilag e mpwteivng (Akagawa et al.
2006).

g o dgvTEPN PAGT), Ol OEEWOMUEVEG LOPPES TV UETOAAIKDY 1OVIWV EVOVOVTOL LE TO
povnpeg niextpovio g pilog g Tp®TEIVNG e TAVTOYPOVO GYNUATIGUO Lo IUIVOUAOG, M
omoio. aBOPUNTA VOPOAVETOL TTPOG CYNUATICUO NG avtioToyng oAdebdopddas. Me 1o
unyovicpd awtd, 1 Bpeovivn petaTpémetol o€ a-opUvo-3-KeTofouTupikd 0&L kot ) Avcivn og
O-OULVO OO UTIKT] NIOASEDOT, VD M apyviv Kot TPOoAivn o€ Y-yYAouTopukn nuoaiosion. Exet
dwmotwbel, 60Tt aVTEG 01 NUEAdEDOEG pmopel va amoterovv 10 23-60% T0V GLVOAOL TV
OMK®OV KOPPUVLAMKOV evOoe®V o€ 0Eedmuévo mAdopa kol tpwteiveg Nratog (Requena et
al. 2001, Akagawa et al. 2006) 1 ko péypt T0 70% TV OMKAOV KOpPUVOAMKAOV EVOGEDV GE

uetpiong oewmpéva mpoiovta kpéotog (Utrera et al. 2012).
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g 0,TL apopd T0 POAO TNG HLOoGPapivng otV 0&eidmon TV TPOTEIVOVY Ko, Wtaitepa,
010 oYNUaTIoud KopPOVOAMK®OV evdoemv, Ppébnke OTL 1 €papuoynq TOL GLVOLOGHOD
pvoopapivng kot HxOz mpokodel peyoddtepn mopaymyr O-OpIVOOOUTIKNG KOl Y-
YAOLTOUIKNG NUWASEDONG GE GYEGN LE TOV GLVOVAGHUO HVOCEUPTVIG KoL 1OVT®V Fe®* ! Cu®
(Estevez & Heinonen 2010). AlAot gpguvntég avakoivooav OTL 0  GUVOLOGUOG
petapvoopalpivng kot HpO2 Mtov  mePIoodTEPO  OMOTEAEGUOTIKOG OTNV  0EEOMTIKY
amodoUNo” ApIvoEEDV OTMG 1 AVGiv, o€ oYEoN e 0EEDMTIKO GUGTNUA WOVI®V GLOHPOL
(Park et al. 2006). ®a mpémel vo emonuavOei 60tL n 0&eidwon g o&vpvocEapivng TPog
LETOUVOCPOIPIVY] €XEL OG OMOTEAECGUO TO OYNUOTIOUO TOL OvIOVTOC TG pilog Tov
covnepoéeidion Tov o&uyovou (02 ), to omoio gvuvoei v mapaywyn HoO,, wog ovsiog 1
omoio etvar wovn va Tpokalel TV omeAevOEP®OT G1O1POL Amd TO HOPLO TNG AiuNg Kot Vo

emtayvvel €161, TIG 0EE10mTIKEG dlepyacie (Rhee et al. 1987).

6.2 O porog TOV MTIiMV 6TV 0EEIdMGT TOV TPOTEIVAOV TOV KPEATOG

O porog TV AMumdiov oty 0&eidmon TV TPOTEIVOV T0V Kpéatog eivar Eva BEpa yia to
omoio &yovv JTLTWOEL aVTIKPOLOUEVES AMOYELS. XPNGILOTOIOVTOG OAPOPO HOVTEAM
KPEOTOG, LEPIKOT EPELVNTEG SOMICTMOAY CNUOVTIKT GUGYETION TG 0EEIOMTIKNG KATAGTAOTG
Tov Mmdiov pe v ofeidwon tov tpoteivov (Mercier et al. 1998, Estevez et al. 2008),
dArot (Liu et al. 1996) Bprkav 0TL 1 0&eldwon TV TPOTEIVOV ennpedletol EAAyLoTO Omd
v o&eldwon twv Mmwinv, eved kdmowol (Park et al. 2006) avépepav 6TL 1| 0&gldmon TV
MTdilov Kol TOV TPOTEIVOV pmopel va cvoyetiCovtol og opiopéva 0EE0MTIKA GUGTILLOTO
OT®C avTd oL mopdyovv pilec vVOpoLvAiov, Oyt OumG pe GAAa mov otnpilovtol otnv
Tapovcio TG LETaHVOoEapivic. Avtifeta, 6€ CLOTALATA TPOPILMV, EVOG LEYAAOG aplOudg
EPELVNTAV JOMICTOGE GNUAVTIKY] CLGYETION HETAED NG o&eidmong TV Amdimv Kot TV
npoteivov (Viljanen et al. 2004, Ventanas et al. 2006, Ventanas et al. 2007, Estevez et al.
2008). Ta evpfuoata VT LTOSEKVVLOVY OTL TO TEPPAAAOV GTO Oomoio AapPdvel ydpa M
o&eidmon Tov MITdinv Kot ToV TPOTEIVOVY, dSNANdN 0 TOTOG TOV HVIKOV 16TOV, TO £100¢ TOV
Cdov, K.0., pmopel va emNpedlel SNUOVTIKA TNV OAANAETIOpaoT TV 600 AVTOV 0EEWMTIKOV
JlEPYOCIDV.

H o&eldwon tov mpoteivov mapovsio Mmidiov mpoxwpd pe dAVGOOTES AvTOPACELS
erevBépav plov mov givar mopdpoteg pe exelveg g o&eidmong Tov Mmdiov Kot 0dnyovv
oe oynuatiopd erevbépov plldv TOV TPOTEIVAOV, TOAVUEPDV, KOl CUUTAOK®V TPOTEWVAOV

kot Amdiov (Park et al. 2006). Ot kOprot 61oy01 TV eAgLBEpwV prladv eivar o1 TAELPIKEG
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aAVG10eg TV apvoEEDV KaODC Kol 0 TENTIOKOG OKEAETOHG TV TpwTeivev. H dpdon avt
OLYVA KOTOANYEL GE TOAVUEPICUO T KOTOKEPUATIOCUO TOVL HOPIOV TOV TPOTEVOV. ZTNV
nopokato Ewova amewoviCetor n mBhovy mopeion tov oavidpdcewv ofeidmong Ttov

TPOTEIVOV TAPOLGio MTdiwV.

‘Evapén LH—L®

Awdoon  L*+ O,— LOO®

[Ipdcinyn vépoydvov LOO®*+P — LOOH+P*
[IpocOhixkn  LOO®*+P — *LOOP

SoCevén  *LOOP+ P + 0y— *POOLOOP
[Molvuepiopdéc  P-P*+ P* + P — P-P-P® + P-P-P

Ewova 4. H mBovi mopeia tov avtidpdoemv o&eidwong tov tpoteivav (P) tapovsio Mimdiov (LH).

Aéilel iomg 1aitepa va TOVIGTEL TO YEYOVOG OTL 1] 0EE10®ON TV MITdIV OAOKANpOVETAL
TaxOTEPO OO TNV 0EEOMTIKY] OMOOOUN O TOV TPMTEIVOV Kol, ETOUEVMG, Vol TEPIGGOTEPO
mhovov 1 o&eldwon TV TPOTEIVOV vo Tpodayetor amd TG eAevbepec pilec kol Ta
vdpodmepoleidia mov mpoipyovtar and v oéeidmon v Mmdiov (Viljanen et al. 2004,
Estevez et al. 2008). Avtdg gaivetar 0Tt givol GAA®OTE KoL 0 AOYOC Y10L TOV OO0 OTOV Ot
HEYOADTEPES GVYKEVIPDOGES OEVTEPOYEVMDV TPOIOVI®OV 1TNng ofeidwone tov AMmdiov
KATOypAQOVTaL, 1 TOPOY®YN KOPPBOVOMK®OV EVHOGEDV TV TPOTEIVAOV OeV £xEl POACEL akoOUN
TN HEYIOTH NG TN 1 omoia onpeldveTon opketés nuépec apyodtepa (Estevez et al. 2008).

Agv Oa mpémel va mapaAn@Oel va onpelmbel 1o yeyovog 6L  0EEIdmON TOV TPOTEIVAOV
KOl 1 0odouUnon TV apvolémv pumopetl vo mpoypatoromBovv kot aveEdptnra and tnv
napovcio. Amdiov. H o&eldwon, pdiiota, tov npoteivov amd wvia cfpov gival éva
(QOVOLEVO OV AAVTATOL GLYVA amovcio AMmdimv. ‘Exetl dtatunmbel, pdiota, n dmoyn 6Tt
N ofetdwon avtn mpoxwpd dapécov oynuaticpod piidv vdpo&uiiov (OH®), ot omoieg
napdyovtal and HoO2 oe meproyés Tou popiov tov Tpmteivdv 6Tov anavTobyv 10VIa Go1npov
(Stadtman 1990),

H,0;, + Fe*" — OH"+OH + Fe*'

Y10 onueio avtd o&iler iowg, va emonuavOel kot 1 damictwon 6t 1 ofeidwon twv

Mmdiov Kot tov Tpoteiveov sivar eEalpetikd aniBavo va ekdnimBovv avefdptnta o€

GLOTNLOTO KPEAT®V.
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6.3 IIpoidvra TG 0EEIdMONG TOV TPOTEIVAOV

MoAlovaTt 6AeG 01 TAEVPIKEG OAVGIOEG TV AUIVOEEDY TOV TPOTEIVOV gival BewpnTiKd
EVOA®TEG TNV TPOGPOAT amd TIS OPACTIKEG HOPPES 0&EuYdvov, ot TPdén OAa Ta apvo&éa
dev glvan e&ioov evarmta. [lepiocdtepo evdrmta oy 0&eidmaon amd elevBepeg pileg eivan
o opwvo&éo TOv EYOUV G TAELPIKEG OAVCIOEC GOLAQPLIPLAO- KOl OULVO-OUAOES,
WdafoAKovg Kol WOOAMKOVS daKTLAOVG, Kabhg kot Beloabepikovg decpovs. Evdektid
ava@EPETOL OTL TPMOTEIVEG OTT®MG 1 HVOGivn, pmopel va mepiEyovv uéxpt kot 40 glevbepeg
coVAPLOPVAKEG opades. 'Etol, apvoééa Ommg M kvoteivn, 1 pebelovivn, mn Avoivn, 1N
apywivn, M otdivn, n Bpuvrtoedavn, N oepivi Kou M TPOAIVN GLUVIGTOVV TOLG GLVNOELS
OTOYOVG TOV OPOUCTIKOV HOPO®OV 0ELYOVOL TOV TAPAYOVTOl UECH TNG OEEdmONG TV
Mmdiov (Gardner 1979, Stadtman & Berlett 1997).

H o&eidwon Berovywv apvo&émv dnmg 1 Kvuoteivn kot 1 pebetovivn, oonyet ypryopa og
oYNUOTIGHO BeoVYOV TPOIOVTOV OT®MG GOVAPOVIKA, GOVAPOEEIOIKA Kol SIGOVAPIOKE
napaywyo (Vogt 1995, Stadtman & Levine 2003). Idiaitepa 1 6OLAPLIPLAIKT opdda TG
KLOTEIVIG &lvar TOAD evaAmtn oty o&eldwon amd H202, 10 omoio oynuatileton ota
KotTOpa kot cuvadpoiletor petd ™ opayn oto kpéag (Harel & Kanner 1985). Evtottoig, n
tayvtro avtidopoaong tov HoO; pe memtidw 1 mpoteiveg mov mepiéyovv Kvoteivny sivar,
pudArov, wkpr (Winterbourn & Metodiewa 1999). I'evikd, 1 0E€Id®OTN T®V GOVAPLIPLAIKOV
OUAO®V TV OUIVOEEDY 00MNYEL GE o GEWPE TOAVTAOK®V OVTIOPAGE®Y OV KOTUANYOLV GE
OYNUOTIGHO SopOp®V TPOoidoVTWV OTt™G €ivarl To covApevikd o0& (RSOH), 10 covApviKo
o0& (RSOOH) kot o1 ditsovdidikég evaroelc (RSSR) (Winterbourn & Metodiewa 1999).

RSH + H,0, — RSOH + H,0
RSOH+ RSH — RSSR + H,0
2RSH + O, — RSSR + H,0;

210 onpeio avtd Ba mpénet Wwitepa va emonuaviel 0t Katd ) dibpkela g oEeidwong
pumopet va AdPouv ydpa Kol TEPIGCOTEPO TOAVTAOKEG OVTIOPAGES e  O18POPES
covApLdpLAKEG pileg (RS®, RSSR*) (Davies 2005),

RS®* + RS — (RSSR) * + O, — RSSR + 0,

Aev Ba mpémer va mopaAneBel va onueiwBel 0tL o1 avapepoueveg ot PiAloypapio
OMTMOAEIES  GOVAQPLOPVAIKAOV Ooudd®V  Katd Tnv  ocvviipnon yoHdwv Kot  KpedTov
napovclalovy, cvyvd, moAd gvpld edacua Tiwov. Etol, pepikoi epevvntég (Srinivasan &
Xiong 1997, Wang et al. 1997) dwmictwoav OTL Ol GOVAQPLOPVAIKEC OUAOES €VOC

CUUTVKVOUOTOG TPOTEIVNG Tapovsiocay peimon péxpt 33% petd and yoén N katdyoln.
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Emiong, andiewr 6% Ppébnike oe @éteg yopwvod Katd TNV OCULVIAPNOCY TOLG OF
TpomoTomuéEVN atpodceatpa o&uydvou yio 14 nuépeg (Lund et al. 2007), evod andieio 37%
dwmotdinke oe Yopwd KWd mov ocvvinpninke Yo 7 Muépeg o€ TPOTOTOUUEVN
atpooceapa o&uyoévou (Lund et al. 2008). IMopodpoteg andAeleg GOVAPOPVAKOV OUAdOV
avdAoyo [e TOV TOTO TOV HVIKOV 16TOV, TIG TEPAUOTIKEG cLVONKES Kol TO €100¢ Tov {Hov
Bpébnkav kot oe dAheg perétec (Martinaud et al. 1997), evd peyoddtepeg omdAglEg
GOVAPLOPVAIKOV opadmv mov £eBavay t0 92% aviroyo pe TS 0EEOMTIKEG CUVONKEG,
KatopueTpiiOnkay o€ pouikd widwae 1 omopovopévn pvooivny (Liu et al. 2000, Lund et al.
2008). Ta amoteAéopota OA®V OVTOV TOV UEAETOV LTOGEIKVHOLV OTL Ol GOVAPLOPLAIKEG
opddeg Ba pmopovoay va xpNGYOTomBovv wg deikTNg TG 0&EIdMOoNG TV TPOTEIVAOV.

Ext6g amd v andAieln TV GOVAPLOPLAMK®OV Opdd®V, N Topaywyn KopBovuAk®v
EVOGEMV OTTMG AASEDOES KO KETOVEG IIKPOD HOPLoKoD PAapovg, ivorl pioe kO GNUOVTIKY
petaoAn mov cuvodevel v ofeidwon TV mpoteivoy. O oynuatiocnds TV KapPovolKov
EVOGEMY GUVIOTE U0 U1 OVTIGTPENTY] Kot un €vODUIKY] TPOTOTOINGN TV TPOTEIVAOV, 1
omoio Tpoywpel SIUUEGOV TEGGAP®V d0POPETIKOV peTafoAiik®mv odmv (Berlett & Stadtman
1997). H npdtn and avtég 115 0000¢, cvvictator o€ ancvbeiog ofeidmon Tov apvouddomv
TOV TAEVPIKOV 0ALGIOWV NG Bpeovivng, mpoiivng, apywivng kot Avcivng (Requena et al.
2001). H oebtepn 000¢ apopd ™ un evOLIIKN OVTIOPOOT TOV TPOTEIVOV HE OVOYOYIKA
olKyopo mPoc oynuaticpd Pacemv tov Schiff kot telkd oymupatiopd dkapPovorlikmv
evooemv (Akagawa et al. 2005). H tpitn 006¢ cuvictatar oty 0EE0mTIKY dappnén Tov
TEMTIOKOV OKEAETOV TOV TPOTEIVAOV SUUEGOV TOV O-OUIOKOV HETAPOAIKOD Unyavicpuol M
dapécov ¢ 0&EId®ONG TV YAOLTAUIVIK®V TAELPIKOV aAvcidmv (Garrison 1987, Berlett &
Stadtman 1997). Té\og, 1 tétaptn 080¢ apPopa TV OUOOTOAIKY cVCEVEN TOV TPOTEIVOV UE
KOPPOVOAMKEG EVOGES U1 TPOTEIVIKNG QUoEMS Omwg givar M 4-vOpo&u-2-gvvedAn Kot 1
UNAOVIKY 010AdeHOM, dV0 TPoidvImV 0&eldmong Twv Aumwinv (Feeney et al. 1975). Meta&y
TOV TEGGAPOV OVTOV UETAPOAIK®V 00V, 1 TPAOTN, TOV TPOYWPE HE OVTOPAGCELS
anopivoons, Beopeitar ®g N KHpLo 000G SYNUATICHOD KAPPOVOMK®OV EVOGEMV amd TNV
Gueon o&ewdwtikn mpooPorn TV mpwIEivdy Tov Kpéatog (Stadtman & Levine 2000,
Estévez et al. 2009, Estévez & Heinonen 2010). H Bsdpnon avtr emPePordvetar amd ta
gupnuoto tov Levine et al. (1990) ot omoiot diepevvdvtag v 0&eldmon Tov TpmTEivVaVY in
Vitro dlomictmoay TN HETATPOTT] OPICUEVOV AUIVOUAO®Y GE KAPPOVOAIKEG EVDGELS.

Ye ovpeovia e Ta mapondve, pepkoi epguvntég (Martinaud et al. 1997) avépepav 6T

TEPLEKTIKOTNTO TOV TPOTEVOV 6¢ KapPovulkég opddeg mapovsiale faduaio avénon kotd
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™ Odpkel ™G opipavong Tov kpéatog. AAlot egpevvntéc (Xiong & Decker 1995)
avaKoivawcov 0Tl 01 GLYKEVIPAOGELS KAPPBOVOAMKADV EVAOGEDV GE PVIKO 10TO YOAOTOVAWMY TOV
elye vmoPAndetl oe texvnT ofeidwon pe 1WOvta cdnpov Kot ackopPikd o&L mapovsiolov
avénon oe oyéon pe tovg paptupec. A&iler va onuewwBel 6TL o1 10101 gpevvnTEG
wapatnpnoav 6tL N avénon v KapPovoMKdV evacemv cuvémmte pe peioon kotd 24%
TOV E-0UIVOOUAd®mV ota idwo delypota. MdMorta, kdmotot epguvntéc (Mercier et al. 1998)
TOPUTPNCAV KOl LEIWUEVT TOPAYDYN KOAPPOVUAIKAOV EVOCEWV GE KPEAS YOAOTOVA®V LETA
v pocsnkn oty tpoen tovg Prrapivng E. Avtd to gvpripata vrodevoovy 0Tt Kol ot
KapPovolikég evaoelg Ba pmopovoav va ypnoipomomBovv wg deikteg ¢ o&eldwong Twv
npoteivav (Levine et al. 1990).

Ievikd, otr kapPovoAikég evadoelg €ival mOAD JpaCTIKEG OVGIEG OVEEAPTNTMOS TOL OV
TPOEPYOVTOL OO TPMOTEIVEG N oynuaTilovion amd Un TPOTEVIKNG pUGE®S ovoieg. Méypt ta
televtaio Alya ypovia, n akpiPpng cvvleon TV EVOCEDV OVTMOV OEV NTOV YVAOGCTY, YEYOVOS
oL eUNOOLE KAOE mpoomabelo dSePEHVNONG TNG EUTAOKNG TOVG GE TEPUTEP® OVTIOPACELS.
MoMg otig apyéc Tov 2000 datvrdOnke M amoymn OTL 01 KOPPOVOMKEG EVAOGCELS TOL NTOV
ovlevyuéveg e TPOTEIVEG UTopel vor EUTAEKOVTAY O aVTIOPAGELS Le eEAeVOEPEC apiveg TPog
OYNUOTIGHO KPOGOMT®V GLLEVEEMV UETOED TV TOAVTENTOIWV. Aldpopol, UAAGCTO,
epevvntéc (Stadtman & Levine 2000, Akagawa et al. 2006) vmootipiéov v mOovN|
EUTAOKN TV KOPPOVOMKOV EVAOCEWMV GE OVTIOPACELS GUUTOKVMOONG HE OUIVOUAOES o
YEWOVIKEC TAEVPIKEG OAVLGIOEG apIVOEEMY TPOC GYNUOATIOUO KPOCOMTOV GLIevEEMV
dwapéocov deoucdv Schiff. Tlpoocearta, dilot epgvvntéc (Estévez et al. 2009, Estévez &
Heinonen 2010) dwmotdvovtag 0Tt 1 apyikny avénon TovV GLYKEVIPOOE®MV NG O-
OUVOOOUTIKNG KO Y-YAOLTOUIKNG NUAOELONG Katd TV ofeidwon mpmTeivov and 10vta
LETARATIKAOV HETAAA®Y GLVOOELOTOV OMd GNUAVTIKY HEIMON TOV GLYKEVIPMOGEDV TOVG,
nopatnpnoav 0tTL 1 peimon avtn Ba propovoe vo arodobel 6 EUTAOKT TOV EVOGEDV OVTAOV
oe mepUTEP® ovTOPAcelS. ['evikd Bewpeitoan 0Tt 1 aAOEDOKY] OpAda TV KopPBOVOAK®OV
EVOCEMV UTOopEl VoL EUTAEKETAL OF,

® VTIOPACELS KaTd TIC Omoieg 1M aAdELOONAdN OLEWBMVETOL TPOG TO OVTIGTOLO
KoapPo&uikd o&o (Sell et al. 2008)

®  VTIOPACELS He OAOELOOUAOES GAADY KAPPOVOMKAOV EVAOCEMV TPOTEWVAOV TPOG
oynuaTiopd mpoidvtov oldorkng cvurvkveong (Eyre 1984, Dolz & Heidemann
1989) ,

® OVTIOPAGELS LE O-OLIVOUAOEG YETOVIKMV OUIVOEEMY TPOTEIVAOV, KLPlOG TNg

Institutional Repository - Library & Information Centre - University of Thessaly
09/04/2024 10:20:07 EEST - 18.209.48.250



49

Avoivig, TPOG GYNUATIGHO OUOIOTOAKAOV SEGUMY SOUEGOV GYNUOTICHOD Pdoemv
Schiff (Eyre 1984, Dolz & Heidemann 1989), ko

®  OVTIOPAGELS LLE O-OUIVOUAOEG EAEVOEPOV OUIVOEEWY TPOC GYNUATICUO OASEDODV
tomov Strecker dapécov ofeWdmTikng amapivoong kot amokapPfoviioong twv
apvo&émv mapovaio Tmv kapPovolikdv evooewv (Estévez et al. 2011)

"Etotl 6tav 1 kapPovolikn| opdda pog oEedopévne tpoteiving Ppebel oe dueom yerrovia
e TV mUPNVOQIAN opdda GAANG TpmTEivg Ommwg 1 eAeBepm aptvopddo tng Avoivng,
umopel va avtidpdoet poli g oynuatiCovrog évav opolomoAkod decud (Bacn Schiff) kot
TPOKOA®VTOG TN cVlevén twv Vo mpwteivav. Tétowol decpol Bdoewv Schiff copfaiiovy
OTOV TOAVUEPIGUO, TN GUCCOUATOON KOl, GE OPICUEVES TMEPUTMOCEIS, TNV OTMOAEW TNG
KAvOTNTAG O1AVTOTTOIN GG TOV 0EEIOMUEVOV TPOTEIVAOV, YEYOVOS TTOV TOPATNPEITOL GLUYVA
0€ OLUTLKVOUEVO Tpoidvta pe Pdon 10 kpog Kor eivorl peydAng onuociog yo T
Bounyavia g eneEepyasiog tov kpéatog (Xiong & Decker 1995). Emutiéov, ot decpoi
VOPOYOVOL HETOED OVO OEEOMUEVOV TPMTEIVOV UTOPOVV ETIONG VO GLVEICOEPOLYV GTO
OYNUOTIGUO OCLGCOUUTOUATOV TV TPOTEVOV KoODg Kot ovlevéemv petald tov
TpOTEIVOY kol Tov Amdiov (Gardner 1979). Axoun, m avadimtiwon tov popiov twv
0EEVOUEVOV TTPOTEIVOV Kot 1 €kBeon tov VIPOPoPrV apvolémv umopel vo €xel ®G
amotédeopo TV VOPOEoPn ovlevén tov mpwteivav. ITwotedveton (Decker et al. 1993,
Srinivasan & Xiong 1997), 611 1 60{evén pog oEedmuévne TpmTeivng e por GAAN umopel
va, TpoYwpPNoEL, Oyt Lovo dapécov Pacewv Schiff, aAdd kot pe:

e 0&eldmoN TV GOLAPLOPVAIKMOV OLASMY TOV LOPI®MVY TNG KVGTEIVNG TPOG CYNUATICULO
O160VAPIOIKMV cVieHEE®V

e ovlevén 000 o&ewUEVOV pHopiwv TVPOGivIG

e oymuaTopd 0ecpol petah 0vo ehevbepwv apvopddmv Avcivng 600 TPOTEIVOV
Spécon pog 610Adehiong Kat,

®  QVTIOPAGELS GLUTVKVMOOTG TV ELELOEPOV PLL®V dV0 TPMTEIVAOV

H kpooowt| o0levén HeTadd Kol £VIOC TOV TPOTEIVOV TOV HIIKOV 10TOV UTOPEL va
TPOKOAEGEL TOV GYNUOTIGUO UG TOKIAING KPOGGMTH GLLELYUEVOV TPOIOVTOV 0EEIOMONG
KOl, OTI GUVEYEW, TOV TOALUEPICUO TV TPOTEVOV. O oynuaticpds Kpooowtd
oL(eVYUEVOV  OICO0VAPIOIKAOY evdoemV €xel mapatnpndel oe @péoko Kpéag, &vd O
oYNUaTIcPOg kpooowtd culevynévng dttvpocivng, €xel emiong mapatnpnbei ce povtéda
powkov otov (Lund et al. 2008). H dutvpocivn oynuotiletor and v ofeidmon g
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TVPOGIVNG SlapESOV TOL Gynuatiopob T piCag Tov TvpocvAiov (Davies et al. 2003). Av kot
0 OYMUOTICHOC TNG Exel mapatnpnOel oe apketég peréteg (Bertram et al. 2007), moteveton
OTL M 000G CYNUOTIGHOV KPOGGMTH GULLEVYUEVMV OICOVAPIOIKMOV EVAOCEMV EIVOL OLTH TOV
Kuplopyel 610 KpEag, apov 01 SIGOVAPIOIKEG EVMOELS £ivat 01 HOVEG KPOOTMTA GVLEVYUEVES
EVOGELC TTOVL EYovv uéYptL Tpo. tavtomondei oto kpéag (Lund et al. 2007). AAwoTte kat ot
TEPIOCOTEPEC OYETIKEG UEAETEG VITTOOEIKVOOLV OTL O KOPLOG UNYOVIGUOG TPOYM®PA SLOUEGOV
OYNUOTIGHOD OICOVAPIOIKAOV OEGUAOV KOl G UIKPOTEPO Pabud dopécov oynUATICHOD
drrvpooivng (Lund et al. 2011).

>10 onueio awtd a&ilel iowg va emonuaviet 0Tt | €ktaon TV cvlevemv petalld TV
popimv TV TpOTEIiVOV umopel va ennpedost ) (EAATIVOTOINGN TOV KPEATOCKEVACUATOV,
evod M éxtaomn TV ovlebiemv peTabd TV HoplOV TOV TPOTEIVOV Kol TOV MTdiov umopel
Vo ETNPEACEL TN YOAUKTOUATOTOINGN TV Kpeatookevaoudtov. Emmiéov, n éktaon tov
ovlevEemv petalh TV popiov TOV TPOTEIVOV Kol TOV VEPOD UTOPEl vo EXNPedcel TV
EVLOATMOMN 1 TNV KOVOTNTO GVLEVENG TOV VEPOL TOV KPEUTOCGKEVAGUATMV.

IToAAEG In Vitro peAdéteg oyetikd pe ) dphon Tov erevBépwv pllav oty ofeidwon tov
TPOTEIVOV, £0€1EaV OTL TOVTOYPOVA LLE TO CYNUATICUO TOV TOAVUEPOV TOV TPOTEIVAOV
umopel va mapotnpndei kot S1appnén tov mentdikdv deoudv (Garrison 1987, Ushida et al.
1992, Decker et al. 1993, Liu & Xiong 1997). I'a ™ 0dppnén avty €xovv mpotabel
31GQopot uNyaVIGHOL, TV omoimv Koo YopakmPIoTIKO yvodpiopo sivar n pila OH®. 'Etot
oopeova pe évav omd ovtovg, M pita OH® mpooPiiler Tic mAgvpikéc olvcideg tov
YAOVLTOUIVIKOD KOl TOV OOTAPTIKOV 0EEOC, AMOCTOVTAG £VOL ATOUO VIPOYOVOL amd Kabéva
amd Ta dvo ovtd apvoééa. H amdomaon avt propel va 0dnynoel teAka o€ d1dppnén twv
TENTIOKAOV deocumv (Garrison 1987). Xopupova pe Evoav dAho unyaviouo, n odppnén tov
TenTSIKOV deopdv opeiletan ot dpdon g piCag OH® exi g mporivng kot T petotpomn
™m¢ oe mapaywya g 2-tuppoidovng (Ushida et al. 1992). Zdppwva méir pe évav tpito
uYavicuo, 1 S1appnén Tov TETTIS KOV deoudv ogeiletar otn dpdon g pilag OH® kat T
TPOGANYN ATOL®V VIPOYOVOL OO TO 0-ATORO AVOPOKOG TOL TENTOWKOV desov (Stadtman
& Berlett 1997).

A&iler, emmAéov, va onuewwbel 01t M €viovn o&eldwomn twv mpoTEiVOV Umopel va
0OMYNOEL GE UETATPOT NG 16TWIVNING 68 0E0TOTIOVN Kot mapdywyo g WdaloAdvng, g
BpvnToEavng oe Kuvovpevivi 1 N-popprviokvvovpevivn kot TG Aevkivng kot Baiivng ota
avtiotoyo voposvhwpéva moapdymyo (Stadtman & Levine 2000). Axoun pmopet vo

OYNUOTIGTOVV Kot TPOidVTO KpooomOTHS cVLELENS OV GVVNBM®G amodidoVTaL 68 TYNUATIGUO
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KLOTIVNG Ao dVO HOPLO KVGTEIVIG Kot d1Ttupocivng amd dvo poplo tvposivig (Lund et al.
2011).

7. Enidpaon g 0EEI0mONG TOV TPOTEIVAOV 6TNV TOLOTNTO TOV KPEATOG

H o&eidwon tov mpoteivov umopel va TpoKoAEGEL TOAAUTAES PLCIKOYNUKES LETOPOAES
OT®G KATOOTPOPN TOV apvo&EmV, pelmorn TG SAVTOTNTAS TOV TPOTEIVOV eEoutiag Tov
TOAVUEPIGLOD TOVG, OTMOAEL TNG OPUCTIKOTNTOG TOV eVIDUMV Kol PEIWUEVT] TETTIKOTNTA
tov tpoteivav (Xiong 2000). Aappavovtog voyn avtég Tic petofoArés, sivar e0KoAo va
vroBéoel Kaveig 6TL N 0EeldmON TOV TPOTEIVOV Pmopel va emnpedosl TV TOOTNTA TOL
Kpeotog petafdilovtag  TeXVOAOYIKEG Ko Opemtikég  1010TTéG TOL, KOODG KO

OPYOVOANTITIKA YOPOKTNPLOTIKE OTTmg €ivat 1) LEY| Kol 1| YEVOT).

7.1 Teyvohoylkég 1O10TNTEG

O1 Ae1tovpyIKES 1O10TNTEG TOV TPOTEVOV TOV HUIKOV Wdiwv Tpocsdlopilovv o peydio
Babud v mowdtnTo Tov KpEatog kabmdG Kol TNV EmTLYI0 TOV TOKIA®V TEYVOAOYIKMDV
SOIKAGIOV TOL €POPUOLoVToL KOTE TN OLAPKELD TOPACKEVNG T®V TPOIOVT®V KpEotog. Kot
avtd, Yl ol TpoTEive TOV PLIKOV Widimv cuvietovv mepimov 1o 82-87% Tng oAkMg
pokng palos, eved mepucieiovv mepimov 10 85% tov mepieydpevov vepov (Huft-Lonergan &
Lonergan 2005, Puolanne & Halonen 2010).

H ovvBeon ko1 n aAiniovyio Tov apivolémv Kol ToV TENTOIOV 6 GLUVOLACUO HE TO
YOPOKTNPLOTIKA Kol TNV KOUTAVOUT TOV TAEVPIKOV GAVGIO®MV TOV QUIVOEE®V TOV TPOTEIVOV
TOV PuIkov widiov kabopilovv o peydro Pabud t doun twv popiov TOV TPOTEIVOV, N
omoia pe ™ oepd TG emnpedlel T AettovpykoTtd Tovg. Kot ovtod yati evd ol mpwteiveg
TOV LOIKOV widlov tov Kpéatog meptBdAloviat amd vepd, ot amolkes (VOPOPOPeS) opadEg
eykAoBifovror péoa oto HopLa TOV AUVOEEMV Kat LOVO 01 TOAMKES (VOPOPIAES) OUAOES TV
TAELPIK®OV  aAVGId®V TV opwvolémv  eivor ektebelpéves oty vootkn ¢@don. H
OAANAETIOPOON TOV TOAMK®OV OUAd®V TV TPOTEVOV UE TA HOPLOL TOV VEPOD EVIOS TV
pukav widilov, sivol omopoitnmn yio v gUEAVION TEYVOAOYIKGOV 1WOOTNTOV, OTMOG 1|
wovotta  CEAOTVOTOINGNG KOl YOAOKTOUATOTONONG Kot Wwitepa, 1 KOvVOTNTA
Katakpatnong vepov (Huff-Lonergan & Lonergan 2005, Puolanne & Halonen 2010). A&ilet
va onuewdel, 6Tl N KovOTNTO KATOKPATNONG VEPOV, OV EKPPALEL TNV IKOVOTNTO TOL
KPEATOG VoL GLYKPOTEL TO O1KO TOV M TO TPOCTIVEUEVO VEPO KATH TN SLIPKELL EPOPLOYNG

Kamotlag Oladkociog, sUMAEKETOL O TOAAEG TEXVOAOYIKEG Oladikacieg oTiG omoieg M
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Katakpdtnon tov vepoy mailer kOpo AdyYo Kol UTOPEL VO EMNPEACEL OMNUOVTIKEG
TOPAUETPOVG TOIOTNTOS LETAED TMV OTOIMV KOl TO YVUMOES TOV KPEATOC.

Ot moMkéc opddeg TV TMALLPIKAOV OALGIO®V TOV  TPOTEVOV Tov  gival
TPOGOAVOTOMOUEVEG TPOG TNV vOOTIK  @dom, ektifevion mepiocdTEPO otn  dpdon
VOOTOSOAVTOV OEEWMTIKOV TAPUYOVI®OV OTMG To 10VTA UETOAA®V Kal, €TOUEVMG, €lval
neplocOTEPO dekTikég o€ 0&eidwon (Puolanne & Halonen 2010). Avtd €xel o¢ amotédeoua,
NV TOPAy®YT KOPPOVOAIK®V eVOGE®V and PBactkd apvoléa OTmg n apyvivn Kot 1 Avcivn
SWUEGOV TOL UNYAVICHOD TNG O&EWMTIKNG omapiveong Kot, TeEMKA, TN UETAPOAN TNG
KOTOVOUNG TOV MAEKTPIKAOV QOPTIOV TOV TPOTEVOV TV pouikov widiov (Davies &
Delsignore 1987, Stadtman 1990). Aueon GuvERELD TOV YNUIKOV 0VTOV HETAPOADY Elvar 1
amoppHOUIOT TNG 1GOPPOTHOG TOV OAANAETIOPAGE®Y HETAED TOV HOPI®V TOV TPOTEIVOV Kol
TOV VEPOV, LLE OMOTEAECHO TN UEIMON TNG IKOVOTNTAS KATAKPATNONG VEPOD, TN LElwON TNG
SLALTOTNTOG TOV TPOTEIVOV KO, TEMK(, TN LETOVGIWGN TOVG,.

Apxetol gpevvntéc avokolvwoav OTL 1 EANTTOUEVT] TPOTEOALTIKY 1KOVOTNTO KO
KpooomT] ovlevén TeV TPOTEIVOV TV PLIKGOV Widiov efattiog g ofeldwong Tov
TPOTEIVOV UTOPOVGE VO EXNPEAGEL OPVNTIKA TNV IKOVOTITO KOTUKPATNONG VEPOD KOl TO
youmodeg Tov kpéatog (Huff-lonergan & Lonergan 2005). AAAotl epevvntég avépepay OTL M
o&eldwon pukav widiov and HyO; elye o¢ amotédeoua ) Helmwon TG KATaKpATnong ToV
vEPOL KOOMDG Kl TNV Tapay®myn d1tupocivig, evog mpoidovtog TG 0EEWMTIKNG KPOSOTMTNG
ovlevéng tov mpoteivav (Bertram et al. 2007). Zopepova pe Tpdc@oteg LEAETEG, 1| OPVNTIKY
emidpaon g 0&eidMONG TOV TPOTEVOV GTNV IKOVOTNTO, KOTOUKPATNONS VEPOD TOL KPEOTOG
Oo umopovce vo. ETNPEACEL EWOIKEC TEYVOAOYIKEC O0OIKOGIEC OTMOC 1) KOTEPYOSIO TOV
Kpéatog mpv amd 1o payeipepd tov (Liu et al. 2009, 2010). 'Etot, 1 peiwon ¢ kavotntog
KATaKpATNOoNG vEPOL amd pHutkd widia mov eiyav vroPAnbel o 1oyvpn ofeidmon Bempndnke
vreLBLV Yo TIG HEYAAESG AMMAELES VEPOD KOTA TO HOYEIPEUA TOV 0ONYNGAV Kot GE Helmon
0V YVu®dovg tov kpéatog (Liu et al. 2009). IIpdéoeata, palorta, domotdbnke OTL M
TOPATETAUEVT] CLUVTNPNGCT YOPvolD KPEOTOS o€ YoEn 00Mynoe apykd oe avénon twv
KAPPOVOMKAV EVAOGEDV KOl, GTN GLVEXEW, o€ Helon Tovg KabdG Kol GE TOVTOXPOVT|
ueioon g wavotntag katakpdtmong tov vepov (Estévez et al. 2011). Ta gvpipoto avtd
KOTOOEIKVOOVV TNV EUTAOKY] TOV KOPPBOVOAMKAOV EVOGE®V OTN UEIMON NG KAVOTNTOG
KOTOKPATNONG TOL VEPO.

Aev Ba mpénet va mapainedel va onpembel 0t n petaforn) g SOUNG TOV TPOTEIVOV

TOV WIKGOV widiov egottiog g o&eidmong toug, umopel va Tpokorécel avadimimorn Tov
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TPOTEVAOV, VO aLENCEL TOV VOPOPOPO  YOPOKTNPO TNG EMUPAVEWNS, VO EVVONCEL TO
OYNUOTICUO CLGCMOUATOUATOV KO, TEAIKA, TN U1 OVTICTPENT LETOVGIMON TOV TPOTEIVAOV
(Xiong 2000). I'a Tovg AdYOLG aVTOVG, 01 0EEDMUEVEG TPMTEIVEG eivar AydTeEPO SOAVTEG
Kol TEPLocOTEPO gvaicOnteg otn Bepuikn petovsioon oe cOykplon pe TG U oEedmuéveg
(Parkington et al. 2000, Rowe et al. 2004, Park et al. 2006, Santé-Lhoutellier et al. 2007,
Wang et al. 2009, Chan et al. 2011, Sun et al. 2011). 1o onueio avtd Oa Tpénet Wwaitepa va
emonpaviel Kot 1 dmoyrn ToAAGV epeuvnT®V, OTL 01 KAPPBOVOAKES EVAOGELS TOV TAPAYOVTOL
Katd TNV 0&EldoN TOV TPOTEIVAOV, €ival dVVOTOV VO TPOKOAOVY TEPUITEP® OTMOAELL TNG
AETOVPYIKOTNTOG TOV TPOTEIVOV, eEantiog TG TAONG TOVG VO EUTAEKOVTOL GE KPOOOMTEG
ovenelc petold kot eviog Tov popinv tov tpoteivov (Xiong 2000, Liu et al. 2009, Liu et
al. 2010).

Aéilel, iomc, va avagepOel ko n droyn 0Tl N e 0EEI0WON TOV TPOTEIVAOV TOV KPEOUTOG
Ko, 10101TEPQ, 0 CYNUATIGUOS KOPPOVOMK®OV VOGEMV UTOPEL Vo £x0VV DETIKEC EMMTOGELG
OTNV IKOVOTNTO CYNUATIGLOV TNKTAG KO YOAOKTOUATOV TOV TPOTEVOV TOV LVIKOV VI1d1OV
(Srinivasan et al. 1996, Xiong 2000). Ot Oetikég avtég emmtdoel £govv amodobel oe
Beltimon g otafepdTnNTOg TOV INKTOV KOl TOV PEOAOYIKOV TOVG 1O10THTMOV, OUUEGOV TOV
oYNUOTIGHOD cLLeVEEMV PETA OO aVTIOPACEL GUUTHKVMOTG TOV KAPPOVOAKODV EVOGEMV
pe apvopades twv apvoééwv (Xiong 2000). Avtifeta, 1 évrovn o&eldwon TV TPOTEIVOV
TOV KPEOTOG UTOPEL VO TPOKOAEGEL UEIMON TOV TEXVOAOYIKOV TOVS WI0THT®V &outiog

vepPoAKoD Kot aveEEAEYKTOV GYNUATIGILOD CUGCMUATOUATOV.

7.2 OpenTIKES 1010TNTES

H dwtpoeikr a&io Tov KpEatog Kol TV KPEUTOCKEVOCSUATOV TOV GLVTNPOVVIOL GE
oewotikd mepiPariov givar éva Bépa mov ypnlet depevvnong oe Padog, yati to Kpéag
anotelel K0P TNYN TPOTEIVOV e peyddn Proroywn aéia yo tov avBpwmo (Xiong 2000,
Lund et al. 2011). Eivaw yvootd, 6Tt 1) 0EEIB®OT TOV TPOTEIVOV TOV UVIKOV WIdimV pmopel
VoL 00N YNOEL GE CNUAVTIKY Lelmo g BpenTikng Tovg adiog o€ O,Tt apopd T dfeciuoTTa
TV anopoitntov apvoéémv. Kot autd, yoti moAld amd to apivoééa TV TPOTEVAOV
ofewmvovtar kot oynpatiCovior kKapPovoMkEG EVAGELS Kol TOPAY®YH TOVS TOV OTOimV Ot
EMMTMOOELS GTNV VYELD TOV KATAVOAWTOV OgV £0VV akOun TAnpog diepevuvnBel (Stadtman
& Berlett 1997). Apuvo&éa pe Pacikés mlevpikés aAvccideg mov amotelohv omapaitnto
apwvoléa v Tov avOpmmo 6Tmg N Avcivn, N oTdivn Kot 1 apywvivny, Kabdg Kot 1 Bpgovivn

o&edMVoVTaL, LE OMOTEAEGHO TN HEIMON TOV GLYKEVIPMOGEMV TOVG OTO KPENG Kol To
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mpoidvta Tov. Axoun, mn eowvviorovivn kot 1 Opvmroedvn mov, emiong, oamoteAovV
aropoitnto apvoééa yio Tov avOpwmo, o&eddVoVTaL Kol 1| OTOAEL TOVG Amd TO KPENS
umopel vo 00MYyNGEL G oNUOVTIKY peimon tng dabecotdg Toug Yoo tov dvBpwmo
(Ganhao et al. 2010).

[Tépa amd v andAeln TV amopaitnTtov opvosemy, 1 0Eeldwon Tov TPOTEIVOV UTOpPEL,
EMIONG, VO EMNPEAGEL KOL TNV TETTIKOTNTA TOLG HEWDVOVTAGS, £TG1, TN Opentikn tovg a&io. H
HETOVGI®MON TV O0LEWOUEVOV TPOTEIVOV KOTOAYEL, TOAAEG (QOPES, oe  ovENUEVN
TPOTEOAVTIKT  dpactnprotra, e&ortiog Tng avadimhwong tov HOpiov TOVG Kol TN
peyoAvtepn ékbeon TV TENTIOKOV deGU®OV 6T dpdomn twv tpmteacov (Agarwall & Sohal
1994). "Exet dwatvnwbei 1 dmoyn, 0Tt 01 Neg 0EEODMCES TPOKAAOVV UIKPES AAAOYES OTN
doun TOV TPOTEVOV Ko, £TC1, OIEVKOAVVETOL 1] OVAYVAOPIOT] TOLG OO TIG TPOTEACES LE
anotéleopo avénuévn tpwtedivon (Grune et al. 2004). Avtifeta, ot évtoveg 0&edmoelg
TPOKOAOVV GYNUATIGHO CUCCOUATOUATOV TPOTEIVOV Kol O0EEOMTIKY] OTOOOUNCT TOV
TAEVPIKOV OAVGIO®MV OPIGUEVOV OUIVOEEDV TTOL HETARAAAOLY TO GNUEID OvVOyVMDPLONG Kol
odnyobv oe peimon g mpwtedivone. [lpdopateg PEAETEG e TPOTEIVEG PVIKOV VDIV
emPePaiowoav v amoyn OTL 1 €viovn 0&EEld®ON UTOopel Voo 0ONYNOEL GE EAATTOUEVN
TPOTEOAVGN 1| OTO{0 LEWDVEL TV TENTIKOTNTO TV TPpoTeivdy (Morzel et al 2006, Sante-
Lhoytellier et al. 2008). H peiopévn mentikdtnto umopel vo £l apvnTiKEG EMMTMOGELS GTNV
VYElN TOV KATOVOAOTOV, Y10Tl 01 P VOPOAVUEVES TPOTEIVEG UTOPEL VO LITOGTOVV COUMOT)
amd TN HKPOYA®PIdO TOV EVIEPOV TPOS GYNUATICUO POIVOANG KOl Tapa-KPECOANG, OVGLOV
pe petaAlallydveg 1010TNTEG TOV AWEAVOLY TOV KIVOUVO EUPAVIONS KAPKIVOL TOL TTaXE0G
EVTEPOL.

Meyddn mpocoyn €xet 600el TPOGPOTO GTOVE KIVOVVOVE TOL EYKVUOVEL Y10l TV VYElR TV
KATAVOA®TOV 1 0EE1don Tov Tpoteivov. Kot avtd, yuti ta vdpoinepoleidia Tov Aumdinv
Kot o Tpoidvta ¢ amochvleong toug Bempodviar tolkd Kot pmopel var TPOKOAEGOLV
BAGPN oTic TpmTEIVEG KOl TIG KLTTAPIKES HEUPPAVES TOV KOTAVOAOT®V, ennpedlovtag €161
115 fotkég Aertovpyieg tov opyaviopov (Ladicos & Lougovois 1990). Qotdco dev €xet,
axoun, oevkpwviotel oe mowo Pabud M KoTavAAoon TV oEEWmUEVEOV TPOTEIVOV B
UTOPOVGE VOl ENNPEAGEL TNV VYEID TOL avOPOTOL, V10Tl 01 TPAYUATIKEG EMNTMOGELS OO TNV
TPOCANYT 0EEWDOUEVOV TPOTEIVOV dev £yovv axdun mANpwg diepevvnbel (Evenepoel et al.
1998).
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7.3 OpyavorNATIKG (0P OKTIPLOTIKA

O1 emmtooelg g o&eidmong TV TPOTEIVOV GTO YOPAUKTNPICTIKA TG LVENG KOl TNG
YELONG TOV KPEATOG KOl TV TPOIOVIOV TOV dgv Eyouv akoun deEodwd perenOei (Lund et
al. 2011). TToAAég oyetikég peréteg éxovv avagepbel otnv cvoyétion g ofeidmong twv
TPOTEIVOV, OTOG ALTH OTOTILATAL LE TNV AVENCT NG GLYKEVIPMONG TOV KOPPOVOAIKOV
EVOOEWV, e TN Helmon g TpueepdTTaSg TOV Pociov kpéatog (Rowe et al. 2004, Zakrys et
al. 2009), aAAd TO aitio TNG GLOYETIONG ALTAG 0EV EYEL AKOUN TANPWOS OEVKPIVICTEL.
[Mapora avtd Bewpeitor 6TL N 0&eidwon TOV TPOTEIVOV €TNPeAlel TNV TPLEEPOTNTA TOL
kpéatog (Rowe et al. 2004, Carlin et al. 2006, Huff-Lonergan et al. 2010) tpokaimdvrag,

o Lelwon ™G TPOTEOAVTIKNG ATOOOUNONG TOV TPAOTEIVOV TOL KPEATOS KATA TN
dlapKew TG wPiLaveng Tov, Kot

e abiNon TV KPOGGMOTOV cLLELEE®MV TV TPOTEIVAOV J10UEGOV OIGOVAPIOIKNG
ovlevéng.

O mTP®OTOG amd OVTOVG TOVG UNYOVIGHOVS amoTelel, iomG, TN cvvicTouévn dVo GAA®Y
EMATOCEWV TNG 0EEIOMONG TOV TPOTEIVAOV KO, CLYKEKPYEVO, TNV OVEVEPYOTOINGT T®V
TPOTEOATIKOV EVOOUOV OV EUTAEKOVTAL LE TNV TPVPEPOTNTO TOV KPEATOG, KOOMG Kot TNV
0EEOMTIKY TPOTOTOINGN TOV TPOTEIVOV TOV UVIKGOV W1diov mov odnyel oe peimon g
TPOTEOAVTIKNG amodounone. Aaupdvovtag vwoyn 6t ta Evivpa g KaATaivng £(ovv otol
EVEPYA KEVTIPO. TOV HOPIOL TOVLG 10TWOIVN Kol KLOTEIVN, €ivol Tpo@avég 0Tt 1 0&edmTIKN
amodounon avtdv TV ouvoéEmv Bo umopohoe Vo 0OMYNOEL GE OVEVEPYOTOINGN T®V
evlbuomv (Lametsch et al. 2008). EmmAéov, o avénon tov Kposomt®v culevéemv Tmv
TPOTEIVOV B0 10YLPOTOI0VCE TN OOUN TOV HLIKOV WSOV TPOKAAMVTOS GKANPLVOT TOV
kpéatog (Lund et al. 2007a, 2007b). EEGAlov, palikn GLpUEToy TOV KopBOovLOMK®OV
EVOCEDV TOV 0EEWOUEVOV TPOTEIVOV 0 KPOoomTEG cLLELEEIS Katd TN dSdpKeEwW NG
opipovong tov Kpéatog, Ba PmropoHce Vo SIKOLOAOYNOEL TN GLGYETION UETAED TG avENoNg
TOV KAPPBOVOAIKOV EVOGEMV TOV TPMOTEIVAOV KOl TNG LELWUEVNS TPLOEPITNTAG TOV KPEATOC.

g 0,TL 0QOpd TIG EMATMOGELS TNG 0EEIOMONG TOV TPOTEIVOV 6T YOO TOL KPENTOG Kot
TOV TPOIOVI®V Tov, o mpoceotn perétn (Estévez et al. 2011) katédeiée v mbavn
EUTAOKT] TNG O-OULIVOAOITIKNG KOl Y-YAOVTOKNG NUWASEDONG, KAPPOVOAMKADV EVOGEDV TOL
napdyovtol katd TV o&eidmon TV TPOTEIVOV, GTOV GYNUATICUO aAdedOdV Kotd Strecker
amo To apvoEEa Aevkivn kat 16oAgvkivn. H amodounon tov apvo&émv katd Strecker, sivot
po amd TG KOPLEG OVTIOPAGELS TOL 0ONYEL GE OPOUATIKES EVAOCELS TG ovTidopaong Maillard

kot ompiletar oty ofewwTik) oamapivoon kot arokapPoluiioon Ttov eAevBEipwv
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apvoléwv mopovsio TV  a-dkapPovVOMKOV evodoemv oL  oynuotilovtol katd v
avtidpaon Maillard. Apketéc kapPovorikég evdoelg mov mpoépyovior oamd ofegidmon
Mmdiov, 6mwg ot ahkadlevdieg kol Ta Ketodévia, €yovv Ppebel 6Tl givor wavég va
TPOAYOLV TNV O0EEWOMTIKY] OTOOOUNCT TOV AUIVOEE®V Kol Vo oYNUATICOVV TIG AVTIGTOT(ES
aAdebdeg katd Strecker, dwopécov avtdphoewv Tomov Strecker (Zamora & Hidalgo 2005).
Youpwvo pe toug Estévez et al. (2011), ot kapPovoAkEg OHAdES TG O-OUVOUDUTIKAG KO Y-
YAOUTOUIKNAG MUIOASELONG avTdpohv pHe TIC Opvopddeg TV ehevbBepmv  apvoiéwmv,
OLYKEKPEVO TNG AELKivIG Kol 100AgvKivng, mpog oynuaticpd Pdacewv Schiff kai, ot
GUVEYELD, TTPOKOAOVV TOV GYNUATICUO TOV avTicTotywv ardebdav Strecker mov pumopodv va
eMNPEGCOLY TN YELOT TOV KPEATOS. MOAOVATL 1 EUTAOKT T®V TOPOTAVED NIMOASEDODOV GTNV
armoddunon tov erebfepwv apvotémv Strecker dev €xel akOun TANP®SG OlEVKPVIGTEL, N
TAVTOYPOVY] EUPAVIOT UEYOANG TPOTEOALGONG, N TOPOVGI OEEWOTIKOV AVTIOPAGEMY TOV
TPOTEIVOV Kol 0 GYNUOTIGUOG aAdeDd®V Katd Strecker katd tn d1dpkela TG ®PIHOVOTG TOV
KPEUTOOKEVAGUATMV, VITOJIEKVOOVY OTL 1] O-CLUIVOOUOITIKY KO 1] Y-YAOLTOUIKY] MUOASEDHON
umopel vo EUTAEKOVTOL OTOV GYNUOTIOUO TV 0AdeLOMV Strecker avtidpmvTog HE TO

yerrovika erevBepa apuvoééa (Toldra 1998).

8. M£000d01 ekTipnong TS 0EEIdMONS TOV TPAOTEIVAOV

H o&eidmwon towv mpoteivov omotelel o ToAOTAOKN S1001KOGI0 TOV GUVOIEVETAL O
TOIKIAEG LETATPOTEG TOV HOPIOV TOVG, ATMAEIEG KATOLMV EVOOYEVAV EVDCEMV KOl TOPAYMOYT
véov. Etopévmg, yioo v extipunon ¢ ofeldmons Tov TpomTEVOVY amottoHVTol aVOADTIKEG
LEB0JO1 TOL VO TPOGPEPOLV EDIKN KOl ELAIGONTN UETPNOTN OGS 1) TTEPIGCOTEPMV EVAGEDV
Omd OVTEC TOL HEWDVOVTOL 1 av&dvovtol N/kot dnpovpyovvion Katd v ofgidmwon. H
EMAOYN TOV OVCLOV OVTOV Bo Tpémel va glvar TETolo OOTE va. dcPoAleTal 1 cuoyéTion
NG CLYKEVIPMOONG TOVG He TNV o&eldmon tov npoteivdv. Emmiéov, n mapovsio Tovg 6ta
Tpooo Bo mpémer va givor €0KOAO aviyvedown kot 1 otafepdTnTA TOLG KOTO TNV
avaAvtikny ddikacio wavoromtiky. Elatioag O0Awv ovtdv tev mpoinmobécewv, ot
dwbéoeg pébBodot ywo v ektipnon ¢ ofeldmong tov TPOTEIVOV, Topovctdlov
ONUOVTIKES O10pOopEG LETAED TOVG GE 0,TL APOPE TIG 0VGIEG-OEIKTEG TOV YPNGULOTOOVVTOAL,
KaOdG Kot TI avaAlvTIKEG dradkacieg mov epapudlovrat. ‘Etot, kabepid and tic dtobéoipeg
peBdO0VG PETPE KATL SLOPOPETIKO KAt ALTOG, OVCLAGTIKA, Etvatl 0 AOYOG Yo TOV 0Toio TPEMEL
va gpappolovtar meplocdTePes TG Hog amd ovtég TIc HeBOdoVE, MOTE VO EMTLYYAVETOL

ac@oréotepn ektipnor tov Pabuod ofeidmong oto eEetaldpevo delypa. Xnuepa, ot péBodot
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oV epapuofoviat uphTepa Yo TV eKTiUnom G 0&eidmong TV TPOTEIVOV GTA TPOPLLN
elval o1 moapokdTo:

e  Mé£B0d0g TPoGd1opIool TV KAPPOVOMKOV OpAd®mV

e  MéB0d0¢ TPOoGOOPIoHOD TNG O-OLUIVOAOITIKNG KO Y-YAOVTOUKNG NUOASEHONG Kot

e  Mé£B0d0G TPOGIIOPIGHOD TV GOVAPIOPLAMKDV OUAS OV

8.1 M£0000g TPOGOLOPIGHOD TOV KUPBOVOLIK®OV ORAd OV

Me Baon 10 yeyovdg OTL 1 0EEIO®OT TV TPOTEIVOV GLVOOEVETOL OO TOPAYMOYN
KAPPOVOMKAOV €VOGE®MY, 1 GLYKEVIPOON TOV KOPPOVOMK®OV Ooudd®mv o€ éva deiypo
emA&yOnKe Ko ypnopomoteiton og deiktng g o&eidwong tov mpwteivev (Martinaud et al.
1997, Xiong & Decker 1995).

H pébodog mov, ovvnbwg, eeapuoletar yiw TOV TOGOTIKO TPOGOOPICUO T®V
KapPovoMKdV evicewv og detypata kpéatog facileTar otnv avtidpacn Tov KapBovoAK®v
OUAO®V aVTAV TOV EVOCEMV UE 2,4-dVTPOQOIVLALOPALiV) TTPOC CYNUATICHO TOV
avtictoryywv 2,4-0vitpo@otvorludpalovdy, ol omoieg Tapovctdlovy HEYIGTY amoppoOeNoN
ota 370 nm (Levine et al. 1990). H cuykévipwon tov KapPBovoAiKadv evidcemv vroroyiletol
pe Paon v amoppoenorn oto 370 nm, YPNGILOTOIOVTOS G HOPLOKO GCUVIEAECTY|
OOPPOPNTIKOTNTOC TmV 2,4-8vitpogovuludpalovév tov cuvieheot 21.0 mMem™. Ta
anoteléopoto ekppdlovtal oe nmol 2,4-dwvitpopoavoivdpalovev/mg TPOTEIVNG, VD M
OLYKEVTPMOT TOV TPOTEIVOV 6T OElyIATO TPOGO10pileTor HETA amd KATAAANAN €KYOAMOT
TOVG Kot wtopétpnon ota 280 nm, ypnowonoldvtag Poeia opoaifovuivy g Tpdtumn
ovoia.

H pébodog avty apywkd oavamtdybnke pe okomd v ektipnon ¢ 0o&edmTIKNG
Katamovnong o€ Poroywkd delypota, oAAG apydtepa TpomomomOnke @ote va  eivor
KATAAANAN Yo TO KpEag Kot To TpoidvTa Tov. Ot TPOTOTOMGELS OMOGKOTOVGOV KUPIMG GTNV
amopdkpuven omnd TO OElyHo YPOUOPOP®OV OVLCIOV ONMG TNG OUOCOUPIVIG, TNG
LLOCOUIPIvIG Kol TOV PNTIVOEWAV, KaB®G Kol ot XpNon PLOMCTIKOV S0AVHATOV UE
LEYOAN 1OVTIKY] 1YV OOTE VO, OIEVKOADVETOL 1) EVOLDPNCT TOV TPOTEIVOV TOL JelYHOTOG
(Estévez et al. 2009, Levine et al. 1990). Av kot n pébodog avty, eéartiog Kupiwg ™G
amAOTNTOG TMV YEPOUDV, YPNOOTOlEiTaL gupdtata otV TPAsn, TOAAOl epeuvnTég
TOPATOVOUVTAL GLYVA Yo TV aglomiotio TV anotelecpdtov. Eyxetl, pdiiota, dtatvnwbei n
dmoym, 0Tt M néB0doc avtn givorl akaTAAANAN Yo TV a&OTeTN HETPNOT TOV KOPPOVOAMK®OV

opddmv otovg (mwovg otovg, eattiog tng mapovsiog Eviovav mapevoyincewv (Cao &
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Cutler 1995). EmmAéov, n néBodog €xel vmootel €vtovn KPITIKY Kol Yo TNV TEPLOPIGUEVN
a&ilo Tov mAnpogopidv mov mapéyel. Kot avtod, yiati moAAég 0EE0®TIKEG TPOTOMOMGELS TOV
TPOTEIVAOV OEV 001 YOV TAVTO GE TOPAY®OYT KOPPOVOAIK®OV EVOGEMV. AKOuUN, glval duvatdv
KapPovolkég evoelg Tov gppaviCovtal oto detypa va givon amotéAespa ¢ oeldwon twv
Mmdiov kat oyt tov tpoteivov (Requena et al. 2003). Emopévmc, pe ) pébodo avty pmopet
va vroekTn 0l  oAkn 0 mTIKY PAAPN TV TPpOTEIVOV 1| Kot v vepeKTIUNOel 11 0K
OLYKEVTIPMOOT] TOV KAPPOVOMK®OV EVOGE®V EUITIOG TAPEVOYANCEMY KOUT KOPBOVOAK®OV
EVOGEMV TOV OgV TPoEPyovTal omd mpwteiveg aAld and Mmidwa (Cao & Cutler 1995, Estévez
et al. 2008b, Armenteros et al. 2009,). EmAéov, n uébodog ot otepeitan eEgidikevong,
KaBmG dgv mopéyel TANPOPOpieg oYeTIKA pe TNV aKpiPr] eHoN TOV KapPOVOMK®OV EVOCEWV.
Enopévaoc, dev givon dvvatdov pe ) pébBodo avt) vo e€ayxbodv aidmota copmepdopato
OYETIKA Pe TOVG UNyavicpuovg o&eidmong tov tpomteivov (Xiong & Decker 1995). Tapdia
avtd, 1 péBodog avtn, eartiag Kuplwg ™C AmAGTNTOG TOV YEPIGUOV KOl TOL HIKPOV
KOGTOVG, ATOOEIKVVETOL EEQPETIKA YPNOIUN Yo TV EKTIUNOT TS 0&EIdmOoNG TOV TPOTEIVOV
010 Kpéag 1 Ta mpoidvia Tov, VIO TOV Opo OTL T amoteAécpata wov e&dyovtal Ha
emPePoarmbBodv kol amd AGALEC CLUTANPOUATIKEG OVOALTIKEG TEYVIKEG OTMwG €lvol O

TPOGOOPIGUOC TNG GVYKEVTIPWOGTG TV GOVAPIOPLAMK®V OUAO®V, TNG BpLITTOPAVNC, K.OL.

8.2 M£00060¢ TpocoLopiopnod TG U-CUIVOUSLTLKIG KO Y-YAOVTUNIKNG NULAAIETONG

‘Exetr dtomiotwbel 6T1 10 cOVOAO NG A-CUIVOODITIKAG KOL Y-YAOVLTOUIKNG MUIOAOEHONG
arotehel 10 23-60% TOL GLVOAOL TV KOPPBOVLAIK®OV EVOGEMV GE OEEWMUEVO TAACLLO Ko
npwteiveg ratog (Requena et al. 2001, Akagawa et al. 2006), eved pmopel vo avépyetan Kot
péxpt o 70% tov oMk®V KopPBOVUAMKOV evdcE®mV G€ UeTPimg o&edmpéva mpoidvta
kpéatog (Utrera et al. 2012). Emopéveog, ot dVvo avtég nuordebdeg Ba pmopodoav vo
ypnowomomBovv ¢ deikteg ™g ofewmtikng PAAPNG tov mpoteivov (Daneshvar et al
1997).

o tov mocoTiKd TPOGIOPIGHO TV MUIWASELODV ovTtdv o€ Ploloywd Oetypota,
avamTOYONKaY SAPOPES VYPOYPOUATOYPUPIKEG 1] OEPLOYPOUATOYPAUPIKES LEBOOOL, OTIG
omoieg 1 ToVTOTOINGT TV 0VLGL®Y Yivetal e acuatoypaeo palov (HPLC-MS 1 GC-MS,
avtiotoya). Kowo yapoktnpiotikd avtdv tov pedddmv, etvat £va Tpdto avaiuTikd 6Tado
Katé 10 omoio M kapPovLAMKN opdda TV NUWWAIEDODV OVTMOV TPOTOMOLEITAL UE OVOYMYN
(Requena et al. 2001) N pe swoywyn opwvouddag (Climent et al. 1989). Av kot ot

TPOTOTOMGELS AVTEG PEATIOVOVV TNV LOICONGIN TOV EVAOGEDV QLTAOV GTNV LOPOAVOT| AT
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o&éa, ot pébodol avwtég eEakolovBovv vo vEIoTOVTOL KPITIKY, YTl ot MpuoaAdehioeg
e&oxkorlovbovv va anocvvtifevrar pepikdc and to vopoyrmpikd o (Akagawa et al. 2006).
‘Etol, mpoécpato mpotdOnke o eVOAAOKTIKY Ol001KOGIoL 1 OToio TPOGOEPEL OMLOVTIKN
otafepotnTo £vovtt TG 0EVNG LOPOAVLONG KOl GLVIGTATOL GE OVOYMYIKT EICOYMYT UG
apvopadog mopovoio Kvavofoptotidpdiov tov vatpiov kot mopa-opwvoPeviotikod o&Eog
(Akagawa et al. 2006). Metd ) dadkacio VT, 0 TOCOTIKOC TPOGIOPICUOS KL TOV OVO
aVTOV NUEASELO®V devepyeitar ypnowomoiwviog HPLC-ESI-MS (Estévez et al. 2009). H
péBod0¢g avtn moapd TO YEYOVOS OTL amountel YpNon TOADTAOK®Y Kol SOV POV OVOAVTIKAOV
TEYVIKOV/0pYAvav, glval ypnoiun, yati emtpénet m devkpivion g akppovs eHong twv
KAPPOVOMKAOV EVOCEMV Kal, ETOUEVOS, KAADTEPT KATAVONGT TOV UNYOAVICU®V TOPAYOYNG

TOVG,

8.3 M£0000G TPOGOLOPIGHOD TOV GOVAPVIPVAMKAV OpNEO®V

Ta amoteAéopato TOAADV HEAETOV VTOOEIKVOOLV OTL Ol GOVAPLOPVLMKEG OMAOES
umopotv va ypnoomombovv g deikteg ™ ofeidmwong twv mpoteivav. I[lpodoearta,
OTMOAELEG GOVAPLOPVAKAV OLAd®V YVUP® 6to 37% &yxovv mapatnpnbel oe yopvd Kd mov
ocuvInpnOnke yio 7 nuépeg o€ Tpomomomuévn atpoceapo oSuyovoo (Lund et al. 2008), evd
LEYOADTEPES OMAOAEEG GOVAPLOPLAIK®V opddwV mov EO&vovy t0 92%, avdioya Le Tig
o&edmTIKEG ovuvinkeg, Exovv Ppebel oe powcd wvidwa (Lund et al. 2008). [Tapdpoteg anmAeieg
GOVAPLOPVAKDOV OUAO®V OVAAOYOL L€ TOV TOUTO TOV HVIKOV 16TOV, TIG 0EE0MTIKEG GLVONKEG
Kol To €i00g Tov (mov &xovv avagepbel kol oe mpoyevéotepeg peaéteg (Martinaud et al.
1997, Liu et al. 2000).

Mo tov mpocdopiopud G GLYKEVIPOONS TOV OAKAOV GOVAPLOPLVM®V GTO KPENG
ypnowonoteitar, ovvnbwg, N péBodoc Ellman (1959). Topepwva pe ovtrv, éva voatikd
exyoMopa kpéatog enmdleton emi 15 min pe mocdTTA SwAvpartog 5,5’-010€10-01¢(2-
vitpoPevioikod 0&€og), kol to SdAvpHa TOL TPOKVTTEL PoTopETpEitanl ota 412 nm. Ot
GUYKEVIPMOELS TMV OMK®OV GOLAPLIPLAI®V Tov ek@pdlovtar 6e UM GoLVAPLIPLAI®V/J
Kp€aTog, voAoyilovtal amd TNV TN TG ATOPPOPNONG YPNCULOTOIDVTIOS MG GUVIEAEGTY|

LOPLOKHG amoppoenTikdTTOS TV T 13600 M*em™ (Eymard et al. 2009).

9. Mopayovreg TOV EMTAYVVOLY TNV TAYVTNTE TNS 0EE0MONG TOV Mmdiov Kol TOV
TPOTEIVAV TOV KPEATOG

[ToArot elvan o1 Tapdryovteg mov Bo pmopovoay va EXTaydVOLV TV TaOTNTA LE TN OToio
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yopel M ofeidwon Tov Amdiov Kot TOV TPpOTEiVOV Tov Kpéatog. MeTa&d avtmv,
onuavtikdtepol Bo pmopovoav va Bewpnbovv 1 epeokdOTTA TOV KPEUTog, T0 HEYEBOS TV
TEQOYIOIOV TOV KPENTOG, M TEPLEKTIKOTNTO OE 0KOpeota Amopd o&fa, 1 mapovcia
HETOAAMKOV 10vTev, 1 T tov pH, n meplektikdTTa 68 OAATL, 1 GLYKEVIPOGT TOL
o&uyovov, 1 evepydTNTO TOL VEPOL, N BEPLOKPOUGIo HLOYEPEUATOC KOl GLVTIPNOTG, KABmG
Kot M €poppoyn pneBodmv aktvoBoAnong kot vymAng vopootatikng mieonc. A&ilel va
onuewmdel 6t 1 emidpaon kdbe Topdyovia oty TaydTNTA TG 0&Eidwong eEaptdra, emiong,
o€ peydro Pabud kot amd ™ evoN TV cLVONKOV KAT® amd TG omoieg AapuPavel ydpa 1

o&eldomon.

9.1 ®peokdTNTO TOV KPEATOG

H @peokodTTa TOV KPEATOG TOV YPNCLOTOIEITOL Y10 TV TOPAYMOYT KPEATOGKEVUGUAT®V,
emnpedlel amoeaciotikd v taxvtnTa TG o&eidmong. Kat avtd, yuwri or {wwol ool
EPLEYOLV IN VIVO o peydAn motkidio ovto&edmtikdv evibpmv, 0nmg N kataddon, n
VIEPOEEIDAOT TNG YAOLTADEIOVIG KOl 1| COVTEPOEEIDIKT] OEGLOVTACT], KOOMDS Kot S1OPOPES
eVOOYEVELG aVTIOEEWDMTIKEG 0VGIEG OTMC 1) KAPVOGTVN, 1 YAOLTAOEIOVN KOl 1] 0L-TOKOPEPOAT),
ol omoieg ovveyilovv TV ovTIOEEWMTIKY TOVG Jpdon Kot HETA TN oeayn Tov (mov,
nepopifovtag v 0&eldmon TOV AMTWioV Kol TOV TPOTEIVOV 0T0 @PECKO KPEQC.
Emonuaiveron, 6t1 oto @péoko kpéag M evluukn oéeidmon eivor moAd meEplopioUévn
waitepa, paAoTa, HeTd TV adpoavoroinon tov eviopmy and Beppuxn eneepyacio. Asv Ba
TpEmeL vo mopaAneoel va onuelwbel, 0Tl N ATOTEAEGUATIKOTNTO TOV TUPUTAVE® OLGLOV

EMOTTOVETOL LE TNV TTEPOSO TOL YPOVOL Kol TN UEIMOT TG PPECKOTNTAG TOV KPEATOC.

9.2 Méye0og TV TEPAYLOIOV TOV KPEATOG

Mnyovikég dwdikaciec Omm®G o TEHOYWOUOS, M ovapeln kot 1 paiaén, mov
YpPNoWomovvTal otV eneEepyacio Tov kpéatog, umopel va amofodv emlnes ywo
otafepdnTo TV Amdiov Kot to xpodpa Tov Kpéatog. Kat avtd, yati n Opavon tov otdv
Kot M peimon tov peyébouvg TV tepoydiov avédvel Ty emedvela g AMmopng VANG mTov
etvan exteBeltévn oty emidopacn Tov ATHOGEAPIKOL 0ELYOVOV. Xg ABIKTO TEUM) LN KPEATOG,
N 01dyvomn Tov 0ELYOVOL Elval GYETIKA OPYT|, EVO GE AETTOTELOYICUEVO KPEQS Elval GYETIKA
ypnyopn. ‘Etot, 660 0 Adyog g ekteBetévng empavelog Tpog TV GUVOAIKT TOGOTNTA TNG
Mmapng VANG av&dvetal, T0co av&avetor kot n toydTNTo TS ofeidmong. AkOun kat M

dwdkacio HAAAENG OV YPNCILOTOLEITOL GE HEYAAN TEUAYL HLIKOD 16TOV, UTOpel vo
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TPOKOAESEL EMTAYVVON TNG 0EEIO®ONG TV AMTSiwV, 1 OOl EMOEWVAOVETOL [LE TAPATOCT
oV ¥povov paraéne (Cheng & Ockerman 2003). Emiong, kot 1 dodikacio LETATPOMNG TOV
KPEATOG O€ KIUA EMOEWVMOVEL TNV 0EEWDMTIKY KOTOTOVNON TOL KPEATOG, 0POL TPOKOAE
KOTOKEPUOTIOUO TOV KLTTAP®V KOl OTOSEGUELCT] OLLPOPOV EVOOYEVMDV OVGLDY TOV OPOVV

ofewdmtikd (Gray et al. 1996).

9.3 IlgprekTikdTNTO 0€ OKOPESTA MTaPd 0EEQ

To 0&uydvo mpocsParel eVKOAOTEPO TA OKOPEGTA GE GYEOT LE TOL KOPESUEVA AMTtapd 0EEQ,
witepa, PAAoTa, 060 avédvetor o opludg Tov SmA®V decp®V 6T0 poplo tovg. H
TayvTTo TG TPOGSPoANg ennpedletal, emiong, kol amd v 0éon kot TN yewUETpio TV
dumAdv deopmv. Kat ovtd, ywti 1o Amapd oféa pe Cis dumhd deoud o&edmvoviol
eVKoAOTEPO. ad O,TL Ta trans sopepn tovg, evd ol ovluyeic duthoi deopol 0Eed®VOVTOL
Toyvtepa amd tovg un ovluyeis. Evoeswktikd avaeépetor, OTL Ol OYETIKEG TOYVTNTESG
0&eldmong Tov apaydovIKov, a-AVOAEVIKOD, MVEANTKOV Kal eELaikod o&gog eivar 40, 20, 10
kat 1, avtiotoyo.

Ta axopeota Mmapd oféa ofewddvovtal pe taybtepovg puOUovE Otav amovtodv G€
elevbepn popen mapd oe popen TpryAvkepdiov. ‘Etol, mpocHnkn pikpodvV mocotnTmv
(0,1%) ehevBepmv Mmapmv o&€wv emraydvel TNV 0Eeldmon Tov Kpéatog, evd meptopilet Kot
TNV OMOTEAECUOTIKOTNTO OVTIOEEWDMTIKOY 0VGLOV OTTMG 01 TOKOPEPOAES. To yeyovdg awtd
opeiletal, mMOAVAOC, GE EMTAYLVOT] TNG ATOIKOIOUNOTG TOV VIPoITEPOEEDiwV 6e Babud Tov
01 POIVOAIKEG OVTIOEEWDMTIKES 0VGieg dev UopovV TALOV va dpacovy amoteleopotikd. H
mapovoio eAehlBepmv AMmapmdv 0EEMV G€ VYNAEG OLYKEVTIPMOOELS WUmopel, emiong, va
TPOKOAEGEL aOENON TNG UETOKIVIIONG TOV HETOAAIK®OV 1OVIOV OTO TO HETOAAKA VAIKA
oLOKELOGING 1 TOV EOMAIGUO, PO TO KPEAG N TOL TPOTOVTO TOV, YEYOVOS TOL GLVOIEVETL
amo avEnomn g ToLTTOS 0EEIDMOTG.

H o&eidwom tov axdpectov Mmapdv 0EEMV Tov KPEUTOS MOPOLGLALEL To TEAEVTOIN
xpovio  aitepo  evdpépov, efoutiog TV mpoomabeldv  mopaywyNnS KPEATOG Kot
KPEATOOKEVAGUATOV EUTAOVTIGUEVOV GE ®-3 TOALOKOpeSTa Mmapd oféa mov Bempovvtan
oeéApa yoo v vyeio (Connor 2000). Kot avtd, yati n daitepo akdpestn @HoN TV
Mrap®v avtdv oéwv mpodiabétetl oty o&eidwon (Moghadasian 2008). O1 Muguerza et al.
(2004) avépepav 6TL 1 Queon TpocsOnkm ybvedkaiov o ENPa OAAOVTIKA GTO GYETIKA LYNAO
eninedo tov 10,7 g/kg odqynoe oe avénuévn mopaymyr UNAOVIKNG dtoAdetiong. AAiot

epevvNTég edaylotomoinoay Vv o&eidmon aiespuévou POgov KpEatog Tov giye eumAovTioTel
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o€ w-3 moAvakdpeoTa Mmapd 0EEa, YPNCILOTOIOVTOS VA UEIYUA OVTIOEEIOMTIKOV 0VCIHV
(Djordejevic et al. 2004, Lee et al. 2005).

g 0,11, TAAL, a@opd TNV 0EEIDMOT TV KOPESUEVOV MTapdV 0EEMV, emonUaiveTal OTL
elvan e€apetikd apyn oe younAés Bepprokpaciec, eved oe VYMAEG Bepprokpacieg OT®G OVTEG

TOV EMKPATOVV GTO TNYAVIOUA, TPOYWPEL pe apkeTd peydin tayvtta (Kochhar 1993).

9.4 Ilapovcio PETOAMKOV LOVTOV

Ta petordikd vta petafotikav otoyyeiov émmg tov Fe, Cu, Mn, Co kot Ni, pmopotv
va 0pdoovy KaTaALTIKA otV 0&eidmon Tov Amdinv. MoAiovat | anevbeiog avtidpacn tov
poplakod o&uydvou pe popor ot PaciKn KATAGTAOT EIVOL EVEPYELNKADS aOVLVATN AOY® TNG
VYNANG EVEPYELOG EVEPYOTOINOTNG, TO UETOAAKE 10VTO LETARATIKMOV GTOKEIOV OTMG O Fe?",
UTOpOoHV VO avTIOPAGOLY 0vBOpUNTA LLE TO HOPLOKO 0ELYOVO TTPOC TOPAYMYT TNG OVIOVTIKNG
piag Tov covmepoeldiov Tov 0EVYHVOUL,

0,° (Fe**+0,—Fe* + 0,"
H aviovtikf] piCa 02 umopel va ydoset éva nhektpdvio oynuotitoviag o&vuydvo oty omhy
Sieyeppévn kotdotaon (102), § va oynuoticel VIEPOEEISIO TOL VEPOYOVOY, HE T SPAoT TOV
evlhov vtepo&eldikn decpovTdon 1 awBOpUNTA AVTIOPDOVTOS LE VO TPOTOVIO

0" +2H"—H,0,+0;
To vrepoleidio Tov VIPOYOVOL PUTOPEL, TN GLVEYELN, Vo avTdpdcet (avtidpaon Fenton) pe
éva, Ao dTopo Fe?* TPOG mopay®yn pag pilag vopo&vAiov

Fe**+H,0,—Fe’ + OH*+OH"
H pila vopo&viiov givor pio omd T1g dpactikotepeg pileg o&uydvov pe dvvotdtnTa Ol LOVO
va. TpokaAel v Evapén g o&eldmong Tov Mmdiov Kol ToV TPOTEIVOV, oAAL Kol Vo
emeépet Proroykég PAGPeg Aoy TG duvaTdtnTag avtidpacng pe 1o DNA.

E&attiag Tov yeyovotog 0Tt 0 d160evNic oidnpog etval avTdc oL GLUUETEYEL KABOPIOTIKG.
omv évapén kot dadoon TV aviwdpdosov g o0&eldwong, n Ymapén Tov TPLebevoug
o1ONPOL GTO KOTTAPO KOOIGTA TN duvaTdTnTa avoy®yns Tov o€ 0168evr| 6idnpo kabopioTikod
napdyovta yw v mopeion g ofeidwone. Tn dvvardmta avt mapéyet éva mAn0og
GLGTATIKOV TOV KLTTOPOL OV UTOPOVV VO OPAGOVYV MG OVOY®YIKA péso. Mepikd and to
ONUOVTIKOTEPA OVOY®YIKE cLoTAHOTO, €lvar 1 aviovtikny pilo Tov covmepoieldiov oL
o&uydvou, N avnyUéVN HOPPN TOL VIKOTVOLLO0-0dEVIVO-OtvoukAeoTdiov (NADH) kot ot
evaoelg Tov aokopPikov o&€og (Decker & Hultin 1990a).

Emonuaiveror 6Tt n opdda tov evihpmv e vrepoleldikng 0GHOVTACTG TOV ATOVTATOL
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0TO GUVOAO GYEAOV TV 0EPOPLDY OpyavIGU®V, Yapaktnpiletal, exiong, and v Tapovsio
LETAAL®V OV €ivarl omopaitnTo Yo EKONAMOT| KOTAAVTIKNG Opaonc. Eviektikd avapépetan
ot avtidpaon,
0,*+2H"—>H,0,+0;

n omoia oe pH 7,4 yopel pe oyxetikd pikpn toyvra, emroyvveron katd 10.000 @opéc
nTapovcio g opddag avtng tov evibpwv (Gutteridge & Halliwell 1996). H cucomdpevon
tov H202 ¢ mpoidvtog e avtidpaong avtng, uropel va odnynoel oty mopaywyn prov
vopo&uAiov 1 va Tpokaréoel adpovomoinon tov dov Tov evivpov. ‘Etot, n opdda evidpmv
NG VREPOEEIDIKNG OEGUOVTACNG UTOPel vo €xel avTIOEEWMTIKN Opdon mapovsion TNg
KatoAdong, evog eviopov 1o omoio KataAvetl tnv dtdonact tov HoOs.

Mio aAAN opddo eviouwv g omoiag 0 pOAOS 6TV 0EEIdMOT TV Amidimv £yl TOHYEL
1010UTEPOV EPELVNTIKOV EVOLPEPOVTOG Elval o1 Mmoduyevdoeg. H AMmo&uyevdon sivon pia
do&uyevdon 1 omoio EVGOUOTOVEL OV0 Atopa 0ELYOVOL G GLYKEKPUEVT BEon 6TO HoOplo
TOV TOAVOKOPESTOV Mmopdv oEEwv. Ta povobdpoimepoleidia mov mapdyovtal amd To
évlvopa autd, omowodopoHvtol mopovsion petdAiov 6mtmg Fe kot Cu, mpog oynuaticpo
TINTIKOV KAPPOVOMKOV EVOCEDV 01 OTOIEG GUVEIGPEPOVY GTNV EUPAVIOT OVETIOOUNT®OV
YOPOKTNPIOTIKOV OCUNG Kot yevong. Metd ond Oepuikn emelepyacia, ot Amoluyevdoeg
OTm¢ Kol AL EvOupa, amevepyomolovVTOL, OPAOVTOG G U eVOLIKOT HETOAAO-TIPOTEIVIKOT
KATOAOTEG, 01 010101 EVEPYOTOOVVTOL OO avary®Yikovg mapdyovteg (Hultin 1994).

Emiong, xou n aAAnienidpaon petald TtV TPOTEIVOV TG OiUnNg Kol TOV 0KOPEST®V
Mropdv 0EEMV amoTeAel Evay omd TOVG ONUAVTIKOTEPOLS AOYOLS TAYYIONG TMOV TPOPIU®V
Cowmg mpoéievonc. H pvooeaipivn mov cuviotd v kovpla mpoteivi) oiung oto kpéag,
nwepExel 153 apvoééa kot aipn, n omoio amoteAeital amd £va ATOUO GLONPOV SEGUEVUEVO
oo téooepa dropa ALMTOL GTO KEVIPO TOV TPOTOTOPPLPWVIKOD dakTuiiov. To dtopo tov
ownpov umopetl vo oynuatiost 6Vo emmpdcsbetovg decpove, £vav omd KA mAgLPA TOV
eEMMESOV NG alung Kot amavtdtor o€ debevn (c1dnpo-), Tpiobevi) (o1dnpt-) 1 TeTpachevn|
katdotacn ofeidwong. H ownpo-pvocearpivy (Fe?*) eivoar n «evepydo» @uotoloyih
0&e100avVOy®YIKT LOPOT TNG TPOTEIVNG IN VIVO. Mg T popen o, 1 puooseatpivn omovtd,
EMIONG, OTNV EMPAVELD TNG TOUNG TOV KPEAT®V, OOV 1 £KBECT OTNV ATUOGPOLPA EMTPETEL
™ décpevot Tov o&VYGVOL Kot TN LETOTPOTN TG GTN HOPON THG 0ELUVOGEALPIvIG 1| ool
napéyxel o emBount) Pvocwvokdkkivn ypdon oto kpéoc. H o&eidwon g odmpo-
pooceapivng (Fe?*) o oONPL-HOGPaALpivy (Fe*") eivan OepLOSLVOUIKA EVVOOVUEVT Kot

TPOKOAEL AMOYPOUOTIGHO TOV VOTOV Kpedtmv. H kactavn xp®don mov anokTd T0 KpEag Kot
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TO. KPENTOGKELACUATO, EVOL OCULVETEWL TNG OLGCMPEVONG TNG  GLONPL-ULOCPUPIVIG
(petapvoceatpivn) oty emedveld tovc. H cuoompevon avt e€aptdTot amd v ToyLTNTO
o&eidmong ¢ 0ELHVOGEALPIVIG TPOS HLETAUVOGPOLPTVT Kot TNV EVELUIKN 1) U1 OVOy@YT| TG
tehevtaiog (Renerre & Labas 1987).

Y10 onueio awtd ailel, iowg, Waitepa va emionuaviet To yeyovog, 6TL 1 dadikocio TG
o&eidmong ™G 0EVULOCEAUIPIVIG TPOS LETOULOCPULPIVY UTopEl va eVioyDoeL TV 0&eidmon
TV AMmdiov SpHéGoV TOL CYNUOTICHOD Tov avidvtog Tov covTePOLEdiovr Kot N
peToTpony) Tov 6€ LePoeidto Tov Vopoydvov (Chan et al. 1997, Baron & Ersen 2002). H
avtiopaon tov HoO; pe ™ petapvocearpivn kot ) pebapocpaipivn €xel ¢ amoTéAEGHLO
v ONuovpyio. EVEPYDV OUOTPOTEIV®OV, OTIC Omoieg 0 oidNpog HeTAmINTEL O pia
VYNAOTEPN OEEWMTIKN KATACTACY, HE CYNUOTICUO HOG KOTIOVIKNG Top@upvikng pilag
(Rhee et al. 1987). Ot evepyéc avtég apompwteiveg av kat PpoyvPieg, etvar ToAH OpacTIKES,
AmOTEAOVV 10YVPOVG 0EEIOMTIKOVS TOPAYOVTESG, OALA dEV UTOPOVY VO EMNPEAGOVY APV TIKA

™ xpmon tov kpéatog (Baron & Ersen 2002 ).

9.5 Ty pH

Av ka1 to teAkd pH tov kpéatog eivon mepimov 5,6, ta d1dpopa 0N TOV HVIKOV 1GTOV
napovotdlovv ddpopeg Tinég pH mov kopaivovion and 5,54 éwg 6,2 (Tarrant & Sherington
1980) 1 5,69 éwg 5,93 (McKenna et al. 2005). Xe oyetiki| TpOCEATI HLEAETT), OVOKOIVAOONKE
01t o1 Tiég pH omBovug kot unpadv yohdmovAwy givorl yaunAlotepes and exeivec oe mAmeg
ka1 kotomovia (Gong et al. 2008). AAAotl epguvnTéc TapaTpnoay OTL 1] KATUTOVNOTN TOV
Cdov wpv amd ™ oeayn (Juncher et al. 2001) M n ene€epyacia Tov kpéatog (Stetzer et al.
2007) pmopovoav va. TpoKaAécovy petofoAés Tov pH o1 omoieg elyav Kol EMATMOOCELS TNV
o&eidmon ¢ o&upvoceaipivng kot ™ otabeponTa TS Xpmdons. A&ilel va onuewmdel 6t
ToyVTNTA e TNV omoia ywpel n avtoleidmon g o&vpvocsaipivng pumopet va emtoyvvoel oe
yopnA&g Tyég pH, apov Bpébnie ot n trodon tov pH katd pio povdda £xel og cvuvénglo v
emurdyvvon g avtiopaong katd 10 eopés (Ledward et al. 1986). Evdewctikd avapépovtan
To. gupnuate Tv Srinivasan et al. (1996) ot omoiotl damictwcav 0TL Govpipt amd Poglo
kpéag pe pH 5,5 mapovciole evtovotepn ofeldmon TPOTEIVOV KOl LEYUADTEPT TAPOYWYN

KapPoVOMKAOV evioemv og oyéon pe covpi pe pH 7,0.

9.6 IleprekTikOTNTO 0E GAGTL

To oAdtt mpootiBeton Kotd TV emeEepyacioc. TV KPEATOGKELOCSUAT®V Yo, TNV

Institutional Repository - Library & Information Centre - University of Thessaly
09/04/2024 10:20:07 EEST - 18.209.48.250



65

TOPEUTOOION TNG OVATTLENG TOV UIKPOOPYOVICU®V Kot TN PeAtimon tng yevong. H ypnon,
OumG, ot TPodyel TNV 0&eidmon TV Mmdinv akoun Kot oe cuvinkeg katayvéng (Rhee &
Ziprin 2001, Cheng et al. 2007). Evdeiktikd avagépetal 0Tt eved ahaTIoHEVOS KILAG Bpébnke
va epeavilel o&eldmon Autdiov petd amd 2- 4 pniveg katayoing, KYWag yopic aAdtt
AmoITOVGE TOLAGYIoTOV 12 pfveg Katdyoéng yio epedvion o&eidmong (Decker et al. 2005).
'Etot, pepwcoi epevvntéc (Chen et al. 1984) avépepav 6TL 1| TpocHNKN 0AOTION ELVOOVGE TNV
avAmTLEN TAYYIGHOTOC GE MU KOl HOYEPEUEVO POEIO KPES, TOGO KOATA TN OLUPKELD TOV
HaYEPEUATOC 0G0 Kot Katd TV emakdAovdn cvvtipnon tov (Chen et al. 1984), eved didot
gpevvntég (Trout 1990, Serheim et al. 2009) danictwoav 6tL | TPocHnkn aAatiod o€
aleopévo Bogo Kpéag mpokalovoe avénomn g o&eidmong g pvooeaipivng. O unyoaviepog
NG TPOOEEWMTIKNG OPAGNG TOV OANTION GTO TPOIOVTA KPEATOS OEV £XEL UEXPL TOPO TANPWOG
dtevkpwiotel. ‘Exet, 0pmg, dwatvmmbel 1 dmoyn 611 1 wpocsHnkn tov aiatiov umopel va
odnyel og ameAevBEP®OT TOV GIONPOL ATO TIG TPOTEIVEG TOL KPEATOS KOt OTL O GLVOVAGUOG
TOV HE TO WOVTA YAMPIOV EVICYVEL TNV KOTAALTIKN Tov dpaoctikdtnta (Kanner et al. 1991,

Osinchak et al. 1992).

9.7 Xvykévrpmon Tov 0Evyovou

To o&vuyovo etvan évag kplolog mopdyovtog Tov avipacemy o&eldwong Tov Mmdinv
Kol TPOTEVOV Kot TPETEL Vo AapPdveTar coPapd vwoyn Katd T GCLGKEVLOGIN TOV KPEATMV.
Otav n ovykévipmon tov 0&uydvov givar vymAn, N TadTNTO 0EEIdWONG TV MTdimV etval
aveEApTnTN Omd TN UEPIKN TIECT TOV, EVM OTAV 1] GLYKEVIP®GT TOV 0ELYOVOL Eivar YoUNAn
OTMOC OTIS GLOKEVLOGIEC 0 oLVONKEG vROomieong, 1N ToyvINTA 0&EldmoNg &ivol mepimov
avarloyn g Hepikng mieong tov o&vydvov. ‘Etol, cuokevacio oe cuvOnkeg vromieonc M
tponomomuévn atpocseapo. (N2/CO,) umopel va avéfoet v o&edmtiky otafepdtTo Tov
Kp€aTog Kot TV Tpoidviwv tov (McMillin 2008, Baron et al. 2009).

Mepwcol epgovntég avépepav OTL VYNAEG GLYKEVIPMOOELS 0ELYOVOL EMTAyvLVAY TNV
o&eidmon tov mpoteivev oe pooyapioleg unpiloreg (Zakrys et al. 2008) kor oe aieopévo
Boelo kpéag (Lund et al. 2007a). AAhot gpguvmtég damictwoay OTL YOO KpEog o€
OLOKELOGIO  TPOMOMOMUEVIG  OTHOCQOPOS — TOPoLsiale  HEYOAVTEPES  OMMAELES
COVAPWOPLAMKAV  EVOCEOV OAAG  {01EG GLYKEVIPAOOEL, KAPPOVOMKADV EVAOCEMV GE
VYNAOTEPES GVYKEVTPAOGELS 0&uydvou (Lund et al. 2007b). Xto onueio avtd a&ilel icmg va
onuewdel, 6Tt M TAPNG amopdkpuvor Tov 0&VYOVOL amd TO GULOKEVOGUEVO KPEWG

elaylotomolel v 0&eldwon Tov Mmdiov, aAAd dev odnyel oe TANPM UETATPOT NG
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pooceaipivng otnv oSuyovouévn TS Hoper, TNV 0ELUVOGPALPIVY, 0TOTE TPOKVTTEL EVAG
€pLOPOLOONG YPOUOTIGHOG 0 0Toiog dev eivar emBLUNTOC OO TOVS KOTOAVOAMTES. ATEANG
agaipeon Tov 0&uyOVov amd TN GLOKEVAGi, UTOpEl, emiong, va eivol TpoPAnuatiky, yorl
EVVOEITOL O CYNUOTIGUOG TNG UETOUVOCOUPIVIG OV OiVEL OTO KPEOS KAPE YPOUATIGHO
(Faustman & Cassens 1990). Eivatr onuavtikd va onueiwdel ot yio évav otabepd kOKKIvo
YPOUATICUO TOV KPENTOG OMOLTEITOL 1) TAPOLGIN TOGOTNTAS 0EVYOVOL TKOVIG VO 0EEIOMGEL
oA ™ pvooealpivn 6e o&vpvocealpivn. Avtd €xel odnynoel oe peBdSOVE GuokeLOGTNG
OT®OC 1] GLGKELOGIO GE TPOTOTOMNUEVT ATHLOGPALPO LE VYNAT CLYKEVTP®OT 0ELYOVOL, TOV
TAPEYOVV, GE Ui TPOCSTAOELD VO ELOYIGTOTOCOVYV TOV CYNUOTIGUO TNG LETOULOGPALPIVIG,
mocdTNTO 0ELYOVOL KOVIG VO OEEWMGEL OAN TN HLOGEAPiv) € 0ELULOGEAPIVT
(Faustman & Cassens 1990). A&iler, Opmg, vo emonupavlel 6t1 ovtidopdoelg mov
KATOVOADOVOUY 0EVYOVO O®MG OUTEG ammd TN OPaCTNPLOTNTO TMOV HITOYOVOPIMV Kol VTO-
prroyovopiov, g agpdplog avamruéng tov Pokmmpdiov kot g o&eldwong Tov Mmdiwy,
umopel vor PEWWOOVY TN UEPIKN TEON TOL 0ELYOVOL GTO KPEOS KOL VO 0ONYNOOLV CE

o&e1voavaymytky aotdheio TG G101POUVOCPUPIVIG.

9.8 Evepyétnta Tov vepov

H evepyomrta tov vepod og éva Tpdeuo opiletoar g 0 AOYOg TG UEPIKNG TiEONS TOL
VEPOL TPOG TNV TACT TOV OTUOV TOV 6TV 0w Oeppokpacio. Alomotmdnke 6TL o€ YapnAEG
Tipég evepyomrag (0,1-0,2), n taydra 0&eidmong avéavetar onUavVTIKE Yoo vo, Helmdet,
o1 GLVEYELN, TPOGEYYILOVTOC TNV EAGYIOTN TIUN HE TNV aOENCT TNG EVEPYOTNTOS TOV VEPOV
oe Tég 0,2-0,4. Xe vynhotepeg tég evepyomrag (>0,4), n taydtnto g o&eldmong
avéavetal ek véov mpooeyyiloviag v UEYIOTN TN o€ €vePYOTNTEC VEPOD GTNV TEPLOYN
Twov 0,6-0,8 (Labuza et al. 1970).

INa v e€nynon g enidpaocng g evepyoOTNTOS TOV VEPOL GTNV 0EEId®ON TV MTdimv
ota Tpoea Exovv mpotadel dpopor punyavicpoi (Nelson & Labuza 1992). Zouewva pe
évav and avtode, Ta HeTaAAKE 1W0vta Kuping Tov Fe kot tov Cu mov dpovv cav KotaAdTeg
¢ o&eidmong, Kabictavtol To gvepyd o€ YaunAEg TIES evepydttag. Otav ta emineda Tov
vepol av&avoviar, m  toyxdmra ¢ ofeidwomng pewdverar, efoutiog, mBovdg, TOVL
OYNUOTIGHOD dEGUMV VOPOYOVOL HETAED TOL vEPOD Kol TV VOPOLTEPOEEdiY, OTOTE
emMPPadOVETAL N OTOKOJOUNGT TV TeEAeLTAimV oTIS gAevbepeg pileg mov evicyvovY TNV
o&eidwon.

AAAOG TOOVOG UNYovVIoHOG, eivor M pelmon ¢ mPo-0EE0MTIKNG JPACTIKOTNTAS TMV
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HETAAMKOV 10vTov, géotiog evuddtmong kot odlayng tov Pabuod cvvappoyng tovs. Ta
evudatopéva petodhkd dioto mov oynuatiCovrat eivar AydTepo MITOSAVTA KOl GUVETMG
MyoTepo evepyd. e vymiéc Tég evepydtntag, o puvludg e o&eldwong emraydveTon
eEartiog g avénong g Odyvong Kot TG KvNnTIKOTNTOG TOV UETOAAMK®OV WOVIOV GTNV
VOOTIKN Ao, KAOMG Kol TOV TPOGOVOTOAMGUO TOVG OTN SEMPAVELD VEPOV Kot Amdiwv,
61ov T ToAKE VOpoiTEPOLEidiIa elvar cuvabpoiouéva.

To vepd dSwdpapariler, emiong, £€vav onuavtikd poA0 oty oAANAEmiOpacn ToV
TPOIOVTOV 0EEIOMONG TOV MTOIOV Kol TOV TPOTEVOV UE GALL GLGTATIKA TOV TPOPILMYV,
OT®G TPMTEIVES, apvoééa Kot evmoelg g aiung. 'Etol, og tpdoua pe evepyotra 0,3-0,7,
KapPoVOAMKEG evdoEl; mOL mopdyovtol kKatd tn Odpkeln G ofeidwong, Kabdg Ko
VOATOSIAVTA CAKYOPO TOV TPOPIU®V AVTIOPOVV HE OUIVOEEN KOl TPOTEIVES OUEGOV piog
OEPAG TOADTAOK®OV OvVTIOPACE®MY oL 00MYel o€ mpoidvta ¢ avtidpaong Maillard, to

omoia &yovv avtioéeldmtiké 1W1otnteg (Bell 1996).

9.9 Oeppokpucio pOYEPERATOS KO GUVTIPNONS

H taydmta e ofeidwone tov Aumdiov kol Tpomteivov avédvetal pe m Oeppokpacio.
Eme1on opmg pe v avénon g Oeppokpaciog perwveral n dStohvtdtnTo 10V 0ELYOVOL ot
Mmtidia, m emidpaomn g Beppokpaciog otnv ToLTNTO TG 0&EidMOoNG etvon LIKPOTEPT TNG
avoapuevopevns. Qotdco, ommv  mepittwon ™S 0&EldwoNg  TOAVTAOK®V  AUTIOIKMV
CLOTNUATOV OTWG OT0 TOAVPUCIKG CULGTNUOTO TOV TPOPIU®Y, 1 Emdpacn NG
Oepuoxpacioc dev eivar €va amdd @owvopevo. Kot avtd yati 1 toaydtto Tov ETUEPOVS
avTpacemv dev petafdidetal otov 1610 Pabuod pe ) Beppokpacio (Kochhar 1993).

H oéeidmon tov Mmidiov Kot Tov TpoTeivov glval ToybTEPN 6TO UAYEPEUEVO amd O,TL
o010 vormd kpéag. Kot avtd yorl n O€ppoveon HETOVCIDOVEL TIS TPOTEIVEG TOV TEPLEXOLV
oidnpo (Schricker et al. 1982) kot dwppnyvoel Tic pepPpdves. Akoun, anevepyomolel ta
EvOupIKA OVTIOEEIOMTIKG OULVTIKA GLOTHHATO TOV Puikdv wtov (Igene et al. 1979). H
péEBOOOC LAYEPELOTOS TOV YPNOLUOTOLEITAL Y10 TO TPOLOYEPEUEVE KPEATOGKEVACLLATOL
umopet, emiong, va exnpedocsl v éktaon g 0&eldwonc. 'Etot, evd Ba pmopovoe kaveig va
vrofécel OTL T0 YNOYWO Tov KPENTOG GTN OYdpa emtayvvel TV o&eldwon efoutiog TV
VYNAGV Bepprokpacidy 6T omoieg vToPAAAovTal To. Mol Kol 01 TPOTEIVES, AVTO dEV
cuopupaivel 6TV TPAYHOTIKOTNTO, 0QOV Ot Beppikés diepyacieg otig omoieg epapuolovtan
wWwitepa vynAég Bepprokpacieg, mapakwAdovy, TOAAEG Popés, TV ofeidmon HEcw TOL

oynuotiopov evacewv Maillard (Van Ruth et al. 1998).
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M HeAETN TOV EMTTOGEMY TOL HOYEPEUATOG 0TIV 0EEIdMOT TV TPOTEIVOV, £0€1EE OTL
TO HOYEPEUEVO KPEOS TOPOVCIOlE OMUOVTIKA HEYOAVTEPT GLYKEVIP®ON KAPPOVLMK®DV
evooemv and 0,tt 10 oud kpéog (Santé-Lhoutellier et al. 2008a). Mepucoi epevvnrég
avépepay 0Tl 1 0&eldmon TV TPOTEIVOV €E01TIOG TOV HOYEPEUATOS, EVIOTILOTOV OTIG
TEPLPEPEIEG TOV KLTTAP®V KO, OTESMOAY 0TV TNV 0EEIdmON, KUPImG OTIC TPMTEIVEG TV
uepppavov (Astruc et al. 2007). AAlot gpguvntég Pprkav 0Tl 1 B€ppaven guvoovoe
dwadikacio (elativomoinong mov mpokaAeitatl omd v ofeidwon tov tpwteivav (Parkington
et al. 2000), evod d&Ahot dSwmictwoay OTL ot yoaunAdtepeg Oepuokpocieg cvvtnpnong
guvoovcay TV o&ewoavaywyikn otabepdnta g cwdnpopvosearpiving oe Poso (Pietrasik
et al. 2006) ka1 yopwvo kpéag (Hansen et al. 2004).

Xe 0,TL 0QOpPA TNV EMOPACT] TOV UAYEPEUATOS KOL TNG CLVINPNONG OTNV 0&eldmon TV
Mmdiov tov kpéatog, ot Keller kar Kinsella (1973) mapatypnooav avénuéveg Tipég
UNAOVIKNG OAdehoNg katd to payeipepo otoug 70 °C ko mepoutépm avénomn kot T
CLUVINPNON TOV HAYEPEUEVOV Oetypudtov emt 36 muépeg otnv katayvln. Akoun, ot
Kingston et al. (1998) swmictooav 0Tt 1| TOXOTNTO 0EEIOMONG KATA T1 GLVTIPNON YNUEVOL
YOPVO0 KPEUTOG O€ oLVONKeEG WOENC MtV HEYOADTEPN YOO UEYOADTEPOLS YPOVOLG
HOYEPEUATOC,  UIKPOTEPOVLS  PLOHOVG  pHOyEPEROTOS KOl LYNAOTEPES Oepuokpaocieg
HLOYEPEUATOG,

9.10 M£00dor akTivoféinonc Kot vYnANg VOPOSTATIKNG TiESNS

Ot dwodkaocieg axktivoPOAnong tov Kpéatog Kabdg kot €kBecng Tov o€ LYNAN
VOPOCTATIKN TEST] YPNOYLOTOIOVVTAL GUYVA Y10, TNV QOPUVOTOINGT TWV LUKPOOPYAVICUDY.
Kotd ™ ddkoasio aktivoBOANoNS TOV KPEUTOG YPNCLOTOLEITOL VYNAT EVEPYELD, N OTTO1AL,
opwe, emroyvvel TV ofeldmon Tov Mmdiov Kol TOV TPOTEIVOV HECH avIOPAcE®DV
erevBépov pllov pe amotélecua TV 0ALOIGT TOL YPOUATICHOD TV OKTVOBOANUEVOV
detypatov kpéotog (Jo et al. 1999, Ahn et al. 2000, Jo & Ahn 2000, Du et al. 2002). H
EKTOON TOV EMMTOCEOV EAPTATAL OO TN 006N aKTVOBOANGNS, TV Tapovsio o&vydvov,
TNV TEPLEKTIKOTNTO G€ AimOC Kot T0 TPoPid twv AMmapdv o&émv (Ahn et al. 1998, Jo et al.
1999, Jo & Ahn 2000). Evoewktikd avapépovtor o evprjnata tov Rowe et al. (2004a), ot
omoiot Pprkav 0Tl pooyapicleg pumploreg mapovcialav HEYOADTEPEG GLYKEVIPADGELS
KOPPOVOMKAOV EVOCEMY KOl YOUNAOTEPN SWAVTOTNTA TPOTEIVAOV HETE TNV aKTVOPOANOT
tovg. Axkoéun ot Ahn et al. (1998) dSwamictwoav OTL YOPWA UMETEKI ONO EMUNKELS

poylaiovg poeg (Longissimus dorsi, LD) mapovciolov peyoddTEPEG OCULYKEVIPAOGCELG
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UNAOVIKNG OOAOEDONG, TPOTAVAANG KOl TEVIOVAANG HETA TNV aKTvoBOAncmn amd 0,Tt
umetéklo and yoiteg poeg. Qotdéco, ot Houben et al. (2000) dev Bpnkav dopopd oTig
OLYKEVIPAOGCELG TNG UNAOVIKNG S1oAdeloNg HeETaED akTvoPoAnuévou dmoyov (<1% Aimog)
Kot Mmapov (> 20% Airoc) Kind amd Bogo kpéag.

H éxfeon kpeoatookevacpdtov oe vynAég mécelg xel, eniong, ypnoyomombel ya v
adPOVOTOINGCT TV HKPOOPYAVIGUAOV KOl TN OCQAAIST] TNG OUCPUAEWNG TOV TPOPIU®V
(Rastogi et al. 2007). O kVprog TpdTOG pe Tov omoio 1 enelepyasio avt aokel TNV ENdpOoN
™G etvarl péom NG KataoTpoeng Tov Popeuppoavodv. Avtr, OU®g, N QLGIKN OdppnéN
odnyel emiong o€ ameAevOEp®ON G101POL Kot LENIEVT 0EE1d®ON TV MTdi®mV TOV KPENTOG

(Cheah & Ledward 1995, Cheah & Ledward 1997).

10. M£60001 TTPOOTUGIOS TOV MTOIOV KUl TOV APOTEIVOV TOL KPEATOS KOl TOV
POIOVTOV TOL 0té TNV 0EEid®on

H emeéepyacio Tov kpéatog pe PUNYOVIKY 0QAipEST] TOV 0CGTMOV, TEUAYIGHO, GAECT KOt
avVOOULOPP®MOT TOV KOOMDC Kol TO payeipepa, TPokoAovv dappnén TovV KLTTAPIKOV
HEUPPpAVOVY Kot EMTPETOVY GTOVG KATAADTEG TNG 0&EidMoNE TV MTdimV V. avTIOpAGoVY UE
T aKOPESTO Aapd 0&€a TPoKAAMVTOS TNV Evapén TV avidpacemy o&eldwons. Me okomd
TNV TPOCTACIO TOV ATISI®mV Kol TOV TPOTEVOV amd TNV 0EEIdmOoN, epaprolovtol d1dpopeg
péBodo1 yia T dcPAAIoT TG 0EEMTIKNG 6TaBEPOTNTOS TOV KPEUTOG.

H evtomwon 611 1 0&eldmon tov Mmdiov Kol ToV TpOTeivay dEretal omd Toug 10100g
UNYOVIoHOVS, O1KOOAOYEL TO YEYOVOG OTL O1 TEPIoTOTEPES EDOOOL EAEYYOV TNG 0EEIdMONG
TOV TPOTEVOV GTO KPEUG KO T TPOTIOVTA TOL NTAV OPYIKA QLTEG TOV Elyov ovopepbel mg
amotelecOTIKEG EvovTtt TG ofeldwone tov Amwiov. I'piyopa 6pmg dwmotodnke OTL
OPIOUEVEG OVTIOEEWDMTIKEG GTPOTNYIKEG e ATOOESEIYUEVT OMOTELECUATIKOTN T EVOVTL TNG
ofeidmwong tov Mmdiov dev moapovcialov avticToyn OmOTEAECUATIKOTNTO EVOVTL TNG
o&eidmong tov Tpoteivov (Gatellier et al. 2000, Mercier et al. 2004, Haak et al. 2009) 7,
axoun xewpodtepa, epeaviCav kot tpo-ofewdmtikn opaon (Estévez & Cava 2006). Enopévag,
N avértuén agdmoteov puedddov amortel v 660 10 duvatdv KOAVTEPN KATAVONGT TOV
EWVIKOV UNYOVICUOV TOV EUTAEKOVTOL GTNV 0EEWMTIKY amrodduNnon 1060 TV Mmdiov 660
Kol TOV TPOTEVOV. XOpeova pe tn owdéowun Piproypapio, ot pébodor eAéyyov g
o&eidmong tov AMmdiov Kot Tov TPOTEIVOV 6T0 KPENS Kot To. TPoidvIo Tov Umopel va

SKP1BOVV GE STPOPIKES Kol TEXVOAOYUKEG.
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10.1 Awotpo@ikéc péboodor

Eivan yevikd amodextd, 6tL 1 0&eidmon towv AMmdimv 6To KPENg EMKEVIPMVETAL KUPIWG
0TO 10101TEPQ AKOPESTO KAAGO TV TOMKOV QOCPOAMTISIWV TOV KLTTOPIKOV UEUPPAVAOV.
Av10¢ dALmOoTE glvar Ko 0 AOY0G Yo ToV 0mtoio Kpéata amd To omoin £xel apaipedei To Aimog
eEakoAovBovv va givarl evdlmta o 0&gidmon, yati n peimon Tov AlTovg avTovakAd Kupimg
™ UEION 08 TPLOKLAOYAVKEPIOIN, EVAD 1) GLYKEVIP®ON TOV POSPOMTIOImV ennpedleTot
oAV Ayotepo (Monahan 2000). Ao to mopamdvm, cuvayeTol OTL | TEPLOYN cLVEDPOIoTG
TOV  OVTIOEEWOTIKOV — 0VClV  oto  Kpéag  elval  kploywng onuociag  yw Vv
OMOTEAECUOTIKOTNTO, OVTAG TNG Y¥PNoNG kKot umopel, mBavdg, To OIKOOAOYNOEL TO
AVTIPOTIKG amoTeAESaT dopdpmVy oyeTik®v peretomv (Wills et al. 2007). 'Etot, o1 Wills et
al. (2007) e&etdlovtag TV emidpacn Tov SADTN GTNV KATOVOUT TNG 0-TOKOPEPOANG OTOV
npootifetan eEmyevag oe Poelo kpéag avEpepay OTL 1 PO TOMKOTEP®OV OOAVLTOV OT®G
™G afovoing Evavtt evog GLTIKOD €Aaiov, TPOKAAEGE ONUAVTIKN pelmon g o&eldwong
TOV MO0V 68 HOYEPEUEVO KPEQGS.

2uykpivoviog TV avToEEW®TIKN dPACTIKOTNTO TG G-TOKOPEPOANG OV YOpPNYEITUL OE
Boogdn pe v tpoen N mpootifeton eEwyevdg o€ POEI0 KPENS GE 1GOOVVALTN TOCOTNTA, Ol
Mitsumoto et al. (1993) dwmictwoov OTL M STPOPIKN TPOGEYYIGN NTOV OVAOTEPT CE
avTIOEEOMTIKY OMOTEAEGUATIKOTNTO o€ oyéon ue v e&myevn mpostnkn. Ot cuyypapeig
AmEOMGOV TO YEYOVOG avTd OTNV cLuvABpolon NG A-TOKOPEPOANG OTU POCPOMTION T®V
KUTTOPIKOV HeUPpavdv, £voc 6TOY0g Tov OV elvarl duvatdv va emttevydel pe v e€myevn
TpocOnKN TG a-tokoPePOANG. Emouévmg, n 0&edmtikny otafepdtnTa ToV KPEATOG KOl TOV
TPoidovTwv Tov umopel vo PeAtimbel aiobntd pe ™ yopnynon oto TapaymYIKa (o TV
KATAAANA®V (oTpo@®v, dnAadn pe epoappoyn datpopikdv puebddwv (Decker et el. 2000).
Kot avtd yori o powdg 161G TV Hovoyastpik®v {dov ovtavakid, OLGLUGTIKG, TN
ovvleon tov Mmap®dv 0wV oTig (WOTPOPES, VD TEPLEXEL OTIC LEUPPAVESG TOV KLTTAPMOV
Kot OAeG TIS avTIOEEWMTIKES 0VGiEG, OMWS TO PoLTLAOTIPOELTOAOVOAIO N M TOKOPEPOAN,
nov &yovv mpootedel otig Lwotpopéc. Katd v epopuroyn daTpo@iK®dy GTPUTNYIKOV LE
010Y0 T Pertioon g 0EEWMTIKNG 6TaBEPATNTOG TOV KPEATOG TTPEMEL TPATOL VOL EAEYYETOL M)
oYé0N TOV TOAVOKOPESTOV TPOG TO KOPEGUEVO Mmapd oféa oTic (moTpoPég Kat, o
ouvéyela, vo mpoteivetar 1 TPooHNKN oT1g LOOTPOPES TOV KATAAAA®Y avVTIOEEWOTIKOV
OVGLMV GTIG KATAAANAES OOGELG.

AAAN daTpoikn HEBodog mpog v id1a katehBvvon amotedel kot 1 fOoknon Tov LdwV,

efatiog TOV ONUOVTIKAOV GLUYKEVIPAOGE®V TNG TOKOPEPOANG Kol OGAADV  QUOIK®OV
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AVTIOEEWDOTIKAOV OVCIDV GTI YAMPES VOUES TTOPA TNV UEYAAT, OYETIKA, TEPIEKTIKOTNTE TOVG
o€ moAvakopeota Mmapd o&éa (Ventanas et al. 2006). Molovott pe ) Bdoknon avédverot
N OY£€0M OTO KPEAG TOV TOAVUKOPEGTMV TPOS TO. KOPEGUEVA AMmapd 0EEN, 1 TPOTOTOINOT)
avtn dev aiveton va ennpedlel onpavtikd v o&eldwon tov tpmTeivev eEattiog, mbavamg,
TOV UEYAA®V GLYKEVIPMGEMY TNG TOKOPEPOANG KOl TOV GAA®V QUOIK®OV aVTIOEEWDMTIKOV
OVGIMV OTN YAWPEG VOUES. TE CUUEMVIN LE TA TOPUTAV®, dLAPOPOL EPELVNTEG aAvEPEPAY OTL
N aKopeSTOHTNTO TOV MOV TV {oTpoedV dev emnpéale TNV TAPAY®YN KOPBOVOAIK®OV
evooemv og kpéag yoipov (Lund et al. 2007) ko Booedwv (Gatellier et al. 2010). Kamotot
EPELVNTEC, LAAMGTA, avaKoivwoay OTL 1] AKOPESTOTNTO TOV MITOIMV OV TPOGHETOVTAY GTIG
TPOPEG YOAOTOVA®V emmpéale mMOAD mepPlocOTEPO TNV 0EEIdMON TV Aumdiov mopd TtV
npoteivov (Gatellier et al. 2000). [Ipoéceata, ot Baron et al. (2009) avépepav 6Tt 0 TOTOG
Tov ghaiov (yBvélato Evavtt LTIKOV €laiov) mov mpochetdtav oTic YOBvOTPOPES dev
emmpéale ™V 0EEd®OT TV TPOTEIVOV o€ Kpéag TEaTpoPac. Ot id1ot epeuvnTéc, emmAEoV,
dwmiotwoav 0Tt 1 TpocHnkn KavBaEavOivng otTig 1BvoTPOPEC EAATTOVE CNUAVTIKO TNV
0&eldmon TV TPOMTEIVOV og KpEag TESTPOPUS Katd TV cuvtipnor| tov (Baron et al. 2009).
Aldpopot gpevvntég emPefaimcay TNV €vePYETIKY Opaon NG TPooOnkng otig CmoTpoPEg
AVTIOEEWMTIKOV 0VGLOV OTTWC N TOKOPEPOAN Kot M Prrapivny C évavit g o&eldmong
Mmdiov kot tpoteivov o kpéag Pfoocddv (Rowe et al. 2004), yadomovimv (Mercier et al.
1998) ka1 yoipwv (Ventanas et al. 2006) katd tn cvvtipnor Tov o Yoén. Emumiéov, dAlot
EPEVVNTEC OVOKOTVOGOV OTL | TPOGONKT OTIC TTNVOTPOPES PPOVTMV KOl AQYOVIKMOV OTMG
elval T uRAo Kot To. UTpOKOAQ, TOV E€ivol TAOVGLN GE OVTIOEEWDMTIKES 0VGIES, &lxe ®¢
amoTéEAECUO TN HElmon NG Topoy®yns KapPOVOMKAOV £VOCE®V G KPELS KOTOTOLAWMV
(Young et al. 2002).

IIpog v 1610 katevBuveon, ot Cortinas et al. (2005) avépepav 6Tt petd and yopnynon oe
opviBi {woTpoP1g EUTAOVTICUEVNC GE TOAVAKOPESTO Amapd 0&éa Kol a-TOKOPEPOAN, 1|
ofeldwon tov Mmdiov avavitav ypoppikd pe TV avEnon TG GLYKEVIPOONS TV
TOAVOKOPESTOV MTAP®V 0EEWV 6TO VOO KPEAS, AALA 1) adENCT VTN TV UKPOTEPT] OTAV
avéovotav 10 eminedo mpocHKNe g a-tokoeepdAng. Emiong, ov Galvin et al. (1998)
TOPATHPNCAV OTL LOYEPEUEVO UTLPTEKLO OO KPEOS KOTOTOVA®MY GTO OO XOPNYOLVTAY LE
v Tpoen 800 mg a-tokopepdin/kg emi 42 puépeg, mapovoialov peiwon g o&eldwong twv
MTdiov Kot ToV TpOTeivey. e cupvia Le avtd Ta gvpriuata, ot Botsoglou et al. (2003)
emiong avépepov OTL vOTd Kol HOYEPEUEVO KPEOS OO YOAOTOVAN OV TPEPOVIOV ETi

1é60ep1g efoopnddeg e tpoen sumiovticpévn pe 200 mg a-toxopepoin/kg, mapovcialav
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pepévn o&eidmon tov Mmdinv Toug.

10.2 Teyvoroyikéc néboodor

H mpocHnkm o10 kpéag ovcudv pe avToEEIOMTIKEG W10TNTEG GLVICTA TNV cvvnBEoTepN
TEYVOAOYIKN OTPATNYIKN Yo TNV Topeunddion g o&eidmong Tov MIdiov Kol TPOTEVOV.
Yougpwvo pe mv Odnyia 95/2/EK g Evponaikng Evoong, g avioéedmtikég opiovtot ot
0voieg 01 omoieg mapaTEIVOVY TOV YPOVO GUVINPNONG TOV TPOPIL®V TPOCTATEDOVTOS QLT
amd TG AAAOIDCELS OV TPOKOAOVVTOL OO OEEOMTIKEG OlEPYACIES, OTMC TO TAYYIGUA TOV
Mmovg kol ot peTtafoAég TG YPAOONG. ZTNV EMGTHUN TOV TPOPIHLOV, ®G OAVTIOEEWOMTIKEG
opilovtor 01 0VGieg 01 OTTOIEG UTOPOVV VO TTOPEUTOOIGOVV TIG AVTIOPAGELS TOV AGTAODV Kot
W00UTEPA OPACTIKAOV HOPOOV 0ELYOVOL, OTWG TV eAeLBEPOV pldV, TPOGTATELOVTOS £TCL
TOL GLOTOTIKA TOV TPOPIUWV amd TNV 0EEId®ON, N omoio cuvendystal PeETAPOAES Pacikdv
TOPAUETPMV EAEYYOV TTOOTNTOS, OGS EIVOL 1 ¥PAOGT, TO AP®UW, 1| YEVOT KOl 1 O0TPOPIKN
a&la Tov Tpoeipov (Donelli & Robinson 1995). Ot avtioedmtikég ovoieg mpootifevian 6To
KPEOG KO TOL KPEATOOKEVAGUOTO Yl VO ETPPadOvVoLY TNV 0EEIOMON Kol VoL KOTAGTHGOLY,
€101, ToL TPOPUO ATOOEKTA Y10 KATOVAA®GT Y10 LEYOADTEPO YPOVIKO dtdotnpa. H mpocOnkn
TOV OVCIDOV AVTOV, ®CTOGO, OEV UTOPEL VO AVTIGTPEYEL TNV 0EEIOMON TWV 101 TAYYIGUEVOV
TPOPIL®V.

Ot meplocOTEPEG AMO OVTEG TIG OVGIEG €lval QEUVOMKEG EVAOCES TOL UTOPEl Vo
dwkplBobv o  oLVOETIKEG 1  QUOIKEC. XTIV TPOT  KOTNyopiot OVAKOLV  TO
Bovtvrovdpolutorovoio (BHT), 1 Povtvrovdpoévovicorn (BHA), o yoAlkog
npomvreotépag  (PG) xar n  tetaprtotoyng PovtvAovdpoxkwvovny  (TBHQ)  mov
YPNOLOTOOVVTOL EVPVTOUTA GE TOAD YUUNAEC GUYKEVIPMOELS KOl [LE YOUUNAO KOGTOG, Yo TNV
nopepnddon g ofeidwong tov Mminv ce gvdimta Kpeatookevdopata. Ot Yun et al.
(1987) avépepav 6t o1 ovoieg TBHQ ot BHA Mtav mo oanotedecpatikég HETaE) TmV
SPOPOV EVHOGEMV TOV OOKILACTNKOV O EVOALAKTIKEG AVGES OVTi TOV VITP®MOGV. AKOuN,
ot Formanek et al. (2001) avokoivocav 6t n mpsbixkn BHA kot BHT oe pmotékio amd
Boeclo kipd elye g amotéhecpo TN onNUAvTiKy peiwon g ofeldwone tov Mmidimv.
EmumAéov, ot Hettiarachchy et al. (1996) Bprikav 611t | mpocOnkn BHA ka1 BHT odnyovoe
o TOVAdyloTOV duthdotla peimorn ¢ ofeidwong tov Amdiov. Ot Biswas et al. (2004)
vrootpiEay, avtifeta, 0t n enictpmon 100 ppm BHA «at 100 ppm BHT og pmoetékia and
YOPWVO Kid, dev mpokdiece peimon g ofeidmong tov AMmdiov Kotd T Sbpkeln G

ocuvtnpnong tovg o€ Beprokpacio 4 °C eni 35 nuépeg. Xto onueio awtd a&iCet va onueiwbet,
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OTL LOAOVOTL 1] ¥PNON TO®V GUVOETIKOV OVTIOEEWMTIKAOV OVGIDV GE TPOTOVTO KPEUTOG OTMG
TO AOVKAVIKO, EAEYYETOL KOl TO av@TATO Oplo mTpoosOnkng piypatog BHA kot BHT avépyeton
oe 0,02% tov Mmwiov (Gray & Weiss 1988), éyovv exdndmBel avnovyieg oxetikd pe Toug
mhovovg KOOVOLG oamd TN YXPNON CLTOV TOV OVTIOEEWOTIKOV Yyloo TNV VYeld TV
KOTAVOA®TAOV, 01 0TOlEg £Y0VV 0OMNYNOEL, T TEAELTAIN XPOVIK, GE AVENUEVO EVILUPEPOV YLOL
QLOIKES EVOAMOKTIKEG avTIoEEdmTIKEG ovoieg (Saint Angelo 1996).

[ToAhoi epguvntéc €xovv avaeépel abpolotik | cuvepyd dpdon O6tov cuvdvdloviot
avTI0EEWMTIKEG OVGIEC TOL OPOVV e dlOPOPETIKOVS Unyovicprovg (McBride et al. 2007). Ot
Ansorena kot Astiasaran (2004) €dei&av 6tt 1 ypnon BHA xor BHT oe cvvovaouo pe
OLOKEVOACIN GE KEVO aépPog eAayloTomoince v ofeidmwon tov AMmdiov oe Enpd Copodueva
YOPVA AOVKAVIKO KaTd TN dtdpkela TG omobnkevons toug oe Beppokpaocio 4 ° C ent 5
unves. Axoun, dstypota oktivofoAnuévov Bogov kipd oto omoia eiye mpootebel piyua
BHA xoair BHT xot Eeyoprotd 11 oe ovvovacud ackopPikd o0&y, epvbopPikd o0& 1
QPOOEOPIKE  GAOTO. EUPAVICAY OCNUOVTIKE younAotepn o&eldmon tov Mmdiov Kot
peyoAvtepN puBpodTNTA GE GYEON UE UAPTLPES, KATA TN OBPKELD CVVTIPNONG €Ml 9 NUEPES
oe ovvOnkeg mpooopoimong ekbetnpiov Aavikov eumopiov (Duong et al. 2008). Ot
Jayathilakan et al. (2007a) OSiepevvavtag 10 POAO PUOIKAOV AVTIIOEEIOMTIKOV OTMG TO
yYopO@aAlo, N kavéla, To ackopPikd o&H kot ta Tpoidvia avtidpaong Maillard (MRPS),
kaBmg Kot cuvBeTik®V avtoEedwtikav 6tog 1o BHA, TBHQ kot PG, o paysipepéva kot
ocuvinpnuéva Podvd, yopva Kot apvicla kpéata, mapoatnpnoav 0Tt n ofeidmwon Twv
Mmdiov ota d1dpopa €101 Kpedtmv akolovBovoe T Gelpd xo1pvo > oo > apviclo, Vo 1
avTIOEEOMTIKY OPACTIKOTNTO TOV JPOP®V PLGIKOV OVTIOEEWOTIKOV T oglpd MRPs >
YOPOPOAAO > acKopPKo 0EH >KavELN KOl TMV GUVOETIKOV avVTIOEEWOMTIKGV TN oelpd TBHQ
> BHA > PG.

Aleg ovvOeTIKES OVTIOEEWMTIKES ovoieg eivor ToL VITPIKA Kot TO. VITPAON GAOTO TOL
YPNOWOTO0VVTAL EVPVTATE GTNV TAPAYMYY] TOV KPEATOGKEVUGUATOV GE OAO TOV KOGLO.
MoXovdtt 0 KOpLog 6Komdg NG MPOGHNKNG TOVg givar n TPOANYN ™S aAAavtioons, €xet
emiong oamodeyBel OTL AmOPEPOLY TNV YUPOKTNPICTIKY] YPDOOCT TOV OAAAVTIKOV Kot
avactélhovy v oéeldwon tov Amdiov (Gray et al. 1981, Honikel 2004). Ta vitpwd
YPNOWOTO0VVTAL KLPIWG 6TV TapAcKELT] CUHOVUEVOV KPEATOGKEVACUATOV, GTO OOl M
apyn ameievBépmon Tov vitpwdav gival arapaitntn. H anedevbépmon tov vitpmddv sivol
TO OMOTEAEGUO TNG OAVAY®OYNG TOV VIIPIKAOV GE VITPOON a0 TOLS WKPOOPYOVIGLOVS OV

nepEyovial oto kpéog. H avayoyn tov vupikdv o vitpdon kKot o emakdAovBog
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oynuaticpdg povoéewdiov tov aldtov gival ot amapaitnteg Tpovimobioelg yuo v Evapén
™ dpdong Tv ovcidv avtdv (Moller & Skibsted 2002). To povo&eido tov aldtov pmopet
vo ovTidpacel AQueco pe TOo oidNpo TG aiung TPOg OYNUATIOUO HOVO- KOl Ot
VITPOGLAALOYP®UNG. ALT 1 avtidopaon pali pe Tov oynUaticpd vitpolo-EVHOGE®V TOV
dpovv avTloEemTIKA, ToTeveTOL OTL €ival 1 BAon Yo TNV TOPATNPOVUEVT OVTIOEEIOMTIKN
dpaon (Kanner et al. 1984, Pegg & Shahidi 2000).

Ta enineda TV VITpPOOIGV TOL YPNCUYOTOIOVVTIOL OTO KPEATOOKEVAGLOTO €Vl TOAD
YOUNAGQ Kot kopaivovior cuvnBwg amd 100 £mg 150 ppm (Cassens 1997). Ta emtpemdpeva
emimedn ypnong eAEyyoviol amd KpoTikovs opeic, e€outiog ¢ mBovoTnTOS TOPAYWOYNG
vitpolapivng Kot mopaydymv, Hepkd amd to. omoio Bewpoldivtol KopKvoydvo Yol TOV
avBpomo. Katd t1g tedevtaieg dexaetieg, apKeTEG TPOTACELS EYOLV Yivel Yo TNV eEdheym 1
m pHeioon TV VITpmo®V omtd Tpoidvta pe Pdon to kpéoc, arAdd kappio amd avtég 0ev £xel
TOYEL EVPELNG OTOOOYTG.

[ToAMoil KatavoAm®TES avTIOpOHY aPVNTIKA GE L0 ETIKETO. TOV ONAMVEL MG GLOTUTIKO TO
VITP®OEG VATPLO. AYvooLV, MGTOGO, OTL OPIGUEVA KOWVE QUGTKE TPOPIUO OTOC TO GEAVO Kol
T0 TMPACO, AMOTEAOVYV TAOVGIEG TNYEC viTp®Oovs vatpiov. EmumAéov, ta emineda tmv
VITPp®OMV Umopel Vo PEtwBoUV GNUOVTIKE KOTA TO HOYEIPEUN TOV CAAOVTIKOV Kot GAA®V
TpoidovTov pe Pdon 1o Kpéag, AOY® TNG UETATPOTNG TOVG 6€ VITPIKO 0&D. AKOUN, KOTA TN
OLAPKEWL TNG GLVTNPNONG, WIopel Vo VIAPEEL TEPAUTEP® UEIMOT TOV VITPOI®V KOl, TN
OTLYL] TOV TO TTPOTOV KOTAVAADVETOL, TO ETTEN TOV VITPOOOV UTOPEL v val 6TO EMimedo
tov 10-30 ppm. E&GAAov, oto mpoidvia KpEatog OmmME T PPAcTd AOVKAVIKO, 7OV
vroPdiovtor oe enelepyocio auéowg HETA TNV TPOSHNKN VITp®ODYV, TpooTifevion
avVOyOYIKG PHEGO OTMG To. aokopPikd kot epvBopPikd GAaTa Yoo YPNYOp LETATPOTN TMOV
VITpOO®V 6€ PoVoEEdlo Tov aldTov Kot TN pelwon, £Tot, TG mMOavVOTNTOG CYNUATIGHLOD
vitpolapivng.

O Shahidi (1989) avépepe 011 Kpag mov eiye vroPAndel oe Katepyacio pe Vitpadn
napovciole Tn QULOIKN YeLON TOL KPEATOG YWPlG GAAES YEVLOES OmMd EVAOGES TV
avTpaoemv 0EE0MONG TV Mmdiov. Xe cupeovia pe avtiv Vv ovaeopd, ot Marco et al.
(2006) avépepav OTL AOVKAVIKA e TPOGHNKN VITPOI®V aAdT®V, ToL giyav vrootel {Opwon,
TOPOVGINCAY CNUOVTIKO UEYOAVTEPES GLYKEVIPMOGEIS UNAOVIKNG OAdehoNg og oyéon e
Aovkavika ota omoia giyav mpootebel avil tov Vitpwddv vitpikd dAato, yeyovog mov
VIodeVOEL OTL 1 0Eldon TV Mmdiov emPpadvvoTay and TNV TOPOVGIN TOV VITPIKOV.

AvtiBeta, ot Navarro et al. (2001) avépepav 0Tt 0 apBpdc vrepolewdiov kot ot
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OLYKEVIPAOOELS TNG UNAOVIKNG SoAdeDONG NTaV HEYOADTEPEG OE AOVKAVIKA LE TPOCHNKN
VITPIK®OV AP LE TPOGONKT VITPOOIDV OAATOV.

Evodhaktikn Aon g ¥pMong Tov cuVOETIKOV avTIOEESOTIKGV 0VGLOV gtvar ) Prrapivn
E, o AimodioAvt) ovoia mov decpevet Tig elevBepec pilec. Me v ovopaocio «Brrapivn Ex»
TEPLYPAPOVTAL TOVAAYIGTOV OKT® SOUPOPETIKEG EVAGELS LE PLoAoYiKn dpdor avaloyn avThg
™G 0-TOKOQEPOANG, OGS OL -, f-, Y- Kal J-TOKOPEPOLES KOL O-, -, Y- KOl O-TOKOTPLEVOAES.
ANAEG ONUOVTIKES EVOAMOKTIKEG ADGELG Elval O1APopa KAPOTEVOEWN, OTMG TO S-KUPOTEVIO
KOl TO AVKOTEVIO, KOOMDC Kol OPIOUEVEG POIVOMKEG OVGIEC TV QUTAOV Ol OToieg £YouvV
de&odkd peretnBel yio ™ opaon tovg Evavtt tov Amdiov (Viljanen et al. 2004, Estevez &
Cava 2004). Ot peléteg, OumC, 0VTEG KOTESEIEOV OTL OVGIEG Ol 0MOieg apeumodilovy v
o&eldmwon tov Mmdiov dev elval mavta Kaveg va mopepmodilovy kot v o&eldmon Tmv
mpoteivov. BéPawa, n  mopepumoddion g ofeidwone twv AMmdiov  avapéveror va
napeumodifel oe kdmowo Pabud ko v 0&eldwon TV mpwteivav, eoutiog g
EAYIOTOTOMUEVIG TTOPAYWYNG OEVTEPOYEVAOV TPOIOVTWV NG 0EEIdmONG TV MIdimv Tov
Ba Ntav o Béon va aAlniemdpovv pe T Tpoteive. TIpdoparta, Opwe, damot®dnke Otl
EVD M VOPOPIAN avTIOEEWMTIKN ovsia Trolox mov amoterel TO VOATOSIHAVTO AVAAOYO TNG
Brrapivng E, pmopovoe va mapeunodiler v ofeidmwon 1000 TV TPOTEVOV 0G0 KOl TWV
Mmdilov, opopeg AmOPIAEG  OVTIOEEIOMTIKEG ovoieg dev  Ppébnkav  woavég va
Tapepmodicovv v o&eldwon tov tpmteivodv (Baron et al. 2005).

O1 ovOAIKEG 0VGIEC TV PUTMOV UTOPEL va. etvar TOGO VOPOPIAEG OGO KoL VOPOPOPES Ka,
EMOUEVMG, UTOPEL VO KATOVELOVTOL TOGO GTNV VOOTIKN OCO KOl GTNV ATIOKN QACT TV
tpoipwv (Shahidi & Wanasundara 1992). H wavomta TV ovG1dV o0vTdV Vo, 0povV MG
avTI0EEOMTIKEG €EAPTATOL OO TN YNUKN TOVG 0N, Tr GVVOESN Kol T YOPOKTNPICTIKA
TOV VTOCTPOUAT®OV, TN (ACT Kol TNV £VTIOOT] TV YNUWKAOV ovTIOPAGE®V, KaOMOG Kol To
onueio ocvvaBpoiorg tovg (Frankel & Meyer, 2000). H witepn dpdon tov ovcidv avtdv
kaBopiletar, emmAéov, and 10 AMOTELEGUO TOV OAANAETIOPACEDY TOV OVOTTUGGOVTOL OO
TNV OUOWTOAKN M HUN OUOWTOAKY GVLELEN TOVG HE TIS TPOTEIVEG TV TPoe®V. Ot
OAMAETIOPACES OVTEG EQPTMOVTOL GO TNV GLYKEVIPMOOT) KOL TN YNUKN KOTAGTAON TNG
(QOVOAKTG 0vGiag, KaBmdS kot amd to péyebog Kot To 0AMKd NAEKTPIKO QOPTIO TNG TPMTEIVNG
(Kroll & Rawel, 2001). Ot wwitepot unyavicpol g 0EedmTIKNG PAAPNS TOV TPpOTEIVOVY, N
@Vo™M TOV 0TOYOV, TO onueio kot 1o €idog ¢ TpooPoing, emnpedlovv TV 0&eldwon Kat,
EMOUEVMG, TNV IKAVOTNTO TNG OVGI0G Vo TapeUTodilel TNV o0& OTIKN PAAPN TV TpOTEIVOV

(Dean et al. 1991).
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Exet amodeyBel 6t pepkd ekyvAicpaTo ELTOV Kol GPOVT®V TAOVCL®Y GE QOIVOMKES
0VGIEG OIOKOVGOV OVTIOEEIOMTIKY TPOCTOGIN GTIC TPMOTEIVEG UTIPTEKIOV OO KPEAG YOipmV
Kot opvibimv mov eiyav vrootel Bepuikn katepyacio (Rababah et al. 2004, Vuorela et al.
2005, Ganhao et al. 2010), aAAd t0 avtio&edwtikd amotédecpo Bpédnke va eEaptdron Kot
amd TN YNKN o Kol TN CLYKEVTIPMOT TNG PovoMKNS ovcioc. EmumAéov avapépnke ot
eved €va exyvMopa  devopoAifavov aokovce mpootacio €vavilt g o&eidwong Twv
TPOTEIVOV 0 PmOTEKIO amd POE0 KpEag Kot Eva piypo ackopPkod Kot Kitptkov 0&E0g
wponyoaye avtv TV 0&eldwon, o0 cuVOLACUOG TV 0V0 CVTAOV CLOTNUATOV OCKOVGE
npoctacio Evavtl g 0&eidmong Tov Mmwdiov (Lund et al. 2007). Axoun, avakowvmOnke 0Tt
evd M mpocsOnkn afepiov ehaiov devopoAifavov e Aovkdvika TOmOL DpovKEOVPTNG
TapeUTOOLE TV 0EEIOWON TOV TPAOTEIVAOV, 1| TPOGHNKN LEYOADTEP®V TOGOTHTOV TPONYAYE,
avtifeta, v o&eidwon (Estevez & Cava 2006). Emiong, Ppébnke 011 evd oplopéveg
TOAQUIVOMKEG evddoels kabBmg kot 1 Prropivy E Nrav  amotedespoatikés €vovtt g
o&eldmwong g pvooeopiving, GAAEG TOAVPUIVOMKEG EVMOOELS Tporyayav, aviifeto tnv
oeidwon avtng g Tpwteivng (Estevez et al. 2008, Estevez & Heinonen 2010).

Alec tevOLOYIKEG HEBOOOL YO TNV TOPEUTOOIOT TV 0EEIOWONG TOV KPEATOS KO TOV
KPEATOGKEVACUATOV E1val 1 KATVIOT KOl 1] GLOKEVOGIN G€ TpoTOTOMUEVN atpdcpapo. H
Kamvion Kot T owdpkeln TG Oepuikng emeepyociog Tapéyel LOVASIKES YEVCELS Kol EMIONG
Exel M OLVOTOTNTO VO UEIDCEL TNV EUPAVION 0LEWMTIKOV ToyYIoHOTOG KOTd TNV
ocvvtipnon. [ave and 400 evooelg £govv amopovwbel amd tov kamve Eviov (Maga 1988).
Ta evepyd ovotatikd tov Komvoy wePAapPavovy ATNTIKE 0EEM oL UmOpovV va
emnpedoovy M yevon, to pH kabdg wor 1 otabepdtmro Tov TPOIOdVTOG. AKOUN
TEPAAUPAVOVY KAPPOVOAIKEG EVDGEIC TOV LITOPOVV VO, AVTIOPAGOVY LE TPMOTEIVES KOt AAAEG
EVAOCELS Y. TNV OVATTTUEN TG XPDOONGS, KAODS Kot ovOLeG Tov Bewpovvtar Ot givan T
KLPLOTEPO. CLOTATIKA TNG YELOMG KO, €MioNG, KLPILG LVIEVOVVESG Yoo TNV AVTIOEEMTIKN
dpactikdtra (Cadwallader 2007). EmmAéov, 1 ateAng mupOAVLOT KATO TNV TAPOYWYT TOL
KamvoL, Umopel va 001 yNGEL 6€ GYNUOTIGHO TPOGHeT®V 0EEWiMY TOV al®dTOV MOV PToPOHV
va OpAcOoVY MG VITPMOT). ZYETIKEG UEAETEG GE QPPEGKO, TPOUOYEPEUEVO KOl EMECEPYATUEVO
Kp€ag Exovv deiEel OTL OPIGUEVO GLGTATIKA TOL KOTTVOU Umopel va emekTeivouy TN d1dpKeLa
Cong Tov Tpoidviev avtdv. Eyxel, pdhota, avoeepbel 0Tl 1 EVOOUATOOT TOV CLGTATIKOV
TOV KOTVoU oT0 Kpéag pmopel vo peuwcel v o&eldwon tov Amdiov and 20 éog 39%
(Barbut 2000).

Xe 0,TL 0QOpA TN GLOKEVLOGIO GE TPOTOTMOUWUEVT] ATHOGOALPO, OULTH &ival €va HEGO
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TOPEUTOIIONG TNG 0EEIBMONG TOL KPEATOG KOl TOV KPEUTOOKEVAGUATOV UE TNV OTOPUYY|
ékBeong Tovg 610 0&VYOvo. Pubuilovtag ) pepuikn mieon tov o&uydvov oto mEPPAALOV TG
ocvokevooiag, pmopel Kovelg va gloylotomomost v o&eldwon Tov Amdiov Kol Tov
amoypopationd tov kpéoatog (McMillin 2008), cvyvd oe cuVOLOGUO HE  SAPOopQ
npooBetikd (Lund et al. 20070, Mohamed et al. 2008). Emiong, n cvokevacio og kevo €xel
anodeyBel amoteAeoatiky yloti amopakpHvel 10 0ELYOVO omd TNV EMUPAVELD TOV KPEUTOG
K01, GUVETMGC, eAoyloTOTOlEl TV 0&idon Tov Mmdimv. A&ilet iowg va emonuaviel otL n
TPOGPATN YPNOT TOL HOVOEESTIOL TOv AvOpaka Yo TNV avamtuén pog otafepng KOKKIVNG
YPADONG OE CLOKEVAGUEVH VOO KPEOTO EYEL TPOCEAKVGEL LEYAAO EPELVNTIKO EVOLOPEPOV.
To povo&eido Tov avBpako evaveTot e TOV GIONPO NG AUNG TG LLOGEALPTIVIG Kot TapEYEL
wo xpmon oxedov idwa pe exeivn e o&vpvocearpivne (Laury & Sebranek 2007).

Agv Ba pémel va mwapaAneOel va onueiwdel 6Tt onuovTiKO evOolapPEpoV ekONADONKE TaL
televtaia ypovia Yio Ta BpOGIHa VAIKE cuokevaciog, eEaitiog TePPAAAOVIIKMOV AVNOLYLOV
Kol OeldTOV OYETIKOV HE TNV amodOuUNon Tov TAACTIK®OV VA®V (Quattara et al. 2000).
Bpooia vAkd mov amoteAovvTon amd TPOTOTOMUEVO VA, TPOTEIVEG GOYLOG 1) YAOLTEVN
oiTov, Kot TEPEXOLV QPLOIKA AVTIOEEWMTIKG €eTdonKaY ¢ €V OKOUN HEGO Yo TOV
Eleyyo G 0&eldmong ota payelpeRévo, TPOoiovTa KPEATOS, OAAG gp@avioTKOV O1popa

wpofAquata tov oyetiCovtot He T SIAVTOTNTO TV OVGIOV QVTMV.

11. AvtoéedoTikés ovoieg Mg mpooheTikd Tpoipwy. Taivopunon ko pnyovicpoi
opaong
Ot avto&edmTikég ovoieg mov mpooTtifeviar ota TPOPIUN, TPEMEL Vo, GLVOLALOVY GE
Kdémowo Babud tic mapakdtom W10tTTeS (Coppen 1989):
e Noa unv éovv kapd BroPepn| enidpacn oy vyeio Tov ovOpdOTOL
e Na elvol OTOTEAEGUATIKEG GE YOUNAES GUYKEVTIPMGELS
e Na &yovv oyetikd YounAod KOGTOG
e No punv mpocdidovv SLGAPESTN OGUN KOl YEVOT 1 YPAOCT 6T TPOPILE. GTO Omoin
npootifevran
e No Umopoldv E0KOAN VO OVOULYVOOVTOL LE TO TPOPLLLOL.
e Na givar 660 yivetar mo otabepéc ota d1APopa 6Tddn ENeEEPYOTing TOV TPOPIOV
OTMOC TO YNGLO KOl TO TNYAVIGHLO
Ot ovoieg ovtég avaroyo pe tov TpoOTO dpdong tovg umopel va dkplBovuv og
TPMTOTOYELG KOt dELTEPOTAYELS.
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11.1 lIporTotayeic avTioEEld MTIKES 0VGIES
O1 ovoieg awtég dpovv deopevovtag T eErevBepeg pilec, evd ot 1d1eg peTATPETOVTOL GE

otafepd mpoiovta. ['a ™ dpdon TV OVGLOV AVT®V OV UTopel va ival GLVOETIKEG OTTMG TO
BHT, n BHA, o PG xot 1 TBHQ, 1| pucikég 0nmg didpopec popeéc g Prrapivng E, to B-
KOPOTEVIO Kol TO AWKOTEVIO, £xovv mpotabel 600 pnyavicpoi (Gordon 1990). Zopemva pe
TOV TPMTO UNYOVICUO, TOV Eivol KOl 0 oNUAVTIKOTEPOC, 1) OéGELON TOV EAeVBEPOV PLldV
mov oynuatifovrolr katd 1 dipKe Tov oTadiov Evapéng yivetar pe mposeopd atdépov H
and 10 ovoMKO VOPoELAID khBe TpwToTHYOLS avto&ewwTtikng ovsiog (AH) mpog Tig
vrepolupilec (ROO®), i arkoéupilec (RO®) i ti¢ pieg tomov (R®), mpokoidvtoag Thv
LETOTPOTY] TOLG oTo avtioTolya povovdpoimepoleidoln (ROOH), vopolvmapdymya (ROH)
kot Mmapa o&€a (RH) pe Baon 115 avtdpacelc,

AH +ROO®* — A® + ROOH

AH + RO®* — A®* + ROH

AH+R*— A®* +RH

TOUPOVO pE TO deVTEPO pMyoviopd, AauPdver ydpa avayoyy e ROO® mpog to

avTioTOor0 aVIOV [l OmAO0GT LOVI|POVE NAEKTPOVIOV Kol akOAOVOEL LETOTPOTY) TOL AVIOVTOG
o€ VOpoLTEPOLEIdIO.

AH + ROO® — ROO +A*"

ROO +A*" — ROOH + A°
Ot pilec A®* mov oynporiCovtal, avtidpodv, otn cuvéyela, pe opoedeic | dikec pilec kon
oynpoatilovtan otabepd mpoidvta (Frankel 1998) coppmva pe Tig avtidpdoels,

A*+A°— AA

A®* + ROO* — ROOA

A®* + RO* — ROA
2V tepInTOon avTIOEEWMTIKOV 0VGLOV e acBevn dpdon, etvar duvatdv va Adfovv yopa
Kot GAAeC moapdmhievpes avtdpdoelg mov givol Ouwmc, Yevikd, mo oapyés. Evdewrtikd
avagépetor Ot n pila A® pmopel va avtidphost mpdTo. pe 10 poptokd oEvydvo (0y) ko, ot
GULVEYELD, LLE TO MTTidLL,

A°® +°0, — AOO*
AOO*® +RH — AOOA +R*

Axoun, umopel va avtidopacetl amevbeiog pe To Amidte Kot To VOPoHTEPOEEIdI COUPWVA LE

TG AVTIOPACELS,
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A*+RH — AH +R*

A* + ROOH — AH + ROQ®).
Emiong, ot avtio&edmtikég ovoieg pmopel va 0Ee1dwBovv angvbeiog amd to popakd o&uyovo
N Kol vo avTidpdoovy pe vdpoimepo&eidia mov £xovv NN GYNUATICTEL KOl VO, ELPAVIGOVY
€101, TEMKA, TPooLedmTiKn dpdon.

AH + %0, — A* + ROO®

AH +ROOH — A°® + H,O + RO*

Y10 onueio awtd o&iler iomwg va emonupavlel O6tL aviifeto TPOg TIC QOVOAIKEG
avTIoEEMTIKEG 0VOiES, TO P-KopoTéEVio dev deouevel T ehevBepeg pileg pe amddoon evog
atOHov V3POYOVOL, aAAG cynuotilovtag pa fvaon mposdnikng pe t pita ROO® (Burton &
Ingold 1984). 'Etol, avaAioyo pE TIG GUYKEVTIPAOGELS TOVG, TO KOAPOTEVOELDT OPOLV WG TTPO-
0EEOMTIKEG 0VGiEC VIO 0PIoUEVEG GLVONKES, Ko MG OVTIOEEWMTIKES VIO dALeg cuvOnkeg. H
6oppomia avTi HETAED TNG TPO-0EEIOMTIKNG KO AVTIOEEWMTIKNG dpdong eivor TOAD AEmTY),
Kol 1 ovTIOEEWMTIKY] CGLUTEPLPOPA Elval TTEPIGCOTEPO EUPOUVNG GE CLVONKES YOUNANG
pepkng mieong o&uyovou (Jorgensen & Skibsted 1993).

Sovnlwg, 1M avTOEEWMTIKA  Jpdon TV  TPOTOTAY®OV  OVIIOEEWMTIKOV  OVGUDV
TapoVo1leTal o€ Pio GUYKEVTIPMOGOT OV OVOUALETOL «KPioUN» Kot €ivol O10POPETIKY| Yo
KkéOe avtio&edmtikn ovoia. Otav Opwg 10 eminedo g TPocoONkNg yivelr ToAD vYNAO, ival
dvvatov va apatnpnel avti g avTioeldmTikng, Tpo-0&edmTiKn 0pdon. XapaKTnploTiko
TOPAOELYLO OVTIOEEWMTIKMOY OVCIMV OV UTOPEL Vo EQPAVICOVV TPO-0EEOMTIKY] dpaon
otav oav&dvetor To emimedo NG MPOCHNKNG TOVG oTA TPOPUO €ival M a-TOKOPEPOAN
(Pokorny 1987).

H avtio&edmTikn KovotnTo TV QUIVOAIKOV OVTIOEEWOTIKOV ovolmv Kabopiletoa og
peydaro Pabpd amd ta Wwitepa YOPAKINPIGTIKA TG SO UNG TOV HOPiov TOVG Kat, Kuplwe, ard
TOVG VIOKOTOOTATEG 6TOV opmpatikd doktoAo ( Gordon 1990, Yanishieva 2001). ‘Etot, ot
amAES PAIVOAIKEG ovoieg 0ev en@oviCouy avTOEEWMTIKN Opdon mapd LOVO OTav LIAPYEL
vroKatdotoon o€ opbo- M| mopo-B€om pe VOIPo&u-, aAkvio- kot pebBo&u-opddeg mov eival
d0TEC MAEKTPOVIOV KOl TPOKOAOVYV aOENGN TNG NAEKTPOVIKNG TUKVOTNTAS TOV QUIVOAMKOV
vopo&uriov. Me o Tétoto dopr, EANTTMOVETOL 1) EVEPYELL TOV OEGHOV LOPOYOVOL Kot
o&uydvou Kat O1EVKOADVETOL 1] aTdO0GN £VOS ATOLOL VOIPOYOVOL PO TiG VITepo&Vpileg TV
Mrapov o&éwv. H vrokatdotaon oe ueta-0€om 0ev PEATUOVEL TNV OVTIOEEIOWTIKN TKOVOTNTO
KaOdG og pia tétoln BEom o1 LVIOKATAGTATEG £X0VV NAEKTPOVIOPILO YapakTipa. EmmAéov, 1

otafepdtnTo g pilag A® umopel va evioyvOel meportépm pe Ty vrokatdotoon oe 0pbo-
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0éomn VOpo&u- N aAKLAO-OUAOWV pE UEYAAO OYKO. TNV TPOTY TEPITTOOT, 1 ECUYWOYN
devtepnc vdpokvopddag odnyei oe otabepomoinon g pilag A® AOy® oynuatiopon
EVOOLOPLOKOD dEGUOV VOPOYOVOL. AT dev pumopel va Yivel e GAAOD THTTOV VITOKATOCTATES
KO YU 00TO 01 LOVOPAIVOAIKES EVAGELS TOPOVSIALOVV, YEVIKA, XAUNAOTEPT] OPOCTIKOTNTA.

Dawvolkég evoelg pe oykmoelg aikviobmokatactatec (BHT, BHA, TBHQ, PG «ot
TOKOPEPOAEG) UTMOPOVV VO OPACOVY (G OMOTEAEGLOTIKO TPMOTOTOYN OVTIOEEWOMTIKA e
napayoyn otadepdv ehevdépav piidv A®, ot omoieg Sev umopovv vo TpokeaAEcovy exkivion
N Kol Vo TPodyouv Tepaltépm TNV o&eidmon tov Mmmv. H mapovsio 6to Hoplo oykmomv
vrokotacTotdV, 01w 6o BHT dmov vrdpyovv dvo tpitotayeic Boutuloopddss, av kot dgv
€uvoel 10 oYMUOTICUO SECUOD VOPOYOVOL, EVTOVTOLS TPOKAAEL POIVOUEVO GTEPEOYTLIKNG
napeunddiong. E€artiog owthg ng mapeumddiong, n avrictoym eowvolvpila A® dev pmopet
VoL TPOGEYYIGEL EDKOAN TIG AMTOPEG OVGIES 1| TAL LOPOLTEPOEEIDIOL Kot VoL aAANAemidpdioet pali
tovg. To amotédeopa etvar M evioyvon G AVTIOEEOMTIKNG KOVOTNTOS TNG (POIVOAKING
Evoong.

Axoun, M VIOKOTACTOCN TNG QOIVOAIKNG OUASOS Omd VOPOELOUAdES £xel UEYOAN
onuacio yoo TNV OMOTEAECUOTIKOTNTO TNG QOIVOMKNG éveoons. Extodg amd v mpdcobetn
otafepomoinon mov mpoceéperl ot pila A®, n nuikvoedng pila mov mopdystor apyuch
umopet vo oEeldmel mepartépm petd omd avtidpaon pe devtepn ROO® mpoc kvovm,
TOPEYOVTAG Kol OEVTEPO ATOLO VOPOYOVOL oTIg elevbepeg pilec. EmmAov, givan dvuvatn M
alMnienidpacn dvo pilldv A mov pmopel va 0dnynoel oe avayévvnon evog Hopiov g
apYIKNG @ovoAlKng évoone. H onuacia tg moapovcioag mpdcbetmv vopoLuopnddmv
TapoatnpEiTal pe TV Topovsio Kot Tpitng opddoc. ‘Etor n mupoyoddAoAn kot o mopdywyd
™G OT®OG TO0 YOAAIKO 0&D, amoteAohV TIG TAEOV OMOTEAEGUOTIKES OVTIOEEWOMTIKES OVGIEC.
Q061660 TEPIGGATEPES AMO TPES VOPOEVOUASEG GTOV CPMUATIKO JOKTVUAO OgV EVIGYDOLV
TEPALTEP® TN OPacTIKOTNTO. AVENON TNG OMOTEAEGLATIKOTNTAG TTapaTnpeiton eniong OtV

VILAPYEL KOt OEVTEPOS OOKTUALOG LE KATEXOAIKT OLAO0 GTO HOPLO TNG PALVOMKNG EVAOCTC.

11.2 Agvtepotayeic avTIOEELOMTIKES 0VGIES

2V opddo TV  OELTEPOTAYDV AVTIOEEWMTIKOV OVCIOV  OVAKOLV EVAOGCELS LE
dwpopetikés W0 TeSG. O1 EVOGEIS OVTEG TPOKOAOVY peiwomn Tov puBpov évapéng g
aAGOTG avtidpaong Tov eAevBépav prllav pe PNYovIGHoDS dPOPETIKOVS amd aVTOVG
TOV TPOTOTAY®OV OVTIOEEWOTIK®OV. Ot dgutepotayel avToedmTIKEG 0VGieg dpovv,

ocuvnBwe, mapovsio. &vOG TPO-0LEWMTIKOV Topdyovta 1 HOG OAANG TPOTOTOYOVG
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avto&edoTikng ovoiag (Gordon 1990), ondte kau eppaviCovv cuvepyd dpdor. ATotehovv,
oLVNOMC, TOAD OMOTEAEGUOTIKEG AVTIOEEWOMTIKEG OVGIEG KoL 1) ATOTEAECUATIKOTNTO TOVG
amodidetar 6to Yeyovog OTL pmopel va dpovv pe TOIKIAOVE pNYOVICHOVS TIOL SUPEPOVV
onuovtikd petacd tovc. Me Bdon 1o unyoaviopd dpdong tovg, pmopel va olakpBovv oe
EVGELS TOV GUUTAEKOVTOL PE PETOAAIKA 10VTO, GE EVOGELS TOV eKkaBapilovv to 0&vuydvo
™G AmANG JEYEPUEVNG KATAGTOONG, OE OVAYMYIKEG EVMGEIS TOL OECUEVOVV TO HOPLOKD

0&VYOVO KOl G€ EVOGELS TOV EXOVV SLAPOPOVG UNYOVIGHOVS OPAGTC.

11.2.1 Evooe€lg mov UPUTAEKOVTOL PUE HETUAAKA LOVTA

0 oYMUOTICHOC CUUTAOK®V EVOGEMY TPOKOAEL Helmo™ TOL TPO-0&EWMTIKOD YOPAKTIPA
TOV UETOAMKOV 10VTOV, Yol avEavel Ty evEPYELD EVEPYOTOINONG TOV OVTIOPACE®DY GTO
016010 ™G Evapénc. OAeg o1 ynAkég evadoelg Tov elval tKavEg va. oynuatilovv g-0e0H00G e
TO, LETOAAIKA 1OVTO, LITOPOVV VO, OPOVV G OEVTEPOTAYEIG OVTIOEEIOMTIKEG OVGIEG OOUEGOV
™G pelmong Tov dvvopkoh oEgdoavay®yns Kot Te otafepomoinong e avtdv Tov TpoOTo
TOV 00TofdOV KATOOTACEDV 0EEIOWONG TV UETOAMKOV 10vIov. Avtifeto, ynAka péoa
OTMOC Ol ETEPOKVKAIKEG Pacelc mov oymuatilovv m-0ecHovS, aVEAVOLY TO  SVVOUIKO
0&E1000VaY®OYNG L€ CUVETELN TV ELPAVIOT] TPO-0EEIOMTIKAOV (POIVOUEVOV.

Yuvletikég ovoieg 0mwg to abBvievodtapuvoteTpaolikd oy (EDTA), 1o kitpikd o&d kot
T TOPAYWYO TOL POGPOPIKOD 0EE0G, £XYOVV TN OLVATOTNTO VO TPOSTUTEVOLV TO, MO OO
NV 0EEI0MON HEGM TOV CYNUATIGLOD CUUTAOK®Y EVAOGE®V, HETOED TMV OTOIWV EKEIVEG TOV
oynpotiler to EDTA pe ta 16via tov petafotik®v HetdAAov vo gival ol o otabepég amd
Oepuodvvapikny dmoyn. Extdog amd Tig ovvOetikég, moAvaplOuES QUOIKEG EVMOELS LE
KOvOTNTO  GYNUOTICUOD  GLUTAOK®V, YPNOUOTO00VTAL, E£TONG, ®G OgLTEPOTAYELS
avTOEEWOTIKEG 0voiec. XapaKTnPIoTIKE Topadelylato TETOWWV OVGLOV Eivol SAPopeg
ehoPovodeg, Ommg 1 kepketivn kot M pupiketivn (Ramanathan & Nagaratham 1993), to
eutikd 0&D (Nielsen et al. 2004) kou ) yuriv kou ta Tapdywyd g (Shahidi et al. 1999).

11.2.2 Evooeig mov ekkaBapilovv To 0Euyovo g amifig d1eyEPREVIC KATACTAGTS
Optopéva Kapotevoewdn Ommwg 10 [-KapPoTéEVIO, TO AVKOTEVIO KOl 1) AOLTEIVT], dpovv
avTIOEEWMTIKE 68 GLVONKES EUIECTG POTOOEEIOMONG, LE TO ADKOTEVIO VO TOPOVGLALEL TV
KOADTEPT OMOTEAECUATIKOTNTO, TPOKAAMVTAS EKKAOAPIGN TOGO TOL 0ELYOVOL TNG OTANG
dleyeppévng Katdotaong 060 Kol QOTOELUIGONTOTOMTAOV, To HOPL. TOV OTOiMV EYOLV

petaméoel oty TpmAn deyepuévn kotdotaon (Hailla et al. 2000). H dwodwasio g
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exkkaBdpiong mepthapPdvel T HETOPOPE TNG EVEPYELNS EvEPYOTTOinonG amd 10 0&uydvo Tng
ATANG O1EYEPUEVIC KATAGTAONG 1 TOV POTOELOLGONTOTOMTY] GTO HOPLO TOV KOPOTEVOELSOVG,
10 0moi0 METOMIMTEL e TN GEPd TOL oTNV TPTAY dleyepuévn Kotdotact. To pudpo tov
KOPOTEVOEWOVG UTOPEL, TN GLVEYELX, VO LETATEGEL OTN POGIKT TOV KATAOTOON LLE EKTOUTN
Oepukng evépyelag. H dwpopd evépyelag peta&h tov 10, xat tov %0, avépyetonr oe 94
KJ/mol kot yv” avtd to Adyo n exkabdpion Tov 0, omd TNV OLAO0 TV KOPOTEVOEWDDV Eival
EPIKTN UOVO OTAV 1] EVEPYELD TTOV GTOLTEITOL Y10, TN LETATTMGY] TOVG GTNV TPITAY SEYEPUEVN
Kataotaon givor yapuniotepn and 94 KJ/mol. Mopia kapotevoeddv mov TAnpodyv avtnv
mv w110, £x0Vv cuVNB®G 9 1N meprocdTEpOoVS culvyeic dmAovg decpovg (Viljanen et al.
2002).

11.2.3 Avoyoyikég EVAOGELS TOV OEGUEVOVY TO HOPLOKO 0Evyovo

H npocOnkn avaywyikdv evicewv 6mmg to ackopPikd o0&, To 1oopepéc Tov epvbopPikd
0&L Kot TaL AAOTE TOVG, YPNOUOTOIEITOL EVPVTATA Y10 TNV TPOCTUGIN TOV MWLMV amd TNV
o&eldwon. H dpaoctmpomrta avty evioyvetal and v mpocHnkn Kitptkov o&og kol Tmv
aAdTOV TOV, TOV TapeUTodilovy avtidpdoels o&eldmong ot omoieg kataibovtal amd 1ovto
petofatikdv petdAiwv. To aokopPikd 0&H 0fedmdveTan e0KOAN TPOS dHOPoacKopPikd 0&D
Kol UTopel va amodmacet £vo. ATopo vopoydvou mtpog arkoSupileg 1 mpog 0 poplokd 0EuYovo
(Porter 1993). H anddoomn, Opmg, tov vopoydvov dev eivar Pkt oe vrepolupilec, pe
GUVETELD, 1] OITOTEAEGULATIKOTNTA TOV MG OVTIOEEOWTIKOV Vo eEQPTATOL QIO TNV TAVTOYPOVT
TOPOVCIO TPOTOTUYDV AVTIOEEIOMTIKOV OVGLOV.

To ackopPikd 0ED avacTEALEL OTOTEAEGLOTIKA TNV 0EEIOMON TOV TEPICCOTEPOV PLTIKAOV
elaiwv, dpmvtog amotelecpoTikOTEPO 0td 0,11 €va piypo BHA ot BHT, 6tav mpootifeton
oe ovykévipowon 0,01% (Cort 1974). H dpdon tov, avtiBeta, mepropileton dpactikd oe
Cowd Ainn, ektdg edv mpootedel o cuykevipooels peyardtepes and 0,1%. Kot awtd, yori
o€ YOUNAEG CLYKEVIPAGELS TTOV £fvol 6YXedOV 1G00VVOLEG LE TIG CLYKEVIPMOOELS OTIC OTOTES
AmovVIOVIOL cLVNOMG Ta WOVTA TOV PeTABATIKOV HETOAA®VY, TO aokKopPikd o&D pmopel va
EMTAYVVEL TIG OLEWMTIKES OVTOPACELS avlyoviag M dTnpdvVIag To 10VIa O0VTé TN
younAotepn Ko, ntépmg, evepyn Paduido o&eidwong (Kanner 1992). Emopéveoc, To
aokopPkd 0&D, avdroya pe o enimedo TG TPOSHNKNG TOV, UTOPEL VO AEITOVPYNGEL TOGO MG
avTOEEWVOTIKO 0060 Kot ®g Tpo-0&ewdmtikd. To ackopPwd o&H ce younid emimedo
npocOnkNg (émg 250 ppm), pmopet vo emtayvvel Tig aviwpdoelg o&eidmong Tov Mmdioy,

evdd oe vynAdtepo emimeda (uéxpt S00 ppm), vo ovooteilel TIC avTdpdoelS avTES,
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petafdriovtag, mOavaOg, TV 1ooppomio HETAEL TV dobevodv kol Tpiobevav 10vtwv
o101pov 1 Asrtovpymvrag g amocPeothg o&uydvov (Igene et al. 1985).

To ackopPid 0£D, 10 wopepég Tov pvBopPikd 0&L Kt Ta GAATA TOVS UITOPOVV, EMIONG,
va. €ouv ouvepyd dpdon pe GAAEG aVTIOEEWMTIKES OVGIEG KOl TOAVPMCPOPIKA GANTOL,
TopEYOVTAG TPOCTAGio. oto Kpéag amd v ofewwtikny vrofdOuion. IlpocOnkn a-
TOKOQEPOANG 1 GLVOVAGHOV KITPIKOV 0EEOC, TOAVQMOPOPIKAV OAUT®V, YOAAKOD
npomvdeotépa kot BHA oe kpéog mamog mpv amd 1o paysipepd g, emPpddvve tnv
0&ed®TIKN VoPddon ™¢ Katd To paysipepa, T cLVINPENOT Kol TNV avadépuoven g

(Klinger & Stadelman 1975).

11.2.4 Evoo€ls Tov 4povv pHE d1aQopovs unyavicpovg opaong

H avtioedotikn dpdon opiopévmv dEVTEPOTUYDOV OVTIOEEWDMTIKMOV OVCIHOV UTOpPEl va.
opeiletal oe mePooOTEPOVE amd €vo. unyaviopovs. 'Etol, kapPovoAikég evadoels mov
TOPAYOVTAL KOTE TNV J1dpKeEln TG 0&eidmons Tov Mmdiov Kol ToV TPpOTEIVOV, KOOOS Kot
VOATOOIAVTA CAKYOPO TOV TPOPIU®Y aVTIOPOVV PE apvocén Kot TPOTEIVEG SIUUECOV piog
OEPAG TOADTAOK®V avVIOPAGE®Y YVOOT®OV ¢ ovtidpaon Maillard. Ta mpoidvia g
avtiopaong Maillard mov €xovv avtoeOTIKES 1010TNTEG, UTOPOVV VO OpAGOLV Eite
avayoywkd, avdyoviag to vopobmepoLeidin mpog otTabepéc aAAVMKEG aAkoOAES, N
oynpotilovtag cOUTAOKO e TO HETOAMKA 1OVTO OV dPOLV MG KOTOAVTEG TNG 0EEIdMONG
(Bell 1996).

H dvvatdémta tov pocpolmidiov va oynuotilovy cOUTAOKA Le LETOAAKE 10VTO, KaOhg
KOl 01 YOAOKTOUOTOTOMTIKEG TOVG WO10TNTEG UTOPEL var €ENYHGOVY TNV 1KOVOTNTA TOVG Vo
TpokarlovV emPpddvvon g o&eidmong Exovtac, GuVNOMS, cuveEPYO dPACT] LLE TO POLVOAIKA
avtogedoTikd. o mpénel vo onpelwdel OTL Kot To POGPOATION O YOAUKTOUATOTOMNTES,
BeATidVOLV TNV KOTOVOUT TOGO TOV TOKOPEPOAMV OGO KOl TOV TOAMKADV (OUIVOAMK®OV
AVTIOEEWDOTIKOV 6TO AMTapd VIOGTPOLM, EVIGYVOVTAS LLE TOV TPOTO OVTO, TEPOUITEP®, TNV
avToEEWOTIKN Tovg dpdom. Emiong, dwbpopa évlvua kot Beodyeg evooels, pmopovv vo
TPOKOAEGOLV avVay®YN TV VOPOLTEPOLEWIMV TPOG AAKOOAEG, KATOl0 PavoAkd o&Ea Kot
QAaPOVOEWN UTOPOLV VO TPOKAAEGOLV avevepyomoinom Twv AMmo&uyevacav, &ve
OPOUATIKEG KETOVEG UTOPOVV VO TPOKOAEGOVV OOPPOPNOT TNG VIEPLOIOVS aKTVOPOAING

(Frankel 1998, Yanishlieva-Maslarova 2001).
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12. ATOTELEOCPATIKOTITA TOV AVTLOEEIOMTIKAOV 0VGLAV

H amotelecpatikdmo tov avtioedmtik®v ovotmv e&aptdtot o€ peydio Pabud amnd
@VOON TOL VIOGTPOUATOG, TS ovvOnkeg o&eldwong kot TG peBddovg ot omoieg
YPNOOTOWVVTOL Yoo TNV ekTiunon tov Pabuod oéeidmong. Kor avtd, ywri n ypnon
dwpopetik®v peBddwv ektipnong tov Pobuod ofeidmwong, umopel va dmceEl moKilo
OTOTEAEGUOTO OVOAOYD pE TN GULUPOAN TOV AVTIOEEWMTIKOV GTO GYNUATIOUO KOl TNV
amotkodounon tov vopovmepoiediov (Frankel 1998). A&iler va emonuovoesi, 6t 1M
OMOTEAECUOTIKOTNTO TOV OVTIOEEWOTIKOV dgv pmopel va ektunbel oe vrooTpdpote 6T
omoio 1 voPAdon TOV AKOPESTOV MITOPOV 0EEMV AOY® NG 0EEWMTIKNG TAYYIoNS £XEL
NnoM Eekvioel, EMEON 1N TPOGOHNKT TOLG OEV UTOPEL VO ETPEPEL AVAGTPOPT TNG LITOPAOLUCTG
TOV OPYOVOANTITIKAOV YOPOKTNPICTIK®OV Kol TNG 6V6TACNG TOuG. To {010 1oyvel Kot otnyv
TEPINTOON TOV oYNUOTIoUOD €AeVBepwv AMmapmdv o&émv, To omoio mapdyoviol KATd TNV
ANUIKT VOPOAVOT TOV ADV, UE OTOTEAEGUO TNV VOPOAVTIKY TAYYIoN, O10TL OOTEAOVV
Qovopevo To. omoio Ywpovv aveEdptnto omd TNV ATOTEAECUATIKOTNTO, TO €100G Kol TNV
OLYKEVTPMOT] TOV XPNGILOTOIOVUEVAOV OVTIOEEWOOTIKMOV OVCIMV.

MoOAOVOTL 1| OTOTEAEGUATIKOTNTO TOV MITOPIA®V OVTIOEEIOMTIKAOV OVOUEVETOL, YEVIKAL,
ueyaAdTepN o EKEIV TOV VEPOPIL®YV, T TOAKA Pavolkd avtioéewdwtikd (PG, TBHQ)
umopel vo amoderyBoiv mEPIGOOTEPO OMOTEAEGUATIKA OO AMTOPIAL OVTIOEEWWOTIKA CE
CLUCTNUOTO TPOPIHL®OV UE YOUNAN avOoAoYio EMQAVELNG TTPOG OYKO, OMMG €lval To QUTIKG
éhono. (Porter et al. 1989). Avtifeto, o€ cLOTHMOTO TPOPIHMOV HE LYNAN ovoAoyio
EMPAVELNG TPOG OYKO OTMG £ivorl TO YOAUKTOUHOTA ELAiOV 0 vEPO (LarytovéLa), Tor MTOQIAL
avtio&edotikd (BHA, BHT) umopei vo emiBpaddvouy amoteAeopotikotepa TG 0EEI0MTIKES
dlepyaocieg e ox€on e To TOAKA ovToEemTiKd. Nedtepeg Epeguveg Exovv deiEel OTL o1
PO pEG aVTEC OV lvar VPOTEPA YVOOTEG G TOAKO Tapddo&o, umopovv va omodofodv
ot ovvaBpolon TOV AVTIOEEWMTIKOV OLGIMV, OVOAOYX WE TNV TOAKOTNTE TOLG, O
Jlempaveln a€Po-Mmovg TV apy®g MTapdV VAOV 1 611 dlempdvelo, Amoapng HVANG-vEPOL
OTO YOAOKTOUOTO. XZTNV TPAOTN TEPITTOON, TA VLOPOPIAL QUIVOAIKA OVTIOEEOWTIKA
npocavatoAilovior ot JlEmeave  aépa-Aimtovg  kor  kobioTovtol  TEPIGGOTEPO
amoTeAeSLOTIKE Evavtt TG o&eldwong amd 0,1t Ta MmOPIla. ovTIOEEWD®TIKG To. OToia
TOPAUEVOLY SWAVIEVA GTN AP GACT|. TNV TEPITTOGN TOV YOAUKTOUATOV, TO MTOPIAN
AVTIOEEWMTIKA  CLGCMPEVOVTAL OTN  OlEMPAVEIL  MTapNg  VANG-VEPOL  TOPEYOVTOG
LEYOADTEPT OVTIOEEIOMTIKY] TTPOGTAGIO GE GYECT LE TO VOPOPIAD OVTIOEEWDMTIKE, T OToial

eMedN elvarl SAVTA OTNV VOOTIKY QAcT KABICTOVTOL AVETOPKN GTNV TOPEUTOOICT) TNG
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o&eidmong.

Y10 onueio avto a&ilel va onueiwbel OTL To PLGIKA AVTIOEEWSOTIKG ATOTEAOVVTOL KUPIMG
om0 UYHOTO QOWVOAIK®V KOl OHOAOY®V EVAGEMV TOL Ol0POPOTOIOVVINL MG TPOS TOV
VOPOPIAO YOPOKTNPA KOl HITOPOVV va Exovv cuvepyd dpdomn. Me avtdév tov Tpodmo, 1
CLUTEPIPOPE EVOG PLGIKOD EKYLAIGLOTOG GE MITOPEG VAES 1) YOAOKTOUATO Eivan cuvdptnon
™G ovohoyiog Tov KéBe cLoTOTIKOV HE OVTIOEEWBMTIKY dpdon KaODS Kot Tov TPOTOL
naporofrg Tov  ekyviiopatoc (Shahidi  2000). Enpovtikd  QOWVOPEVO GUVEPYELOG
TOPUTNPOVVTOL GUVINOMG OTAV TPMTOTAYN OVTIOEEWMTIKA, TO, OTOoiot dPOLV JEGUEVOVTOG
elevbepeg pileg, ouvovdlovion pe devtepotayr| avtioewwtika (Frankel 1998).

Xopaxtnplotikd mopdoetypa givor 1 cuvepydg dpdor Tov UiyHaTog TG A-TOKOPEPOANG
pe ackopPwd o&H, 6mov N avaywyn g pilag g ToKoEEPOANG amd 10 aoKOpPPIKO 0&L
odnyel oe avayévvnon mc. Avaroyo eoawvopeva cuveEpyelag Exovy mopatnpndel petald g
0-TOKOPEPOANG Kol EKYVMOpATOC 0evIpoAiPavovy, dmmg emiong kot PETAED EKYVAMOUATOV
dapdpwv gutdv M pmayopikdv kor BHA (Lindberg-Madsen & Bertelsen 1995). 'Evag
GAAOG UMYOVIGUOG GLUVEPYOVG OpAcNg GTNPILETOL GTNV IKOVOTNTO OVGIOV OTTWG TO KITPIKO
0&L va oynuatiCovv COUTAOKES EVIOCELS OMEVEPYOTOIDVTAG TO LETAAMKA 1OvTa. Evoeiktika
avaeEPETOL, OTL €va. HiyHo TOKOPEPOAMY Kol KrtpikoO o&éoc Ppébnke vo mopovcialet

1060670 cvvépyelag 285% og vrdoTpopa coylelaiov otovg 60° (Frankel 1998).

13. Avtio&eldmTIKEG 0voieg Kol avOpaTIvog 0pyavicpog

Onwg elval yvootd, M €VEPYEID. MOV TOPAYETOL OTO UITOYOVOpLO. omd To OpemtTiKd
OLOTOTIKA TNG TPOPNG, amobnkedetal 610 UOPO TNG TPIP®SPOPIKNG adevosivng (ATP).
Kotd 116 d1epyociec g 0EEOMTIKNIG POGPOPLAMMONE GTOL HITOYOVOPLOL TV KVTTAP®V, TO
ovyévo petaforileron oynuotilovioag elevBepeg pileg Odmwg ™ pila TOL AVIOVTOS TOV
covmepoewdiov tov o&uydvou kat  pilag Tov VIpo&vAiov, o1 omoieg amocmovY NAEKTPOVIN
amo dAra popa mpokaimvrag PAdPeg (Better Health Channel 2005).

ElevBepeg pilec mopdyovion emiong e&myevog omd €viupo Katd TNV KOTOAVTIKY
Aertovpyio Tovg, amd Papéa PETOAAL 0TS 0 HOAVPOOG, O VIPAPYLPOS KoL TO KASLO, amd
YNUIKES OLGIEC TOV LPIGTOVTOL ATOTOEIKMON GTO NTOP, TOVS TVEVUOVES KOl TOVS VEPPOUG,
KaOdc kot and ovitovca kot vrepudon aktvoPorio (Better Health Channel 2005). H
dwdwkacio TG 0&eldwoNG avtng o010 avOPOTIVO COUE TPOKOAEL KATAGTPOPN TV
KUTTOPIKOV HEUPPAVAOV Kot GAADV SOUDV, CUUTEPIAOUPBOVOUEVOV TOV TPOTEIVOV, TOV

MoV Kol TOL YEVETIKOD VAIKOV TOV KLTTAP®V.
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MoXovaTt 0 opyaviopog pumopel vo avtameEEADel oty mapovcio Tov elevBépwv priav,
VIEPPOPTWGST TOV OPYOUVIGHOD HE TIS OPOUCTIKEG AVTES HOPPES 0EVYOVOL, UTTOPEL VAL £XEL WG
OTOTEAEGUO. TV EUEAVIOT TOHOAOYIKOV KOTOOTACE®V OM®G &ivol Ta Kopdloyyelokd
VOOTLOLTO, TO. VOGT|LLOTO. TOV NTTOTOG KoL, OKOUT), Kol kdmoto €ion kapkivov. Kat avtd yuoti
T0 apyKod oTad10 dnuovpyiag erevbépov pillov €£eMOGETAL GE L0 OVTOKOTOAVOUEVT)
aAVGIOOTH aVTIOPACN OV, OV OV AVTILETOTICTEL AMOTEAEGLOTIKG, UTOPEL VO KOTAANEEL OE
BAaPec TV kutTapmv (Owen et al. 2000a, 2000b).

INUEPO TOTEVETAL, OTL 1] OTMOAELN TNG AEITOVPYIKNG KOVOTNTOG TOV KVTTAP®V UE TNV
Thpodo ¢ NAkiog, eivar 10 amoTéAecua TG adLVOUING TOV 0pYaVIGHOD Vo avTictadel ot
ophon tov erevbépov plodv mov mpokolovv 0EEB®TIKY Katamdvnon (oxidative stress).
O&edmtikn kotamovnon Kaleitar 1 avicoppomion LETAED 0EEWDMTIKMOV Kol OVTIOEEWOOTIKMOV

depyaciav o€ Papoc towv televtainv (Prior & Cao 1999).

14. ®vokéc avTIOEEIDMTIKEG 0VOIES

MoAovoTt M ¥pfoN TOV OPOUATIKOV QUTOV KOl TOV KOUPVKELUATOV UE OKOTO TN
Beltioon TV OPYOVOANTTIKGOV 1O0TATOV TOV TPOQIH®V givar dadedopévn omd Tovg
apyoiovg YpOvoLs, ol aVTIOEEWMTIKES 1010TNTEG TOVG TPOTOUVaPEPONKaY To 1943 dTav o1
Dubois kot Tressle €dei&ov 0TL 1 ¥p1o1 PACKOUNAOV, HOGYOKAPVAOL Kol LodpPOv TTEPLOV
TPOKOAOVOE  OVOGTOAN TNG O&EWWTIKNG TAYYIONG OTO  KOTEWYLYUEVO KPEOG. X€
petayevéotepeg €pevvec, ot Chipault et al. (1956) dwmictwoav 0Tl o ekyLAICUHOTO TOV
devtporPovov, tov EacKOUNAoL Kot Tov Oupaplod epEaviCav avTIOEEWMTIKY dpdor).
‘Extote, 10 €VOWQEPOV TV KOTOVOAMTOV Yoo TNV oENCT TS YPNONG TOV QUGIKOV
TpocheT®V oTA TPOQEIUD, OONYNOGE O EVIATIKY] £PELVO. YL TOV EVIOMIGUO VEW®V
AVTIOEEWDOTIKAOV OVGLDV PLTIKNG TPOEAEVGTC.

Ta tehevtaia ypovia ot Epevveg Exovv emkevipmbel oe TYEC AVTIOEEWMTIKOV 0VGLOV
OT®G To. PUAAG OPOUATIKOV Kol GAA®V QUTOV, To afépla Ehata, o dvOn Kot ot Toprnveg
KOPTAOV. ZVOTOTIKG Pe avTIoEedmTikn dpdon dmwg 10 ackopPikd 0&D, ot TokoPepOAES, OL
TOKOTPLEVOAEG, TOL KAPOTEVOELDN KAt O1 TOAVPAVOAES, £x0VV TovToToNOEl 6€ d1dpopa VTA.
Ta amoteléopata TOALDY EPELVNTIKAOV EPYACIOV DTOOEIKVVOLV OTL TA TEPIGGOTEPA PPOVTAL,
AOYOVIKA, 01 EA00VYOl GTOPOL, TA ONUNTPLOKA, TO TGAL, TO KPAGT KOl Ol APTUHOTIKEG VAECS,
TEPLEYOVV PLGIKES AVTIOEEWDMTIKEG OVGIEG TTOV TPOSPEPOLV T SLVOTOTNTO EANYIGTOTOINOTG
™G 0£EIOMONG TOV VOTMV KOl LETOTOMUEVOV KpeoTookevaoudtov (Shahidi et al. 1992).

H ovtoéewotikn dpdon mOAAOV QUTIKOV EKYVAGUATOV GUUTEPIAAUPOVOUEVOL TOV
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JEVTPOAIPOVOL, TOL PAGKOUNAOV, TG PLYOVIG, TOV KATEXIVAOV TOV TOAYIOL Kol TOV GAO00
oV pul1ov &xel peketBel og dapopa kpeatookevaouata (McCarthy et al. 2001, Kim et al.
2003). H avto&edotikn dpdorn Tov TeplocoTtépmv and autd To ekyvAicpata omoddonke
KUpImg oTNV KAVOTNTO TOV TEPIEXOUEVOV TOAVPAIVOMKAOV EVAOCEDV VO OT0CGPEVOLY TIg
e ev0epeg pilec. 'Evo onpavtikd HEOVEKTNUO TOV QOUIVOAIK®OV OVTIOEEWMTIKOV givar 0Tt
UTOpPOoVV VO, KATOGTOVV OVATOTEAEGLOATIKG KOTO TN O18pKELD TNG TOPATETAUEVNG OEpavong
o€ VYNAEG Bepuokpociec OTMC aVTEG TOL AVATTOGGOVTOL KOTO TN JGPKELL TOL £VTIOVOL
myavicpotog tov tpogipmy (Gordon, 1990).

O1 Al-Jalay et al. (1987) avépepav v avtio&edmtikn dpaoctikdtnra 10 anoénpopévov
UTOYOPIKAOV OTMOC TO UITOOPL, TO HOOPO TITEPL, TO KAPJAUO, 1 KavéAD, TO YapO@alo, O
KOMOVTPOG, TO KOUvO, M TuepOpilo, TO HOGYOKAPLOO KOl TO POJOTETOAN, WHETO TNV
mpocOnkn tovg oe Cupovueva Aovkaviko. To yapO@aro, Ta podOTETOAN Kol TO UTOYAPL
napovciocay TN peyoAdtepn ovtioewotikny Opdacn. Me Bdon vV 0opyavOANTTIKN
a&ordoynon, ot Chouliara et al. (2007) avépepav mopdtacn Tng SAPKEINS GLVTHPNONG
otBovg opviBimv kotd 3-4 nuépeg yo detypata mov nepieiyav 0,1% abépo Eato piyovng,
2-3 MUEPEC Yo OElylOTa GE GLOKEVOGIO TPOTOTOMUEVNG ATUOCPOLPOC, Kl 5-6 NUEPES Yo
delypata og cuokeLOGIO TPOTOTOMUEVNS ATUOGPAPAG oL Teptelyav opuws 0,1 % abepiov
ehaiov piyavnec. Ot Lee et al. (2006) avépepav 0Tt 0 amoENpapévog yOUOS LOVP®Y TV
OTOTEAECUOTIKOC OTNV  MOPAUTOOIoN TG 0o&eldwong Ttwv Amdimv 6€  UNYOVIKOG
amootempévo yoromovro. Ou Kathirvel et al. (2009) tovtonoincav ¢ @lafovorec Tig
(QPOIVOAIKEG 0VGIEG GTOL LOVPa OV EUTOSLOV TNV 0&eidmOoN TOV AMMOIWV Kol TV KEPKETIVN
®G T0 KOHP0 aVTIOEEWDMTIKO GLOTATIKO.

AvtioEedotikny dpdomn £€xel, emione, amodobel o€ cLOTATIKA KOPLOWGS KOl GTOPOLG
GTOPVAMMV HETA TNV TPOGHNKN ToVG 68 MU Kat payepepévo yopwod kpéag (O'Grady et al.
2008). Axoun, oe GAevpo SAUACKNVOV LETE TNV TPOGOHNKN TOL GE TPOYNUEVO POGUTIQ
(Nunez de Gonzalez et al. 2008). Eniong, o€ kepdoia kot pniio petd v tpochnkn tovg o
umetékia and Poso kpd (Britt et al. 1998), kabdg kot o€ exyOMOHO TPAGIVOL TGOYIOD
netd v mpocHnkn tov cg vomd yopwd Aovkdavika (Valencia et al. 2008). Emmdéov, oe
aAom, napabo, povotdpda, Katexives Toayol Kot murepOPla LETG TNV TPOGONKN TOVG OF
noyepepéva yolpva umetékia (McCarthy et al. 2001).

[oyvpn avtio&edmtikny dpdomn kot pdiota peyadvtepn and avt g Prrapivng C €xet,
emiong, amodobel oe KoTEYIVEG TOV TOAYIOV LETA TNV TPOCHNKN TOVG O UAYEIPEUEVO 1| OO

Boewo kpéag (Mitsumoto et al. 2005). TTpéceata, ot Hernadez et al. (2009) a&ordyncav v
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avTIOEEWDMTIKN OpAcT) EKYVMGUATOV SEVIPOAIPavOL Kot piyovng o€ vord yoipwvo KpEag.
[Mopatipnoav 6t 10 devrporifavo mapovciale peyoddtepn avtiofedmtikny dpdon amd
ptyovn Kot anédmaav Tn SpAocT oVTh TNV TOPOVGIt VYNADYV GLYKEVIPOCE®DY KOPVOGIKOD
0&gog, KapvooOdAnNe ko dAlwv evoocewv. Ot idot gpevvntég, emiong, ovéeepav OTL TO
eKyVMopata g plyovng mov meplelyay VYNAEG GLYKEVIPOGES QUIVOADV, KLPIWG
polpapvikov 0EE0C, EUTOSICAV AMOTELECUATIKA TV AALOIOOT TG XPDONG.

AvTioEed Tk dpaon £xel emiong amodobel oe exyLAIoUATO AEUOVIOD KOl TOPTOKOALOD
uetd v mpocOnkn tovg o Posto kpéag (Fernadez-Lopez et al. 2004). Akoun, exyviiouata,
and @Ao1d mevkov PBpeédnkav vo eivor KatdAAnAo avTioEEO®MTIKA Yo 014Popa GLGTILOTO
tpopipwv (Vuorela et al. 2005). Emumhéov, exyvAiocpoto devoporifavov, pavtlovpavog,
KOLVOV, @acKOuniov, Baciiikov, Buopaptod, murepopilog kot yopipoarov Bpédnkav va gival
OMOTEAECUOTIKO OVTIOEEWOMTIKA G VOTA YO1pvé AOLKOVIKA, VOTH KOl HOYEPEUEVOL
UTQTEKLO amd Kud kot opuég purploreg amd kpéog BovParov (Abd EI-Alim et al. 1999,
Naveena et al. 2006, Georgantelis et al. 2007).

Emiong, dwmtntikég iveg amd eomepidoedn (Fernandez-Lopez et al. 2004), mitvpa
ortapov (Vitaglione et al. 2008), witvpa Ppdung (Persson et al. 2004), kot witvpa pviiov
(Choi et al. 2009) édei&av onuavtikn avTlo&EB®TIKA dpAct UETE TV TPOSONKN TOovg o€
KPEOTOOKEVAGUATO OTWG OAEGUEVO KPEAG KOl AOVKAVIKA. AVTIOZEWMTIKY opdon £d€1Eay,
axoun, ko kapdta (Devatkal et al. 2004), kpeppvdia kot tpdoa (Fista et al. 2004), pAovdeg
kar omopot toudrag (Calvo et al. 2008) xabdc kot Adyavo (Chu et al. 2002) petd v
TPOoGHNKN TOVE 6 AOVKAVIKO, CAAOVTIKA KO UTIPTEKIN 0md POE0 KPEQC.

210 onueio avtd a&iCel va onuelwbel, 0Tl Kot 610 PEAL EYoVV amod00el avTIOEEIOMTIKEG
1010TNTEC PETA TV TTpocOnkn Tov o€ enelepyacuéva kpéata. To avTioEedmTikd duvautKo
TOV HEAOD amoddONKE GTNV TOPOLCIO AVAY®YIKOV COKYUP®OV TOL GULUUETEXOVLV GTINV
avtidpaon Maillard, @oawvoikd cvototikd kot GAAEC ovcieg pHe OVTIOEEWBW®TIKY Opdom
(McKibben & Engeseth 2002). IIpoidvta ¢ avtidpacng Maillard mov npoxvmtovy amd v
avtidpaorn HETAED avoy®YIK®OV Gokybpmv kol apvav Exovv Ppebel kot amd dAlovg
gPELVNTEG VO, ackoOV avtio&edwTtikn dpdon (Manzocco et al. 2001, Benjakul et al. 2005,
Jayathilakan et al. 2007a, 2007b).

Ot avTI0EEdMTIKES WOOTNTEG TOAADY PLTIKOV EKYLAIGUATOV EQPTMOVTOL, TOAAES POPEC,
amod TV mePoyn Omov EVOVTOL TO OPOUATIKE QULTA, TNV YeOYpaeio Kol To KA{pO, TN
ovvleon tov €ddPovg, TV TEPiI0d0 TNG GLAAOYNG TOVLS, TOV TPOTO TOPACKELNG TOVG, TN

Q00T TOV VTOGTPMUATOG GTO 01010 TPocTiBevTal, KOOMG Kot 6€ TOAAOVG AALOVG TOPBEYOVTES
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(Svoboda & Deans 1992). Emopévmg, eivar onuovtikd vo emonpoviel ott givor moAd
EMOQUANG N CLYKPITIKY 0EOAOYNOY| TNG OMOTEAEGUATIKOTNTAS TV O0POP®V PLGIKOV
VA®V  pe  ovioéebotikég  wwttes.  [Ipokeévov  va  ocvykpldel M oyeTiKn
OMOTEAECUOTIKOTNTO TOV SPOPOV PUGIKOV VAGV, Ba mpémel ta d1dpopa avToEedmTIKd

GLOTATIKA VO £X0VV TPOTLTOTOMOEL KaTd KATO10 TPOTO.

15. IloAv@OIVOMKEG EVOGELS TOV QUTOV

Meta&d OV PLUGIKOV OVTIOEEIOMTIKOV 0LGLOV, O10ATEPO EVIPEPOV TOPOVGLALOVY OL
TOADQOUIVOMKEG  EVAOCELS 7OV  OMOVTIAOVTOL G€  OA0  TO  TUAUOTO TOV  QUTOV
ocvuneplapupavopuévov Tov piov, ToV CTEAEXDOV, TOV GUAA®V Kot Tov koprtodv. Kot avtd
YTl 01 TOAVQUVOAKES QVTEG EVAOGELS £X0VV PLOAOYIKES 1010TNTEG TTOV, e TNV eEEMEN NG
EMOTAUNG, OTOSEKVVOVTOL OXO Kat o ToAvTiues (Balasundram et al. 2006).

O1 TOAVQUVOAIKES EVAOGELS Etvar evpOTATH O1UOESOUEVES GTO PLTIKA TPOPILAL (Ao OVIKAL,
QPOVTa, PLTIKA £Aoua), TOTA (Kpaoi, urvpa) kot ndvmota (todi, kakdo). H otuen kot muepn
YEVLOT TOV TPOPIN®V Kot ToT®Vv eEaptdtal, o€ HeYdAo PBabud, amd v TEPEKTIKOTNTA TOVG
o€ ToALEAVOLEG (Xiov 2003). Koo dopikd yopaKTnploTikd TV TOADPUIVOAIKOV EVOGEMV
elval n mopovsios 6T0 HOPLd TOVG EVOG TOVAUYICTOV OPOUOTIKOD SOKTUAIOVL HE €vav 1
TEPLGGOTEPOVG VIpoLv-vmoKataoTdtes. Ot evdoelg avutég umopel vo katotayodv oe
SLAPOPES OUAOES e KUPLOTEPES, ATO SATPOPIKT| AITOYT, TIG OUAOES TV PUIVOMK®V 0EEMV,
TOV PAUPOVOEIDDOV Kol TV TAVVIVOV. AALEC OLAOES IE LKPATEPT SLUTPOPIKN oNUacio Eivart
01 AyVAVEC, 01 KOVUAPIVES, 01 KIVWOVEG KOt T GTIABEVIAL.

I'evikd, ot TOALVEAIVOMKEG EVOGELS TOPOLGLALOVY GNUOVTIKY OVTIIOEEWMTIKN Opdon 1
omoio EKONAMVETOL LLE TOVE TOPAKATO TPOTOVG:

*  Exxofapifovv 11¢ pileg Tov covnepoteidiov (02%) oto apyikd 6tddio epmodilovrog
£TGL TNV EUMAOKN TOVS OTO GUOTNUO TOV avTtwdpdcewv Fenton, mov etvor pia
ONUOVTIKN TNYN OpacTIKOV Hopeav o&uyovov (ITarmayempyiov 1999a),

20, + 2H" — H,0,+0,

H,0, + Cu’/Fe** — OH + OH" + Cu**/Fe**
E&ovdetepdvouy i Mmodmepotedicéc pilegc (LOO®) mov oynuatilovrol katd
Mmdikr vrepoleidmon. H efovdetépwon tov LOO® yiveton pe mpdoinym evog
aTOHOV VOPOYOVOVL Ao pio VEpo&viopdda tng moAveavoing (POH) (Iorayewpyiov
1999p),

LOO® + POH — LOOH + PO*
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H pifa tov moiveawvorov (PO) mov mapdyetar amd v Topamdve aviidpoaon eivol

OYETIKA 10 6Ta0EPT KOl OV avTIOPA EOKOAN pe Aumapd o&éa aAld povo pe elebBepeg pilec,
LO® + PO®* — LOOP
‘Etol, oymuotiCeton éva adpavég mpoidv (LOOP) wor teppotiCeton n dddoomn twv
alcotov aviwdpdoewy. H pila PO, duwmg, oe opiouéveg mepmtdoel; Umopel va
avTdpdoetl Tepattépm pe Eva Amoapd o0 Kot va dnpiovpynoet ehevbepeg pilec,
PO+LH —-POH+L

Ymv mepintmon  ovth, 01 TOALEOVOAEG Oelyvouv  TPo-0LeWmTiKy Opdor. XTig
AvTIOEEMTIKEG 1010TNTEG TOV TOAVPOIVOADY UITOPOVLE VO TPOGOEGOVE KOt TNV KAVOTNTO
OPIGUEVAOV QAUPOVOE®V Vo oynuatiCovy yMAKEG EVOGELS Pe 10VTA HETAAA®Y, To OToio

TPOAyouV T0 GYNUATICHO EAeVBEPOV pLimV pe TV avtidpaon Fenton.

15.1 ®awvoikd o&éa
Ievika, o @awvolikd o&éa amavTovy 6Ta G1TNPd, To OGP, TO AVOPOGTOPO, TA PPOVTA,
T0 Kpooi, 10 mapBEévo ehandAndo, TOALL POTOVO Kol KOPLKEOUOTA, QUAAG OEVOPMOV Ko

O1apopec AALEC TNYEG.

Mivakag 2. Aopn pavolik®dv oEEmv

I'evien} dopn Yopolvmapdymya YnokataotdTeg
Ydpo&uPevloikd o&d 4-OH
A BoviAAikd o&o 4-OH, 3-OCH;
; Yvpvykikd o0& 4-OH, 3,5-OCH3
e Tpotokateykd 0&L 3,4-OH
Todko 0&D 3,4,5-OH
Hopa-vdpo&ueaivoro&ikd o0&y 4-OH
P Opofaviddikd o&d 4-OH, 3-OCH;
[ )
OpBo-kovpopikd 0&d 2-OH
Hopa-kovpapicd o0& 4-OH
CHCH-COON Kageiko o&d 3,4-OH
| yi Depovlikod 0ED 4-OH, 3-OCHjs
A Tivomikd ofb 4-OH, 3,5-OCH,
Xhopoyevikod o&D Eotépag tov kapeikod pe Kivikd o&d
Poopapvico o&o Ayepéc tov Kapeikoh 0&€og
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2V opado avTy KoTatdosovtal To VOPOEL-Tapdywyo Tov PBevioikov, eavuAoEIKOV
Kot Kivvopopkod o&éog (Manach et al. 1995). Meyodvtepo evolopépov Tapovctdlovy ta
VOpo&V-TopAy®mYn TOV Kvvopopkod o&éog mov Ppiokoviar oxeddv ce Ol TO QULTA
(ITivoxag 2).
H doun tov goawvolk®v o&éwv emdpd oNUOVTIKE GTNV ovOoTOAN NG 0EEIdMONG TV
Mmdiov. Etot, 1 avtio&edwtikn tovg dpdon in vitro eaptdrot amo,

o ¢ vopolviioucdes. H avto&eldotikn dpdon TV QavoAK®V o&EmV Kol ToV
€oTéP@V TOLVG e€apTdtal amd tov aplBud TV VOPoSLAOpdd®V Tov popiov Tovg. ‘Eyet
Bpebel 6TL 01 MoAVPAVOLEG lval 10YLPOTEPA OVTIOEEIOMTIKA OO TIG LOVOPUIVOAES
Kol OTL M €160y®YN Hag 0evTeEpNG VOPOoELAOUAdNS o opbo- N Tapa-BEon avEdvel
TNV OVTIOEEIOMTIKY] OpAGT TOV QOVOAIKOV 0&éoc. 'ETol, 10 mpoTokaTe kO KOl TO
KaQpeikd 080, kobdg kot ot 0pfo-dparvoreg  €ivol  OMOTEAEGLOTIKOTEPQL
avTIOEEWMTIKO G OYE0T UE TIC OVTIOTOVEG HOVOQOIVOAES, ONAMON TO mopa-
vopo&uPevioikd kol 10 mopa-kovpopkd o0&y, To yoAAKd o0&, upe  TPELS
vOpoELAOEOES, €lvol dPOCTIKOTEPO amd TO TPMOTOKOTENIKO 0&H. QoT16C0, 1
TOPOVGIO TEPIGGOTEP®Y TMOV TPLUDY VOPOELAOUAI®Y GE VAV APMOUOTIKO TUPTVOL OEV
Beltidvel TNV avTIOEEWOMTIKY IKOVOTNTO.

o 71¢ uebolvouaodes. H mapovoio evog 1 000 peBoévopdowv oe opfo-0éom o¢ mpog v
VOPoELAIOEON, OVEAVEL CNUOVTIKA TNV OVTIOEEWD®TIKY OpAcT] TOV (QPUIVOAMK®OV
o&wv. 'Eto1, 1o owvomikd o0 eppaviletal dpacTiKOTEPO Amd TO PEPOVAIKO, TO OTOI0
HE TN 6€1pd Tov elval o OpacTiKOd amd T0 mapa-Kovpopiko o&y. I'a tov 1010 Adyo,
T0 oVpPYKIKO 0&H etvarl amoTeAeoUATIKOTEPO amOd TO PavVIAAMKO KOl TO 7opa-
vopo&uPevioixd 0&y. Eivarl yevikadg amodekto, 6ti 1 0pfo-vmokoTdoTtoot Ue oAKVAO-
N pebolv-opnddes, or omoiec dpovv ¢ dO0TEC MAektpoviwv, otabepomotel v
apvro&u-pila Kot emopévas avgdvel v avtio&edwtikn dpdon. BéPara, n pebodo-
vrokatdotaon oev umopel oe kopio mepintoon va Bewpnbel wwodvvaun pe v
TPOGONKT VOPOELAIOHADOGC.

e v mapovoia dimiod deopod. H moapovoio g opddoac -CHCH-COOH ot0
KIVWOHOUIKO 0&D eEac@aAilel 1oyvpldTtepn OVTIOEEWOMTIKY OpAcn oTe VOPOLL-
napdywyd tov oe oyéon pe v opddo -COOH tov PBevloikov o&oc. [Ipdypatt, o
KOPETKO, TOopo-KOVUOPIKO, PEPOVAIKO Kot Gvomikod o0& gival dpacTikOTEP Ond TO
mapa-vdpo&uPevioikd, mpwtokate ko, Paviliikd kot cvprtykikd 0&H. To yeyovog

avtd, uropet va opeiletan oto dmAd deoud C=C, o omoiog otabepomotel ) pila
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eEattiog cuVTOVIGHOD.

15.2 ®raofovocrion
Ta pAafovoedn etvar pio ToAd peydin opdda evicemv mov Ppiockovror culevypéveg
€GOV S-YAVKOGI1KOV OEGHOD e GAKYaPO o€ OAO GXEOOV TO PUTIKE TPOPULOL KO OPKETH
notd ko ndvmota (tod, Kpaoi, k.Aw), (Scalbert & Williamson 2000). Ta televtaio ypdvia
HEAETAOVTOL TOAD EVTOTIKG, £ OempohHvTal OTL TPOGTUTEVOVY aTd TNV 0BNPOGKANPOOT
(Renaud & Lorgeril 1992, Criqui & Ringel 1994, Tijburg et al. 1997) kot opiopévec Hopeég
kapkivov (Yang & Wang 1993, Steinmetz & Potter 1996, Adiercreutz & Mazur 1997, Ness
& Powles 1997). Ot evidoelg avTég eival QUOIKES YPOOTIKES, O PAGTKOC SOUIKOG OKEAETOC
TV 0TOi®V TEPILAUPAVEL VO aPOUOTIKOVS daKTLUAIOVG A kol B cuvdedepévoug petald

TOVG HEGM £VOG £TEPOKVKAIKOD TLUPaVIKOD dakTuAloV C drapopeTikov Pabuov ofeidmong

Ewova 5. Aoprn pAafovoeddv

210 QAaPovoeldn umopel Vo KOTOTOYOUV OPKETEG VLITOOUAOES EVAOCE®V OTMG Ol
eAaPavores, erapoves, erlapovores, erapavoves, 1woraBdveg kot avBokvavidives, mov
dwpépovy  kuplwg otov etepokvkAkd C-daxtodo (Iivakag 3) ko meprapfavouvv
nepiocoTepa and 5000 péAn cvvolucd (Harbone & Baxter 1993, Harbone & Williams 2000,
Havsteen 2002). v xommyopio tov @Aafovoed®v pmopel vo Kotatayovv, emiong, Kot
ovvhetec evaoelc, Omwg ta cexoipdoewdn (Ryan et al. 2002a) mov kotd dArovg (Jensen et al.
2002, Hofius & Sonnewald 2003) aviKouv otnv Katnyopio TV TEPTEVOEWDDV EVOCEMV.

O prhofavéreg avirposmmevovTal amd Tig Koteyives, mov Ppiokoviot o€ apbovia c6To
npdowo totu (Camellia sinensis). Katd ™ dudpkeia tng {Opmong Tov Tpdetvov Toaylon, e
OKOTO TN WETATPOT TOV GE HOVPO, Ol QAOPAVOAEC, TOL glval GE HOVOUEPYT] LOPON,
ofewmvovtar eviUIKA og eplocdTEPO chvOeTeg morvpavoreg kot tavviveg (Ding et al.

1992). 'Etot 10 povpo todtl mepiéyel mepimov Tn Won mocotTTe Kateyvadv ond 06,Tt 10
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TPACIVO Todl. AALeG TNYEG KATEXWVAOV €ivol TO KOVKOVTOLO GTOPVALDY, T0 KOKKIVO KPOoi
(Frankel et al. 1995) kot 1 cokordta (Arts et al. 1999).

Ov eLafoveg elvar MydTePO SLAOOUEVES GTH PVGT KO OVTUTPOCMTELOVTOL KUPIWS 0md TN
AOVLTEOAMVT KO TNV OTTYEVIVI]. ZNUOVTIKES SOTPOPIKES TNYEG ALTMOV TV EVOCEMV £ivatl ot

EMEC, 0 HOivTavac, To KOKKIVO YAUKO Tutépt kat to oéhvo (Hertog et al. 1992).

MMivakog 3. Aopr eAaPovoesiddv (Heim et al. 2002)

T'evucn dopn DdLoPovoetdég Yrokotootdteg Kopa dwotpogikn myn
(+)-Kazeyivn 3,5,7,3",4’-OH Tod
‘j:_y“.'; . ﬂ’ (-)-Emwcateyivn 3,5,7,3",4’-OH Tod
r I] J“" 3-T'alAobro-emt- 5,7,3",4’-OH, 3-yaAliko Koxkwo kpacit
s Kateyivn
Xpooivn 5,7-OH Dpovta
'""""I Y Amtyevivn 5,7,4-OH TéAvo
e 1 & A Aovteorivn 5,7,3"-OH, 4’ Koéwkxvo mumépt
8 4’,7-8rylvkocidlo- | 5,4’-OH, 4°,7-yhokdin Koékkwo mmépt
AOVLTEOAIVIG
Kappepoin 3,5,7,4’,-OH Mavpo t6dL, prpoKoia
oo i i Kepketivn 3,5,7,3",4',-OH Kpeppbddua, kapég
T o , Moupiketivn 3,5,7,3,4,5",-OH
Tapopiéerivn 3,57,3,-OH, 4-OCH3
Noprvyevivn 5,7,4-OH Kitpa
R Napvyivn 5,4’-OH, 7-papvoyivkoln | Kitpa
Ta&uporivn 3,5,7,3",4’-OH Kitpa
Eonepdivn 5,7,3",4’-OH IMoptokdita
Teviotivn 5,4’-OH, 7-yAokdln 2oy
0 ( I'evioteivn 5,7,4-OH oy
& Aditlivn 4’-OH, 7-yhokdln Zoyo
- Aditleivn 7,4"-OH Soyia
Amyevidivn 5,7,4’-OH ZKOLPOYPOLLL PPOHTA
rm— Kvavidivn 3,5,7,4’-OH, 3,5-OCH3 Kepdoia, ppdovieg,

Batopovpa

Ov grhofovores avTITPOCOTEVOVTAL KVUPI®MG OO TNV KOUPEPOAN, TNV KEPKETIVY, TN
popiketivn kot ™ eoetivn. H xepketivn elvan  koptotepn erafovorn ot dotpoen Tov

avBpdmov Kot Bpioketor 6 TOAAG GPOVTA, AoYOVIKG Kot TOTO KOl WOWiTEPA GTO UNAQ, TO
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KOKKIVO Kpaoi, To Todi, ta kpeppdola (Hertog et al. 1992) ko tov kapé (Hertog et al. 1993).

Ov @rapavoveg avtimpocOTEVOVTOL KUPIWS Omd TN vaptvyevivy, v TaSlpoAivn katl v
eomepdivn. Koptotepn nmyn tovg eivar to eomepdoedn. H eomepidivn AapPdavetor og
HEYOADTEPES TOCOTNTEG ME TN OWTPOoeN], 7lati PpiokeTor o©TA TOPTOKAA TOV
Katavoldvovtol og peyorvtepeg mocotnteg (Rousseffet al. 1987).

O woo@raPoveg sivar evoelg otig onoiec o B daktoiiog evromiCetar ot Béon 3 tov C
dakTuAMov. Avturpocorevoviot and v vraitleivn kot yevioteivn. H xuptdtepn mnyn tovg
etvar n ooy (Halliwell & Gutteridge, 1990). T 11 evdoelg avtég vadpyel Wdwitepo
eVOLPEPOV, EMEN £XOVV 1O10TNTEC O1GTPOYOVAOV Kot €neLdN £xel vrootnpybel 6t Tailovv
KATO10 POAO GTNV TPOANYN TOL KOPKIVOL TOL HAcTOV Kot TNV 0oteondpmon (Adiercreutz &
Mazur 1997, Tapiero et al. 2002).

Ov  avBokvavidiveg eivor 01  KOKKIVEG YPOOTIKEG TOV  OPOVTOV, EVO Ol
apoavlokvavidiveg amoteAoOvtal omd povopepr] ™G QAAPAvVOANG Kol Ta ovTicTOr(O
oAtyopepn.

Inuetoveton 0Tt oTig PAAPoVOLES, 160QAaROVES, PAaPOVES Kal avBokvavidives, Tov ival
ouvnNOmG oLVOEUEVEG e GAKYOPO, TO GLVOEUEVO Gakyapo eivor cuvnBmg yAvkdln M
papvoln, aArd umopel emiong va etvarl apafivoln, EuAOn, YAvkovpovikd 0&D 1 Kot KAmolo
Ao caxyapo. A&iler vo onuelmbel 6T  YAvKoGLAMWoN KaO1oTA To HOPLo TEPIGGOTEPO
VOOTOOIAVTA  OAAL ALYOTEPO OMOTEAEGUATIKA &vavil TV eAevbépov pllov. Alha
QAaPovoeldn, Onwg to oTIABEVia, 0ev gival gvpémg dtadouéva ot UTIKG Tpdeua. TTap’
Ola avtd og éva amd avtd, ™ pecPfepatporn, mov PpickeTon 6TO Kpaoi, £xel 000l peydan
TPOGOYN, EMEWON TAPOoLSIALEL avTiKopKIVIKEG 1010TNTE (Jang et al. 1997).

Ot Ayvaveg avoyvopilovior ®¢ @uTOOlGTPoYOVe, e&ontiag T 1010TNTAC TOVS Vo
avtayovifovtal ta owwtpoydva. Ta pova tpoeLa mov mepEyovy alldoAoyeg TocdOTNTES Omd
TIG Atyvaveg etvar o Avapdomopog kot to Avéhato (Axelson et al. 1982). Aryvéveg pe
LOpPON NG EVTEPOOIOANG KOl EVIEPOAAKTOVIG PBpédnkav ot1o mAAGUO KOl 6Ta 0VPO. TOL
avOpdmov (Steinmetz & Potter 1996).

g 0,11 0popd T G6eKOIPLO0EdN], aVTA Bewpovvtarl 6Tl TPoEPYoVTaL Amd T PLOOEWN,
nov gival Kuplwg evooelg pe 0éka dropa dvBpaka Kot 6100étovv SO KUKAO-TEVTOVO-
1eTpadOpo-mtupaviov. Ta 1p1doedn dmwg Kot To 6eK0IPO0EdN tvar cuvRBmG YAVKOLITIKMG
evopéveg evooels. To  Tepopatikd Oedopéve GYETIKA HE TN dOpacTKOTNTO TMOV
oekoipoed®V elvar pdAhov meplopiopéva. Avtd ogeiletor kvpiwg ot dvokoAio

Ao LOVMOOTG TOLG KOOMG Kot 6TNV EMOEKTIKOTNTA TOVG G€ 0&eidmon.
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Yvoyetilovtag tn Sopun Tov Hopiov TV dPOP®V PAAPOVOEI®V LE TV IKOVOTNTA TOVG

va decpevovy ehevbepeg pileg, TPoskuYOV OPIGUEVO YEVIKA KPLTHPLO. TOV GYECEDV dOUNG-

dpactikdtrag (Yanishlieva-Maslarova 2001, Frankel 2007). 'Etot, 11 avtio&ed®tikn 100G

dpdon e€aptdror amno,

™V mapovaio, vopolviouadas oty Béon 3 oro daxtviio C. To dylvko QAaPovoEdEg
mov €xel v 3-OH, 6nwg N eioetivn, N kateyivn, N KEPKETIVN, N LLPIKETIVI Kol 1M
popivn etvor 1oyvpol avaotoArelg g MmdKNG vIeEPOLEidmoNG CLYKPIVOUEVO LE
exetva mov otepovivron v 3-OH, dnwg N amtyevivn, 1 eomepidivn kot n vapryevivn.
™V Topovsio. 0iwAiot ocouod uetald tov oavlpoxo C-2 ko C-3 oto daxtdlio C.
YOopoyovwon avtod TOL OEGHOV EANTTMOVEL TNV OVIWOEEWMTIK Opdon TV
QAOPOVOEIODV.

v kapPovoiikn ouada otov avlpoxa C-4 tov daxtoiiov C. H opdda avtn Ppédnke
o€ OPIOUEVEG UEAETEG VA elval amapoitnTn Yoo TNV avTIOEEWMTIKY Opdon, EVd o€
dAeg Oyl 'Etor m xepketivn, mov éxet kapPovoiikny opdda otov C-4, éxet
HEYOADTEPN OVTIOEEWMTIKN OpAcn Omd TIG KATEXIVEC TOL GTEPOVVTOL KOPPBOVLAMKNG
ouddog otov C-4.

70V op1Buo twv vopolviioucowv. H avtio&edwtikny dpdon avédveton pe tov aplipo

TV VOPOELAIOPAO®Y Tov PBpickovion 6to dakTtOMO B kot €dkdtepa otov C-3°.

"Etoln popiketivn, mov €xet tpeig vopocvronddeg otic Béoelg C-37,C-4" kou C-5" tov

dakTOMO B, €xet moAD peyodldTepn OVTIOEEIOMTIKN Opdom amd TV KAUPEPOAT, TOV
&xel povo pia vopo&uitopdda ot Béon C-4” Tov daxtvAiov B.

v orevbétnon twv vopolviioudowv. O1 vopovionddes otig Béoeig C-5 kar C-7 tov
daktuoMov A, otig Béceig C-3'kar C-4" tov daxtvAiov B kot otnv 0éon C-3 tov
daktuAiov C gupaviovtor vo GuUBAAOVY CMUOVTIKO GTNV OVOGTOAN TNG ATTOKNG
vrepoeidmong. Ta prafovoedn ypetdlovion pia vdpo&viopdda otn Béon C-27 Ko
mv opdda ™G mupoyarroing (vopocviopada otig Béceg C-37, C-47, C-5') yuw
AVTWTEPOEEIOKN dpdoT).

™V mapovoia yAvkooviiwuévav cokyapwv. H cbvdeon pe clxyopa eAOTTOVEL TNV
AVTIOEEWDMTIKN KAVOTNTO TOV QAALBOVOEW®V, Yotl 6TEPEL TNV KOVOTNTA TOVG VL
dmcovv vopoyovo. 'Etol 10 dylvko pépog tov QAABOVOEWOV TNG KEPKETIVNG,
LLPIKETIVIG amyevivng, vaptyevivng, eomepdivng eival teptocdTEPO AMOTEAEGUATIKO
OTNV OVOGTOAN TOPOY®YNS UNAOVIKNG O10ASEHONG amd TOVg avTioToyovg YAvKoliteg

TOVG,.
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o w¢ uebolvouades. Ov opddeg aVTEC EAOTTOVOLV EMONG TNV OVTIOEEWOMTIKN
KOVOTNTA Y10, TOV 1010 AQYO LLE TNV TOPATAVE® TEPITTWOT).

o v kopPovolouaoo oty Béon C-5 kou v vopolviioudado oty Oéon C-3 i oty Géon C-
4. Ta eAaPovoedn autd, OT®G 1 POVTIVN Kot 1 KEPKETIV, UTOPOVV VA GYNUATICOVV
YNMKEG EVOGEIS PE 1OVTO GONPOV Kol Vo SUUPBAAOLY GtV avTIOEEWDMTIKY Opdom
TPOGTOTEVOVTOS TO CYNUATICHO EAEVBEPOV PV LE TO GUOTNUA TOV AVTIOPACEDV
Fenton.

Ot avToEedmMTIKEG 1010TNTES TOV PAOPOVOEDDV OIKOMOAOYOVUV TOV BETIKO POAO QLTOV
TOV EVOGEMV OTN OTPOPN] TOL avOp®TOL Kol TNV TPoPLAEN Tov amd acBévelec. Ta
QAaPovoEd] TOV TEPLEYOVTAL GTO KOKKIVO Kpaoi Bpédnke va avactéAlovv v ofeidmon
TOV YOUNANG TUKVOTNTOC ATOTPOTEIVAOV IN Vitro kot £tot vrootpixdnke 61t O propovcav
VO 0OKNOOUV GNUOVTIKY KOPSIOTPOCTOTEVLTIKY Opdor Kot in Vivo, meplopilovtag tnv
o&eldmon TV yaunAng mokvotntog Mmonpmteivov. H vtdBeon avtn evioyvnke, emmiov,
and to «["aAkd mapddolor», onAad amd 10 YeEYOovos 0Tl o meployr ¢ ['aAiiag Omov
EMIKPOTOVGAV TAPAYOVTEG OTMOG TO KATVIGLO KO 1] O10TPOPN UE MITOPE, TOV ELVOOVGAV TIG
KapO100yYEWKES TOONGELS, TopaTnPNONKAY YOUNAG TOGOOTH KAPOK®V TPOCSPOADY GE
avOp®OTOVG TOV KATAVAA®VAY KOKKIVO KPOOi.

Tavtoypova, opwe, Ppédnke o1t opiopéva PAafovoeldn propei va tapovotdoouvy in vitro
KOl TPO-0EEWOMTIKN OpAcT, TOV 0dNYel 6e mapaymyr| erevBépmv prldv Kol TEPUTAEKEL TO
Betikd polo avtdv TV evooewv. [lapatmpndnke, HaAAoTo, OTL | TPO-0EEOMTIKY GLT
dpaon frav avaAoyn Tpog T cuVoAKo aplfud tov vdpo&viouddmy (Cao et al. 1997). ‘Etot,
eV pia oelpd amd Hovo- Kot d1-udPoEueAaovoedn dev kotédelte oe £va cvatnuo Fenton
TPO-0EEOMTIKY OpAcT, PAAPOVOEION LUE TEPIOTOTEPES VOPOEVAIOUASES OUAOES, EOIKA, GTO
B-0axtOMo, mapovciccov onuoviikn mpo-0EEWMTIK) Opdon amd pileg vOpoELAiov
(Hanasaki et al. 1994). Inueidvetal, 0Tt 00EG EVHOOELS TOPOVGINGAY TPO-0EEBMTIKY dpaoT
enpdviav otov A-3aKTOAL0 TN dourn TG TVPOYOAAOANG. A&ilel, emiong, va avagepBel OTL 1
TUPOYOAAOAN €xel Ppebel Ot guvoel v mapaywyn tov vLrEPoLewiov TOLV VOPOYHVOL
(Hodnick 1986) amd to omoio pe v avtidpaorn Fenton pmopel va mapaybei n wwitepa
dpaotikn pila tov vopoluAiov (Galey 1997). H mpo-o&ewdmtikn avtn) dpdomn eival, icwmg,
VIEVOLYT YL TIG KLTTOPOTOEIKES KOl TPO-OMOMTOTIKEG WOOTNTEG TOV PAAPOVOEIDV TOV
amopovavovtal and dtapopa eappoakevutikd Botava (Ueda et al. 2002, Ismail & Alam
2001). "Exet avapepBel 0TL Aafovoedn pe dStopdpemon g mupoyorldAng ctov A- 1 B-

JOKTOA0 pmopel vo TPOKaAEGOUV HOVOKA®WVY Bpadon tov DNA mapovsion dpactikdv
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pope®v tov almtov (Ohshima et al. 1998).

Y10 onueio awtd dev B mpémer va mapoinedel va emonuaviel Ot amoteAécpata
TOAADV  EPYOCIOV  VITOJEIKVOOVYV  OTL OOUIKES 1W10TNTEG 7OV  PEATIOTONOOVY TNV
avTIOEEWMTIKT KOVOTNTA TOV PAAPOVOEW DV, UTOPOVV ETIONG VO EATIGTOTOMGOVY KOt TV
po-0&edmTiKn Toug Opdomn. o va pmopécovpe Aowmdv vo odnynbovue oe afdomota
CLUTEPAGLOTO, GYETIKA LE TNV CLUTEPLPOPA OVTOV TOV EVOCEMV IN VIVO, Bo mpémel vo
AaPovpe voOyn pog kot ) otabepdtnTo g pilag twv eraPovoedmv (Zhu et al. 1994).
"Etot, dopukd yopoknpiotikd Tov eAaBavoelddv mov avédvouy T otabepdtnta g pilag,
av&avouy Kol TNV ovTIoEEWmTIK dpdomn, Ve, GAAD OOMIKO YOPOKTNPIOTIKE OT®g 1M
pebuiioon kot 11 YAVKOGLAIWGT TV VOPOELAIOUAOMV LEWDVOLY TN TPO-0EEWMTIKN dpdion
(Cao et al. 1997). Emopévac, to duspuevn mpo-0EedmTIKE amoTEAECUATO TOV PAABOVOEDDOV
uopel vo. LETpLooTodV IN VIVO omd Tig nratikég peBviotpavopepdoes mov puebviidvouy ta
QAaPovoEdn.

2 SWUOPP®OT TG TPO-0EEWMTIKNG dpAons TV EAAPOVOEOV paivetal vo mailet
poro ko 1 Prrapivny C. Yyniég ocvykevipooels Prrapiving C petdvouy Tig dpacTiKES LOPPEG
o&vyovov Tov mopdayovtat and ta pAapovoedn in vitro (Bors et al. 1995). ‘Etot, 1 Brropivn
C 0a pmopovoe mbavoév in VIVO vo TPOTOTOGEL TNV TPO-0EEWBMTIKY OpAoT TOV
eAaPovoedmv. Enedn Aomdv ta gAafovoeldn extdg amd avtioeldmTikn Tapovctdlovy Kot
TPO-0EEOMTIKY Opdior, ypewdletal UEYAAN TPOGOYN OTN KATOVOAMOT TOVS O HEYAAES

d0GELG.

15.3 Tavviveg

Ta @lapovoedn umopel va etvar povouepny 1 moAvpepn. Ot TOALUEPElS EVMOELS
ovopdlovtot Tavviveg Kot avéioya pe T doun Tovg dtwpilovial 6 CLUTVKVOUEVES Kot
vdporvopeveS Tavvives. Ot GuUTLKVOUEVES TaVVIVES Etvarl OAtyopepT) PAOBOVOADY OGS TNG
KOTEXIVING KOt TNG eMKATEXIVIG KOl AmOvVIOUV G OPOVTO, AOYOVIKA, KOKAO KOl KOKKIVO
Kpooi, evdd ot vdpoivdpeveg mePEYoVV GLVNBWG YoAAKO 0&D (YaAloTavvives) 1| eAAaykd

0&D (eAayyITavVive) E0TEPOTOMNUEVO LLE VOATAVOPAKESG OTMG 1) YAVKOLN.

16. ExyvAion TOV TOAVQULVOAK®DV 0VGLAV TOV QUTOV
Q¢ exyOAon pmopel vo kKabopiotel  moparofr] T@V POdPACTIKOV 0VGLOV Amd TOVG
QLTIKOVG 16TOVG HE YPNON EMAEKTIK®OV OwAVTOV. To €l00¢ oL LVAWKOL Yo TO Oomoio

npoopiletar 10 exyOAIGHO elvar éva onuaviikd BEpo mov mpémel mhvto va AapPdvertal
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voym. ‘Etot, v 10 exyvlopo mpoopiletar yio ypiion ot TpoOQuLa, ot dloAvteg mov Oa

ypnoyomombodv Ba tpénet,

Vo 6TEPOVVTAL TOEIKOTNTOG

VoL £(0VV HEYAATN OHAVTIKT] IKOVOTNTO

Vo £(0VV HEYAAOVG GUVTEAEGTESG KOTOVOUNG

Vo Topovc1alovy LEYEAN EMAEKTIKOTNTO Y10 TIC TOAVPAIVOAEG
VO OVOKTAOVTOL E0KOAO 0O TO EKYVAGHOTOL

va gtvar adpaveic kot otabepoi

va gtvor ao@aAeis Yo To TepiBdAiov

va £gouv Kpd KOGTOG

vo punv givor eDPEAEKTOL

VoL UnVv EKPNYVLVTOL

Metd 10 mépoc NG SdIKasiog TG EKYOAIONG, TO EKYOMOUN OMOAAACETOL OO TOV

OWADTN pE €QapUOYN TNG KOTAAANANG peBodoroyiog Ommwg 1 dmbnom, n e&drtuon, n

Aetopilomoinon, 1 vrepdmOnon, k.a. H emdoyn e nebddov avaxkmmong eaptatol amd 1o

K60T0¢ TOL O10AVTN. Edv 10 KdGTOG £ivan peydro, umopel va ypnoyomombodv cuothuato

AVAKTNONG OTMG 01 TEPIGTPOPIKOT EEATHIOTEG, TTOV EMTPETOVY OMOTELECUOTIKY Kol avEE0OM

avaKTNon Tov OWAVTN amd To eKyOAopa. H odwdwacio g exyOAlong umopel va

BeltiotomomOei pe KatdAANAn emAoyn g nebddoL ekyvAoNG, TOL €100VE TOV O1HAVTY, TO

1EMOEG TOL O10ADTY, TN GYECN TOV OYKOL TOL O0ALTN TPo¢ TO PApog Tov delyloTog, T0

puéyebog twv tepaywiov Tov Odelyuatrog, ™ pvduon tov pH kot T pvOon g

Oepuoxpaciog (Moure et al. 2001).

o MéOooog exydlions. Av xor m KAaowkn pEB0dOG ekyOAong pe OAdTteg etvan

gvpOtata dwdedopévn, epapudlovror cuyva Kot aAAeg PEBodotl dmmg elvar avT ™G

emovelnupévng dmobnong (percolation), tov PBpacupov pe vepd (decoction), g

napateTanévng owPpoyns (maceration), g ekyvAong pe Bpoaotd vepd (infusion),

g e€avtAnTikng ekydiong (Soxhlet), g exybdiong pe pikpoxvpate (microwave

assisted extraction), tng ekyOAong pe vrépnyovg (ultrasound extraction), g

EKYOAIONG LE VYPA 610 VITepKpico onueio (supercritical fluid extraction), x.a.

Eidog owoddoty. H amddoon g exyviiong kobmdg Kot 1 PlodpactikdOTnTo TV

exyoMopdtov eéoptovtar oe peydio Pabud amd Tov SwAvtn, efoutiog g

PO PETIKNG AVTIOEEWOMTIKNG IKOVOTNTOG TOV EVOGEMV LE JLOPOPETIKT TOAMKOTNTA
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(Moure et al. 2001). Av kot ot amoAkol SHAVTES eivar o1 TAEOV KATAAANAOL YioL TNV
EKYOAIOT TOAVQAIVOADY amd TO vePO, M aBavOAN Kol TO veEPD, OV &ivol TOAKOL
JAVTEG, gival ovTol TOV YPNGIULOTOOVVTAL EVPVTEPA V1ot AOYOVG TOGO VYIEWNG OGO
KOl KOGTOVG Y10 TNV EKYOAICT] TOAVPAIVOA®Y 0td T TPOPIa. Aappdvovtog vToyn
0Tt N aBavorn amotedel KHPLO GLGTATIKO TV OAKOOAOVY®OV TOTAV, E0KOAN YiveTol
AVTUMNTTO OTL M TOPOLGIN TG GTO TEAKO TPOTOV OV €YKVUOVEL KvOHVOLS Yo TOV
KatavoAoty). Emiong kot to Beppd vepd cuviotd Evav AAAo ac@aAn SoADTY, 0ALA
OEV TPOTIUATOL 1] YPNOT TOV YOTL UTOPEL VO TPOKAAEGEL LETOVGIMOT TOV EVEPYDOV
OVLGTATIKOV KOTA TN ddpKeLa TG ekyvAong (Moure et al. 2001).

o [lwoes owadvty. Or doAbTeEG pe pKpOTEPO 1EMOEG TapoLGLAlovy TNV TAoM Vi
av&AvVoVY TNV TOYLTNTA TNG EKYVAIONC YTl UTOPOVV VO O1EPYOVTOL SOUEGOV TV
TPYOEWDMY ayYEi®V TOV QULTIKOV 10TOV TOYLTEPA Omd OGAAOVLG OWAVTEC e
HEYOADTEPO 1EMOEC.

o JYyéan Oykov o10A0tn mpog Popog ociyuatos. OGo 1 oy€on Tov OYKOL TOL SAVTY
mpog 10 Papog Tov delypotog €lvorl UEYOAAVTEPY], TOGO 1 OCLYKEVIPMOON TWOV
TOAVQUIVOADY o010 OtdAvpa Ba givor yapunAotepn, €10l ®oTe 1 UETAPOoN TOV
TOAVQUIVOADV OO TO PLTIKO delYHO TPOS TO O1dALNA Vo Eival peyaddTepn.

o  MéyeQog teuoyidiwv ociyuaros. H peloon tov peyébovg tov tepoydiov Tov
delypotog pe Opavon 1M pe Gheon emToydvel TN OlodKacio ekyvAong, yuotl
oLEAVETAL 1] GLVOAIKT EMPAVELX TOV OETYUATOC OV givon exteBeévn otn dpdon Tov
SLADTN KoL, OKOUN, LEWMVETOL 1] ATOGTOCT| TOL TPETEL VAL O1AVOGEL O SLHADTNG Y10 VoL
e0doel o010 eomTEPIKO TOV TERayWiwv. Emiong, mn ypnon mnkrvacov Kot
KLTTOPWVOCMY HE OKOTO TN Opadon ToV KLTIOPOV ETTOYVVEL GNUOVTIKA TNV
ekyoMon (Moure et al. 2001).

o Pobuion pH. H dAvtdto 1OV TOADQUIVOAK®V EVOGEMV KOlL TOV OVIIKOV
HLOPO®OV TOVG peTafdiietar onpovtikd pe to pH tov dwwddparoc. Avtdg eivar o
Adyog Yo tov omoio o pH tov dwAvtn ekyvAlong mpémer va puBuileton otnv
KatdAAnAn mepoyn. Etol, my. m péyot SwAvtdtte TV TOAVPAVOADY GTO
andvepa g Prounyaviog eraoradov mapatnpridnke og pH 4 (Moure et al. 2001).

® Ogpuorpacio. Me v avénon g Beppoxpaciog avéavetor  taydTNTo EKYOLAIOTG
vyt n OepudTTo EAATTOVEL TO 1EDIES TOV OOAVTOV v awEdvel T dloAvtdTnTa
TOV OVCIDV KOl TOVG GUVTEAESTEG OBYLONG TV TOAVPUIVOMKAOV gvidocemv. H
avénon, opwg, g OBeppokpaciog mepropiletor, TOAAEG @OPEG, Amd TN VoY TV
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ovow®V 1oL eKyVAilovtal, apov mn Péitiotn Beppokpacio Bo mpémer vo eivan
yapmAotepn amd ) Oeppoxpacio amocvvieons tov moilveawvordv (Moure et al.

2001).

17. IIpocoropiopdg TG UVTIOEEIOMTIKNG LKOVOTITOS TOV EKYVAMGUATOV TOV QUTAOV

Ot péBodot Tov ¥PNCOTOOVVTAL Y10 TOV TPOGOHIOPICUS TNG AVTIOEEIOMTIKNG IKOVOTNTOG
TOV EKYVAMOUATOV TOV QUTOV pmopel vo dokplBovv ce ovtég mov otnpilovior o€
unyovicpovs petapopds atopmv vdpoyovov (Hydrogen atom transfer mechanisms), oe
exetveg mov otnpilovion e punyavicpovg LeETapopds Lovipmv niektpoviov (Single electron
transfer mechanisms) kot 6 dAAeg Tov 6TNPILovToN Kot GTOVG dVO CVTOVG UNXAVICUOVG,

Ao 11g peBodovg mov ompiloviar oe PUNYOVICUOVS UETOPOPAS ATOU®V VOPOYOHVOUL,
nepLocotePo Yvwotég eival n néBodog ORAC (Oxygen Radical Absorbance Capacity), 1
puébooog TRAP (Total Radical-Trapping Antioxidant Parameter), m  pébodog
ANUEPOTAVYEINS, 1 HEB0DOC poTOYNUEWPOTOOYEWS. Kot 1 HEB0dOg o&eidmong Ttwv
YOUNANG TUKVOTNTAG MITOTPMOTEIVOV.

e H uébodoc ORAC ompiletor otn pETPMON TNG OVACGYESNG TOL TPOKOAEL TO
eKyOMopa oty ofedmTikny opdorn pldv vrepoeldiov mov TapdyovTol amd TV
évoon 2,2’-azobis(2-amidinopropane)dihydrochloride (AAPH) ka1 mpocdiopilovton
amd Vv anoie pOopiopov g ehopilovcsag provopeskeivng (Ou et al. 2002).

e H pébodog TRAP otpileton omn pétpnon g KavoOTnTag ToL EKYVAGLOTOS Vo
napeumodilel v avtidpaon twv plov vrepoediov mov mapdyovtal ond AAPH pe
po ovcio-ogike.

e H pébodoc ynmuewoeotavyelog otpiletor ot pETPNON NG IKAVOTNTOS TOV
ekyvAiopatog vo mopepmodilel v avtiopaon erevBépov pldv pe AovUIVAAn TPog
OYNUOTICUO OVGLOV GE dUYEPUEVT] KATAGTOGT TOV EKTEUTOVV YNUELOPOTAVYELO.

e H pébodog ootoynueopotadyelag omotedel ocvvovaopd e pebddov g
YNUELOQOTOVYEWG KOl TNG QOTOYNUIKNG Topoy®myns pldv Tov ovioviog Tov
covmepoediov Tov 0ELYOVoL.

e H pébodog o&eldwong twv youning mukvottog Mmonpmteivay otnpiletal otnv
AmOUOVOCT] TOV YOUNANG TLUKVOTNTOG AMOTPOTEIVOV Omd @PECKO oipd, oTnv
ofeldwon tovg amd wvta Swebevovg yaikov 1 AAPH, wor ektipnon g
OLYKEVTPOONG TV VOpolmepolediny tTov Mmdiov pe pérpnon ota 234 nm TV
ovlevypévav deviov 1 g Tiung vepoewinv (Prior et al. 2005).
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Amd Tig pebddovg, mAA, mov otnpilovrol o PNYOVICUOVS UETAPOPAS LOVIPOV
niektpoviov, mo yvootr givor 1 pébodoc FRAP (Ferric Reducing Antioxidant Power). H
nébodoc FRAP ompiletanr oty avaymyn amd 10 eKyOAouo Tov Tpiobevovg o€ diobevi
oionpo o€ pH 3,3 Kot T QOTOUETPNOT TOL EYXPDOUOV TPOidVTOG ToL oynuotiletat (Ou et al.
2002). H pébodog avtn dev mpoceépetol yio delypota pe EVIovo YpoUOTIGUO, e&ontiog
ONUOVTIK®OV TOPEVOYANGE®V GTN LETPNOT).

e 0,11 apopd T nebddovg mov otnpiloviot Kot 6ToVg dVO PUNYOVICUOVS, TEPIGGOTEPO
yvootéc givar 1 pébodoc erevbépwv pilav ABTS (2,2’-azino-bis(3-ethylbenzothiazoline-6-
sulfonic acid) kou 1 péBodoc erevbépwv piidv DPPH (2,2-Diphenyl-1-picryl-hydrazyl).

e H uéBodoc erevBépwv pilov ABTS otpileton otnv ikavoOtnTo TOV EKYLAIGUATOC VO

e€ovdetepavel to otabepd katidv g pilag tov ABTS (Miller & Rice-Evans 1997).
Y outv v nébodo, to ABTS ofeddvetan and pilec vmepolediov N dAheg pileg
TPOG TO KATOV NG ovtioToyns pilag, To omoio eivor Eviova YPOUATIGUEVO Kol M
avTIOEEWMTIKY dPACTIKOTNTO TOV EKYVAICHOTOS ATOTIATOL OO TNV IKOVOTNTA TOV
VO, EMITTOVEL TNV €VTOOT TNG YPAOONS, OVTIOPAOVTAS GUESH UE TO KATOV NG pilag
ABTS (Prior et al. 2005).

e H uébodog erevbBépov pilliov DPPH ommpileton otnv ektiunon ¢ avaywyikng
wKavoTNTag ToVv EKYLAMouatog évavtt g piCag DPPH pe pétpnon g peimwong g
amoppoenong g ota 515 nm (Brand-Williams et al. 1995). H pifo avty
OVELPIOKETOL OTO EUTMOPLO KO, £T0L, O0EV eivar avaykn va moapoydel mpv amd

uétpnon 6mwg ovpPaiver pe  pila ABTS (Prior et al. 2005).

"=
(Antioxidant)

o O - )
Q& 7 \ N
O,N p— \ = O,N —
" O % e O

NO

Ewova 6. Avtidpacn DPPHe - avtio&eidwtikod kot oynuaticpog DPPH-H
(Moon & Shibamoto 2009).

Meta&d tov mapoandve peboddwv, mepiocdtepo dnpoeireig ivar ot péBodor ABTS ko
DPPH (Davalos et al. 2004, Mathew & Abraham 2006). Avtég ot pébodot divovv Ta mo
YPNYOPQ OMOTEAEGHOTO YWPIG Vo amaitovy peydAov kdotovg eEomhopd. H pébodoc ABTS
Tapovotdlel 10 emmALOV TAEOVEKTNUA OTL pmopel va ypnoyomomBel e peydn meproym
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Tiwov pH kat, emopévog, ivol mo eAKuoTIKn) Yo pétpnon dsypdtomv mov Ppickoviol o€
dwpopetikd pH (Lemanska et al. 2001). Eriong, avt n pébodog pmopet va ypnoyonomel
o€ MOAAEG epapuoyés, ywori o ABTS etvar d10Avtd Oyt poévo oe vdpdeilovg oAl Kot
vOpoOPoPovug daAvtec. [lapdia avtd, n puEBodoc avty mapovctdlel To peovEKTNUA OTL 1
pila ABTS dev avevpioketar 6To eUmoOPLo Kat, £TG1, €ival avaykn vo Tapdyetal Tpv omd
HETPNON, VO €ivan Katl TOAD gvaicOntm ot Beppomra kot to ewg (Miller & Rice-Evans
1997).

e avtiBeon pe ) pébodo ABTS, n néBodog DPPH givan gvaicOntm oto pH ko, oyetikd,
ypovoPopa (Brand-Williams et al. 1995). Eniong, pmopel vo. 0dNyHoEL 6€ VTOEKTIUNGOT TNG
avTIoEEWMTIKNG KavATNTOS, OTOV TO detypota elval EvIova YPOUATIGUEVO OO YPOCTIKES
omm¢ ot avBokvaviveg (Arnao et al. 1999). Kot avtd ywoti n péyiotn amoppdenon tov
avBoxvavivav mov etvar ota 475-485 nm Ppioketor TOAD KOvid 6To UNKog kopotog (515
nm) ¢ amoppoéenong tov DPPH. IMapoéra avtd, n péBodog DPPH eivor eAkvotiky, yoti
etvat amhn, younAol K6GTOLG Kot TaPOVGLALEL KOAY] ETAVOANYILOTNTO.

210 onueio avtd Ba mpémer Wiaitepa va emonuaviel to yeyovog 6Tl petald TV
EPELVNTMOV OV OGYOAOVVTIOL UE TNV EKTIUNOTN TNG AVTIOEEWMTIKNG KAVOTNTOS QUTIKDV
EKYVMOUATOV epuovileTar, TOAAEG POPEC, UEYAAN OOOTOPA OMOTEAEGUATOV Yo TO 1010
poiov. H dwomopd avt amodddnke, kvpimg, 010 yeyovdg OTL 01 O1APOPOL EPELVNTEG
xpnoorowvy pebddovg mov otnpilovtal oe HETPNON OOPOPETIKAOV 1O0THTOV TMOV
avTiogedotikov. 'Evag dAloc Adyoc YU avtiv v S106Topd TOV TYOV Eval 1 0cLUP®Via
TOV EPEVVITAOV GE 0,TL APOPA TIG LOVAOES EKPPACTG TOV OTOTEAECUATOV.

Aoaupdvovtag voyn 10 yeyovog OTL o TPOPIUN. Eivol TOADTAOKO UIYHOTO SL0pOp®V
OLOTOTIK®V, YIVETOL €UKOAM OVTIMNTTO OTL givol adbvatov vo eKQOPACTEL 1 OAIKN
AVTIOEEWDMTIKT KOVOTNTA LE PACT T AMOTEAECHATA GO TNV EPAPLOYN LG HOVO HeBdd0v
OV UETPE €va HOVO OVTIOEEMTIKG. XnUEIdVETOL OTL M WoviK HEB0dOG ekTiunong g
AVTIOEEWDMTIKNG IKOVOTNTOG OeV EYEL LEYPL CNUEPO OLOLOPP®OEL Kot OTL OAES 01 droBETLES
péBodot mapovotdlovv To OKG TOLG HEOVEKTNHOTA Kot TAcovekTiuota. Emopévmg, yu
afomoteg petproclc, Ba mpémel koveig Oxt LOvo va AapPavel vToYN TIC TAPOUETPOVS TTOV
empedlovy TNV OTOTEAEGUOTIKOTNTO TNG EKYVAONG, OAAG va epapudlel, emmAéov,

TOVAGYLGTOV 000 HeBOdOVG exTipnong g avtoéewdwtikng dpaons (Yoo et al. 2007).

18. Broowa0eo1p0tnTOo TOV TOAVQUIVOLOV

Eivor yvootd, o6tt m Poroywkn opdon TV TOALQOWVOA®V efaptdtal amd T
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BrodwBeciudtTd TOVG M OMOla, pe TN OEPA NG, EMMPEAlETal amd TUPAYOVTES OTMG M
Uik dopn, m ovlevén pe dAdec moAlveowvores, vdatdvOpaxes 1 o&éa, o Pabudg
TOAVUEPIGLOV Kot 1 dtoAvToTNTd ToVg (Xiov 2003).

H ymuucn doun tov moiveovoimv mpocodlopilel to Babud g aroppdenong tovg omd
10 évtePOo KaBMG Katl T eVoT TOV PeTABoMTOV Tovg 610 TAAGHa. O Babupoc amoppdenong
elvat younAog ywo TNV KEPKETIVN Kal 1 povuTivn Kot VYNAOS Yo TV KateXivn TOL TPAGIVOL
TGOY10V, TIG I6OQAUPBOVES TNG GOYLOG, TIG PAAPOVES TOV ECTEPLOOEOMV KOt TIG 0VOOKLOVIVEG
TOL KOKKIVOL Kpaotov. [Ma ta mepiocdTEpa PAAPOVOELDT] TOV ATOPPOPAOVTOL OO TO AENTO
EVTEPO, 1 GLYKEVTPMOOT] TOVG GTO TAACUA £Ivol TOAD YOUNAN, apov o xpovoc nuicelag (mng
ToVg etvan mepimov 1-2 dpeg. Opwg, o ypodvog nuiceag Cong g Kepketivng etvar moAv
peyoAvtepog kot eBdvel tic 24 mpeg, mbovmdg eEontiag TG TAGNG CUVOECNC NG UE TNV
aAfoopivn tov mhdopatog (Manach et al. 1995, Hollman et al. 1997, Dangles et al. 200).

Eniong, ov pAafovec, ot 1copAiafovec, ot pAafovoreg Ko ot avBokvaviveg amavtodv
ovyvl og Lopen YAVKOLITAOV pe voaTavOpakes mov eivar cuvnBwe YAukoln N papvoln, oAl
umopel va etvon kot yoAoktoln, apafvoln, EuAoln, yAvkovpovikd o0&y, kKAr. O apBudg tov
voatavOpdkwv givar cuvnbmg €va, 600 1 Tpia LOPLO 6e O18PoPEg BEGEIC VTOKATACTUGEMS
TOV TOAVPOIVOADY. O GYMUATICHOS TV YAVKOLITOV oVT®V €TNPeAlel TIG YNUIKES, PUOIKES
Kol froloyikég 1010t te TV molveavoAiav (Tapiero et al. 2002).

Axoun, eAABOVOEIdN OTTMOC 1| EMKATEYIVI] AVELPIGKOVTAL GLYVE AKVA®UEVA, KVPIWOGC, e
YoAAMKO 0&0. B€Pata, n akvAiowon dev emnpealetl ™ PlodtabectudTNTO TOV TOAVQPAUIVOLDY GE
1660 peyaho Pabud 6mwg m ovlevén pe voatdvOpaxec. Daivetor 6T To PAAPOVOEIdN
dEpyovtat amd T PloAoyikég pHepPpdveg Kot amoppo@aviol Ympic va mponyndei vopoéivon
N d1domacn Tov popiov touvg (Nakagawa et al. 1997).

Eniong, vopoxkwappopkd o&éa Onwg t0  KaPekO o0&, amoviovv  cuvnBmg
gotepomompéva e voatdvOpakeg, opyavikd o&éa ko Amidia. Evdewktikd avagépetar to
YAopoyeVIKO 0ED, o ovsio mov Ppioketal oe VYNAL emineda oTOV KOQPE Kot AmOTEAEL
gotépa 1oV kapeikov o&eog (Clifford 1999). H povn 086¢ petaffoAopod tov YAwpoyevikoy
o&éog etvar M pKpoyAopida Tov EVTEPOL APOD O OPYUVIGUOG TOL OVOPOTOL oTEPEiTOL
EGTEPOUCAOV IKOVAV VO aneELeLOEPDTOVY TO KAPEIKO and 10 yAwpoyeviko oD (Kroon et al.
1996, Plumb et al. 1999).

Aev mpémel akOun vo mapoinedetl va avapepBel to yeyovdg, 41t 01 TOAVPAIVOAES TTOV
amoppopmvtal petaforilovtal 6To Nmap, ATEKKPIVOVTAL GTN YOAN Kol OTAVOLV GTO KOAOV

0€ OLPOPETIKT YNLUKT LOPON OO TNV APYIKT], EVO 01 TOAVPAIVOAES TTOL OEV OTOPPOPDVTOL
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OTO GTOMAYL 1] TO AENTO £VIEPO KOL LETAPEPOVTOL GTO KOAOV, Oev aAAALOLV YMKN doun.
Avtd elvar mOAD onuavtikd yoti To KOAOV €Yel OMUOVTIKY HKPOyAwpida 1 omoia €xet
mOAVEG KATOAVTIKEG Kol VOPOAVTIKEG 1OWOTNTEC OOTOCNG TM®V  TOAVQUIVOADV OE

AmTAOVOTEPES EVOGELS OTIMG TOL patvolkad o&a (Tapiero et al. 2002).

19. H onpocio TovV ToAv@avorL@v 6TV vYEia Tov avlpoTov

MolovoTt 0 opyaviopdg pumopet va avtaneEAfel oty mopovcio twv eAevBEpwv piov,
VIEPPOPTOGTN TOV OpyovicHoD pe elevbepeg pileg umopel va cvuPdrer oty gpedvion
TaBOAOYIKOV KATOGTAGEMY OTMS TO KOPIYYEWKA VOCTLATO, 1] NOTIKY VOGOS Kol KAmoo
elon kapkivov. Kot ovtd yiorti 1o apykd otddo snpovpyiog erevfépmv pllov eglicoeton
0€ U0 OWTOKOTOALOUEV] OAVCIOMTN ovTidpacn mov pmopel vo mpokaAéoel PAAPN ota
KOTTOPO.

Yuyvd, Ta evooyevr evOopikd 1 un evOOUIKGE GLGTHOTO TOV OPYOVIGHOD EIval OVETOPKN
Yo TN OwTHPNoN NG OmAPOiTNTING 100PPOTHOS OTN OpAcT TOV OLEWMTIKOV KOl
avTIOEEWMTIKOV TopoyOvIov. Avtn M 1ooppomio mwov Oewpeiton omapaitnn yoo v
eCaopaMon kot dotThpnon ¢ vyeiag Tov avBpdmov Kot TV TPOANYN EUEAVIONG
naforoyikwv Kataotdoewmv (Frankel 2007) umopel va dacpolotel pe v mpOSANYM
QOIVOAIK®OV OVTIOEEWMTIK®V, TO. 0Toiol EKTOG OO TOV POAO TOUG VO TPOGTATEVOVV T
TPOQIUa omd TIG PAaPepég cuvemeleg TG ALTOEEId®ONG KO TG POTOELAIGHNTOTONUEVTG
0&eldmong, £xovv TN dSVVOTOTNTO VO SPOLV KO 1O EVIGYLTES TNG EVOOYEVODS AVTIOEEIOMTIKNG
apovag (Frankel 2007). Eropévoc, o vrepPoiikdg oynuoticpdg erevdépov pridv pumopet va
amoutel LYNA STNTIKNY TPOGANYT TPOPIL®Y TAOVGL®V GE aVTIOEEWMTIKES PrTapiveg Kot
moAvpavolkég evnoelg (Owen et al. 2000).

Y10 onuelo ovtd ailer iomwg va emonuoviel O6tL o OVTIOEEWOTIKA G VLYNAEG
OCLYKEVTIPAOGELS YapoKTNpilovTor TOAAEG opEc amd mPo-0EeWMTIKY dpdon Katd v omoia
EMITOYVVETOL 1 KOTOGTPOON ONUAVIIKOV Plodoyikov popiov omog 10 DNA, ot
VOPOYOVAVOPOKEG KOl O TPMOTEIVEG. QoTOGO, 1 IN VItro mpo-0EE3®TIKY dPACTIKOTNTO TOV
AVTIOEEIWTIKAOV dlopEPEL 0o TNV IN ViIVo dpactikdtnrta. ‘Etot, evd otig in Vitro dadikooisg
éxel amoderyBel  TPo-0LeWMTIKN OPACTIKOTNTO TOV OVIIOEEWDMTIK®V, N TPO-0EEWOMTIKY
dpaoTikOTNTA Eivorl oYEdOV apeAnTéa oTic in Vivo dadikooieg (Noguchi & Niki 1999).

AmoteAéopoto TOAA®Y PEAETOV LTOGTNPILOVY TV EVEPYETIKN SPAOT| TOV QUIVOAK®OV
avTIOEEWBOTIKOV EVovTl ToV PAafepdV GUVETEIDV NG 0EEWBMTIKNG KaTOTOVNoNG IN VIvo.

Eivat yvooto, 6TL ) vepPoiikn mapaymyr erevfépwv pllov, g cuvémeln TG 0EEWDMTIKNG
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KOTATOVNONG, Uopel vo TpoKoAEceL PAAPec o€ OAQ To LAKPOUOPLO T®V KLTTAP®OV OTMG
DNA, mpoteiveg, Mmidia, k.4, kabhg kot oe opyovidw Onwe pepPpdveg kot pitoxovopua,
00MNYOVTOG 0€ CLGGMPELST PAAPOV, TPOKANGN TOHOAOYIKMOV KATAGTACE®MV Kot BAvaTo TV
Kuttdpov. H a&io tov avtiofedotik®v £yKettal oTny KovOTnTd TOVS VO TpoAapBdvouy Kot
va  avtipetonioov v 0&EBMTIKY  KOTOTOVNON 7OV  EUMAEKETOL O€  TOHOAOYIKES
KOTAGTACEL, OT®G afnpooKAp®on, SN, achévelec TV TVELUOVOY KOl TOL NTOTOG,
VEVPOEKPLMOTIKEG  ao0éveleg  Omwg  Alzheimer, Parkinson, 1oyeveic oacOéveieg,
KOPKIVOYEVECELS, KOTAPPAKTNG, YNpavon, K.d. (Johnson 2001, Visioli 2006, Frankel 2007).

H mpootatevtikn dpdon 1@V mOADQOIVOAGV, KUpiog OcwV £xovv 0pHo-dlpaivoliK|
KOTEYOMKT] oUVTOEN OTO HOPLO TOVG, OMOOIOETOL GTNV KOVOTNTA TOLG VO, SECUELOVY TIG
elevBepec pilec M va S10KOTTOVVY TIG AAVGOMTEG 0EEWMTIKEG avTdpdcelc. H avtiogedmtikn
Ophon TOV TOAVQOIVOADV EKONADVETOL WHE TMPOCTACIO TOV AMIOTPOTEIVOV YOUNANG
mokvotTog omd v ofeldwon Ko, Katd OLVETEW, TN Helwon g amoTfEuEvNg
YOANGTEPOANG GTOVG 10TOVG, OAAL Kot e OpAcT EVavTl TV OEEWMTIK®OV TOPOyOVI®OV TOV
emOnAokod 10100, HE OMOTEAECUO. VO HEWOVOVTOL Ol TOAvVOTNTEG  OYNUOTIGHOD
afnpopatikng mhakac (Xiov 2003). In vivo perétec (Wiseman et al. 1996) édei&av 6Tt o1
TOAVQUIVOAEG TTOV TTPOEPYOVTOL OO TO TapBEVO eAadANO0 EUmOdOifoVV ATOTEAECUATIKG TV
0&eldmwon TV MTOTPOTEIVOV YOUNANG TLUKVOTNTOG Kol OVEAVOLV TNV TOPAY®OYT TOV
ayye100106TaATIKOD povoéediov tov almdtov T0 omoio, emiong, eumodilel v ofeidwon Twv
MIOTPOTEIVOY  YOUNANG TukvOTNnTOC, Mol dwdwkacio 1 omoia oyetiCetar pe v
aptnplockipwon (Aviram 1996). Ta mepapatikd avtd dedouéva onpilovv v vobeon
OTL 01 aVTOEEIOMTIKEG 0VGIEG TOV TPOEPYOVTOL OO TO EAOMOANDOO OPEAOVYV TO KAPOLOKO
ocvommua tov avBpomov (Visioli & Galli 1998). EmumAéov, ta @Aafovoedn £&yovv
avTBpoUPOTIKG Kot oyyE0TPOoTaTELTIKO poro (Xiov 2003).

AxOuN gtvor yevikd amodektd OTL KOTA TN SLAPKELD TOV GYNUATIGUOV Kol TNG OVATTLENG
TOALDV HOpO®V Kapkivov, Aappdvouy ydpa 0EEBOTIKEG depyacieg mov £xovv KaboploTikd
pOAO oV KapKivoyéveon. AvTég ot Olepyaciec oyetiloviol pe TV mapovsio dPaCTIKOV
Lope®V 0&uydvov Ontmg Twv Pridv Tov VOPOELAIOL Kol TOV VITEPOEEWIOV TOV VOPOYHVOUL, Ot
omoleg €AEYYOLV TOV TOAAUTAAGCIOAGUO TOV KLTTAPWV Kol UTOpel va emnpedlovv Tovg
UNYOVIGLOVG TNG AMOTTOONG TOVG. AVIIOEEOWTIKA, OTMG 01 TOAVPAVOAES, UTopEl vor £xouv
{omg TV IKOVOTNTA VL AVTOY®OVIGTOVV KaBoploTikohg Tapdyovieg g Kapkivoyéveons. Kat
avtd yuti ot evoeifelg 0Tl M TPOSANYN TOV AVTIOEEWMTIKOV UTOPEl Vo €XEL EVEPYETIKA

amoTEAEGHOTO G€ KOAONOES OAAG Kol KOKONOES OyYKOvg mov €yovv NN OnpovpynOei
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drapkmg avédvovton (Lin et al. 1996, Katiyar et al. 1997, Lu et al. 1997).

Emumiéov éxel dramiotwbel 6TL 01 AVOAIKES EVOGELS AGKOVV GUAVTIKY| OVTIPAEYLOVAOIN
dpdon. H avtipreypovddng opdon twv eovorl®mv Kot wilaitepa g vopo&uTupocOANG Kot
™¢ elaogupmmaivng, £xetl depevvnbel amd tovg Visioli et al. (1998). Ot epgvvntég avtol
avépepav 6Tt 1 VOPOELTVPOGOAN HITOPEL VL FPAGEL KOTA TOV UETUPOMK®DV TPOIOVI®Y OV
TPoépyovTol omd TiG 0EEBMTIKEG PAAPES TV KLTTAP®V €antiag TG OpAong TV dPUCTIKOV
popeov  o&uydévov. Emopéveg ocvumepaivetor  0tt T0 ghodrado, e&outiog NG
VOPoELTVPOCOANG ToV TEPLEYEL, Bo PUITOPOVCE VO EXEL TPOCTOATELTIKY| EMIOPACT EVAVTL
acBevelwv mov yapakpiloviar amd petaforés e dumepatdTNTAg TOL EMONAiOL, OTTMOC
glvo o1 QAEYUOVMIELG YaoTpeEVTEPIKES 0loBéveleg (Manna et al. 1997).

Axoun  o@aivetar 0Tt 01 TOALQAIVOAEG  €YOVV  KOL  OVTIOAAEPYIKEG  1010TNTEG
TapeUTodilovtag T cvacdpevon TV alponetaiimv. Ot Pieroni et al. (1997) avépepav 6tL 1
VOpo&LTLPOCOAN eUmodilel To GyMUATICUO TOV AgvKkoTtpieviov B4 katl T cvykOAANoM TV
aoTETAAI®VY, aviiloyo HE TN yopnyovuevn 06om. Extdg amd v vdpoutvupocdin, 1
EAOEVPOTOIVT], TO KOPETKO 0ED Katl 1 TVPOCOAN eumodilovy emiong ToV GYNUATICUO TOV
Aevkotpileviov B4 peidvovrtag ™ 0pactnpldTnTa ToV KATaALTIKOD evivuov S-Mmoéuyevaon
(De la Puerta et al. 1999). Axéun, pe T TOAVQOIVOAEG OVTEC EUTOSILETOL 1) GLCCMOPELOT)
TOV OUOTETAAI®V, 0 oYNUATICUOS TG OpopPo&dvng B2 and dinyepuévo oapometdiio Ko m
oVooMPELGN TOL 12-VOPov-eKooITETPAVOTKOV 0EE0G Kat TG Bpoufolavng B2 oto mAdoua

(Pieroni et al. 1995).
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B. TA ®YAAA THX EAIAY QY [THI'H ANTIOZEIAQTIKQN OYXIQN

20. H Ena
20.1 Ipoéievon km eEdmimon TG EAdg

H xataymyn mg eMdg ybveton ota fadn tov acdvev. H wotopia e eMdg apyilel mpv
amd TNV EMVONGCN NG YPUPNG, OTO TPOIGTOPIKE YpoOvia. ATO €pevveg mOL Eyvav oTa
avOpakopopa otpodpato s Koung g EvPoiag Ppédnkav Ao eMdg mov amodeikviouy
OTL 1 eMd eUTPpOVE TPV TNV gRPdvVIon tov avOpmmov. Emiong, aroAiBopéva oo eMdg
Bpébnkav ot Zaviopivn kot Nicvpo, mikiog mepimov 50.000-60.000 ermv (ITovtikng
2000).

[Tapd to evppato avtd, moAlol 16TopIKol GVYypapels Bewpodv g mbavoTePO TOMO
KATOY®YNG TS EMAG TNV TEPLoyn TS Xvpiog kot g Mikpdg Aciag, evd vrootnpilovv ott
01 TPMTOl KAAMEPYNTES A MTay ot Doivikes. Ao TN Zvpia 610000MKE 6TV VIICIOTIKY
EMGda evdy amd tovg Poxoaeic oty Hrepotikny EALGOa, v [tario ko peténeita otnyv
Iomavia. Q01060 aypleMéc amovtobv oe O Ta TapdAla e Mecoyeiov, and v Iomavia
puéxpt v Atyvmro. H ghd amd v Atyvrto, 6mov kKaAMepynOnke cuoTNUOTIKO OO TOVG
Inutikovg Aaove, dwdoinke oty Kompo kot oe GAlo pépn g Bopelog Appikng. Ot
Mwoiteg, efoupetikoi Boioccomdpol kol EUmopol, OEdMoOV TNV KIAMEPYEW TOV
eEAOOEVTPOV 0T OLTIKA Tapdila TG Mecsoyeiov. £’ avtd Pondncav Kot ot KMpoTiKol
TOPAYOVTEG TTOL YOPAKTNPILOVV HUOVO TIC YDPES TNG UECOYEINKNG AEKAVIG OV £XOVV TIG
amopaitnTeG GLVONKES Yo TNV avATTLEN 6€ TOGO ONUAVTIKO Babpd, TG KOAAEPYEWNG TOV
eloodevtpov. Evpnuota amd meproyéc g Itariag, e Bopetag Appikng, g lomaviag, ™
Mukpdg Aciog kot g EALGS0g paptupodv v dmapén kot KaAMEPYELd TG 6T AeKAVN TG
Mecoyeiov amd v apyoardtra (Boskou 2006b, Therios 2009).

Ymv EAMGda n eMd kaAlepysiton omd TOVG TPOIGTOPIKOVS YPOVOLS, OTMG
QTOOEIKVVETOL QO TO EVPNUOTO OVOCKOP®V 6T MuKknveg, otn Onpa, kot otnv Kvmaso.
Yopeova pe to apyaio keipeva, n Afiog, n EvPorwa, n Zapog kot 1 Aéofog Ntav tomOL
KoAMEpyewg, eved to [ovia vnold avaeépovior og mePoyEs KoAMEPYEWS omd TOVG
opnpkovg xpdvovs. Ot apyaiot ' EAANveg anéddav wiaitepn onpacio oty KOAMEPYELL TNG
eMds. Katd v ehdnvikn pvBoioyia, motpida g ehdg eivor 1 ABnva, oty omoio v
npocépepe M Bed ABnva poli pe to dvopa G KoL TNV TPOGTAGIN TNG, VIEPVIKMOVTAS TOV

[Mocewdva mov Tpdopepe 10 Balacovd vepod.
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Yy apyoioc EALGSa, 1 eld Bempeito 1epd d€vOpo. O ApioToTéAng avapépel OTL OTO10G
ékoPe Muepn eMd etpwpeito pe Bavoro. Ot vopotl Tov LoAwva Kabopilov v amdcToon
eVTELONG TNG EMAS Kat amoyopevay o Egpilopa TeplocdTEP®Y amd 6V0 dEVOPWV avd £Tog
v kéBe 1ok (MRodatcovpag 1994). e apyoio EAANVIKA GUYYPEUUATO CIUEIDVOVTOL,
HaAIGTO, Kot 01 BEpamenTiKég 1O10TNTEG TNG EMAG Kol TV Ttpoidvtav ¢ (Kupitodkng 2007,
Therios 2009). Ilpocwmikdtreg TG apyoicg EAAGS0g 6mwg o Inmmokpdtng (460-377 n.X.)
ov Oewpeitan moTépag TG WTPIKNG Kot 0 Atoskovpiong (40-80 w.X), avapépovv v eMd
®g eutd pe Bepamevtikég 1010TES. Emiong ko ov apyaiot Arydmrtiol ypnoponoincay tnmv
MO WG PAPLOKO KOl Y100 TNV TOPIYELON TWV VEKPDOV.

H gl dev vipye o€ meproyég tov Néov Koopov pe kiipa mtapopoo pe 1o Mecoyeiokd
(m.y. Kohoopvia). Itaroi, Iomavoi, [Toptoydiot kot kupiwg o1 @pavtlickavol iepamdGTorol,
petépepav v eMd oto San Diego ¢ N. KaAipopviag Kot Ti¢ GAAEG VTOTPOTIKEG TEPLOYES
TOL OLTIKOV NUICEOPIOL HE HECOYEIONKO KAILO Kol £TOL APYIOE N TPATY EYKATAGTOGT TOL
eM0JEVOPOL oTIC VEES YpeS (Mmaiatcovpag 1999).

INUEPO, M KOAAEPYEWDL TNG EAOC AOTEAEL TNV O EKTETOAUEVT KOAMEPYELDL OTN YDPO
kol 1 EAAGda etvan 1 ydpa pe v vynAdtepn Kot ATOUO KATOVOAMOT EANOAGOOV GTOV
KOOUO. AVEEAPTNTA OO TNV TTPOEAELON KOl TOV TPOTO S1AO0CGNG TNG EALAG GTNV apyodTNTAL,
elval yeyovog O0tL 1 koAMEPYEWd TG eEamAdbnke oe peyddn éktaocrn omv Evpomaikn
‘Hrepo ko awtdg eivon iowg o Adyog tg onueptvig g ovopaciog «EMa n Evpomoaikn
(Olea Europea). Ewdiotepo otn Aekdvn thg Mecoyegiov, 10 gladiado kot 1 emtpomélia
eMA, amoTELOVV PacIKd YEMPYIKA TPOTOVTO LEYPL KO GTILEPA Kol PPICKOVTIOL GTO EMIKEVTPO
TOV EMGTNUOVIKOD EVOLOPEPOVTOC KOOMG OmOTEAODV TAOVGIEG TNYEG TOAVPOIVOAK®DV

ovclov pe Proroykn opdon (Visioli et al. 2006).

20.2 Botavikn Ta&ivopunon g emag

H eua (Olea europaea L.) aviket oto yévog Olea g owoyévelag Oleaceae m omoia
nephapPaver 24 yévn kat tepinov 600 €idn, vrogidn kot mowkihieg. H owoyévela Oleaceae
etvat onNuavTIKY amd Aroyn TEPLEYOUEVOD GE TOAVPOIVOMKES OVGIES, KAODS GE apKeTH YEVN
MG owoyévelng avtng ovumeptrapfavopéveov tov Chionanthus, Forestiera, Fraxinus,
Jasminum, Ligustrum, Nestegis, Olea, Osmanthus, Phillyrea xou Syringa, éyovv Ppebet
eLloPovoedn kol cekoipldoedn] pe tekunplopévn Proroyikn dpdon (Nenadis & Tsimidou
2009).

To yévog Olea mepirhappavel mepimov 30 €idn, vToeidn Ko TOKIAES, and To. omoio HOVO

Institutional Repository - Library & Information Centre - University of Thessaly
09/04/2024 10:20:07 EEST - 18.209.48.250



109

10 €i6o¢ Olea europaea moapovctalet owkovopkd evotapépov. To gidog amavtdtal 6T popen
™m¢ KaAAepyovpevng emdg (Olea europaea var. sativa), n omoio mepthapPavel peyaro
aplpd PBertiopévov mowiav pe mowilo yoapoakmmpiotikd (I[livakag 4), kabhg Kot ot
wopen ¢ aypremdac (Olea europea var. oleaster). To yévog Olea £xst g KoOplo,
YOPOKTNPLOTIKA TOV, TN pokpolmia Kot 1 dT)pnon TS TopoywyKOTnToG.

To ghoddevTpo givar dévtpo aelBarég kot evdokipet oe Enpobepuikéc meproyés. Eivar éva
oo To AyooTA OEVIPA OV OKOUN Kol G TETPMON Kot dyovo £34¢n, Umopel vo Topdayet
kapmd. Ztov Ilivako 4 mapovoidloviar ta Pacikd YOpOKINPIOTIKA TOV KupldTEP®V
nowimmv tng Olea europaea var. europaea, Kowvmg eMac, otn Aekdvn g Mecoyeiov.

IMivaxkag 4. Booikd yopaktnplotikd tomv kKuptdtepov noikiMoav e ehdg (Olea europaea L.) ot Aexdvn g
Meooyeiov (IInyn:http://fruits&nuts.ucdavis.edu/crops/olive.shtml)

Mowria Meprektikotnra o€ AvOeKTIKOTNTO OE Méye0og kapmov Erinedo
ghardrado (%) yiyog TOAVQP ULVOLDV
Aglandau 23-27 AvBeKTikn Méoo Méoo
Arbequina 22-27 AvBektikn Mikpd Xapunkod
Arbosana 22-27 AvBektikn Mikpd Méco
Barnea 16-26 - Méoo Méco
Bosana 18-28 - Méoo Yynio
Chemlali 26-28 - TIoAD pukpd Yynio
Coratina 23-27 AvBektikn Méoco TToAD vynAO
Cornicabra 23-27 AvBektikn Méoco TToAD vynAO
Empeltre 18-25 EvaicOnt Méoco Méon
Frantoio 23-26 EvaicOntn Méoco Méco-Yynio
Hojiblanca 18-26 AvBektikn TIoA0 peydro Méco
Kopavéwm 24-28 EvaicOnm TIoAd pikpd oAb vynAd
Lechin Sevilla 22-23 - Méoo Méoo
Leccino 22-27 AvBektikn Méco Méco
Manzanillo 15-26 EvaicOnt TIoA0 peydro Yynio
Moraiolo 18-28 EvaicOnt Mikpd TToAD vyNAO
Picudo 22-24 AvBektikn TToAd Meydro Xapnkod
Picual 24-27 AvBektikn Méoco TToAD vyNAO
Picholine 22-25 Métpra Méco Yynio
P. Marocaine 22-25 AvBektikn Méco Yynio
Taggiasca 22-27 EvaicOnt Méco Xapnkod
Verdial Huevar | 24-26 AvBektikn Méco Yynio

g 0,11 apopd TIC TOKIMES NG KaAMEepYOUUEVTG MG otV EALGDQ, avTég etvan oyeTikd

TOAAEG, HE YVOOTOTEPES TIG TOWKIAEG Adpapvtiv), Apeicons, Bacilikdda, Gpovumoid,
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Kolopwv, Kapvdohd, Kobpéikn, Kopwvéikn, Awvord Képxvpag, Mavped,
Meyapeitikn, Toovvatn kour Xovopoeid XaAikdwkng. O eMég avtég dwywpilovtor og 3
Katnyopieg, avaioyo pe v xpnon tov Koprnov tovs. Ot emrpamélieg | Ppdoyieg eMEg
ontog 1 Koiapov, Baocukdda wor Kapvdoiid, mapdyovv woapmd vyio emrpomélio
KOTOVAA®GT, Ol gAaomomoies eMég omwg M Kopovéikn, Awvold Képkvpag ot
Moavpeid Tapdyovv Kopmd Yo mTopoy®yn €AMOAAS0V, VM Ol TOIKIMES SUTANG YPNOEMG
omwg M Opovumold ko M Meyapeitikn, mopAyovy KOpmO Kol Y. TOVG VO GKOTOVE

(ITivaxag 5).

20.3 H onpoaocio g KaAMEPYELOG TNG EMAG

H woAdiépysio g eMdc koidmtel maykoopiog éktaom mepimov 100 exatoppvpiov
OTPEUUATOV, EVD 0 aplORdc TV eloodévopmv avépyetar o€ 800 ekatoppvpla (Fern&ez—
Escobar et al. 1999). Ztic ydpeg TG Aekavng g Mecoyeiov mapdyeston tepinov 10 98% g
TAYKOGLLOG TOPOy®YNS EMAC, mov avépyetor o€ mepimov 11 ekatopvpia tévovg (Delgado-
Pertinez 2000).

Mivaxag 5. H mapayoyr ehatokopk®dv tpoidviav oty EALGda ta étn 2001-2003

Etog EMég Ehég

TOPAYOYNS Bpdoipeg (Tovor) ELaomounjoipeg (Tévor)
2001 234000 2015000
2002 236000 2338000
2003 190000 1861000

(TInyn:http://wwwv.statistics.gr/Deltia_menu.asp)

Yoppova pe otorgeio v to €tog 1998, otmv EAAGSa xodhepynbnkav 7,5 ekar.
otpéupata o OAa oyeddv ta yewypapikd Swpepiocpota (EOvicn Xrtatiotikn Ymnpeoio
EXMadog 2002). Ou vopoi pe to peyoddtepo aplBud ehoiodévopov mapovotdloviol 6To
[Tivoka 6 (ITovtikng 2000). H EAAGOa amotedel v 1pitn elaomapoaywyd yopo
naykoopiog, pe mepimov 140 exatoppdplo erotdoevopa, kol puéon mopaymyn nepimov 350—
400 yidoeg TOvoug ehaoAddov (ITivakes 6 kot 7).

Ot mopdpetpot mov opoBeTovv TIg TEPLOYEG AMOJOTIKNG KOAMEPYELNS TG MGG €lva,
Kuplog, N Beppokpacia, n PpoxdmTOON, N GXETIKN VYpAsio, KAODG Kol O UNYOVIKEG Kot
ANUUKES 1O10TNTEG TOV €04POVG. EmmAéov mopdyovies OMmMG 01 OIKOVOUIKES GLVIGTAOGCES, Ol

péBodOL KOAAEPYELOG, Ol SLTPOPIKES GLVNBELES KOl 01 TapadOoels, kabopilovv oe peydro
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Babpod ™ drddoon g KOAMEPYELOC.

Mivaxag 6. Ot Nopoi otnv EAAGSa e Tov peyaidtepo aplBpd eAatodEvopmv

A/A Nopoi Ap1Opog ELa0dEVopmV
1 Meoonviog 13.545.000
2 Hpaxieiov 13.378.000
3 Aoxoviog 10.936.000
4 Aéopov 10.567.000
5 Xaviov 7.321.000
6 Hheglag 6.914.000
7 DhdT0G 6.382.000
8 Evpoiog 5.530.000
9 Maoayvnoiog 5.106.000
10 Aurtoloakapvoviog 4.627.000
11 Képrupog 3.718.000
12 Ayaiog 3.338.000

Mivaxag 7. H e€éMén g koAMépyelag TG ehotoromoiung ealdg oty EALGSa

‘Etog | ApwOnoc | Eloorado | 'Etog AprOpog Elar6rad0o
0évopov (Tovor) Oévopov (Tovov)
1967 79.261.400 185.000 1984 102.822.284 202.237
1968 81.079.000 153.635 1985 103.023.129 344.130
1969 83.946.700 155.626 1986 103.450.000 220.000
1970 85.708.340 197.700 1987 103.802.055 298.000
1971 86.679.600 183.000 1988 103.982.735 313.800
1972 87.100.000 249.400 1989 103.951.621 319.778
1973 87.929.900 192.400 1990 104.291.779 167.367
1974 88.300.000 237.000 1991 104.950.000 364.100
1975 88.734.780 257.000 1992 105.760.046 303.500
1976 90.037.000 225.000 1993 106.248.762 268.000
1977 91.660.000 231.000 1994 110.772.737 357.785
1978 93.268.833 235.000 1995 114.003.029 407.450
1979 95.685.699 203.000 1996 117.905.650 454.640
1980 97.659.501 330.000 1997 121.182.101 453.000
1981 99.051.452 230.000 1998 122.481.028 466.000
1982 100.443.403 324.470 1999 130.769.382 413.000
1983 100.574.277 222.445 2000 129.053.238 430.000

(IInyn: http://www.minagric.gr/greek/agro_pol/ladi.htm)
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To pecoyelkd OWKOGVLGTNUA GLYKEVIPMVEL OAOVS EKEIVOVG TOL TOPAYOVTES Ol OO0l

SWHOPPAOVOVY TIG KaALTEPEG MPOoVTOBEcELS Y TNV emTuyMUéVn KOAAEPYELD, 1 omoia
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extetveTon kat o vyopetpa £mg 1000 pétpa pe v emhoyn TV KatdAAniov towiiov. To
eladAado katéyel Eeywplot Béon ota Ppodcipa lata, yioti sivol 1daitepo OEEMUO GTNV
avOpomvn vyeia, mopovotdlel PLOIKY oTabepdTTa AmEVAVTL TNV aWTooLeidman Kat,
emmAéov, eppavilel Eexympiot yebon (Ryan et al. 1998).

H mowdmrta tov ghatoiddov egoptdror amd éva  peydio aplBud mopopéTpov OTmMG M
KOAMEPYOVUEVT TTOIKIALD, Ol EQAPOKALUATIKEG GLVONKEG KaAMEPYELNG, 0 Pabudg mpipavong
OV Kopmov, M dadikacio. cOVOAWYNG Tov Kopmodh Yoo TNV eoywyn Tov €AOOAASOL, Kot
TEAOG 1 SLIpKEW KOl O TPOmMO amofnKevong TOG0 TOLV KOPTO» OGO Kol TOU EAOMOAGOOV

(Mousa & Gerasopoulos 1996, Price & Rhodes 1997, Caruso et al. 2000).

Ewova 7. Ot cuvtaxtikol TOTOL TV KUPLOTEPOV QPOLVOAKOV
EVAOGEWMY TOL ELAOAAOO0V

211 oVoTACoT TOL ELNOAGOOV TeEpAapPavovTotl Amopd o&éa pe Kupiapyo To eAdikd oy,

amAéc QavOAeg pe Kuplapyeg TNV TUPOCOAN Kol VOPOELTUPOGOAN, QUIVOAMKAE O&Ea,
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QAafovoeldn, eEreH0epeg 1| €GTEPOTOMNUEVES GTEPOLESG, TOKOPEPOAEG KOl GEKOTPIOOELDN OTWS
n edarogvpomoivn (Ryan et al. 1998, Brenes et al. 1999, Soler—Rivas et al. 2000, Botia et al.
2001). Zmv Ewova 7 mopovctdloviol 01 GUVTOKTIKOL TOTOL T®V KLUPLOTEP®V POIVOAMK®OV
EVAOGEWMY TOV ELALOAGOOV.

H elawogvpomaivny eivor pior moAv@ovOAn Tov avevpioKeTol GE GNUOVTIKO TOGOGTO
otov dyovpo kapmd. Elval 10 cvotatikd tov Kopmov, 610 omoio ogeileTon 1 mKPY| TOV
yevon. Kabog o kopmdc opytdaletl, 1 mEPIEKTIKOTNTO TOV GE EANOELPOTOIVY] LEUDVETOL 1|
eloylotomoteiton, Kot TOAAEG @opég exkunodeviCetar. Xta mpoidvra o&eldmwong 1ng
elevpoTOivg OPeIlETOL KOL TO HOWPO YPOUO TOV EANOKAPTOV. AKOUN ATavVTOLV OVO
KOTNYOopleg YPWOTIK®V, Ol YAMPOPVAAEC KOl TO KOPOTEVOELDN. XTO. KOPOTEVOEWY 7OV
Kopaivovror amd 1 éoc 20 mg/kg avikovv m Aovteivi, mov €ivol TO ONUAVTIKOTEPO
KOPOTEVOEEG TOL EAOAAOOV, Kot TO B-Kapotévio (Psomiadou & Tsimidou 2001).

Ta ovTioCeOTIKA  YOPAKTNPIOTIKO TOL EANIOAAOOV £YOVV GUGYKETIOTEL HE TNV
AVTILETOTION 0EEDOTIKOV PAAPDOV d10pOp®V KLTTAPWYV, 01 0T0iEG HUmopel vo evfhvovTot Yo
™V eueavion modncewv 6Tmg n apmmprookAnpovven (Visioli & Galli 1994) kot opiopéveg
pnopeég kapkivov (Soler—Rivas et al. 2000, Pietta 2000). [1pdypatt, n coxvotTo ELEAVIONC
TOV TOONCE®V aVTOV givarl SNUOVTIKA younAidtepn otovg Mecoyelokovg Aoovg, yeyovog
OV AmOSIOETOL OTNY OVENUEVT] TOPOLGIN AVTIOEEWWTIKOV GLOTATIKMOV GTOV OPYOVIGHO,

e€outiog TG HEYAANG Katavalmong eratoAadov aAld katl Aayavikav (Visioli & Galli 1994).

21. Ta @O AO TG EMAC

Ext0¢ amd 10 eAatdOA0d0, £VIOVO EVOLOPEPOV Y10 TIC Plopmyoviec TpoQiNmV, QopUAK®V
KOl KAIAADVTIKOV, GUYKEVIPOVOULV, T TEAELTAIN YPOVIO, TO. GUAAN Kol 01 PAAGTOL TG EMAG
(Boskou 2006a). Kot avto, yioti aAndopa BPAOYPOQIK®OV avapopdV DTOSEIKVIEL OTL TO.
QUM TG €AMb pmopel var amoteAécovy myn cLoTATIK®OV pe a&dAoyes PlodpaoTikég
W0 TEG avtioToryeg pe exetveg Tov ehaokdpmov (Malik & Bradford 2006, Boskou 2006a).
Opwopévo amd T0 GLGTUTIKE OVTE, OTMG 1 EAOOELPOTOIV] KoL 1 VIPOELTVPOGOAN,
VILAPYOVV OE KPOTEPEG TOCOTNTEG KOl OTO €AoOANO0, TO OmMoio Op®MG AOY® NG
JTPOPIKNG KOl OIKOVOUIKNG TOV a&ilog 0EV TPOSPEPETAL Y1 TNV TOPAAPT) OVCIDV.

Ta @OAAa TG €Ml amotelobv o Wwitepo EAKLOTIKN TPAOTN VAN Yo TV e&aywyn
BlodpactikdV ovoldv KaODS peydrleg mocoOTNTEG EOAAWDV MG elvan dlabéoyleg Katd To
KAAOELN TV EAOOOEVIPMOV KOL TH GLYKOWLON TOV KOPTov, KaBde Kot amd ta glootpiPeioa,

6mov 10 10% 10V GUVOAIKOV BAPOVG TV TPOCAYOUEVOV KAPTAOV Eivarl GUALN Kot KAASIGKOL
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eMdg (Makris et al. 2007). Méypt onuepa, 10 VAKO avtd amotifetor oto mepPdiiov M
Kopumoatomoteiton 1 vrofdrietal og Koo 1 ypnoponoteitor og {wotpoen (Martin Garcia
et al. 2003, 2004, 2006). To yeyovdg 6t 1 EALGSa ivar Tpitn ehanomapaywydg xdpo GTov
Kkoopo pe mepimov 130 exatoppdpia dévdpa oe éva maykdopio cvvoro 800 ekatoppvpiov
dévopov, avtikatontpiler to péyebog ™ mocdMTOS TOV EUAA®Y €MAg mov pmopetl va
dwutebel mpog expeTdiAievon, av ovtd aflomomBovv oe etiola Pdon (Oegprog 2005).
EmumAéov, t0 yeyovdg OTL 10 €handdevdpo eivar 06vopo aglBoAEC Kol KoTd GUVETELD TO
KAOWd Tov @épovv eOAAN KaB’ OAN M ddpkel Tov €tovg, kabiotd v aflo avTig TNg

TPAOTNG VANG Wlaitepn 6€ oyéomn pe AAAa UTA EToYKNG dobeciudTnTOg.

21.1 XopaKTnproTika TOV QUAA®V TI|G EMAG

To 0évopo g eMdg eivor aelBaléc ko owvOPlo Kot VITapyovV TOAAEG TOIKIAEG OV
Omw¢ dwpépovv o6to u€yefog Kol TO OYNUO TOV KOPTAV, TGl OWPEPOLV KOl OTO
YOPOKTNPLOTIKA TV GUAA®V. Ta xapakTnpIioTiKd TV UAAD®Y KoL TOV KAPTOV XPNCUYLELOVY
o1 OIKPION TV TOKIAIDV, OV Kol, TOALEC POPES, OLOLPOPOTOINGELS GTO YUPOUKTNPICTIKA
TOV EOAA®V WITOPEL VO EVIOTICTOVV OKOUN KOl GE€ QUAAN OEVOPmV NG 1010¢ TOIKIAl0G
aviroyo pe ) {onpdTNTa TOL FEVOPOVL, TNV OPOTNTO TOV GUAA®DV, TIC TEPPAALOVTIKEG
ouvOnkeg Kol TIG KoAlMepyntikés teyvikés. H dwdkpion tov mowimmv pe  Pdon
YOPOKTNPLOTIKA TOV GUAA®DV OTTMG TO GYNUO KOl 01 16 TAGELS, ival a&lOToTN LOVO Yo Ta
Opo. OAAO TOV TPAOTOV £TOVG, KAOMDS TO YOPAKTNPIOTIKA TOVG S10POPOTOIOVVTIOL [UE TV
nAia.

Av ka1 owdpketo LoNe TV OAL®V NG eAAC ivar Tpio €N, To TEPIGCOTEPA TEPTOLV
070 0€0TEPO £T0G, KATA TN Oldpkela TG vEag PAdonons. Ta puALL OA®V TV EAA0OEVIPOV
etvat Aoyyogdn, deppratmdn, Le cvveyn Asia Tapven Kot kovto picyo. To ypopa tovg gival
TPAGIVO GTNV MOV EMPAVELR Kol YKPLOPO0 GTNV KAT® Kol KOAOTTETOL OO 0GTEPOELDN
Tpryidw yw ) peiwon g owmvone. ‘Eva péco eviliko @A €xel oynpo. GTEVOLOKPO,
koG 5-8 cm katl mwAdtog oto kévipo 1-1,5 cm. A&iler va onuewbel 6t 10 TAYOG TOV
eOAMoV oyetifeton pe v nlkio, a@od Katd Tn YNPOVoN TO THXOG TOVG OLEAVETOL
(Zepoxuwtdrng 1996, Oepiog 2005).

Ta veavikd eOAAL TOVL AVATTOGGOVTOL GTNV apyn TG AvOENGS, £x0VV KpATEPT avoAOYioL
UKOVG/TAATOVS, €ival GTPOYYVAD, EAAPPDOG AOYYOEWY| KOl COPK®OON, LE CKOVPO TPAGIVO
YPOUA AOY® VYNANG TEPEKTIKOTNTAG GE YAMPOPVAAN. Ta veavikd @OAAL TpokhTToLV 0o

BAacTtog Tov Tpoépyovtal amd To Add Tov dEVOpov N and ceapoPrictec. To korokaipt
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pe ) peiowon g PAacTikng avénong, to véa eOAAL TOV TPOKVTTOVV TPOOdEVTIKE YivovTol
HKpoTEP, VD TO POWVOTMPO, WwitepO Ge KAIpOTO 7OV TapaTnpeital dgvTEPO KOUA
BAdotnong, to puéyebog Tov vémv eUAL®Y avédvetal ek vEoy (Zeakiwtdkng 1996, Ogptog
2005).

Ta oA eivar amapaitnto yioo ™ obvleon evacewv amopoitnTov Oyl LOVO Yo TNV
avEnomn Tov Kapmov, aAAG Kot Yo To oynpatiopd g véag PAdotnong. H ed elvan amd ta
Mya @utd Tov PTOPOHV VO TOPAYOLV OAKOOAEG OTWG LOVVITOAY Kol OAMYOGOKYApiteG OTMG
paewvoln kot otoyvoln, o¢ telMkd mpoidovta e emTocvvleonc. Ta mpoidvia avtd
HETOQEPOVTOL OO TA PVAAN GTOV KAPTO KOl CUUUETEXOVV OTIC SIPOPES AVTIOPACELS TOL
0dnyovv 6to oynuaticpd Tov ghaordoov (Kvprtadimg 2007).

H dwopopewon tov oynuatog Kot To KAAOEHN TV dEVOP®V UE GKOTO TNV KAAVTEPT
€K0eo1| TOVC OTO QMC, £YOVV UEYOAN ONUAGCia Yoo TNV KOPTOSEST KOl TNV aOENCT TNG
TOPAYOYIKOTNTOS ToV 0évopwv. Kot ovtd, yiati n  peloon g @OTOcGLVOETIKNG
dpactnpromrag e€attiog g okioong stvon tayeia, eved M coUPoAN TOV OPOYV EOAA®V
OTNV TOPAYOYIKOTNTO TV OoKAGOELTOV 0&vopwv eivar pkpr. DuAAOTTOoN Kot
ATOPOUAAMGT), G ATOTEAEGLLO Ol LOVO ADEUEVOL KAOGELATOG OAAG KOt TPOTOV GUYKO MO
N akoun kot {nuov amd exfpovg ko achéveleg, pmopel va EXovv SLGAPESTES EMUTTMOOCELG
TNV TOPAYWOYN TNG EMOUEVNG YPOVIAS (ZpakimTdkng 1996, Oep1og 2005).

Ta eOAAa gtvon emiong amopaitnTa 6T S10PoPoToinom TV avloPOPV 0POAAL®Y, 0PoD
OYETIKEG £pevveg £0e15av OTL Le PEIOUEVO PUAA®UO Ogv oynuoatilovtatl avBopdpot opOaipol
N emmpedletar 1 teledTa TV avBéwv. H apaipeon @OAA®V aALd Kol 1 okioon Tovg,
Umopel va 00N YNooVY aKOUN Kol GE avaoTOAN TG avOnong. 'Etol, 1 apaipeon pépovg tov
PLAAOUOTOC VOPIG, HEYPL Evo va TPV TV TAN PN avOnon, tpokaiel atpogio 6TOV VITEPO,
EVO M ATOPOAA®GCT UETA TO YPOVIKO SAGTNLOA TOV EVOC UNVOS OeV QAIVETOL VO AoKeEL KopLiol

emidpacmn oty avaroyio TéAEV Kot ateAdV aviémv (Zeakiotdkng 1996, Oepiog 2005).

21.2 Ta @VAra TG EMAS G TNy PLOdPACTIKAV 0VCLOV

Ta 0o TG eMdg, avtiBeta pe Tov Kopmd TG, dev MEPEXOVV CNUAVTIKEG TOGOTNTES
LLOVOOKOPESTOV MItap®dV 0wV Ow¢ To eAdikd o0&V 1 10 okovaiévio (Somova et al. 2003),
aALG TePEYOVY TOAAEG PlodpacTiKEG 0VGIES, O1 0moieg ival LVIEHOVVEG Y1 TIC TEPLOCOTEPEC
eoppakoroyikés tovg wotteg (Polzonetti et al. 2004). O Podpaoctikég WO10TTEG TV
QOAMOV ™G eMdg amodidovtal, Kotd KOplo AdYo, OTO 1POO0EWN GLGTATIKA TOLG KOl

€0IKOTEPO. GTO, GEKOTPLOOEDN EANOELPOTATVT] KOl VOPOEVTVPOGOAT, GLUCTOTIKA pE KOAY
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TEKUNPLOUEVT avTIoEEB®TIKN Kot avtyukpoflokn dpaon (Ghisalberti 1998, Le Tutour &
Guedon 1992, Owen et al. 2000, Benavente-Garcia et al. 2000, Boskou 2006a,). Ot &vo
aVTEG ovoieg Bempeital OTL TPOGPEPOLY GTO OEVTPO TNG EMEG avOEKTIKOTNTO EVAVTL TOV
TPOoGBordv amd Eviopa Kot Paktipla Kot, ETTAEOV, TO VOATIKO EKYVAMGUA TOV PVAA®V TNG
eMAc €xel Ppebel amoterespatikd in Vitro Kotd moAAGV Taboydvmv HKPOOPYOVIGU®Y TOV
avBpdmov cvumeplopuPavolévay TOV 1OV NG YPImNG Kol TOL £pmNTa, HLKNTOV Kot
Baktnpiov (Walter et al. 1973, Ghisalberti 1998). Qot660, 1 dpACTIKOTNTA CLTOV TOV
EKYLVMOLOTOG IN VIVO dgv el ETOpKOS 0modeLyOel.

>10 onueio avtd a&ilel, iowg, va avaeepbel, O6tL exyvMopato EOAL®Y eMAS Exovv
aSlomombel oto mopeAbov, péoco oto TANIGLOL TNG TAPUOOGLOKNG LOTPIKNG, Yo TNV
OVTILETOTION KPOLGUATOV €AOVOGiag, Bavatneopwv mupetdv, vréptacng kKot ofntn,
1660 otnv EALGSa 660 kot oe T'addia, lomavio kKot ydpeg g Agppikng. O Atoskovpiong oto
«IIepi "YAng g latpukne» (De Materia Medica) avagépetatr cuykekpiéve ota @OAAL TNG
EMAG KoL 0TN OpACT] TOV EKYLAICUATMOV TOVE, divovTtag £T61 TNV TPMOTN {6MG GLVTAYN Yo TV
TOPUCKELN APEYNUATOV amd eOAAa eMdg. H mpotn, dpmc, emionun avagopd yuo T ypnon
TOV VALV NG eMdc oty latpikn ypovoroyeitan amd 1o 1854, 6tav o Hanbury avépepe
oto meplodikd «Pharmaceutical Journal»  ypnon evog vdatikod ekyLAIGHOTOC POAA®Y
eMic ¢ avtumupetikov (Bourquelot & Vintilesco 1938). 'Extote, avevpiokovtor moAAE
avaeopég otn 01ebvn Piproypagia, ot omoieg avapépovtor otnv avto&edwtiky (Le Tutour
& Guedon 1992, Ghisalberti 1998, Owen et al. 2000), avtyukpofaxn (Walter et al. 1973,
Ghisalberti 1998), avtwneptacwn (Visioli & Galli 1994, 1998, Ziyyat et al. 1997,
Ghisalberti 1998), ayysiodiactaktiky (Zarzuelo et al. 1991) ko vroyAvkoupiky (Gonzalez et
al. 1992) dpdon Tov ekyLAICUOTOG 1] LELOVOUEVMOV GLGTOTIKMOV TMV GUAAWMV.

Zfuepa, N TOPUSOGIOKN ¥PNOT CKEVAGUATOV omd UAAL eAl4g epgaviletal oe TOAAES
ueréteg (Guarrera 2005, Giao et al. 2007, Khan et al. 2007), eved mAinpoeopieg oxetikd pe ™
XPNON TOV QUAA®V NG EMAC OC TPAOTNG VANG LE QUPUOKEVTIKO dVVAIKO, aveLPIGKOVTOL
Katayopnuéveg oe pappakomotleies 6nmg 1 Evponaikn @appakomroteio. Qotdéco Bo mpémet
va emonuavlel 0Tt 1 QUPUOKOAOYIKY] ¥PNOT TGOV QUAA®V NG €Mdg eivor Wwitepa
TEPLOPIOUEVT], OKOUN Kot OTIG gAanomapaywyég mepoyes g lomaviog, Itaiiag, EAAGOOG,
Tovnoiog kot Mapokov, HOAOVOTL GTNV OUEPIKOVIKT ayOpd, OAAL KOl GTO O1ddiKTLO,
KUKAOQOPOLV amd d1apopeg etatpeieg ekyvAicpata @OAA®V TG EMAG GE HOPPT doKIOV MG
coumAnpOpaTe  dTpoPns. Ta ekyvAiopata ovVTE GLVIGTAOVIOL, ETMONG, ©OF (QLGIKA

AVTYIKPOPLOKE ylo. HUKNTIACES KOl 1OCELS Ommg M ypinn kot o €pmng, kobmg kot yuo
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gvioyvomn Tov IVOGOTOTIKOV GUGTNIATOG.

21.3 MeprekTiKOTNTA TOV QUALOV TNG EALAS 6E TOAMVPULVOMKES OVGIES

To K0p1o EVOPEPOV TV EPELVNTAOV GYETIKA UE TO BLOJPACTIKA GUGTATIKA TV PUAADV
™G eMAG €xel emkevIpmBel 0TIG TOAVPAIVOMKES OVGIES, EVM Ol TEPTEVOEIDEIS KOl GAAEG
ovaieg £xovv peletn el og mOAD pikpOTEPO Pabuo.

Mivakog 8. Ot TOA@AIVOMKEG OUASES KOl TOL GVOTATIKG TOVG KOOMG Kol 0L GYETIKEG GUYKEVIPMGELG
TOVG G€ EKYVAIOHLOTO QUAA®Y EALGG

Opaoa IMoAv@arvorikd TUYKEVTPOGELS, Y0
TOA P UIVOLADV GUGTUTIKA gKyvAMiopatog @U@V gMdg
Elarogvponeoliteg Eloosvpomaivn 24,54
Bepumaockolitng 1,11
7-O-yhokolitng Aovteoriving 1,38
7-O-yhokolitng amyevivig 1,37
7-O-yhokolitg droopetivng 0,54
Aovteohivn 0,21
Drofoveg Alocpetivn 0,05
Drofovoreg Povtivn 0,05
DroPav-3-0Aeg Kateyivn 0,04
Tvpocoin 0,71
Ydpo&utupoosdin 1,46
Bavidivn 0,05
BoaviAwviko o0& 0,63
YTOKOTEGTNUEVES POLVOAEG Kageiko o&d 0,34

Inyn: Benavente-Garcia et al., 2000.

MoAOVOTL 01 TOAVPAIVOAKEG OVGIEC TV POAL®Y TN EMAG €ival, GYETIKA, TOAAEG KoL 1)
(VoM TOVE TOIKIAEL, OPIGUEVEC LOVO AmOVTOVV € emimedn A&lo EKpeTdAAELONS. MeTaEy TV
TOAVQUIVOMK®V  GLOTATIKMOV, KOPL &lvar 1 Topovsioc TV QAABOVOEW®V Kot
CEKOTPOOEWMV, TOV POIVETOL VO, GUUUETEYOVY GYEIOV 1G0OVVAUO GTO OAKO (QOLVOAIKO
nepleyopevo tv @UAA®V (Makris et al. 2007). Amiéc @awvoreg kot @ovorlkd o&éa
CUUUETEYOVV GE WIKPOTEPO EMIMEdM, oV KOl VYNAOTEPE EMIMESN TETOLOV GLOTATIKAOV
UTOpovV va TopaAneBohv HeTd omd €101k enelepyasio TV GUAL®V dT®S 1 VOPOALGT, TOL
odnyel oe Oomacn TV COUVOETOV QAIVOMK®OV HOPO®V OT®S TO GEKOPLOO0EdN, ©F
amAOVOTEPO LOPLO. OO Ol OMAEG PavOAES kot ta 0&€a, KoBMG Kol TO €AeVOMKO 0&D
(Briante et al. 2002a, 2002b, Bouaziz & Sayadi 2005, De Leonardis et al. 2008). Ztov
nivaka 8 Tapovstalovtal 01 TOAVQAIVOAMKES ORAdES KOl TO CLOTATIKA TOVG KAOMS Kot Ot

OYETIKEC GVYKEVIPMGELS TOVG O EKYLMOHOTO QOAA®V EMGG.
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Aoppavovtag vmoyn to dwbéoua PProypapikd dedopéva Kol TIG OVOUEVOUEVES
TOWOTIKEG KOl TOGOTIKEG  OlOPOPOTOMGELS TOL  OMUEW®VOVTAL UETOAED  SOPOPETIKDOV
delypdtwv, covumepoivetor OTL TO KUPLO. CLOTATIKA TOV QUAA®V NG €Aldg sivor 1
eloeLpOTAiv), N VOPOELTVPOGOAT, Ot YAvkolite TG AOVLTEOMVYNG KO TNG OTLyEVIvIG,

kaOd¢ kot o Bepunackolitng (Ewova 8).

o OH OH

o B
Il H2 COCHCH2 OH HOCH2CH2 OH
H3COC CHCH3

O OGilucose

HO
HO -D—cu =CH —c00

CH,OH o
RhO
OH
m—Q—-C"'zCHzO
MO
OH
O OH

GlucO GlucO O
OoH © OH o

Ewéva 8. Zuvtaxtikol TOTOL TV TOAVQAIVOADV TOL KUPIWS aTavTovV G eKYLAIoHATO GOAA®Y
eMac. Edotogvpomaivn (A), vdpo&utupocoin (B), Bepuraciolitmg (I'), 7-O-yivkolitng AovteoAivng
(A) kon 7-O-ydvxolitng antyevivng (E) (Source: Benavente-Garcia et al. 2000)

[opd Tov peydrlo apfud TV oYeTkdv PPAOYPAPIKOV HEAETOV, ATOAVTEG TIES Yo TA
EMMEDN TOV OAKMV TOAVPUIVOAK®DV GUGTATIK®OV TOV QUAADV NG eMAS glvarl 0VGKOAO Vo
kaBopiotovv. H dSvokoAia ogeiletor kvplowg oTOV S0QOPETIKO TPOTO £KPPACNS TOV
aroteheopdtov. Kot ovtd yoti n gpfion deQopeTik®dv TPOTHTOV 0VGLOV OTMG TO YOAMKO
080, 10 KoEeikd o0& kot TO TAVVIKO 0&D, Yoo TNV EKQPOOCT T®V OMOTEAEGUATWV,
dwpopomnotel To pEYEHOg TOV AVAPEPOLEVOV GUYKEVIPMOGEMV Kol KATO GUVETEWD 0ONYEl o€
EGPAAUEVEG EVTUTTADGELG.

EmumAéov, eocpoipévo copmepdopoto Umopel vo TPOKOLYOULV amd TIG OlOPOPETIKES
ocuvinkeg ENpavong, amobnkevong N ekydAIONG TOV POAA®V NG €A14G, KaBMG Kol Amd ToV

SWPOPETIKO TPOTO TOPOVCINONG TOV OMOTEAEGUAT®V OV Umopel v ekepalovtal e Baon
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™ pala Tov ENpav eUAL®OV, TOV VOTOV OUAA®V, TOV ENPov EKYLAICUATOS TOV GUAL®V 1|
TOV OYKOV TOL €KYLAIGHOTOG TV PUAL®V. Xtov [livaka 9 mapovsialoviol cGLYKEVTIPOTIKA
T ONUOCIEVUEVO ATOTEAEGUOTO GYETIKA LUE TO OAKO QAIVOAIKO TEPIEXOUEVO POAAWV EAAG

SLPOPETIKMV TOIKIMMDV, TEPLOOMV dEYHOTOAN YOG Kol GLVONKAOV EKYOAMONG.

MMivakog 9. Biloypagid dedopéva yio To, Tinedo TV OAMK®Y QUIVOADY G€ KYLAMGUATO POAA®DY EALAG

OMxko AlWADTIG
QULVOMKO TEPLEYOUEVO EKYOMONG
Me mpororn ovoia v tpocdln(TYR)

Biproypagikég
avoQopéc

0,269 mg TYR /mg &npov ekyulicporog ABavorn/vepd (1/1, v/v)

ABavorn/vepd (1/1, v/v)

Briante et al. 2002
Briante et al. 2004

28 mg TYR /mg &npod ekyvlicporoc.

Me mporory ovaia to tavviro oéo (TAN)
11,6-17,4 g TAN/kg vordv edAmv
11,7-40,1 g TAN/Kg Enpdv OV
0,04-0,25 g TAN/L gyybpotog
3-11 mg TAN/g Enpodv pOAA®Y

MeBavorn/vepo (80/20, v/v)
MebBavorn/vepd (80/20, v/v)

Silva et al. 2006
Silva et al. 2006
Silva et al. 2006
Altiok et al. 2008

‘Eyyopa oe vepd

Axetovn, vepo (10-90%, VvIv)

Me mporony ovoia 1o kageixo oéo (KAD)

2,5-3,5 g KA®/100g vordv gOMov Aypeborocovipoeidio Del Rio et al. 2003
11,5-18,4 mg KA®/g vordv ¢OAA@v ABovoin Cayella et al. 2006
A) 0,18 mg KAD/g Enpdv eOAAmV E&dvio Le Floch et al. 1998
B) 1,1 mg KA®/g Enpdv pO oV AtoBvronfépag Le Floch et al. 1998
I) 1,6 mg KA®/g Enpdv pOAAmV O&ucdg abvreotépag Le Floch et al. 1998
A) 16,8 mg KAD/g Enpodv epOAAmV MeBavorn Le Floch et al. 1998

E) 7,6 mg KAD/g Enpdv pOA®V

SFE CO; + 10% pebavoin

Le Floch et al. 1998

215 mg KA®/L yvpod

Xopog

Farag et al. 2007

Me mporomn ovoia to yorliko old (I'AA)

144 g TAA/kg exyvlicpoTog MeBavorn Skerget et al. 2005
12,7 mg TAA/g exyvhicpatog MeBavorn Ferreira et al. 2007
0,007 g TAA /L gyybpotog "Eyyopa og vepd Giao et al. 2007
0,005 g TAA /L apeynpatog A@éynpa og vepd Giao et al. 2007
0,274 gTAA/L "Eyyvpa(kovionompévo vAko) Giao et al. 2007

4027 mg F'AA/100g Enpdv eOM®V

0,1% HCIl/uebavorn/axetdvn/ vepd

Makris et al. 2007

23-253 mg 'AA/100g Enpdv @OV

Nepd/abovorn/kitpikd o&D

Mylonaki et al. 2008

23.8 mg 'AA/g Enpdv O oV

80% vdatiky pebavoin

Govaris et al. 2010

26,2 mg T'AA/g Enpdv O oV

80% vdatiky pebavoin

Botsoglou et al. 2010

Me mpororn ovaio v koreyivy (KAT)

Apéympo, 70 mg KAT/L Biiyiikbalci & EI 2008

SFE: exydhon vrepkpioyiov onpeiov

And tov Ilivaxa 9 dwmotdvetot 0Tt To. OAAL TNG EALES, TAPE TIG OVGLUGTIKEG OLUPOPES
TOV EKYVAMOUATOV, amOTEAOVV Hio 10101TEPO KOAT TNy TOAVQUIVOMKAOV GuoTaTikKady. Kot

avtd yortl to emineda TOL OAMKOD QAIVOMKOD TEPIEYOUEVOD TOV QOUAA®V TNG EAMAS OV
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avépyovror péxpt 250, 70 1 40 mg oMkdV QUIVOA®V/g ENpdv QOAA®V EKQPACUEVO GE
1603VVapo YOAAKOD, Kaeeikoh 1| Tavvikoh o&éovg, avtioTtotya, ival cuYKpioIHa Kot KOTd
TEPIMTAOGELG VYNAOTEPQ OO EKEVOL GAADY PUTIKAOV TNY®OV 0TS TO TPAGIVO KoLl TO HOOPO
o0, M pévra, to Bupdapt, to EAOUOVPL, TO EACKOUNAO, TO YOUOUNAL, O EVKAALTTOG, O
Bacikog, o kopiavdpog, K.4., TOV YPNGLOTOOVVTAL EVPVTOTU MG APEYTLOTOL, OPTULOTIKES

vAeg, k.a. (Giao et al. 2007, Biiyiikbalci & EI 2008).

Mivakog 10. Zvuvontikh mapovciosn) Tov daedpmv PAABOVOEIdDY Tov £Y0VV TaTOTomOEl G PUALA EAAG

Eion Biphoypagikég
PLafoVoELd OV avoPopEg

Heimler et al. 1996, Pieroni et al. 1996,

Amryevi
TV De Laurentis et al. 1998

Pieroni et al. 1996
4’—0O—-povtwvolitng amtyevivng

Harborne & Green 1980, Le Tutour & Guedon 1992, Pieroni et al. 1996, De

7-O—y\vkolitng omryevi
! Simns amyevimg Laurentis et al. 1998, Savournin et al. 2001

Harborne & Green 1980,

7-O—povtivoli omyevi
P Stng omuyevivig Le Tutour & Guedon 1992

7—O—povtwvolitng eomepetivig Ficarra et al.1991,
(eomep1divn) De Laurentis et al. 1998
De Laurentis et al. 1998
Kepmpepoin
Heimler et al. 1992, Heimler et al. 1996,
Aovteohivn

Pieroni et al. 1996

Harborne & Green 1980, Le Tutour & Guedon 1992, Heimler et al. 1996,

4’'—O—yhvkolitng AovTteoAiv
¥ Gime ne Pieroni et al. 1996

Ficarra et al.1991, Heimler et al. 1992, Le Tutour & Guedon 1992, Heimler et

7—O—yhvokolitng Aovteorivng . . . .
al. 1996, Pieroni et al.1996, De Laurentis et al. 1998, Savournin et al. 2001

Harborne & Green 1980,

7—-O—povtivolitng Aovteohiv
P s e Le Tutour & Guedon 1992

Pieroni et al. 1996
3—O—peburafépag AovteoAivng

3" —O—pebvrabépac—7—O—yivkolitng | Pieroni et al. 1996

AOVTEOAIVIG
De Laurentis et al. 1998
Kepketivn
3-O—papvolitng kepketiving Heimler et al. 1992, Heimler et al. 1996,
(kepkiTpivn) Pieroni et al. 1996
3-O—povtvoitng Kepketivig Harborne & Green 1980, Ficarra et al. 1991, Le Tutour & Guedon 1992,
(povtivn) Heimler et al. 1996, De Laurentis et al. 1998, Savournin et al. 2001
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21.4 IegprekTikOTNTO TOV QUALOV TNG EAAS 6 PAaPovoerdn

[Mopd 10 yeyovog 6Tt Ta. PAOPOVOELDT GLOTOTIKA GUUUETEXOVV GE CNUOVTIKO PBabid 610
OMKO QOVOAMKS TEPLEXOUEVO TV POUAA®V, 01 EPYAGIES TTOL AVOPEPOVTOL GTHV TOPOVGIO KOt
NV avTIOEEWMTIKY dpdon TV QAUBOVOEW®OV 0To TOAMKE ekyLAMopaTo TOV EOAA®V NG
eMdg etvan oyetikd mepropiopévog (De Laurentis et al. 1998, Liakopoulos et al. 2006).

E&etdlovtag ta kupra pAafovoeldn og molkd ekyviiocpato 6L SLOPOPETIKMY TOKIAMMDY
QUMY eMAG, pepkol epeuvntég avépepay 0Tt o emineda twv 7-O- kot 4'-O-yAlvkolitdv
™G Aovteodivng Mrav otig mepoyés twov 0,4-1,6 wou 0,1-0,8 mg/g vondv @OAL®V,
avtiotorya ( Liakopoulos et al. 2006). Zvvortikr| mopdbeon Tov EAaPOVOEW®OV TTOV EYOVV

KaTd Kapovg tavtonmoindel oe @OALA eAMdg, yiveton otov [ivaxa 10.

21.5 IeprekTIKOTNTO TOV QUVAL®V TNG EMAS 6E GEKOTPLO0ELD KO TOPAY®YE TOVG

Yty owoyévela Oleaceae, ta oekoiptdoedn tapdyovral, cvvibwg, amd yAvkoliteg mov
AmOTEAODV GLUVOLAGUO TOV EAEVOAIKOV 0&€og pe évav voatavOpaka Kot yopaxtnpilovrol
amd pio eEokvkiikn 8, 9-ohepvikn opdada (Soler-Rivas et al. 2000).

XOopaKTnNPIoTIKN £VMOOT OVTNG TNG VTOOUAdNS &ival 1 EAOLOELPOTOIVY, 1N OTolo Yo
PO Qopd amopovodnke to 1938 oamd tovg Bourquelot ko Vintilesco, omoteiel t0
QOIVOAIKO GLOTATIKO OV eival Kupimg vTeHBLVO Yol TO TVTIKA KPS Kol 0EH AP®LLO TOV
YopakTnpilel ToVg KOPTOVE, TO AGOL Kol To UAAM NG eMdg (Manna et al. 2004). H
elaoevpomaivy) ¢ omoiog M mopovcio oyetileton AUESH UE TNV TPOOCTOGIO TOV
EAL0OEVOPOL KOl TOL EAALOKAPTIOL atd PuTOPAYa {da, EvToua, Topdotita Kot ukpoPia, £xet
ovvdebel pe Vv mPOANYN acBeveldv, OTMOC KOPIYYEWOKES OlaTopayss, OpnNne,
0p1IGLEVOVG TOHTTOVG KapKivov kat 100¢ (Sotiroudis et al. 2003, Obied et al. 2005, Visioli et al.
2006).

[ToAV apydtepa, Ghror egpevvntég (Ranizi et al. 1960) vrédeiEav OtL 0 pOplO NG
eAal0gLPOTATIVNG amoteAEitanl amd TPELS, OVGLICTIKG, ovsies. H mpdtn eivor 1 yAvkoln, 1
devtepn etvan n B-3,4-61wdpo&u-parvoroaBavorn (Vdpo&uTvpocOAN) Kot 1 Tpitn etvon €va
o0& 10 omoio etvar Yvwotd ®g oAgavolkd o&y. To 0o&H avtd NTav MO YVOoTO Kot eiye
npotadel amd 10 1962 wg eappako KOTA TG LIEPTACNS. MEAETOVTOS TNV AVTIUIKPOPLoKn
dpdion TV EVOGE®MV IOV TPOKVTTOLV Old VOPOAVOT| TNG eActogvpwTaivng, ot Fleming et al.
(1973) moapébecav TG TAPAKAT® VOPOAVTIKEG AVTIOPACES OV EMPEPoLdVOVY TO YNUKO
TOmo g eAanogvponaivng (Ewova 9).

MoXovott n glaogvponaivy avaeépetar cuvibwg ot Piproypaeic ©¢ 10 KLPLO
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oEKOTPO0EIEG TOV PUAL®Y TNG MG, GAAES EVOGEIS OTTMOG TO (YAVKO CLGTOTIKO NG, M
VOPOEVTVPOCOAT, KaODG Kol 1 SHAdELOIKT amOKAPPBOELAIOUEVT) HOPPT TOVL (YAVLKOL
ovotatikoy ¢ (3,4 DHPEA-EDA), vrepéyovv, moAlég popéc, mocotikd (Ryan et al. 2003,
Rada et al. 2007).

Ewova 9. Yopolvon g elatogupomaivig tpog 600 HoppEég OAeoVOAKOD 0&E0G
Kot VIPOEVTVPOGOAN.

H avopoiio avt) €yel amodobei o aAlnAiopetatponés (loopepn 1 SIOAEDOKEG LOPPES)
nov AapPdvouy yopa petacd avtodv tov evooswv (Paiva-Martins et al. 2003, Ryan et al.
2003). A&ilel va onuewwbei 01t TOAAEC N Vitro dokiuég divouv 1oyvpéc evosiEelc Yo TNV
KOVOTNTO TNG EAOLOELPOTAIVIG, TOV AYAVKOV GLGTAUTIKOD TNG Kot TNG OHASEVOIKNG LOPPNG
™G vo decpedovv eledbepeg pileg kot evepyés popeég o&uyovou (Carrasco-Pancorbo et al.
2005, Nenadis & Tsimidou 2009).

Epguvntég mov vréforav oe avaivon ekyvMopate EOAA®V MGG HOG OVGTPOALOVIG
nowiMag, vmootpiéay 0Tt M gAanogvpomaivy pmopel va ovéABEL GE CLYKEVIPMOGELS
wwoduvapes pe 264 mg tvpocding/g Enpov evAlmv (Ryan et al. 2003). AAlot epguvntég
avépepav OTL 1 glatogvpomoivn pmopel va Ppebel kor oe moOAD younAotepa emimeda,
eBdavovtag 6e TOAKA eKYLAIcHATO GOAA®V aKOUN Kot 6 UNdEVIKEG GLYKEVTPMGELS (Japon-
Lujan et al. 2006a, 2007). Mepwoi epguvntég vmootpiéay OTL 1 €AOLLPOTAIVT
EATTOVETOL e TNV avénomn g MAkiog tov @VAA®v (Ranalli et al. 2006), evdd dAlot
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nopatnpnoay OTL 1 avoAoyio TG EANOELPOTAIVNG TPOG TNV OWASEDIIKY] HOPEN TNG
kopoiveror amd 2 éog 10 (Savourmin et al. 2001, Ryan et al. 2003). Ze 4,11 apopd to
eminedo TG OWASEDOIKNG HOPPNG TNG, ELPNUOATA  SPOPOV  CYETIKMOV  EPYOCIDV
VTOJEIKVOOLV OTL avTtd enmpedlovtor amd TNV NAKio TV EOAA®V, TN YPOVIKN TEPI000
GLALOYNG TOVG Kot Kupiwg amd Tig cvvOnKeg ENpavong, ekyvAong Kot amodnkevong todg
(Paiva-Martins et al. 2003, Ryan et al. 2002a, 2003). Ot peyGAec oTEG SIOKVUAVOELS TOV
OLYKEVIPOOEWV NG ehonogvpomoivng eivar mbhavo va ogegidoviar Oyt povo o€
aAANAopETATPOTTEG HETAED TV d10POPOV PACIKOV GLOTATIKAOV TNG, OAAGL KOl GTO YEYOVOG
OTL AT 10 GeKOIPO0EWEC umopel va epeaviletorl Kol He AALEG EAAPPDOS OUPOPOTOINUEVES
Hoppéc | cav tTuipe o ovvhetwv evocewv (Nenadis & Tsimidou 2009). Avaloyeg pe Tig
Topamdve, Elval Kol Ol TOPUTNPNCES YL TNV TOPOLCIO KOl TO  EMMEOD 1TNG
VOPoELTVPOGOANG, PACIKOD CLOTUTIKOV TOL EANOAAOOVL KOl TOL EANOKAPTOL, 1 OmOid
amotelel, emiong, éva amd ta focikd cvotaTikd TV EOAA®V TG eAldg (Ryan et al. 2003).

H mapovcia ota goAla TG eAldc Tov Bepumackolitn, EvOg GAAOV GEKOTPLOOEIBOVE, OV
umopei, emiong, vo ayvonfel. H oavoroyla tov emmédov Pepumaockolitn kot
EMOEVPOTOTIVIIC GE eKYLAIoUATO EUAL®V €AMAG amd 1OoTMaVIKEG TOKIMES Ppédnke va
Kkopaiveton amd 0,05 £mg 0,63 (Japon-Lujan & Luque de Castro 2007). 'Exet avoaeepbei 6t1 0
Bepumackolitng, o1t0 HOpPO0 TO0L 0TOioVL VIAPYOLY dVO KATEXOAMKES OUAOES, TOPOVGIALEL
AVTIPAEYLOV®OOT], OVTIOEEWDMTIKN KOl TPOANTTIKY OpAon EvavTl S1opopmV TOT®V KOPKIVov,
k.4 (Cayuella et al. 2006). Axoun, £xet vrootnpybel 6T N KavdTTa TOL Pepumackolitn va
deopevel elevbepeg pileg umopel va Eemepvd katd 2 pe 3 @opég ekelvn TG
vopo&utvpocding (Aldini et al. 2006).

210 onueio ovtd Bo mpémel, iowg, Waitepa vo emonuaviel o yeyovog OTL oTa
oEKOTPLO0ELDN, N GLOYETION TNG SOUNG TOVL HOPIOV TOVG e TV IKAVATNTE TOVS VO dEGUEHOVY
e eOBepeg pileg elvar O0VoKOAN, KoBOG TO TEPOUATIKE OedOpUEva. OYETIKE HE TNV
dpacTiKOTTA TOovg eivar mMOAD mepropiopéva. Avtd ogeiletoar 610 Yeyovdg OTL Y. M
elaogvpomaivn givor duvatdv va VTOCTEL SIAPOPES OOUKES OALAYEG KO VO TPOKVYOLV
moALol TOMOL GyAvKOL HEPOVG TOL Vo SPEPOLY dOMKE GAAOTE AydTeEPO Kot GAAOTE
neplocdTEPO  omd  ovtv. 'Etol,  HoAOVOTL 1M avToCEW®MTIK)  GLUTEPIPOPA  TNG
elaogvpomaivng £xet depeuvnbel oe dpopa cvoTiaT, To dbEcILa oToKEla Yo ™
OYETIKN OPACTIKOTNTA TV TOPUYDY®V NG gival eAdytota. And ta Alya dwbécipa svpipata
eaiverar 6Tt Kupimg To VOPOELTVPOGOAKE TAPAYWYO (TOPAY®YN EANOEVPOTAIVIG) Elvarl

dpaotikd avtio&ewdmtikd (Servili et al. 2004, Carrasco-Pancorbo et al. 2005, Nenadis kot
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Tsimidou 2009) pe ocepd OpACTIKOTNTOG OV TOIKIAAEL OVAAOYO HE TIG TEPUUOTIKEG
ouvOnkeg (McDonald et al. 2001, Nenadis & Tsimidou 2009). AAAa 6eK0Tp1d0€dN, OTMOS O
Mykotpolitng kot cvvapr] Topdymyo (TUPOGOMKG TOPAY®YX) OEV OVOUEVETOL VO
wapovotdlovy Wiaitepn Opdomn, KaBdS oTepolvVIOL PACIKOV OOMK®OV YOPOKTNPICTIKOV,
Om®¢ M mapovsio kateyoMk®dv opddmv (Servili et al. 2004). Xtov IMivaka 11 wapotiBevton

T GEKOTPLOOEION TTOV £YOVV KOTA KalpovG Tovtomombel oe @OALN MG,

MMivakog 11. ZuvonTikh Tepovciost) TV oeKoIPO0Ed®Y 6€ POAAL EAAG

Eion Biphoypagikég

GEKOIPLOOELD OV avoQopég

ApeBuloghatogvpwmoivn Ragazzi et al. 1973

Ydpo&utupocoin Le Tutour & Guedon 1992, Le Floch et al. 1998

Avykotpolitng Kuwajima et al. 1988, De Nino et al. 1997, Le Floch et al. 1998, Ryan et al. 1999
Aweboreotépac eharolitn | De Nino et al. 1997

EAoogupwmaivn De Nino et al. 1997, Le Floch et al. 1998, Ryan et al. 1999, Savournin et al. 2001
EAotoCitng Kuwajima et al. 1988, Savournin et al. 2001

Tvpocoin Le Tutour & Guedon 1992, Le Floch et al. 1998

Bepumrackolitmg Ryan et al. 1999, Savournin et al. 2001

21.6 IeprekTKOTNTO TOV QVAL®OV TNG EMAGS 6€ GALY flOdPaoTIKA GVGTATIKA

Ta @OALO TNG EMAG TEPLEYOVY, GE UIKPOTEPEG CLYKEVIPMOELS, KOl AALEC Pl00PACTIKEG
ovacieg, KuploTePeg amd TG omoieg givar o1 TpiTEPTEVOEIDEIC Evidoels. MeTadd TV d1apOpwV
TPITEPTEVOELOMV OV PPIGKOVTOL 6TO. GUAA TNG EMAG KVPLOPYOVV TO VOPOEVTTEVTOKVKAIKE,
TPUITEPTEVIKA 0&EQ LE KVPLOTEPOVS OVTITPOSMIOVS T0 oAsavoitko (3B-hydroxyolean-12-en-
28-oic acid) ka1 10 poachvikd (2a, 3B-dihydroxyolean-12-en-28-oic acid) o&0 (Pérez-
Camino & Cert 1999).

H gpuBpodioAn, n ovPadin, to ovpooikd kot T0 HAcAVIKO o&D givor evdoelg mov
avevpickovtar cvvnBmg oe yapnAdtepeg ocvykevipooelg (Ilivakag 12). To enimedo tov
BlodpacTIKOV AVTOV GLOTATIKOV GTO GUAAG NG €MAg, av kol emnpedlovtal amd Tnv
TOWKIAlD Kot TNV TEPT000 OELYUATOANYING, OTAVTIMVTOL GE GYETIKA YOUNAG enineda (Somova
et al. 2003, 2004). Evtovtoic, oto dueco péAlov, ta PlodpacTiKd OVTO GULOTOTIKE
OVOUEVETOL VO TPOGEAKLGOLV  €VTIOVO  €PELVNTIKO  evopépov,  eEautiag TV
QVTWTEPTAGIKAV, OVTIHONPOCKANPOTIKAOV, OVIIOEEWMTIKOV Kol KOPIOTPOGTATEVTIKMV

Tovg Wiottev (Somova et al. 2003, 2004, Cayuella et al. 2006).
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MMivexoeg 12. ZuvonTik TEpOoVGI0GT TOV QOIVOAIKMOV 0EEDV GE QUAAN EALNG

Eion Biproypagiké
QAWVOMKAV 0EEDV avaQopés

Kageiko 0&0 Le Floch et al. 1998
XAmpoyevikd o&d Heimler et al. 1992, Heimler et al. 1996
Swomiko 0&D Le Floch et al. 1998
OAgavolikd 0&H Le Floch et al. 1998
Depovlikd 0ED Liakopoulos et al. 2001
Opofoviddivikd o&d Le Floch et al. 1998
Ydpo&vBevioikd o&o Le Floch et al. 1998
Kovpapikd 0&H Liakopoulos et al. 2001
Ipwrokateycd o0& Le Floch et al. 1998
ZaAtkolko o0&y Le Floch et al. 1998
Zupryyko o0& Le Floch et al. 1998
Kwvapopikd o&d Le Floch et al. 1998

Emonpaiveror 6t vynAotepa enineda TETOIWV GLGTATIKOV UTOPEL VO TApaAN@OovV petd
amd VOPOAVOT TOV PUAAWV TG EMAG LE 0&a, emesepyacia 1 omoia 00N Yel o€ d1domacn TOV
TOAVQUIVOADY GE OMAOVCTEPO. HOPLOL O®G Ol OMAEG POIVOAES Kol TO QOIVOMKA OEEal
(Bouaziz Sayadi 2005, De Leonardis et al. 2008). Ztnv Ewoéva 9 ancucoviletar n mapoymyn
oleavolkoh 0&€0g Kot VOPOELTLPOGOANG ATO EANIOEVPOTATIVY) HETE amd VOIPOALOY| TNG

(Briante et al. 2002a).

22 M£00oot maporafi)s TOV BlodpasTIKOV GLOTATIKMOV

O 6pog dwyeipton evdg eLTIKOD LAKOL TephapPavel T detypatoinyio, tnv ERpoavon
Kol TNV ano0nKevo”| Tov Kabmg emiong KoL TV TEXVIKN Kol TIC cLVONKES EKYOAMONG, ONANOTN
TN QUOIKY| KOTAGTOOT TOL VAMKOV (ENpd M vord, KovVIomompévo 1 0yl, SIAUETPO KOKK®V),
mv avoroyio VAWoV/daddtn, Kobmg kot to xpdvo kot ) Ogpuokpocio exyvAonc. Ot
ouvOnkeg Oayeipiong €vog ELTIKOD VAKOV givar KaBopPloTIKEG TNG GVCTOONG KOl TV
1B10THTOV ToL TEAKOD TPoidvTog (Robards 2003).

To avepyopevo Bopunyovikd evoleEéPov Yoo QUTIKE TPOIOVIO GE GLUVOLAGUO WE TO.
LLELOVEKTNLOTA. TOAADV YPNOYOTOLOVUEVOV TEYVIKOV OTMG M YOUNAY] Omod0TIKOTN T, M
KataoTpoPn Beppogvaicntov cvotatik®v, 1 oraitmon HeYGAV ¥povev ekyOdAMoNG, 1
LEYOAN KOTAVAAWDGT] SIOAVTMOV KoL TOCOTHTOV TPMOTOV VAMV, 1 ATO{TNGN TOEIKOV SIHAVTOV,
K.G., 0dNynoav otV avaykn Kabopiopov BEATICTOV cuvONK®OV Tapaiapng tov erbountodv
ocvotatik®v. 'Etol, M epoppoyn VEOGTEP®V TMPOKTIKAOV GTNV TOPACKELY] EKYLMGUATOV
BlodpacTIKOV EVAOCEOV amd QUTIKEG TNYEG OTMG 1 XPNON VLAEPNYWOV, WKPOKVLUATOV M
PEVLOTAOV GE VIEPKPICIUN KOTAGTOOT, GpYloe oTadlokd vo Kataktd £dagpog (Starmans &
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Nijhuis 1996, Wang & Weller 2006). H idw tdon dpyioe va okolovbeitor Kot yioo v
naparaPn moiveowvolkdv evooewv (Japon-Lujan et al. 2006b, 2006c, 2006d, Luque de
Castro & Japon-Lujan 2006, Rada et al. 2007) cvumepthapPoavopévmv Kot TEPTEVOELDV

ovotatikdv (Guinda et al. 2004, Sanchez Avila et al. 2007), and @OAka eMdc.

Mivakog 13. Zvvifeig péBodol TapacKeEVTG EKYVAIGLATMV 0t PVOKE TPOIOVTOL

Mé£0odor

TUVOTTTIKN
TEPLYPOO)

Kloowkés mpoartikég

(Decoction)

"Eyyoua Avauén Bpaciévou vepod Kot GUTIKOD DAIKOV, TOPOHOV LiYLLOTOS Yol
(Infusion) OpLOUEVO YPOVO
Apéymua TIpoctnkn vepod oe QuTIKO VAWK 1} AvVTIGTPOQ®GS, PPacios LiyHoTog Yo

OpLOUEVO YPOVO

(Maceration)

Bappa Eppantion guticod vikov e piypo aBavoine/vepoo (1/4, viv) (
(Tincture) dapketo {ong tov ekyvlicparog Tepimov 2 )

Xopog IoAtomoinomn piypatog veornold Gutikod VAIKOD Kot vepov og MiEep 1
(Juice) OIKL0KO OTOYLUMTH

ANeg ovuPorikég mporkTiKES

Mobhacpo Avapuén dtoddn exydAong Kot UTIKOY VAKOD, cuveyns dtafpoyn

VAKOV Y10 OPIGUEVO YPOVO

Eiydhion pe avadevon
(Shaking or agitation)

Avapén doddn exydAong Kot QUTIKOD VAIKOD, OVOKIVI|OT) 1] AVAdELoN

piypotog yio opiopévo xpovo

Exydhon Soxhlet
(Soxhlet extraction)

EicydAion tov guTikod vAkod and tov SAVTn EKYVALOT|G GE GUGKEL

Soxhlet yw opiopévo ypévo

Zhyypoves mpaKtikég

Exyolon pe vrépnyovg (Sonication 1
Ultrasound assisted extraction)

Eicydhon tov guTikod vAKoD amd Tov SeAVTn EKYVALOTG GE GUGKELT

VIEPNYWOV Y10, OPIGUEVO ¥POVO

Emrayovopevn exydiion pe dtodovt
(Accerelated solvent extraction)

Emrayvvopevn exydAion tov guTIKov VAKOD artd Tov SoAvT

gkyOMoNg

Exydhon pe pukpokopota
(Microwave assisted extraction)

EicydAon tov gutikod Ao and tov SAVTn EKYVALOT|G GE GUGKELT

UUKPOKVLUATMV Y10 OPIGLLEVO YPOVO

ExydMon pe pevotd og vepkpioyn

kotdotaot (Supercritical fluid extraction)

Eicydhon tov putikod vAkod and tov dtaAn ekydiong (pevotd oe

VREPKPIGIUN KOTAGTAGT)) Y10 OPIGUEVO YPOVO

Inyéc: Launert 1989, Wang & Weller 2006

Evtovtolg, eAdyioteg eivor péypt tdpo ol €pYaciec LE OVTIKEWEVIKO GKOTO TOV
kaBopopd tev BEATIGTOV cuvONKOV TaporaPrg amd To EUAAN MGG TOV PlodpacTiKOY
CLCTATIKAOV. XTI TEPLOGOTEPES epyocieg eEetdletan, avtifeta, n alomoinon cvyypovav
TEYVIKOV €KYOMONG ota POAA g eMdg (Antolovich et al. 2000, Tura & Robards 2002,
Luque de Castro & Japon-Lujan 2006, Japon-Lujan et al. 2006b, 2006¢, 2006d, Wang &
Weller 2006, Andrade et al. 2008).
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Eivar yevikd amodextd, 6Tt  €mAoyf] T®V KOTEAANA®V S10AVTOV Yoo TV Topoiofn
BlodpacTiK®V GLGTATIKOV ad PLTIKA VAKE otnpiletol ot @HON KOl TO YOPUKTNPIGTIKA
7060 TOL EVLTIKOL VAKOD 060 kot TV Blodpactik®v cvotatikdv tov (Antolovich et al.
2000, Tura & Robards 2002, Robards 2003).

Kat avtd, yati ot 1016t1EC TOV AT €kyVAIoNG O6mwg 0 pH, M molwkdTTO, 1
TTNTIKOTNTO, 1) EVEAEKTOTNTA KOl TO onueio Ppacpod tov Kabdc, emiong, Kot ot W10TNTEG
TV PlodpacTiKOV cLGTATIKOV OTmg 1 dtohvtdmTa, 1 evatctncioc otn Beppdtnra Kot 1
otafepotnrTo, Umopel vor S1IELKOAHVOLY 1 Kot Vo dVGYXEPAVOLY TNV €KYLALCT, Kabopilovtog
OTOPACICTIKA TN CVOTOCN Kot TN PlodpacTiKOTNTe TOL TEMKOV Tpoidvtog. Emumpdcberon
TOPAYOVTEG OTMOC 1 ACPAAELD TNG YPNONG KOl TO KOGTOS TV OHAVTMV, TPENEL, EMIONG, VO
Aappavovrtal vdyn KT TV EMA0YT TOV GLVONKAOV EKYOAIOTG.

Ot ovvnBelg dAOTEG TOL YPNGYLOTOIOVVTOL Y10 TNV TOPAANBT TOAKAOV GUGTATIKOV 0O
ENpa N vord QuTIKG VAMKA givor vepd, peBavorn, obavoAn, oAAd Kol VOOTONAKOOAKE
dwAvpato (Antolovich et al. 2000, Tura & Robards 2002, Robards 2003, Pérez-Jiménez et
al. 2008).

H ypnon aikoolobywv OloAvtdv £yel cvoyetiotel pe T OWppnén TOV QLTIKOV
KUTTOPIKAOV peUPpavov Kot T PEATIOT Topoiaf] TOV EVOOKVLTTAUPIK®OV GCUOTUTIKOV
(Robards 2003), evd n mpocHnkn vepol 610 PECO €KYOLAIONG £xEL 0ONYNOEL 6€ avENGN NG
amoddoong (Pérez-Jiménez et al., 2008). o v ekyOAON TOMKOV GLOTATIKOV UTOPEL,
emmAgov, va. ypnowomombel n oaketovy, 0 0&KOG abvieotépag N Kol AAAOL TOAKO1
dradvtec (Tura & Robards 2002, Robards 2003, Pérez-Jiménez et al. 2008). Xtov ITivaxo 13
napatifevtor o1 suvnBelg PEH0OOL TOPUGKELTG EKYLAMGUATOV OO PUOIKA TPOIOVTAL.

Alec dvvatdtteg Peltiotomoinong g ekyvAlong, eivar m oyxpnon evlopmv M M
KatdAAnAn pvbuiorn tov pH t0L gkyvMoTIKOL péGOL. Me Té€to1eg Tpooeyyicels, umopet va
BeAtiwBel N exyvAcIUOTTO TOV PLOJPACTIKOV GLGTATIKMV, OAAG KOU VO SOCTOGTOVV
oOVOETES LOPPEG TV GLOTATIKOV og amlovotepes (Antolovich et al. 2000, Tura & Robards
2002, Robards 2003, Pérez-Jiménez et al. 2008).

Katd v exydAion moMKdV GuoToTIKOV, U ToAkol d1aAdteg OTmg 10 €£AVIO Kot O
neTpeAiKOg afépag pmopei, emiong, va ypMNoLOTOmBovV Yo TNV OTOUAKPLVOY| and TO
SWAvp PN TOAIK®Y GUGTOTIKOV OTMG TO. KOPOTEVOELDN, Ol YAMPOPVAAES Kol T Amidio
(Tura & Robards 2002, Robards 2003). Teprevoeideig evioelg v @OAL®Y TG EMAG OTTMG
10 0AeaVOAKO 0&D, T0 oVpGoAKd 08D, T0 pocAViKd 0ED, N ovPadin Kot 1 €pVOPOSIOAN

ekyvuAilovtal, cvvnBmg, pe aBavorn, ofikd aBviectépa 1 dtylmpoueddvio. Akdun, vypod
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CO; oe vmepkpioln KOTACTOON TOPOLGIN KATGAANA®V TPOTOTOMT®V, UTOPEl Vv
xpnowomomOel mg S1aAvTNG Yo TNV TopaAafn and eOAAL AdG TOGO TOAMK®V, OGO KoL U
nolk®v cvotatik®v (Le Floch et al. 1998, De Lucas et al. 2002, Luque de Castro & Japon-
Lujan 2006).

A&iler axoun witepa vo emonuavOei, OTL N OTOTEAEGUOTIKOTNTO TNG EKYOAIONG
BlodpacTIKOV GLGTATIKOV 0md €va. UTIKO VAKO, emmpealetal dupeco amd v avaAoyio
QLTIKOD VAIKOV/HEGOV, TNV S100EG1UN EMPAVELD. ETOPNG TOL VAIKOV UE TO HECO, OAAL Kot
Tov xpdvo kat v Bepuokpocio exyviione (Tura & Robards 2002, Wang & Weller 2006).
[dwitepa vymAég Oepuokpaciec Ko moapateTOpévol YPOVOL  EKYVAIONG TPEMEL Vol
armoeehyovtal, Yy Adyovg mpootaciag OepuosvaicOntov kot €vofeldwTOV  PLTIKAOV
ovotatik®v (Wang & Weller 2006). Mepovouéveg, OU®G, TEPUITOOEL UTOPEL Vo
OTOKAMVOLV amtd TOV TOPOTAVED YEVIKO Kovova, KOODC Katd TNV ovaKTnomn embuuntov
CLOTOTIK®OV OO PLTIKO VAKO PETd amd tnv ékBeon Tov o€ piKpokOuata 1 TN peiowon g
avoroyiog vVAIKOU/pécov mopatnphdnke eidrtworn g aviakmone, H eldttoon avt
amoddnke oe advvapio d1dyLONG TOV WKPOKVUAT®V G6€ OAO TOV OYKO TOV EKYLAIGTIKOV

uéoov (Wang & Weller 2006).

23 M£00001 TpocoLopiopnod TOV BLodPusTIKOV GVGTUTIK®OV TMV EKYVAGUATOV

To evolapEPOV aVeEDPESTC PUTIKMV TNY®OV TAOVGI®V GE PlodpacTIKA GUGTATIKA, 001 YNCE
oTNV avayKkn avamtuéng dtupdpmv pebdd®mv LETPNONG TV CLYKEVIPOGEMY TOV GUOTUTIKOV
avtov. 'Etol, avamtdybnkov omiéc xor e0ypnoteg QoTopeTpikéG péBodol ol omoieg
EMITPEMOVV TNV EKTIUNGCN TOV TEPIEYOUEVOD EVOC PUTIKOV EKYLAICUOTOC GE OMKES PUIVOAEG
Kol eAofovoedn pe emapkn aflomiotio. EmmAéov, dapop@dOnikoy Kot GUUTANPOUOTIKEG
YPOUATOYPUPIKES, KLPIWS, TEYVIKEG Ol omoieg emTpémovv mANpPEctePN 0a&lOAOYNOoN TOL

SVVapIKOD TOV VMKOV QUTOV.

23.1 I1poGo10pPLoPOS OMK®OV GUIVOLAV

[Na tov 7mPocdopopd TOL  EOVOAIKOD TEPLEYOUEVOD  QUTIKAOV  EKYLAMGUATOV
ypnowomoteitar oyeddv amokAielotikd n pébodog Folin-Ciocalteu (Singleton et al. 1974,
Visioli & Galli 2002, Carrasco-Pancorbo et al. 2005). H avdivon avtr Aapfdaver yopa o
aAKoAkd mepBdrlov ko otnpiletal oty avtidpaon tov avtidpootnpiov Folin-Ciocalteu
LE TIC VOPOELAIOHADES TMV QUIVOMKAOV evOCE®V. Mg TV ovTidpaon 0VTH, Ol QUIVOAKES

EVAOOELG 0EEWMVOVTAL, VA TO OVTOPOCTNPO ovdyeton o piypa €yxpoumv o&eWdiov mov
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&xel umke ypopa. H cuykévipwon tov ekyvAicpatog o€ oMKES QavOres, ekppdleTol o€ mg
TPOTLTNG PAVOANG ava kg (1] g) eKyVAMOUOTOC 1 PUTIKOD LAKOD.

Emonuaivetor 011 ) emAoyn g TpOTUING QOVOANG KaOMS Kot 1) GYETIKT GLYKEVIPOON
TOV ETUEPOVS PAVOADY GTO OVOAVOUEVO OElYL, UTOPOVV VO, EMNPEGGOVY OVGLUGTIKE TO
ATOTEAEG IO, KOOMG 1) LOPLUKT] ToppOPNoN avd SpacTIKY] OUAS0 POIVOADY d10(pOPOTOLEITOL
(Blekas et al. 2002, Hrncirik & Fritsche 2004). To 0VGLOOTIKOTEPO HEIOVEKTNUO TNG
pefodov elvar M pIKP EKAEKTIKOTNTA NG, KAODG M TOPOLGIK OVOYOVIOV COKYAP®V,
aoKopPKov 0EE0G, AUIVOEEMY, 1OVTMOV GLOT|POV Kl WYELOAPYDPOV UTOPEL VO TOPEUTOOIGOVY
TOV TPOGOIOPIGHO. MeTOED TV HEWOVEKTNUATOV oVTNG ™S neBdoov elvar, axodun, m
dwapkew g avdivong (>1h) ko 10 oyeTikd LVYNAO KOGTOG TOL EOKOD OVTIOPACTNPIOV.
[Mapd to pelovexktHuaTd TG OUW®G, OVTA, TOL £YOVV TPOKAAECEL GOPAPEC KPITIKES, M

péB0d0G o TN Qaivetal va TAEOVEKTEL EVavVTL TV GAAWV HeBdOwV.

23.2 TIpocoopiopnog oMK®OV @AuPovostd®mv

Mo mv extipmon 1@v oMk®V QAABOVOEO®V €VAG QUTIKOD VAIKOV, XPNGLLOTO0VVTOL
dvo, Kuvpiwg, péBodor mov otnpiloviol oIV GLUTAOKOTOINGT HETAAAW®V-QAAPOVOEDDY
(Naczk & Shahidi 2006). H dwapopomoinomn tov uebddmv autdv £yKeltal 6Ty omovsio 1
napovcio Tov avtidpactnpiov NaNO; kot v vmapén 1 0yt 0&€og. Koatd v makodtepn
TPOGEYYION, OTNV 07oia 1) cLUTAOKOTOINoT Yivetal amovoio NaNO; (Voirin 1983, Harborne
1989), o0 oyMUATICUOS TOV GLUTAOKOV TTpaypatoToleitol 6 6Evo mepPaALov, Tov THAVOG
OMOTPEMEL TN CLUUETOYN KOTEYOMK®V OpAd®v otn ovumlokomoinon. Oupwg, oe éva
QAOPovoEdéc ta mBavE KEVIPO, CLUTAOKOMOINOMG €lval Ol KOTEYOAKEG OUAOES TOL
daktuAov B kot o1 3- 1 5-vdpo&u-4-kapPovoro opdadeg Tov daktuoMov A kot C. I'a to Adyo
T, N EKAEKTIKOTNTA KOl TOV 000 avTOV HeBOdWV €xel, TOAAES QopEc, anpioPfntnbet oe
TEPIMTAOGELS AVAAVONG PUTIKAOV EKYVAGUATOV TOV TEPIEYOV EVAOCELS [LE OOUIKA KO YNUIKA

YOPOKTNPIOTIKG GUYYEVT HE avTd TV pAaPovoeldmv (Malesev & Kunti¢ 2007).

23.3 I1poGoropiopiog TOV EMUEPOVS GULVOMKADV GUGTATIKAV

O dywpwoprds, 1 TOVTOTOINGCT Kol O TPOGOOPIGUOS TMOV ETUEPOVS (UIVOAKAOV
CLGTATIKOV €VOG QUTIKOD VAWKOL pmopel vor vAomomBovv, Kvpimg, pe ™ Pondew g
vypoyxpopatoypagiag avtictpopns edong. H ypopatoypaeioc avty mpoypotomoteitor pe
OTOAIKT) OTOTIKY KOl TOAKN KWvOOUEVN @Aom, o€ ocvvOnkeg Pabudwtig éxiovone. H

Kvoopevn @don amoteieiton cuvnBmG amd vepd Kot Evav AMydtepo TOAMKSO 0pyavikd S1oADTY
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Om®G okeTovVITpiMo M peBavOAn, evd pIKp TOcOTNTA 0EE0C OTMG 0EIKO, PMGPOPIKO 1|
popunkikd o&Y, mpootifetal, TOAAES POPES, GTNV KIVOOUEVT] PAOT Yo EMITELEN KAADTEPOL
Y OPIGHOV.

H aviyvevon kot tovtomoinon t@v cvotatikdv otnpiletol oto GAGHATE OmOpPPOPNONG
toug. Kot avtod yarti dev vdpyet £va Koo UNKOG KOLOTOG TOV VO EXITPENEL TNV EKAEKTIKN
Kot BEATIOTN TOPOKOAOVONGT OAWV TOV QUIVOAIK®V GLOTATIKOV. EmumAéov, ta @ovolkd
OLOTOTIKA TOPOLGLALOVV GNUAVTIKEG OPOPES TV HOPLIKDV GUVIEAEGTMOV OTOPPOPNONG
tovg (Tsimidou et al. 1992, Robards 2003). Avtoi givatl kot ot A0Yyol Yo TOVG 0TOioVE Ot
avyvevtég ovotolyiog 010dmv £yxovv amoderyfel amapaitnTo avaAvTiKA epyoieion Yoo Tov
TO10TIKO KOl TOCOTIKO TPOCOOPIGUO PAIVOAMKAOV cvotatik®v. H édewyn dwbécipumv
TPOTU®V, TO KOOTOC TOVG KOl Ol TOPOUTANGIES POUCUOTOCKOTIKEG 1O10TNTEG TOAADV
OLOTATIK®OV, KATEGTNGOV, EMITALOV, avayKoio TV aglomoinon Kol GAA®V aVIXVELTOV OTMG
0L POOPIGHOV, TNG PACUATOUETPIOG HOLDOV KOl TOV TUPMVIKOD HOYVNTIKOD GUVIOVIGLOV
(Robards 2003, Carrasco-Pancorbo et al. 2005, Luque de Castro & Japon-Lujan 2006,
Bendini et al. 2007, Obied et al. 2007, Andrade et al. 2008).

X cUYKPION UE TNV VYPOYPOUATOYPOPIC, 1 OEPLOYPOUATOYPOPIO LE YPNOT OVIXVELTN
palov aglomoteitanr TOAD AMydTEPO GTNV AVAAVOT TOV POIVOAMK®OV GUOTATIKOV TMV QUTIKMOV
vAMkov. Kot avto, yori n agpoypopatoypapio mpoimobéter 0tt OAeg o1 ovcieg mOv
avoAvovTol elval TINTIKEG 1 €XOVV KOATOOTEL, TPONYOLUEVDS, TINTIKEG HE KOTOAANAES
avtidpaoelg (Robards 2003, Carrasco-Pancorbo et al. 2005, Luque de Castro & Japon-Lujan
2006). Evtovtolg, m oaeploypouatoypapikn HEBodog Ppiokel vpvTEPN EQUPUOYNH OTNV

AVOAVOT TOV TPITEPTEVIKOV GLGTOUTIKMV.

24. AvToEE10 OTIKI] IKAVOTITA TOV EKYVALGUATOV TOV QUALOV TNG EMAG

H extipmon mg avtio&edotikng ikavotntog EKYVMOUATOV ToV OAA®V TG MAS €XEL
T0L TEAEVTALO XPOVIQL OTOTEAEGEL OVTIKEIHEVO HEAETNG dlapdpmv gpevvntdv (Soler-Rivas et
al. 2000, Visioli & Galli 2002, Boskou et al. 2005, Boskou et al. 2006, Visioli et al. 2006,
Khan et al. 2007).

211G TEPLGGOTEPES OO OVTEG TIG MEAETEC, M EKTIUNON TNG AVTIOEEWMTIKNG KOVOTNTOG
Baciomnke ot doxyn décpuevong g cuvBetikng piCag DPPH. E@appoyn g dokyng mov
ompileton oty extipmon g décpevong g Katovikng piCag tov ABTS éxet, emiong,
avevpebel oe apketég pnehéteg, evad dAleg dokpég epapuodlovtor mold cnopadtkd (ITivakag
14).
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Mivakog 14. Aokipéc extipnong g avilo&edmTikng dpaong EKYLMOUATOV TOV QUAADV TNG EANG

Eidog doxyng Bipioypa@ikés avapopés

Aok DPPH Martins & Gordon 2001, Bouaziz & Sayadi 2005, Perez-Bonilla et al. 2006, Ferreira
et al. 2007, Makris et al. 2007, Bouaziz et al. 2008, Buyukbalci & EI 2008, Salta et
al. 2007, Goulas et al. 2009, Mylonaki et al. 2009

Aok ABTS Benavente-Garcia et al. 2000, Silva et al. 2006, Giao et al. 2007, Altiok et al. 2008

E&attiag ¢ peydAng odagopomoinong twv ouvOnk®mv availvong oe kdbe pelétn,
eCayoyn oSOMOTOV GLUTEPACUATOV Yo TN GEPA  OPacTIKOTNTAS TOV  SoPOpOV
EKYVMOUATOV €MAG KOU TOV GLOTATIKOV TOLG, Ogv givon gpikt. H ovvolkn, oumg,
OTOTIUNGCT TOV EVPNUATOV TOV JPOPOV UEAETOV, LTOSEIKVOEL OTL TO. TOMK(, YEVIKA,
eKYVMopaTe TOV OAA®V TG EAAG GLVIGTOVV KOAES TTNYEG OVTIOEELOMTIKAOV 0VGLOV, EVD TO
AmOAIKA  ekyvAiopata yopaxtnpilovior omd Waitepa  PKPN  KOVOTNTO  OEGUEVOTNG
erevBépav pilav (Perez-Bonilla et al. 2006).

Meta&d TV S1QOp®V GLOTUTIKMOV TOV GUAA®V NG EMAC, CNUOVTIKY OVTIOEEIOMTIKY
dpdon €xel amodobel 1060 e TOMKA GLGTOTIKA OTWS 1 VOPOEVTVPOGOAN KoL TO TAPAYMYE
™G, M EAOMOELPOTOIVY Kol To Topdy®yd Mg, o Pepumackolitng, to kaeeikd o0&, 1M
AovteoAvn pe tovg yAvkolitec tng, m poutivn kol M KEPKETIVY), OCO Kol G€ PN TOMKA
OLOTATIKA OTTMG TO OAEOVOAMKO KOl OVPGOAIKO 0EV. ZVYKPITIKY] LEAETN TNG OVTIOEEWDWTIKNG
KOVOTNTAG TOMKAOV EKYVACUATOV EAIC KOU TOV EMUEPOVS CLOTOTIKMOV TOVG KO,
OVYKEKPIEVA, TNG EAOOELPOTOIVIG, TNG TLVPOGOANG, NG VOPOELTLPOCOANG, 1TNG
AovteoAivng kot tov 7-O-yAvkolitn g, kabhg Ko Tov Bepumackolitn, £de1ée OTL TaL TOAMKA
exyvMopata mapovsiolayv duwmAdcia, mepimov, Kavotnta déouevons g piCag ABTS oe
oyéon ue v glatogvponoivn (Benavente-Garceia et al. 2000). H avtio&eidwtikn dpdon g
vopolutupocdNc Ppébnke va  egivor ion pe oVTV TV EKYLMOUATOV, &VAO O
Bepumaockolitg, n Aovteorivn kot o 7-O-yAvkolitng g mapovsiocav, exiong, oNUOVTIKY
avTOEEWVMTIKN OpAcn 7oL MNTOV, OUMG, WKPOTEPT) OMO OLTAOV TV  EKYLAIGUATOV
(Benavente-Garcia et al. 2000).

AMAOL gpELVNTEC, CLYKPIVOVTOS TNV AVTIOEEWMTIKN 0pAcT TPOTLTWV OVGLOV OTMG M
VOPOEVTVPOGOAT, N EANOELPOTATVY] KOl TO KAPEIKO 0&D e ekelvn SPOP®Y TOMKOV
ekyuAoUdTOV OAA®V MGG, avépepay OTL dAla exyvAiopato tapovsioloy WKPOTEPT Kot
Ao peyaddtepn avtioedmTikn wavatnta and ekeivn Tov tpdtunwv ovsuwv (Le Tutour &
Guedon 1992, Bouaziz & Sayadi 2005).

H vopo&utupocoin, ovcia mov mpokHnTEl and SUCTAGT TG EAAOEVPOTOIVIG KOl TV
Topaydywv e, £xel Bempnbel og (o and TIC MO oYVPES PlOdPACTIKEG OVGiEG TV
npoidvtov g eAdg (Boskou et al. 2005, 2006). Kot avtd yroti oyetikég Epevves £de1&av 0Tl
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TOAIKA EKYVAIoHATO TOV ElYaV TPONYOLVUEVMG VTTOPANDEL G VIPOALGN e VIPOYADPIKS 0EL
Kol, €MOPEVMG, MTav 1dtaitepa TAOVGW G LOPOELTVPOGOAN, Tapovsiolay HeEYOADTEPT
avTIOEEWDMTIKN OpAcT G GYEON UE TOAMKE ekyLAMGpOTO OV dgv glyav VTOGTEL VOPOAVOT).
INUavtikn  avTioeoTikny opaon €xel amoodobfel, emmAéov, kot otov yAvkolitn g
VOPo&VTVPOCOANG, 0 omoiog Ppédnke va mopovoldlel avTOEEWBMTIKY dpdor peyoAdTEPT
katd 60% omd ekeivny Tov trolox mov amotekel to VOPOPIAO avaroyo g Prropivng E
(Chatterjee et al. 2007).

AvTiIoEeDOTIKN OpAoT TOPOTANGIL HE OLTHV NG LOPOELTLPOGOANG Ppébnke va
napovolalel kot 1 glatogvponaivy (Boskou 2006a, 2006b). Awatvndbnke, udiiota, n
dmoym 6tL M ovcio avt) epEdvile avTOEEWMTIKA OpAcn 1 omoio avAAoyo HE TIG
TEPOUOTIKEG GLVONKES NTOV AAAOTE PIKPOTEPT), BALOTE 1GOSVVOUT KOl GAAOTE LEYAAVTEPT
and ekelvn g vopocutupocding (Gordon et al. 2001, Goulas et al. 2009). To dyAivko
OLOTOTIKO KOOMC Kot 1 SOAJEDOIKY] LOopPT TNG eAooeLpOTOivG ExovV emdEiEEL, Emiong,
onuovtkn avio&edmtikn dpaon (Paiva-Martins et al. 2003, Carrasco-Pancorbo et al. 2005).

O Bepumackolitng Ppednke, axdUn, vo TOPOLGIALEL GNUOVTIKY] IKOVOTNTO OEGUEVCNG
elevBépov pilav. Xyetikég, polota, peAéteg €0e1Eav OTL 1 IKavoTTa TOL Pepumackolitn
va decpevel ehevBepeg pilec NTav 2-3 opég peyaAvtepn amd Keivn TG LOPOELTVPOGOANG
(Aldini 2006).

"Yopolukivvopopkd 0&€a OTMC T0 KOPEIKO, TO PEPOVAIKO Kol TO YAWPOYEVIKO 0EL
Bpédnkav, emionc, va mopovstdlovy 1oYLPOTEPT AVTIOEEIOMTIKT OPAoT amd Kateyiveg o€ iom
ovykévipoon (Medina et al. 2007), evéd avtio&eldmTikny dpdon KaADTEPN Omd EKEIVI TOL
ocvvBetikov avtioCewmtikov BHA Bpédnke va mapovsialel 1o kapeikd oy oe vopdpofa
ovotiuato (Medina et al. 2007).

Ot @laPovoedeic, yevikd, ovcieg tv @OAA®V g ehdg Ppébnkav, emiong, va
TaPOoLGLALOVY GNUOVTIKY] KovOTnTa dEGHELONG TV eAgvBépwv plov (Harvsteen 2002,
Kosar et al. 2004). 'Etot, 6e d1dpopeg peréteg SamoT@®ONKe OTL 1 OVTIOEEDWOTIKY Opdom
OpIoUEVOV EAAPOVOEWDOV OTTOG N povTivn, N Aovteorivn kot o 7-O-yAvkolitng g Kabmg
Kol 1 KEPKETIVN, MTav, oLV, HEYOALTEPN amd eketvn g VOPOELTVPOGOANG Kot TNG
ehaogvpomaivng (Nagy et al. 2006, Goulas et al. 2009). Xyetikég, pdhota, in Vitro peiéteg
avépepav OtL 1 OwPdOuion ™G avVTOEEWOTIKNG KAVOTNTOS TOV QAXBOVOEW®V €VOG
ekyuAiopatog @UAA®V  gAMdg Mtav  pouTivi>  KaTEXVIFAOLTEOAIVI>VIPOELTVPOGOAN
>010GLETIVI>KAPETKO 0EV>Pepumackolitng>edlatocvponaivn>7-O-yAvkolitng Aovteoiivng

~Baviavikd  0EH=T-O-yhvkolitng  dwopetivng>7-O-yhvkolitng  amtyeviving>Tupocoin
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>Bavidivn. Ot pedéteg avtég 00MYNoAV KOl GTO GUUTEPAGHO OTL 1 aVTIOEEWMTIKY dpdon
TOV 7O JPACTIKOV PAABOVOEWOV OTMG 1 POLTIVY, M KATEYIVN Kot 1] AOVLTEOAIVT, pmopel va
etvar avdloyn pe ovti Tov AVKOTEVIOL Kot 6YedOV 2,5 @opéc peyolvtepn omd ekeivn TV
Brropwvav C ko E (Benavente-Garcia et al. 2000). ‘Exet, péiiota, dtotvmwbei kot 1 dmoyn
OtL 1 dpdon avt umopet va. avénbetl 6tav ot ovcieg avtéc Ppebovv Oleg pali, e&ottiog g
ovvePYol ovumePLpopas tovg (Benavente-Garcia et al. 2000).

e 6,TL aQOpA T, U1 TOAIKG GUOTOTIKA TOV QUAL®V TNG EMAG, damotdbnke OT1, EKTOG
and TNV a-TOKOPEPOAN, TOGO TO OAEOVOAMKO OGO KOl TO 1COUEPES TOL OVPGOMKO 0&D
napovoialav avioéedwtikn opdon (Yin & Chan 2007). TTpdceata, ot Yin kot Chan (2007)
OlEPELVAOVTOG TNV AVTIOEEWMTIKY IKOVOTNTO TOL OAEAVOAIKOD KOl OVPGOMKOV 0EE0G GE
Mrooopata, dwmictowoav 0Tt Tt o&éa ovtd mapovciolav, o€ OpPIOUEVES GLVONKEG,
wKavoOTNTa 0EcHEVLONG POV TOL OVIOVTOS TOL GOVTEPOLEDIOV, KOVOTNTO GYNLATIGHLOV
ANMKOV EVOGEMV HE UETAAMKO 10VTO KOl OVOY®YIKT IKOVOTNTO TOV NTOV KOADTEPES Omd

exetvec ¢ Prrapivng E.

25. M£000601 ekTipnong TG OVTIOEEIOMTIKNG IKOVOTNTOS TOV EKYVAIGHATOV

IMa v ektipmon g avto&e®TIKNG KOVOTNTOG EVOG GLTIKOD EKYVMGUATOG HITOPOVV
va. a&tomombBodv OAeg ot péBodol TOv YPNOGYWOTOWVVIOL Yo, TOV TPOGOIOPICHO NG
avTIOEEOMTIKNG dPAONC EVOGE®MV Kl HYHAT®V TOVS. AAAEG TPOGEYYIGES OEIOAOYNONG TNG
AvTIOEEOMTIKNG KAVOTNTAG VOGS EKYVAMOUOTOG, €ival 0 TPOCOIOPIGUAG TOV TEPIEXOUEVOL
TOV G€ GLOTOTIK( HE OVTIOEEWMTIKN Opdon OT®G €ivol TO GUVOAD TV POIVOAMY KOl TO

GVUVOAO T®V PAAPOVOEDDV.
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IHEIPAMATIKO MEPOX
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MEPOX AEYTEPO

AIKH MAX EPEYNA

YKOmOG NG €PELVNTIKNG VTG mpoomdbelag Mrav 1 Olepevvnon TG 0EEMTIKNG
o1afepOTTOC TOV ATV Kol TOV TPOTEIVOV KPEATOG Yoipov HETA amd TpocOnkn
ekyvAopdTov @OAL®V eldc. H diepevvnon avtr ohokAnpmbnke oe 4 pdoeic:

o YmVv PO Pdomn, depevvinke N dvvatdTNTa PeEATIGTOTOINONS TG SOKOGIOG
TOPOAUPNG TOV AVTIOEEWDMTIKOV GUOTATIKOV A0 T QUAAN TNG EALAG LE OKOTO TNV
TOPOCKELT] EKYVAICUATOV UE AVTIOEEWMTIKEG WO0TNTEG.

e X Oevtepn @dom, OlepevvnOnke M OLVATOTNTO YPNGLOTOINONG EKYLAMGUATOV
QOAM®V €EMAG Y100 TNV TAPEUTOSIGT TNG 0EEIOMONG TOV AMTOIWV Kol TOV TPOTEIVAOV
VOOV YOPVOV UTIPTEKUDV TOL NTOV EUTAOVTICUEVO, GE a-AWVOAEVIKO 0&D Kot
cvvtnpovvray otovg 4 °C.

e Xmv tpitn @aom, depevviOnke 1 dvvatdTNTO YPNOYOTOINONG EKYLAMGUATOV
QOAM®V €EMAG Y100 TNV TAPEUTOIIOT TNG 0EEIOMONG TOV AMTOIWV Kol TOV TPOTEIVAOV
YNUEVOV XO1PIVAOV UTIPTEKUDY TOV NTOV EUTAOVTICUEVO GE a-MVOAEVIKO 0&D Ko
cvvtnpodvray otovg 4 °C.

e Xmmv Té€topTtn Qdom, OlepeuvinOnke N dLVATOTNTA YPNCOTOINONG EKYLAMGUATOV
QOAM®V €EMAG Yo TNV TAPEUTOIIOT TNG 0EEIOMONG TOV AMTOIWV Kol TOV TPOTEIVOV
VOOV YOPVOV UTIPTEKUDV TOL NTOV EUTAOVTICUEVO, GE a-AWVOAEVIKO 0&D Kot

cvvnpodviay ce katdyvén otovg -18 °C.
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A. TPQTH ®AXH ITEIPAMATIZEMQN

Awgpegvivion TG SVVATOTNTOS TOPUOCKEVNS EKYVMOUATMV

QUALOV EMAG PE UVTLOEELOMTIKES LOLOTITES

1. Yiké ko pé@odor
1.1. A1aAvTeg Kou avTiopactipio

XpnowomomOnkav avaAvtikng kaboapodtntag abavorn, aketovn, dtonbviaifépag, 0Ekdg
atfvreotépag, mETpEAikdg abépac, Suyrmpouedavio, avtidpactpo Folin-Ciocalteau,
avOpoKIKO VATPLO, VITPMOES VATPLO, TPYA®PLOVYO OpYIAAlo, QOCEOPIKO 0EL Kot
vopoylwpikd o&L tov oikov Merck (Darmstadt, T'eppavia). And tov 1010 oiko
YPNOOTOMONKOV OKOUT VYPOYPOUATOYPAPIKNG KoBapOTNTaG HEBOVOAN Ko aKeTOVITPIALO.
THopo-(dpuedoiapvo)-kivvapordetion  (p-DMACA),  6-vdpo&v-2,5,7,8-tetpapcboroypo-
nav-2-kapPo&uiikd o&v (Trolox), 1,1-dipavvro-2-tikpvivdpalvio (DPPH), dwoppwmviakd
drog tov 2,2-alvodig (3-aibvioPevioberaloAivo-6-covipovikd o&H (ABTS) kot vrepbeuxod
kdAo mMrov Ttov oikov Sigma Chemical Co (St. Louis, MO). Eloogvpomaivn,
Bepumaockolitg, 7-O-yAvkolitng ¢ omiyevivng, 7-O-yAvkolitng g Aovteoiivng, 4-O-
yAvkolitng tng AovteoAivng kot vdpo&utupocdin Ntav Tov oikov Extrasynthese (Genay,
ToAMa). ToAlkd 0&H, poutivr, AOVTEOAIVY], 0-TOKOQEPOAN Ko KATEYIVI] NTOV TOL OiKOL

Sigma -Aldrich GmbH (Sternheim, I'eppavia).

1.2.Dvtiko viiko

H ehMd eivon dévtpo mov yapoakmpiletal amd dVo mePLOdovg PAACTNONG PUAADV. XTIG
KMpatikég ovvOnkeg g EALGdac, o1 mepiodot avtég PAAGTNONG TV GUAL®Y GLUTITTOVY pE
TG €MOYES TG GvolEng kot Tov eOwvomtdpov. 'Etot, 1 detypatonyio tov gOAA®V TG eAAg
dlevepynOnke petd T ovykopdn tov ghadkapmov tov Noéuppio tov 2009, amd évav
ehaidva g mepoyng tov Artoxydpov tov Nopov ITepiag. Ta cvAleyxBévia @OAla
npoépyovtav and eraddevipa (Olea europaea L.) ¢ nowihiog Kopwveikn kot ftav ola

@OAAO VEQG PAACTNONG LE EVTOVO TTPAGIVO YPDOLLAL.

1.3. Xnuixny avdaioon (Proximate analysis) tov pvliwv Ty lidg
Metd ™) cvALoYT| TOoVG, delypato amd T GUALN ALTA VTOPANONKAV GE Lo GEPA YUKV
avOADGE®V COUPOVO e TIG HeBddovg mov meprypdopovion and v AOAC (1984). H
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TEPIEKTIKOTNTO GE VYPOGio. HeTPNONKE pE ENPOVOT TOV OUOYEVOTOMUEVAV OEIYUATOV GE
agpdOeppo kAifavo otovug 105 °C uéypt otabepon Papovg (24 mdpeg). H mepiektikdtnta o
npwteiveg mpoodopiotnke pe ™ péBodo Kjeldahl ypnoyomowwvrag tov cvvieheoty 6,25
Yy TN petatponn tov aldtov og mpwteivn. H meplektikdttao oe AMimog mpocdopionke pe
™ uébodo Soxhlet, ypnoomoldvIag mMETPEAAiKO afépa ¢ OAvTn exyvAong. H
TEPLEKTIKOTNTO GE TEPPO LETPHONKE VITOPAALOVTOG Ta dElypaTa GE amoTEPPWOT o€ KAMPavo
550 °C péypt otabepot Bapovg (6 dpeg). H mepiextikdtnTo o vdoatdvOpakeg vroloyiotnke
and Vv eKatootoio d10popd Tov afpoiclatog ™G VYPAGINS, TS TEPPOC, TOV TPOTEIVOV
Kot Tov Afmovg (Barminas et al. 1999). Ot mpwteiveg, To Aimoc, o1 véaTAVOpAKES KoL 1| TEPPO.
exppdomkay pe faon to vord BApog TV SEYUATOV, EVO 1] TEPIEKTIKOTNTO GE VYPACIH LE

Baon 1660 0 vOrd 660 kol 0 ENpo PAPog TV dEIYUATOV.

1.4. Exgpaven, dieon kar amwoOnkevon Ty QUAL®Y THS EALAS

Aappdvovtag voyn PPAOYPaEIKES avaEopES Yia TIC TOAVEG EMMTMOGELS TOV GLVONKOV
Enpavong, dieong kol amofnkevong twv EOAL®V TG EMAC OTNV TEPIEKTIKOTNTA TOVG CE
avTIOEEOMTIKG GVOTATIKA, TO GLAAEXDEVTA PUAAL TAVONKAY EMPEADS Kol vToPANONKaV G
L0 GEPA CYETIKOV OOKILOGUDV.

2y TpOTN and OVTEC TIG OOKIUAGIES, LEPOG TV GLAAEXDEVTOV PUAL®Y VIOPANONKE o€
Eppovon oe oepokAifavo otovg 40 °C yio 2 pépec kor eEETAGTNKE, GTN GLVEYEW, )
avTIOEEMTIKY KAVOTNTA EKYVMOUATOV TOV QUAAOV OVTOV G OYE0T UE €KElvn TV
QPECKOV QUAA®V. TN 0e0TEPN doKILOGio, HEPOG TV GUAAEXDEVTOV PUAL®Y VITOPANONKE
o€ GAeon Ko €EETAGTNKE, OTN CULVEYEW, 1 OVIIOEEIOMTIKY] IKOVOTNTO EKYVAMOUATOV T®V
QEOMOV ouTOV oe oyéon He ekelv) gpéokmv OAL®V mov &iyav vmoPAnbel oe amid
tepoyopd. v tpitn dokipacio, e€etdotnke N ewidpacn tov ypodvov amodnkevong (0, 1, 7,
kot 30 pépeg) otV avtoEeMTIKY IKOVOTNTO EKYVAICUATOV PPECKOV Kol ATOENPUUEVOV
eOAMOV. Zmv Tétaptn, TAAL, dokipacio eEetdomnke M emidpacn g Oepurokpociog
amodfkevong (20°C, -20°C) oty avtio&eldmTiky] 1KavOTNTo EKYLACUATOV QPECKMV Kol
amoENPOLEVOV UAA®V oL giyav amobnkevbel ya dbpopa ypovikd dwotiuata (0, 1, 7,

Kot 30 pepec).

1.5. Exyvlion tov gviiov lldg
BiMoypagikn avackOTon Tov cuvInKadv ekyOAIONG TOV GOAA®V TNG EAMAG VTOSEKVVEL

0Tt M moporofr] TOV OVIOEEWOTIKOV CLOTATIKOV umopel va devepynfel pe ypnon
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dpopwv doAvtdv. Me atdyo ™ Pertiotomoinon Tov cuvOINK®OV ekyOAoNC, dlevepyndnke
omn MHEAETN OTH GLYKPUTIKY €EETOON NG EKYLAICTIKNG KOVOTNTAG TOV CLVNOESTEPOV
TOAK®V  OAVTAOV TTOV  YPNGUOTOOVVTIOL Yol TNV TOPoAaPn TV  avToEEdmTIKOV
QOIVOAIK®OV GUGTATIKAOV amd o GUAAL NG eMAC. 'Etotl e€etdotnke 1 eKYMOTIKY KAVOTNTO
™¢ pebavorng, g abavorng, Tov aKETOVITPIAIOL Kol TNG AKETOVNG KOOMG Kol VOATIKMOV
drdvpdtov toug o€ dtdpopeg avaroyiec. Ta vdaTikd dtaAdpata TG abavoing eEetdotnoy
oV mepoyn apadcewv 30-80% (6/0), evd N e&étaon TV GAA®V SAVTAOV TEPOPIoTNKE
otV apaioon 50%. Ztov 1010 TEPAUATICUO €EETACTNKE, EMUTAEOV, KOl 1) EKYVAIGTIKY|
wKavoTnTa 1oV drtBviadépa kat Tov o&kov aviectépa pe PAomn TO0 GKETTIKO OTL AYOTEPO
moAkol dAVTeG Oa Empene BewpnTikd Vo, ivol TEPIGGOTEPO KOTAAANAOL Y10 TV EKYLAION
TOV MTOPIA®V QOIVOADV.

SOUPOVA LE TO TEWPAUATIKO TPMOTOKOAAO TOV ¥pNGIHOTOMONKe 6 otV TV €E£TOIOT, TO
@OAAO TNG EMAG VITOPANONKAV apyIKd o€ o dladtKacio Tov anéPAens otV amopdKpuvon
™G mePEXOUEVNS YA®POo@OAANC. o to okomd avtd, ta GLAAEYOEVTA EUALN TAVONKOV
emPEA®C Ko VoPANONKaY oe ERpavon oe agpokiifavo otovg 40 °C Yo 2 uépec. Metd
ENpaveon| Tovg, Ta OALN VTOPANONKAY 6e dheon (O1dpeTpog KOKKwV <2 mm) pe poro (IKA,
M 20, 1o IKA, Staufen, Germany) kot detypo Bapovg mepimov 15 g (uyiotnke o€ KoVIKN
e1oAn tov 250 ml ko tomoBethOnke oe poyvnTikd avadevtipa 6mov vroPfAndnke ya 15
Aemtd oe évtovn avatapaln pe 100 ml dyAwpopebaviov. Metd v avotdpoln, T0
TEPLEYOUEVO TNG PLAANC OMONONnKe péca amod yaptvo eiltpo Whatman No 1 kot to dmnua
amoppipOnke. To oteped vmoOAeupo vmoPAndnke dideg 3 @opéc oty idw dladtKaciol
avatapaing pe 100 ml dyhwpopebaviov kot dmMONoNG, TPOKEWEVOL Vo omopakpLvOEl amd
10 detypa n mepieyduevn YropoevAin (Mylonaki et al. 2008).

Metd ™ dwdkacio avtr, mocdtTo TEPimOv 5 g amd 10 AmeAAAYUEVO YAWPOPOAANG
ENpo putikd vVAkd Luylotnke HEGO GE EGUVPIGUEVN KOVIKY OIAN Tov 250 ml mov nNtav
EPOOIAGLLEVT] LLE YVOAVO TOMO KO TEPIELXE TOV SHADTN EKYVAIONG, TOL NTOV JPOPETIKOG
oe KGO mepapaticpd, oe moodtra 100 ml. Ot ekyvAricelg devepynnkay amovcio pwtdg
oe Beppoxpacio d®UATION YPNOLOTOIOVTOS HOYVNTIKOVS OVOOEVLTIPES TOV AELTOVPYOVCAV
og YoaunAn toyxdTNTa Yoo 4 cuvolkd mpeg, cOupova pe ™ pébodo tov Mylonaki et al.
(2008) o6mwg avt teMkd tpomomomnke. Otav ot exyvAicelg olokAnpdbnkav, T0
TEPLEYOLEVO TOV PaAdV dmOnOnke dapécov yaptvov @idtpov Whatman No 1 kot 1o
dmOnpata cVAAEYONKAV Kot VTOPANONKAV GE avIAVOT| Yo TOV TPOGOIOPIGUO TV OAMKADV

(QOVOAMK®DV GUGTATIKAOV.
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1.6. IIpocoiopiouos tv oMKV QAIVOMK®DY GOGTATIKOV GTA EKYVAIGUATO TV PUIAOV
THG EALAS

H mocomta TV OMKOV QOIVOADY GTA EKYVAMGUATO TOV OTOENPAUEVOV QOAA®Y MGG
npocdopiotke pe 1 péBodo Folin-Ciocalteu twv Singleton et al. (1999) petd omd
KATAAANAN Tpomomoinon. Zopueovo pe avt 1 pEhodo, mocodTa ekyvAicpatog o0ykov 0,1
ml petaeépbnke o€ @uyokevipikd coinva tov 15 ml ko ovopiydnke pe 6,4 ml
arooctaypévov vepov kot 0,5 ml avrwpaoctnpiov Folin-Ciocalteau pe 1 Ponbewa
kukAopiktn (Vortex apparatus, Scientific Industries, Inc., Model K-550-GE). To peiypo
apEinke og npepia v 3 min kot petd v tpocinkm 3 ml and vdatikd ddhivpa avlpaxKikoh
vatpiov mepektikdéTag 7,5%, emwdotke Yoo dAla 60 min oe Ogppoxpacio
nepPdAiovioc. Xt ovvéyeln, 1o petypa euyokeviprinke oe 2000g yio 5 min ot
petpnOnke 1 amoppoOPNomn TOL LmeEPKEipEVOL VYpoy ota 760 nm oE QOTOUETPO
(Spectrophotometer Shimadzu, Model UV-160A, Kyoto, Japan). Xto onueio avtd a&ilel va
devkpwiotel 0t 10 ovidpaoctiplo Folin-Ciocalteau mov eivor piyuo poAvBdoaviko
vatpiov, foAppapikod vatpiov Kot QOoEOPIKoH 0EE0G, TPOKAAEL 0EEIOMOT TOV POIVOAKOV
WOVIOV E TAVTOYPOVO GYNUATICHO TOV OVTIGTOTYOL GUUTAOKOL HOALPOaviov-Boippapiov
oL £YEL YOPOKTINPIOTIKN UTAE ¥pdon. Emonuaiveron 611 1 0&eldmon twv QovolMK®V
wvtov pe ™ pébodo Folin-Ciocalteau apopd 1o 6OVOAO TOV QUIVOMK®OV EVOCE®V KO,
EMOUEVMG, OV EMTPEMEL TO OWYOPWOUO HETOED HOVOUEPDV, OWEPDY KOl OVOTEPMV
(POIVOAIK®OV GUOTUTIKOV.

Kotd v epoapuoyn g pébBodov Folin-Ciocalteu, 10 oVvoAo TV @OVOMK®OV
OLOTATIKMOV EKQPALETOL GE 100dVVae ME YOAAIKOD 0&éoc/g Enpav eOAA®V. o To oKomod
T, KATAGKELALETAL KAUTOAY aVOQOPAS YPNCYLOTOUDVTOS MG TPATLTN 0VGIN TO YOAAMKO
0&0. To mpoTLVIO CWTO ddhvpa mapackevdleton Cuyilovtag mepimov 20 mg yarikov 0&éog
péca o€ OyKOUETPIKN OuIAN tv 50 ml kot cvumAnpovovtag péxpt ) yapoyn pe 60%
vooTkd Swivpa oBovoine. Ilocodtnteg 0,05-0,25 ml omd ovtd 10 SAvpa, 7oL
avtietoyovy og 20-100 pg yolikoh 0EE0G, LETAPEPOVTUL GE PLYOKEVIPIKOVS COANVES TMV
15 ml, apowdvovtar ota 6,5 ml pe amootaypévo vepd, avopryvbovion pe tn Pondeta
kukAopiktn pe 0,5 ml aviwwpactnpiov Folin-Ciocalteau, agrvovior ce npepio yoo 3 min,
axoAlovBel n mpooHNkn 3 ml amd voaTKd S1dALHE AVOPAKIKOD VATPIOV TEPLEKTIKOTNTOG
7,5% a1 to OwdAvpo aprvetor oe mpepion yoo GAda 60 min ot Ogppoxpacio Tov

nepPailovtoc. AkolovBel pétpnomn g amoppoOPNoNG TOV LIEPKEILEVOL VYPOL ot 760
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nm. H 1ocdtnta Tov GuVOAOL TOV PUIVOAIK®Y GUCTOTIKAOV GTO EKYVAIoUATO LITOAOYILETOL
o€ 16000vapa Mg YoAAkoD o&€og avd ypoauudplo amoénpopévov eOAAV, pe Bdaon v
TPOTLAN VT KOUTOAN ovagopdg (y=a+bx, émov y eivan n Tun ™G amoppdenone, a to
onueio Topng g KoaumoAng pe tov déova tav Yy, b n khion g KoumTOANG Kot X 1 T0cOTNTO

TOV YOAAKOV 0£E0C o€ ME) AapPAVOVTOG LITOYT KoL TIG APOUIDGELG TOV OELYHOTOC

L.7. IIp0o6o10piouog 0Atk@v @Lof0ovoEId OV 6TA EKYVAICUATA TV PVIAWY THS EAAS

Mo tov mpoodopicpd TV OAMKOV QAAPOVOEW®V O©To EKYVAMOUOTO TOV QOUAA®V
YPNOOTOMONKE Lo eEAaPd TpoTomomuéEVN Lope1 ¢ nebosdov tov Kim et al. (2003) mov
BacileTtor 0T0 CYNUATIGHO CLUTAOK®V EVOGHOV TOV QAULBOVOEWO®V HE 10VTa TPLofevoig
apyiiov. Ev cvvropia, éva kidopo (1 ml) and 1o exydMopo avopiybnke ue 0,4 ml
AMEGTOYIEVOD VEPOL. X1 cuvéyeto tpootédnkay 0,03 ml dodvpotog 5% NaNO; kot to
ulypo apédnke oe npepia yio 5 Aentd. AkoAovOnoe n tpocHnkm 0,03 ml Sreivpatog 10%
AICl3 kot to piypo apébnke vo mapapeivet yioo akoéun 5 Aentd. Télog, 0,2 ml draddpatog 1
M NayCO3 kot 0,24 ml amootaypévov vepov TpootédnKay 61o piypa g avtidopaons Kot m
amoppdPNoN TOL POodOYPOOL dloAvpHaTOG petpinke ota 510 nm oe  QOTOUETPO
(Spectrophotometer Shimadzu, Model UV-160A, Kyoto, Japan) évavtt evog Ttu@Aov
OWADHOTOG OV  TOPOCKEVACTNKE KATO TOPOUO0 TPOTO HE  OVTIKOTACTOON TOV
eKYVMopatog ond oameotaypévo vepd. H ouvolkn meplektikdtnto TV eA0BOVOEd®OV
VITOAOYIOTNKE OO KOUTOAN OVOPOPAS YPNOUOTOIOVTAG TNV KATEYIV] ¢ TPOTLMN OLGia
avaeopdc oe evpog ocvykevipooewv 10-500 pg/ml ko ekepdotnke 6€ 1600HVOUN Mg

kateyivine (CTE)/g Enpdv @OAA®V MGG,

1.8. Ilpocdopicuios olikav pioffavolav (kateyivy Kal emKATEYIVY) 6TA eKYvAIGUATO
TV YUV THGS EALAS

To oVvoro twv EAAPovVOL®V TPOGOOPIcTNKE UETE OO GYNUATICUO GUUTAOKOV TOVG UE
p-DMACA, ypnowomowwvtog pio Pertiotoromuévn pebodoroyio (Nigel and Glories,
1991). Ev cvvtopia, ta ekyvliopoto tov @OAAoV ehdg (0,2 ml), katdAAnio apotopéve pe
uebavoln, petagépinkav ce oAV pLikpo@uyokévipnong tov 5 ml kot avopiydnkov pe
0,5 mL dwivpatog 0,24 N HCI og pebavoin, kar 0,5 mL dwouivpatog 0,2% p-DMACA oe
pebavoin. Ta piypata agédnkav vo avtdpdoovy yio 5 Aentd oe Bepuoxpacio dwpatiov,
Kot M amoppdenon toug petpndnke ota 640 nm. Eva TopAd deiypo mapackevdotnke emiong

pe ovTikatdotoon tov deiypatog pe pebavodn. To amotedéopato ek@pACTNKOV GE
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oodvvapo mg koteyivng (CTE)/g Enpodv puAL®V gMEG.

1.9. Yypoypwuaroypapixny avaloon Ty EKYvAGUATOV TOV YUV TS EAAS

H vypoypopatoypoaeikny ovdivon Ttov eKYLAICUATOV TOV  QUAAOV NG  €AGG
devepyndnke ypnoomowdvtoag éva ovotnua Shimadzu (Model UFLC, Shimadzu Corp.,
Kyoto, Japan) to omoio amotehovvtav amd pio aviiio (LC-20AD), évav eaepwtr (DGU-
20A5), éva ocvotua avtopatng yyvong dsrypdtov (SIL-20AD), évav kAiBovo othAng
(CTO-20A), éva potoaviyvevth cvototyiog 610dmv (SPD-M20A) kot £va pOopIGHOUETPIKO
aviyveut (RF 551). Ta ypopatoypaerpato doyetedoviay yio eneéepyacio pEow €vog
dwwrov emkowvowviag (CBM-20A) oe eEwtepikd vmoAoylot mov O1€hete KatdAAnAo
Loyiopkd LC Solution Version 1.21 SP1, Shimadzu, Japan, yio v omoKtnon ded0uévav
Kol LofnpaTikovg VITOAOYIGHOVG.

Or  ypouatoypagikol Oy®PICUOT  OlEVEPYOUVIOV GE  YPOUATOYPUPIKY  GTNAN
avtioTpoeng edong pe viAko mAnpwong Nucleosil 100-5, Cyg, (Macherey-Nagel, Germany),
Kétw omd ovvdfikes 1cokpatikig ékhovong, otoug 30 °C. H wwodpevn ¢don mov
YPNOOTOMONKE NTOV OO0 LE OLTNV TOL TTPoTAONKE amd Tovg Savournin et al. (2001) ko
arotehovvtay amd 79% amoctaypévo vepd ofvvicpuévo oe pH 3 pe odivpo 0,1 M
ewoeoptkd 0&Y (1000/2,3, 6/6) kot amd 21% axetovitpilio o&uvicpévo pe didiopa 0,1 M
ewopopikd o&H (1000/2,3, 6/6). Tlpwv amd ™ yprion g, 1 Kvoduevn @acn omdNdnke
dwpécov eidtpov 0,45 um, amaepmOnke pe A0 kol puOuictnke N TovINTA PONg TG o€ |
ml/min. IIpwv amd v £€yyvo1| Tovg 6T GTHAN, To EKYVACHATA TV derypdtwv dmonmOnkay
dapéocov ovpryyog eeodwacuévng pe PTFE oidtpa 0.22 um (Phenomenex, UK). H
TooOTNTA EYYVONG TOL deiypoTog NTav S pl, evd o xpdvog ypopatoypaenons pubuiotnke
ota 30 min.

H aviyvevon tov ekhovdpevov cuotatik®v devepynnke pe t Pondeta tov aviyvevt
oLGTOLY0G SLOd®V AYVIOV KABDS Kot TOL POOPICUOUETPIKOV aviyveLTH. Mg Tov aviyveuty
oLoTOLYlOG O100MV, N KATAYPOPT TOV XPOUOTOYpaPN LAtV YvoTtay ota 245 nm mov givol
YOPOKTNPIOTIKO UNKOG KOHOTOS 7Yoo TNV oviyveuon ToV GEKOIPO0OEdV Onwg M
elaogvpomaivn, ota 280 nm mov gival YOPAKTNPIOTIKO UNKOG KOUATOG Yol TNV OviyveLon
TOV EOWVOADV, KaBdOg kKot ota 335 nm mov eivar YopakINPoTKO UNKOG KOUATOG Yo TNV
aviyvevon @V EAAPOVOEW®V KOl TOV KIVVOUIKOD TUTOL QPOIVOMK®OV 0LGLOV. AKOUMN, 1
kataypoen tov UV-Vis @dopoatog xdbe ypoUATOYPOQIKNG KOPLEONG YWOTOY HE TOV

aviyveuTn cvatoyiog 6100mv Avyvidy otny mteployn 200-450 nm.
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INo tov @Bopiopopetpikd aviyvevtr, emAéynikov unkn kopatog (280 nm yw
dyepon kot 320 nm ywo TV EKTOUMH TOL (OOPIGHOV) 7OV NTAV YOPOKTNPIGTIKA TNG
VOPOEVTVPOGOANG KOt TNG EACLOELPOTAIVNG.

Ot exhovopeveg QUIVOMKEG 0LGIeg avayvoplomnkay amd Trn GOYKPIoN TOV (POVOV
KOTOKPATNONG TOLG UE TOLG YPOVOLS TPOTLII®V OVCIMV 7OV OVOAVONKAV pe TIG 101G
ovvOnkec. EmPefaionon e tavtdtrdg toug mpaypatoromdnke emiong pe Paon ta UV
(QACLOTO TTOV KOTOYPAONKOV HE TOV OVIXVELTH oLOTOWIOG 0100wV Kal, EMITALOV, e
epopuoyn ¢  pebBddov mpoobnkng mpotvmwvV ovoiwwv. Mo Adyovg mOGOTIKOV
TPoGdI0PIG oY, TpdTLTa dtaAdpate glatogvpomoivng (50-1.500 pg/ml), 7-O-yAivkolitn g
amryevivng (5-25 pg/ml), Bepumackolitn (25-100 pg/ml), 7-O-yAvkolitn tng AovteoAivng
(5-50 pg/ml), 4-O-yAvkolitn tg AovteoAivng (5-50 pg/ml), Aovteorivng (5-40 pg/ml),
povtivng (10-60 pg/ml) kot vépo&urupocdng (5-30 pg/ml) oe pebavorn, vmoPAndnkav,

EMIONG, OE YPOUATOYPOPIKT] AVAALGT).

1.10. IIpo6o10p16UoS THS A-TOKOPEPOING GE EKYVAIGUATA PUILWY EALAS

IMa Tov Tpocdopiopd g a-ToKOPEPOANG GTOL GOAAN EMAG EQPOPUOCTNKE 1 LEBOOOG T™V
Botsoglou et al. (1998). Zbuewva pe avtv, to detypa (0,5 g) opoyevomomOnke pe 100 pl
dAdpatog mupokatexdAng kot 5 ml evog pebavoikot srorvpatoc KOH «kai, ot cuvéyeia,
conwvormomonke pe enmdacn o vVoporovTpo 80 °C ywo 15 Aentd. Metd v canwvomoinon,
mpooténkay 5 ml efaviov kou 1 ml vepod kot to piypo, a@ov ovouiydnke KoAd,
euyokevipriOnke oto 2000g exi 2 mMin. ‘Eva puépog amd v vrepkeipevn @don e€otpiotke
oe pevpa Nz péypt Enpov otovg 30 °C. To vmorepo emovadloAbOnke oe pebavorn kot
ypopotoypaendnke oe vypoypopatoypaeo (UFLC Shimadzu system, Shimadzu Corp.,
Kyoto, Japan) émwoc meprypdpetar and tovg Zapel & Csallany (1983). H ypopatoypagikn
omAn (15 cm X 0.46 cm) mepeiye Nucleosil Cig, 5 um, evd m kwvovpevn edaon Nrtav
uebavoln mov diEppee T OTHAN pe tayvtnta pong 1,5 ml/min. H oaviyvevon g a-
TOKOPEPOANG YvOTAV 6T 292 nm, VA 0 TOGOTIKOG TPOGOI0PIGHOS PacioTtav oTa DY TOV
YPOUATOYPOUPIKOV KOPLOOV 7OV KOTUYPAPOVTAY KOOMG KOl OTNV TPOTLTN KOUTOAN

Babpovounonc.

1.11. Extiunon tis avtioleldmTIK)G IKAVOTHTOS TWV EKYVAGUATOV PUIAWY EALAS UE TH
ookt décucvong g pi¢ac DPPH*®

H doxacio DPPH 6mwg epappooke, amotehel pikpr tpomomoinon g neboddov mov
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neptypdopetar omd toug Goupy et al. (1999). Avti N QUCHATOPMOTOUETPIKT SOKIUAGIO
ompileton otV apyn OTL Ta OVTIOEEWMTIKA GLGTATIKA TOV Ppickovtal oTo ekyvAiouato
avtidpovv kar deopevovy T pile DPPH®, g omoiag n peimon g ovykévipoong
KATOypAQETOL 0rd TNV EAATTMON TG amoppoenong ota 515 nm. Xg nepintwon mov 6An N
rocomta g piag DPPH® xatovolmdel amd Tig ovtioeldmTikés ovoiec, to ypduo Tov
ApYIKOV SLOAVUOTOG HETARAAAETAL 0O KAGTOVOKOKKIVO G KITPVO.

Mo tov mpocdopioud TG aVTIOEEWMTIKNG KOVOTNTAG TOV EKYVAICUATOV, TOCHTNTO
0,05 ml amd wdBe exyOMOUO UETOPEPETOL GE OOKIUAOTIKO GOANVO OmMOvL mpootifeton
mocomta 1,95 ml pebavorkov dwaivpatog 60 pM DPPH® kou axorovdei £vtovn avauén
oe KuKAOUiKTN. Metd v avauién, ot coAveS agnvoviol og npepion ywoo 30 min oto
okotddl ko o€ Oeppokpacioa dwpatiov kot akolovbel eotopétpnon ota 515 nm
(Shimadzu, Model UV-160A, Kyoto, Japan). ITapdiinla, dievepyeitar avauén mocoTnToC
0,05 ml and Tov O10ALTN TOV EKYLAICUATOV, TOL XPNOUEVEL ¢ udpTupag, pe 1,95 ml
nebovoruko Sodvpoatoc 60 uM DPPH® kon pwtopétpnon oto 515 nm. H avtio&eldotikn
KaAvOTNTA TOV EKYLACHATOV a&loAoynOnke ent T Bacel Tng peiwong ¢ amoppOPN oG TOV
DPPH, ekppaldpevn o¢ €K0TOOTIONO TOGOGTO TNG OmoppOPNoNG EVOS TVPAOD SHAVLOTOG
DPPH.

H avtio&edotikn wavotnta ekppdotnke o€ 1oodvvape mmol Trolox/g Enpdv @OAA®V.
o 10 okomd 0vTd, KATACKEVACTNKE KOUTOAN OVOPOPAS YPNOUOTOIDOVTOS MU0 GEPA
TPOTOLT®V pebavolkdv doivpdtmv Trolox, 1o 0moi0 GLVIGTA TO VOUTOONAVLTO AVAAOYO TNG
Brrapivng E. H mepoyn telkdv ovykevipdoewv Mrav 0,08-1,28 mM Trolox. H
avTIOEEIBMTIKT IKAVOTNTO TMV EKYVACUATOV VToAoyiotnke pe Baon v e€icwon y=a+bx
oL €KQPALEL TNV TPOTLTN VT KOUTOAT avOaQOpAc, 6oL Y givat 1 TN TNG omoppOPNoNG,
a 10 oNUE0 TOUNG TG KOUTOANG pe Tov afova Tev Y, b 1 khion ¢ kopmdAing kol X n
nocotto tov Trolox o€ mmol wodvvapa Trolox (TE), Aappdavovtag vadoyn Tig apotdoels

TOV OEtypoToc.

1.12. Extiunon tis avtioleldWTIKHG IKAVOTHTOS TV EKYVAGCUATMV QUIAMY MG ue T
doruij déousvons e picac ABTS®"

Mo mv extipmon g avtio&eldmTiKNG KavOTNTOS TOV EKYVAIGUATOV YPNCYLOTOONKE,
emiong, N dokn déopsvong g pilac ABTS®'. H Sokium avth dievepynfnke cdupova pe
™ Pertiopévn pébodo twv Re et al. (1999), petd and ehappd tpomomoinon. H pébodog

avty, mov eniong ovopdleton kot péBodoc TEAC (Trolox Equivalent Antioxidant Capacity),
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etvar KOTAAAAN Yoo v extipmon tOco VOPOPIL®V OG0 Kol AMTOPIM®V OLCLDY UE
avto&edotikn dpdor. Katd t pébodo avty oynmuoartiletal, apykd, éva kotov g piog
ABTS pe npacwvoydialo ypodpa S1opéson g avtiopaons evog vdotikol dtaidpatog 7 mM
ABTS pe vdoatkod owivpo 2,45 mM (tedikr] ovykévipwon) vrepBeukov kaiiov. H
avtidpaon avt AopPdaver yopo o6to okotadt kot dwpkel 12-16 h oe OBgpuoxpacio
TePPAAALOVTOC. META TNV TOPACKEDT TOV, TO YPOUOPOPO €lvarl oTabepd Yio TEPIGGATEPO
amo 2 nuépeg Otav datnpeitoanl 610 okoTddl o€ Beppokpacio tepipdrirovtog. H mpocHnkm
LG 0vTIOEEWMTIKNG OVGIOG GTO YPOUOPOPO OVTO TPOKAAEL TOV OTOYPOUOTIGUO TOL GE £val
Babud o omoiog e€aptdTon omd TNV AvVTIOEEWMTIKY dPAOT TNG OLGIOG Kol EKTILATAL GE GYECT
pe TV avTloEedmTikn dpdom tov trolox, 1o omoio ypnoomoleiton ™G TPOTLAN OVGiaL.

IMa tov pocdloptopd ¢ avToEeMTIKNG KAVOTNTOG TOV EKYVMOUAT®V, TO d1dALLO
ToV KaTovTog NG piCag ABTS (ypopo@dpo) apaidvetor pe pebavoin mote va tapovctalet
armoppoonon 0,7 ota 734 nm. EmmAéov, delypato TV €KYLACUATOV OpUIDOVOVTOL LE
puebavoin €tol wote petd amd mpoohnkn pog rocotntog S0 pl and kébe exyvoAopa og 2,45
ml Tov apUOUEVOL XPOUOPOPOV, VO, TPOKUAEITAL peimon T anoppoenong katd 20-80%.
O petpnoelg g amoppoPnong yivoviov okpipdg 1 min petd v apyikn avauén, evo
LETPNOELS TNG ATOPPOPNONG TOV SWIAVTAOV SlEVEPYOVVTAY GE KAOE avAALON.

IMa v extipunon ™¢ avToEEd®MTIKNG 1KOVOTNTOG TOV EKYVACUATOV GE GXECT LE TO
troloX, KOTOOKELAGTNKE KOUTOAN OVOPOPAS YPNOWOTOIDVTAG ML GEWPE TPOTUTMV
uebovolkmv dAvpdtmv Trolox (ocvykevipmoeig 0-15 uM). H avtio&eidotikn ikavotnta
TOV EKYVAMOUATOV LTOAOYIGTNKE G€ 1600UVap Trolox avd ypapudplo omoEnpauEvey
eVA®V pe Baon v e€iowon y=a+bx mov ekepalel v TpdTLAN AVTH KAUTOAN Avapopac,
OOV Y givai 1 T TNG ATOPPOPNONG, & TO GNUEID TOUNG TS KOUTOANG LLE TOV Aova TV Y,
b n kAion g xapmdAng kot X 1 wocdTTa Tov Trolox oe mg, Aappdvoviag vEoOYN TIG

OPOIDGELS TOV OELYLOTOC,

1.13. Xratiotiky avaiven

[Ma ™) devépyeia G OTATIGTIKNG AVAALGNG YPNOYLOTOWONKE TO GTATIGTIKO TPOYPOLLLLLNL
SPSS 16.0 (SPSS Inc, Chicago, USA) «xot 7y Tovg €Aéyyovg TtV vrobécemv
ypnowomomdnke 1o eminedo onpoviikottag (P<0,05). H opotoyéveln tov Stakvpdvesmy
e éyyOnke pe ypnon tov Levene test (Iletpidng 2000). Xe mepmtdGES TOV SOMOTOONKE
EMLEWYT KOVOVIKOTNTAG 1) OUOLOYEVELNS TOV GTOYEI®MV, £QPOPUOCTNKE O UETACYNUATICUOG

TOV TPOTOYEVOV TEPOUATIKOV d£d0UEVAOV, O 0TOT0G GE OAES TIG TEPIMTMOCELS EXAVEPEPE TNV
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KOVOVIKOTNTO Kot TNV opotoyévela dtakdpavons tov otoyeiov (Ietpiong 2000). T
dlepegvvnon g emidpaong TG Oeppokpaciog kot tov YPOVOL amobnkevong otV
AVTIOEEWDMTIKT KOVOTNTO TOV EKYVAICUATOV TV QOAA®V €MEG, KaOdS Kot TV emidpaon
TOV OWAVTAOV EKYVAIONG OTNV TOpoAaf amd To QUAAL TOV QOWVOAMK®OV OLGLOV,
ypnowomomdnke N pebodoroyio g avaivong dtakvduaveng dV0 Katevdivoemy, e xpnon
TOV YEVIKOL Ypoappukoy povtélov (General Linear Model, Analysis of Variance, GLM-

ANOVA).

2. Anoteléopato Ko cvifiTnon
2.1. Zvidoyn Ttwv pvllwy

H gMd givan éva aeBarég 0évipo Kot Tt OALN Sopdpmv NAMKIdV umopodv va Ppebodv
TOVTOYPOVO GTO PUAAMUA TOV. T EVAAIKO 0EvTpa, 1 Odpkeld NG TV QOUAA®V gival
péxpt tpia €11, LOAOVOTL Ta IO TOAAG PUAAL TEPTOVY KT TN OIAPKELN TOV SELTEPOV £TOVG
g {ong Toug. KaBoin opmg v kaAlepyntiky| mepiodo (amd Mdptio émg NoéuPpro), ta
@OAM Bpiokovion o€ eAoT avantuéng Kotd Tt dtdpkela TG omoiag véa UAAL gpgavilovtol
ovveymg (Sanz-Cortes et al. 2002).

‘Exovtag vmoyn to mopomdve, To QUAAL OV GUYKEVIPOONKOV GTNV TOPOVco UEAETN
Nrav véa/avantuooopeva AL Le Evtovo mpdoivo ypopa. Kot avtd yati éxet avaepepbel
OTL T0. QUALD VTE, OVEEAPTNTA ATd TNV TOKIAD TNG EMAC Kol TV TEPI0O0 GLAAOYNG TOLG,
TEPLEYOVV TIG UEYOAVTEPES GLYKEVTPMOELS ehaogvponaivig (Ranalli et al. 2006). Avtibeta,
To. KITPWOmpActva. UAAL Kol daitepa To Kitpva @OAAN Tov glvol KOVTd 6T0 GTAd0
TTOONG, EUPOVILOVY TIC YOUNAOTEPEC OCLYKEVIPMOGELS EAOLOELPOTOAIVNG, YEYOVOS TOL
VTOOEIKVVEL OTL TO TEPIEYOUEVO GE EANLOEVPMOTATVY] EMNPEALETOL GNUAVTIKE OO TO YPDLLOL
Kot TNV NAkia Tov eVAA®V. Yrnootpiletar 0Tt 1 elotoguponoivn arodopeitol otodiokd pe
™V Tapodo ¢ NAkiag tov eOAA®V eotiag Poynmuikdv petafoldv oTlg omoieg To
gvooyevég évlvpo B-ylvkooiddon dSwdpapotiler onupavtikd poédo (Briante et al. 2001,
Briante et al. 2002).

2.2. Ereepyaocia kal amobijkevon Twv gviiwy

‘Exovtag vmoym 6tt ot cvvOrkeg emefepyaciag Kot amobnkevons tov eLUAA®V Ba
UITTOPOVGOV VO EMNPEACOVY TN YNUIKN 6TABEPOHTNTO TOV TEPLEYOLEVOV PAVOAKOV OVGLOV
(Paiva-Martins et al. 2009), TpdTOG 6TOYOG TG MEAETNG QWTAG MTOV 1) OlEPELVNCT TOV

ATOTEAEGUATOV NG AAEONG (AETTOKOUEVA EVOVTL OAEGUEVOV PUAL®V), TNG ENpavons (VoA
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EvavTtl amoENpopévav OAL®V), TG dtdpketag amodnkevong (0, 1, 7, kot 30 nuépeg) Kot g
Oeppokpaciog amodnrevone (20 °C évovtt -20 °C) pdéveov 1| o cvvdvacpods emi g
AvTIOEEWDMTIKNG IKAVOTNTOS TOV VALV, OT®MG oVTH EKPPAlovTay LE TN SOKIUTY SEGUEVONG
¢ piCag DPPH®.

[apotpridnke 6t N dheon ko 1 amodfkevon o 1 nuépa otovg 20 °C twv @péckmv
eOAMOV glye g amotérecpa T peimon (P<0,05) g avtoledmtikng Toug Kovotntag and

0,84 o¢ 0,34 mmol TE/g Enpadv eOAwv (ITivaxag Al).

Mivakog Al. Enidpacn g dAeong kabmg kat g didpkelog Kot tng Beppokpaciog amodnkevong
oty avtiofedotiky wavotnta (o, DPPH tov gvAkov ehidc

Hpépeg Ogppokpacio DPPH?®, mmol
amofnKevong amofnKkevong TE/g Enpdv pOAA®V*
Dpéoka PO 0 20°C 0,84+0,07°
Algopéva ppéoka @A 1 20°C 0,34+0,05°
Algopéva ppéoka @A 1 -20°C 0,81+0,04°
Algopéva ppéoka @OHAL 7 -20°C 0,67+0,04°
Algopéva Enpd eOAra 1 20°C 1,45+0,06°
Algopéva Enpd ehAra 7 20°C 1,39+0,08°
Algopéva Enpd ehAra 30 20°C 1,48+0,04°
Adgopéva Enpd ehAra 30 -20°C 1,42+0.06°

* Méomn Ty £ Tumtiky ook amd 3 PHETPNCELS.
a’b'C'dTluég otV B 6TAAN pe koo ekbétn dev dopépovv onpavtikd (P>0,05)

Qotoco, N peimon avt) oev Ntav onuovtikny (omd 0,84 oe 0,81 mmol TE/g Enpav
POAA®V) dTav To ahecpéva ppécika OALN amodnkevoviay Yo 1 nuépa otovg -20 °C kot oyt
otovg 20 °C. Ze mepintwon mov 1 amodfkevon tmv euALoV 6tovg -20 °C emunkvvotay omd
1 o 7 NuépeC, N AVTIOEEIDMTIKY] IKOVOTNTO TOV AETTOKOUEVOV PPECKMV PUAADV HELOVOTOV
(P<0,05) am6 0,81 o€ 0,67 mmol TE/g Enpadv @OAA®V.

Otav ta ppéoka eOAAN vIoPaAlovTay, TP amd TV dAeon Tovg, oe ENpavon otovg 40
°C yw 2 muépeg ko1 otn ovvéyewr amobnkevoviov ywo 1 muépa otoug 20 °C, 7
avTloEEBWTIKN ToVg Kavotnta Ttapovoiole avénon (P<0,05) ano 0,84 o 1,45 mmol TE/g
Enpov eOAov. H avtioedotiky woavotta avtdv Ttov @OUAA®V dgv peTafoAAdTay
(P>0,05) axdun kor 6tov M Sidpketa amodfkevong Tovg otoug 20 °C mapatewvdtav ce 7
nuépes (1,39 mmol TE/g Enpov puArov) 1 og 30 nuépeg (1,48 mmol TE/g Enpodv eOAAwV),
oAAG Kot akdpn Oty To. VARG owtd amobnkevoviov otovg -20 °C yio 30 nuépeg (1,42
mmol TE/g &npdv @eOAAwv). H otabepdtta avt) TV aAecpévev kol amo&npapéveov
@VOAA®V Ba propovce vo amodobel otn dwwdikacio ENpavong n omoia eiye T dvvaTdTNTO VO
AEVEPYOTOLEL TN OPAGCT] TV 0EEMTIKMV Kol VOPOALTIKAOV eviDU®V gumodilovtac, £T61, TNV

amodOUNCT TOV AVIOEEWMOTIKAOV GLGTATIKOV TV OUAA®V. EmmAéov €yel dwtummBel n
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dmoymn OtL M amoENPOvVon TV EUAA®MV Ol LOVO HEUDVEL TN dPAGTNPLOTNTO TOV VEPOL KOl
pewwvel v evOOUOTIKY KOTOOTPOPN UEPIKAOV TOAVQUIVOADY 0AAG emiong €uvoel kol v
obvvOeomn g ehatogvponaivng (Paiva-Martins & Gordon 2001).

Ao ta aroteAéopata tov Ilivaka Al cvvdyeton 1o cvumépacpa OTL 1 ENPOVOT TOV
vorndv AV eMdc otovg 40 °C yio 2 nuépeg mpwv omd v GAecr|) Tovg umopel va
EVIOYDOEL TNV OVTIOEEWMTIKY TOVG KOVOTNTO O®G ovTH eKQPAletol pe T SoKiun
déopevong g piagc DPPH®. Ta omoteléopota ovtd GUHQOVOOV pe pedéteg GAA@v
epevvntov (Paiva-Martins et al. 2009) o1 onoiot avépepav 6t 1 amodnKevon POAL®Y eA14G
mov elyav amoEnpavlei otovg 37 °C eni 2 nuépeg mpv amd TNV GAeon Tovg, dev eiye Kopia
EMIOPOOT OTIG CLYKEVIPMGELS TNG EANOELPOTAIVIG GTO PPESKA PUAAL. ENPOVCT PPECKMOV
QeOMV eMdg otovg 40 °C emi 2 nuépeg €xet emiong mpodoeata wpotabel kol amd AAAOLG

gpevvntég (Silva et al. 2006).

2.3. Exydli6n TV TOADPAIVOAKDY EVOGEDY ATO TO YVALO THS EALAS

Alpopotl d10ADTEG Ko dladKaoieg exyvMong €xovv mpotabel yio v moapaiafr] TV
TOAVQUIVOMK®OV EVAOCE®V Oomd To QOAAD NG €Mdc. Mn molwkol OwAvtec Omwg o
dtBvAanfépag kot 0 0EKOG aBvieoTépag KOOMS Kot TOAKOT dtodvTeg OTmg 1 cBavoin, M
pueBavoAn, 10 aKETOVITPIALO, 1 OKETOVN KA1 TO LOATIKG TOVG SAVUOTA O O1POpPES
avOAOYIEC £YOVV OOKILAOTEL Y100 TNV EKYOAMOT] TOV QUIVOAIK®DV EVHOGEMV a0 QOALO EMAC LE
XPNON SLPOP®YV GLVIVACUOV YPOVOV eKyOAoNG Kot Oepuokpaciag (Savournin et al. 2001,
Briante et al. 2002, Bouaziz & Sayadi 2005, Meirinhos et al. 2005, Japon-Lujan et al. 2006b,
Silva et al. 2006, Ferreira et al. 2007, Ciou et al. 2007, Paiva-Martins et al. 2007, Salta et al.
2007, Papoti & Tsimidou 2009, Lee et al 2009, Hayes et al. 2011). Qotdc0, N YpHON CLTOV
TOV OAVTAOV EKYOAMONG EYEL GLYVE 0OMNYNOEL GE LEYAAEG OIOKVLAVGELS GE O,TL APOpPd TO
€100¢g Kot TV TOGOTNTA TOV 0voKTNOEVTOV ToAvPavolMk®V cvotatik®v (Lesage-Meessen
et al. 2001). Av kot Ba pTopPoVGE KOVEIS VoL 1oYLPIOTEL OTL TETOEG HEYOAES dlakvudveels Ba
UTOPOVGaV VO OQEIAOVTOL GE YEMYPOPIKOVS, EMOYIKOVG, YEVETIKOVG 1 HeB0d0A0YIKOVG
nopdyovteg (Romero et al. 2002), evtovtolg dev eivar dvvotdv v amoKAEIGTEL Kot 1
mOavOTNTO OTL ONUOVTIKO HEPOG OLTNAG TNG OKLUOVONG OPeMdTAY ot ddiKacio
EKYVAIONG TOV TOAVPALVOAIK®Y GUGTATIKGV otd To UAAN TNG EALAG.

H emioyn g dadkaciog ekyOAMong copumepthapfovoévey Tov SIHAVTOV EKYOAONG,
TOV YPOVOL ekyOAONG Ko TG Beppokpaciog ekydiong Bewpeital ToAd kpicyn dadikacio

Yoo TV mopoiafr], YEVIKE, TOV TOADQOIVOMK®OV GLGTOTIK®OV OO GPOVTO Kol ACOVIKA
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(Robards 2003). Kat awtd yioti 1 avaktnon molv@avorldv omd eUTIKA VAIKE enxnpedletal
o€ peyaio Bobud amd tov SAvTN oL XPNOOTOLEITOL KATA TNV eKYVAon. H ymukn doun
KOOEUAG Omd aVTEG TIG POIVOMKEG EVMCELS Kol O10UTEPA 1 TOMKOTNTO TOV HOPIOL TOVG
nailel kaBoproTikd pOAo oty adénon e SWALTOHTNTOS AVTOV TOV EVOGE®V Kol Kabopilet
o€ peydio Pabud v eKYLAGIUOTNTO TOVE KoL, KOTE GUVETELN, TNV OTOTEAECUATIKOTITO
TOV SIHAVTOV ekyOAong (Alothman et al. 2009). Zuvenmg, sival dOokolo va avamtuydel pa,
TPOTLTN JSIKAGIOL EKYVAIONG OV VO vl KOTAAANAN Yoo TNV €KYOLAICT] OA®V TV
QOIVOAIKAOV EVOGEMV OO TOL PLTAL.

2V Topovca PEAETY), OlEVEPYNONKE GLYKPITIKY SEPEVVNON TNG OMOTEAECUOTIKOTITOG
SPOP®V TOMK®V SIOAVTAOV OTT®G 1| LeBavOAN, 1 aBavOAn, 1 aKETOVN Kol TO AKETOVITPIAO,
oL GLVNOEGTEPA YPNGYOTOIOVVTOL Y10 TV OVOKTNGCT TOV TOAVPUIVOAIK®OV GUOTUTIKOV
and To GUAAL TG eMAS. Aaupdvovtag, Opmg, VToyn OTL o1 AyOTEPO TOAKOL S1AVTEG
Bewpovvior TALOV KATOAANAOL Yoo TNV €KYOMOTN TOV AMTOPIA®V QAVOA®VY, SAPOPOl
OMOAIKOT 01AVTES Ommwg 0 dtbBvianfépag Ko 0 0fkodg abvAecTépag GLUTEPIANPONKAY,
eniong, o’avtv v agordynon. Ta voatwkd dtwAidpota ™ abavoing eetdokay otV
nepoyn apardcemv 30-80% (6/0), evd ta deAVHATA TOV GAAOV TOAK®OV SOAVTOV GTNV
apaioon 50%. EmmAéov, m amoteleopatikOmta TOL TALOV  KATAAANAOL  SoAvTN
eEETAOTNKE GE JLAPOPOLVS YPOVOVG eKYOAIONG. Ot ekyvAioelg deénydnoav oe Bepuoxpacio
douaTion VIO HOYVNTIKA OovoTapoEn o€ YOUNAN ToyLTNTO Yo 4 Opeg OTO OKOTAOL,
YPNOUOTOLDVTAS KOVIKEC QLoreg Twv 250-ml wov mepieiyov 5 g Enpdv @OAA®V eMdg
ATOALAYUEVODV YAOPOPUAANG Ko 100 ml amd kabe d10AvT, oOppova pe ) péBodo Tmv

Mylonaki et al. (2008) petd and kdmoieg TpOTONTOINCELG.

Mivaxag A2. H gkyuAMoTiKy 1KavoTnTo S10popoy SIeAVT®V 6TV Tapaiofn Tov
TOAVPALVOAKMV GUGTATIKMV OO GUAAN EA6G

2HVOAO PULVOADV,
AroAteg exydAong mg GAE/g Enpdv OAMwV
Mpn molixol dialvteg
Aroubvlondépoc 3,6+0,8°
O&dg abulectépag 82+1,1°
TloJixol d1odvtec
Ydortukh pebavorn, 50% 32,4+0,6°
Ydatwkn axetovn, 50% 443 +1,0°
Ydortikd axetovitpilto, 50% 51,4+ 1,4°
Ydatwkr aravorn, 30% 23,1+ 0,6'
Yotk onbovorn, 40% 39,1 £0,8°
Ydortikr] andovorn, 50% 30,7 +£0,9°
Ydatwkr atbovorn, 60% 452+1,1°
(BértioTog SroAdTng)
Y Sortiky] aubovorn, 80% 46,1+1,3°

* Méor TWHETLTKY] aOKAIoN oo 3 LETPT|OELS.
APCARLITY e GtV {8100 oTAMY pe Kkowd kBT dev Srapépouy onpavticd (P>0,05).
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Ta oanotedéopata (ITivakag A2) €dei&ov OTL 1 EKYVMOTIKY KOVOTNTO TOV TOMK®OV
SAVTOV NTaV TOAD LYNAOTEPN OO EKEIVT TV AMYOTEPO TOMKAOV dtoBuAaBépa Kot 0EIKOD
alfvAeotépa. AV Kal Yo OpIGUEVEG QUIVOLEG £xOVV avapepBel PTOYES OVOKTNOELS amd TOV
o&Kd obvieotépa, cLYVE TPOTEIVETOL 1M ¥PNON TOL YO TNV EKYOAICT TOAVPUIVOAIKOV
ovoTaTIKOV amd eOAAa eAlag (Ceccon et al. 2001).

O o&wkog abviectépoc eival eKAEKTIKOC Yo HIKPOV KOl HEGOV HOplakol Bdapoug
eoworec (Visioli et al. 1999), emurpémoviog ekyvAlon Kot Kobopiopd Towtdypova,
dtevkoAvvovtog TV mapaAiapn tov amAdv eoawvoAiov (Lesage-Meessen et al. 2001) kot
dwadoykn maparapn eawvorkdv kKhacudtov (Visioli et al. 1999). Xtnv mapovoa perétn, ta
aroteléopato omd TN ¥pNomn Tov 0EKOD aBVAESTEPO OTNV EKYOAIGT] TOV TOAVPUIVOAK®OV
OLOTATIKAOV amd POALN EAMAG OV MTOV EVOUPPLVTIKA.

Axoun and tov Ilivaka A2 dwmiot®dnke 0Tt To LOATIKA SHAVLATA TOL OKETOVITPIAMOV
Kol TNG aKeTOVNG mapovsiacov g kaivtepeg (P<0,05) avaxtioels pHetald TV mOAMKOV
SALTAOV OV eEgTATTKOY. MEYPL GNUEPD, TO OKETOVITPIALO dev Exel mpoTabel MG S1aAVTNG
eKYOMoNG Yoo QOUAAX eAL8G, e&outiag, MOBAVAOC, TG UIKPNG TTNTIKOTNTAG TOL OAAL KOl TNG
ToEIKOTNTAG TOV 7OV OAMOTEAOVV ONUOVTIKA EUTOOINL Yol TN YPNOTN TOL O KPEOUS Kol
Kkpeoatookevacuato. Ta amoteAéopato ond v eétaon TV GAAOV TOMKOV O10AVTOV
KATESEIEQY TNV VIEPOYN TOV LOATIKOV SWAVUATOV NG ouBavOoAng oty mapaiofr] Ttov
QOIVOAIK®OV EVOCEMV 0omd To. eOAA0 NG eMdc. [Iépa amd ™ peydAn eKyYLAIGTIKN TNG
wavotnta e€outiog Tov TOAMKOD TG YopoKINPa, 1 abavorn vrepelye, emiong, Evavil T®V
GAAOV TOAK®OV O10AVTOV Kol 6ToV Bobpd T0EIKOTTAC TG 0 0moiog givar moAD pukpods. Kat
avTO YTl M YPNON TOV EKYLACUATOV QOAA®V EMAG MG TPOCHETOV Y10 TO KPENS, EKOVE
VIOYPEDMTIKY TNV aVATTLEN S10dIKAGIOV EKYVAIONG oL Vo Pacilovial o oyeTikd @ONVOVC,
€0KOAM EMAVAKTOVUEVOVG Kot UN ToE0VG S10AVTEG OTTMOG ival To VOATIKA OHADUATO TNG
afavorne.

H pedém tov Ilivaka A2 xotédeile, emmAéov, OTL 1 EKYVAGTIKY IKOVOTNTO TOV
V3UTOUBOVOMK®OV SIAVUATOV dEV HTOPOVGE VO GUGYETICTEL LLE TNV TEPLEKTIKOTNTA TOVG GE
afavorn. Kot avtd yori 0tav 1 meplektikdmto 6 aBovOoin Tov €KYLAIGTIKOD HEGOV
avéovotay mTave and to 50%, 1 eKYLMOTIKN ToL KavoTTo £miong avEavatay, evd OTav M
TEPLEKTIKOTNTO 0 afavOAn pelowvotoy kdto amd to 50%, M eKYLAICTIKY] WKOVOTNTO,
avtifeta, avavotav. A&ilel va emonuoviel 0Tl oe meplekTkOTNTEG ABavoAng 60% o
80%, M eKYLMOTIKN WKOVOTNTO NTOV TOAD KOADTEPT OMO OVTNV GE MEPLEKTIKOTNTESG

a18avoAng 30% ko 40%.
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Ta svprpota avtd emPefaidvouvv o AmTOTEAECUATA TPONYOVUEVOV LEAETMV TTOL £3€1EAV
OtL 1 vrofonBoduevn amd VIEPNYOVS EKYVAICT] TOV TOAVPUIVOAK®OY GUGTUTIKMOV OTO TO
@OAAO TNG EAAG e VOOTOABAVOAKA SLOADUATO KOPLPMOVOTAY GE TEPLEKTIKOTNTO alfavOANg
59% (Japon-Lujan et al. 2006a). Eniong, dev épyovion o€ avtifeon pe ta amoteElécpata
AoV peletov mov €oelgav 6Tt 1 vmofonfovuevn amd UIKPOKVUATO EKYVAIOT TOV
TOAVQUIVOMK®DV GUGTOTIKOV 0Omd QUAAN €MAG pe VOATONOAVOAIKG SADUOTE NTOV
Bértiom o mepiektikdTnTo ubavoing 80% (Japon-Lujan et al. 2006b). Akoun, sivor og
ocupe®VioL HE UEAETEG TOL  OVOPEPOLY OTL 1N OKALTOTNTA TMOV TOAVPOIVOADY GE
voatoarfavolikd doAdpata Oo propovoe va petaPfAndet and aAlayic otV TEPEKTIKOTNTA
o€ aBavoAn, ot omoieg emnpealovy 1010TNTEG OTTMOG 1 TLKVOTNTO Kot 1) SAEKTPIKT 6Tafepd
tov OwAvTn (Cacace & Mazza 2003). Kot avtd ywti Bewpdviag 0Tt TOALL amd Ta
(QOIVOAIKA GLOTOTIKA TV QOUAA®V NG eAldg eivar yAvkoliteg, Bo umopovse vo vmobécet
Kavelg 0Tt 01 S1AVTOTNTEC TOVG UTOPEl val efvarn LEYOAVTEPEG GE TEPLEKTIKOTNTES OBOVOANG
40% mapa 50%.

Amd Vv GAAN mAevpd, 1 ehonogvponaivn, N omoia givol AyOTEPO TOMKY OO TOLG
yAvko(itec, B émpeme va elvarl mepooOTEPO SWOAVTN O€ MeEPLEKTIKOTNTES abavoAng 60%
napd og 50% . Xto onueio avtd Ba mpénet Waitepa va emonpaviel o yeyovog 6Tt av Ko
EKYVMOTIKT IKOVOTNTO TV VOATOMOAVOMKOV SIIAVUATOV eV SIEPEPE GE TEPLEKTIKOTITEG
afavorng 60% xor 80%, n meplektikoONTa 60% BepPnOnKe ®¢ N PEATIoTN EmMAOYN YT,
eEantiog TOV TEPLGGOTEPO TOAIKOV YOPOUKTPO TNG, £0VE TN dvvaTdTNTA Vo EMTEVYOEL Lo
KOAVTEPT) 1IGOPPOTILOL OVAKTNONG HETAED TV TOAKOV Kol TOV AYOTEPO TOMK®V GUOTATIKOV
TOV QOAL®V NG EALEG.

Ext0¢ amd tov dtohdtn exydAong, n d1dpKela TS eKyOAMONG Elval pol GAAN HeTaBAnT N
omoia Ba pmopovoe va ennpedost T ddKacio kYOAIONG TaPEXOVTAS ETAPKN YPOVO Yo
™V TANPN dwPpoyn Tov detypotoc. Atepedhvinon g nidpacng Tov xpovov eKyOAONG TNV
EKYLAMOTIKT 1KAVOTNTO VOATOMOUVOAKOD SHADUOTOC e TEPLEKTIKOTNTA G oBavoAn 60%
£0e1e OTL M PéATIoT EKYOAOT TOAVPAVOADY omd QUAAD MG HE OVTOV TOV SAVT
EMTLYXOVOTOV PETE O PayVNTIKY avadevon ent 6 dpeg o€ younAn TaydTa otovg 20 °C

0TO GKOTAOL.
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Ewoéva Al. H enidpacn g S18pKeELNG EKYOAONG GTNV KOVOTNTA EKYOAONG
TOAVPOLVOAK®AV GUGTATIKOV 0t GUAAL eMAC. Ot Tés o kabe onpeio pétpnong
OVTITPOGMTEVOVVY TN UECT] TN 3 AVOAVGEDV.

Ta exypvMopato Tov TPoEKLYAV TOPATEIVOVTOS TN SIUPKELD TG EKYVLAIONG o€ 8 1 Kat 10
wpeg dev €dei&av (P>0,05) Beltiwon g eKyVMOTIKNG IKOVOTNTOG OTMC GAAMOTE QoiveTal
kot otnv Ewova Al.

Ta amoteléopoto avtd PpioKOVIOL GE GYETIKY CLUEMOVIO LE TPONYOVUEVES WEAETEG
(Mylonaki et al. 2008) otig omoiec TpoTeiveTal YPOVOC EKYOLAIONG 5 OPDV YPNCIUOTOIDVTOC
TOoV 1610 d1oAVTn. QoTd60, Epyovtal o€ mANPN avtibeon pe aAhec peréteg (Japon-Lujan et al.
2006) ot omoieg cvviotatal ekyvAon 10 1 ko 24 @pdV pe VOATIKO dtdAvpa oBaVOANg
59%. H avtiBeon avt) eivor dvokoro vo eEnynbei, aAld evoéyetar va opeiletar oto
LKPOTEPO OYKO TOV S1oAVT ekyvAlong (8 ml) mov ypnoonomdnke yo deiypa GUAA®Y
Bapovg 1 g o oOykpion pe TG dALeg LEAETEC.

2.4. Xnuikij ocvotacn tov gpoiiov TG EALAS

H xatd mpocéyyion ynuikn avdivon (proximate analysis) tov eOA®v g eMdg £dwoe
T0. amoTeAEGHOTO TOV TTopovstalovtar otov [livaka A3. Ta amoteléouata TV avaAdGE®V
NTav yevikd e cuuemvio pe ovtd Tov avagépbnkav ce mponyovueves peréteg (Feggeros et
al. 1995, Martin et al. 2003, Makris et al 2007), av kot onuavtikd vVynAOTEPES
GLYKEVIPDOELS TPOTEIVOV £xovv avopepbel og ddeg pelétec (Delgado-Oertinez et al. 2000,
Boudhriou et al. 2009). Avt n acvvénein Bo pmopovce va amodobel e dapopovg
TapAyovTeS, OT®G 1 TOWKIAO TG EMAG, 1 ETOYN TNG CLYKOMONG, N NAKiN TV EVAA®DV Kot 1)
Mmavor 1oV QUAAGUOTOC, Ol 07010l B LTOPOVGAV VO EXNPEAGOVLY TNV TEPLEKTIKOTNTO TOV
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VAoV oe mpoteiveg (Gomez Cabrera et al. 1992, Molina Alcaide & Nefzaoui 1996,
Delgado Pertinez et al. 1998). Mg Bdon ta amoteAéopoto avtd, ta. GOAAN TG EAAG gival
duvatdév va BewpnBodv g o TAOVGI PLGIKY TNYN TPOTEIVOV TOL JIKOOAOYEL TN Xpnon

T0V¢ 6N dTpoPn Tewv {dwv (Martin Garcia et al. 2003).

IMivaxog A3. X1k cOGTAGT TOV QUAADY TG EAMAG

XvotaTikd Yuykévipoon™
Yypaoio (9/100 g péokwv pOA®Y) 47,2 0.4
Opyavikn OAn (9/100 g Enpdv eOIA®Y) 91,8 +0,7
Téoepa (9/100 g Enpdv OA®V) 8,2+0,6
Ipwrteiveg (9/100 g Enpdv OA®V) 8,6+0,1
Kvurtrapiveg (9/100 g Enpdv gpOAwV) 18,6 +£0,2
Adnm (9/100 g Enpdv eOAA®V) 4,6 +£0,1

* Méon tymEtomiky amokAion and 3 petpnioeic.

2.5. lIepiektikdoTnTo. TOV QUIAOV THS EAAS OE OAMKES TOLVPAIVOLES, OAIKD PAAPOVOELON,
O0MKES PLafavoles Kal a-TOKOPEPOLY

H mocotta tov olMkdv moAvpoatvol®v oto amoénpopéva Kot eAe0Bepa YAwPOPUAANG
@OAM eEMAg Tpocdlopiotnke o€ 45,2 mg GAE/g (ITivaxag A4). H tyun avtn givon oe mAnpn
CLUP®VIO LE TO ATOTEAECUOTO TTPONYOVUEVTG LEAETNG TTOV delyvouy Tég 20,58 1} 40,27 mg
GAE/g gpéokav 1 anoénpapéveov guAlwv eldg, avtiotorya (Makris et al. 2007). Qotoc0,
elvar moAd peyoAvtepn amd v T 26 mg GAE/g mov avagépbnke ce o mpodceotn
uelétn yio amoEnpapéva oA eMdg thg mokihiag Kaiapmv (Botsoglou et al. 2012).

MOoOAOVOTL 1| TEPLEKTIKOTNTO, TOV TOAVPOIVOAMK®DOV GLUGTOTIK®V GTO GUAAL TNG EAMAS dev
Exel uéypt onuepa TANPmSG oepevvnbel, Exetl Ppebel 6L pmopet va kopaiveron omd 1,5 €wg
7,0 g GAE/200 g ppéokwv gOAlmv (Niaounakis & Halvadakis 2004). AnokAicelg and avtiv
™V TEPOYN TWOV Bo pmopovcay vo. amrodofovv oty enidpacn TG TOKIALNG TG EALAG,
otV €MOYN NG GLALOYNG TV EOAA®V, otV nAkio tov eOAAwv (Gomez Cabrera et al.
1992, Molina Alcaide & Nefzaoui 1996, Delgado Pertifiez et al. 1998), kabm¢ kot og
dpopég oV TOAKOTNTO. TV Slohvt®dv ekyviong (Luthria et al. 2006). Evdewcticd
avagépeTor 0Tl ypnoonowmvtog €&avio, o&wkd aviectépa 1 peBavorn g Saidteg
EKYVAIONG, Ol GUYKEVIPMGELS TOV OMKAOV QUVOADV oL Kataypdeovtor ivor 0,18, 1,6 7
16,8 mg GAE/g &npav evilov, avtictoyo (Le Floch et al. 1998), yeyovog mov
KOTAOEIKVVEL OTL, 660 VYNAGTEPN €lvar 1 TOAMKOTNTO TOL SWAVT, TOGO AVEAVETAL T

EKYVAIOTIKT) TOV KOVOTNTOL.
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Mivaxog A4. TleplexTikdTTa TOV PUAA®V TNG EMAG G OMKEG TOAVQOUIVOLEG, OAMKAL
QAOPOVOELDT|, OAKEG PAOPOVOLES KOl 0-TOKOQEPOA

2V0TOTIKG Yuykévipoon™
OMikég modveavoreg (Mg GAE/g Enpdv eOAA®V) 452+1,1
Olikd proBovoeidn (mg CTE/g Enpdv @oALwV) 15,32 +£0,58
Olég pAapavoreg (mg CTE/Q Enpdv @OALwV) 0,03+0,003
a-Tokoeepdln (ug/g Enpdv eOAAW®V) 198,6+16,2

* Méom TWnETLTIKY aOKAoN ard 3 PETP|OELS.

Onog @aiveton otov Ilivaka A4, m ocvuvolkn mePlEKTIKOTNTO PAOPOVOEO®V GTO
amoénpapéva kot eEAe0Bepa YAwPoeOAANG UM e Tpocdiopiotnke oe 15,32 mg CTE/Q.
Avt 1 T dev dapépet oAl amd v Ty 12,46 mg CTE/g mov Ppébnke mpdopata oe
amoénpapéva eOAL0 eMdc ¢ mowidiog Kolaudv (Botsoglou et al. 2012). Exwiong, n tyun
avtn eivor ToAd kovta oy T 16,78 mg CTE/g mov Ppébnke oe amoénpapéva goAla
eMac, amd dalovg epevvntég (Makris et al. 2007).

Ye O,T1 apopd TG QAaPavorec ol omoieg omoteAoLVTOL KLpimg amd Koteyivn Kot
EMIKATEYIVN, 1 TEPLEKTIKOTNTA TOVG OTO OMOENPOUEVO Kol EAEVOEPA YAWPOPVUAANG POALL
eMac mpoodiopiotnke oe 0,03 mg CTE/g (ITivaxag A4). H tiuf avt mov eivor oyetikd
yaumAn, PBpioketoar moAd wovid oty Ty 0,021 mg CTE/g &npodv @OAA@V 1oL
avaKowoinke amd dAhovg epevvntég (Makris et al. 2007).

Ao tov Ilivaxka A4 damotovetol, emiong, OTL 1 TEPLEKTIKOTNTA TV QUAA®V ©E O-
TOKOQEPOAN NTav 198.6 ng/g Enpov eoAlwv. H cuykévipmon avti eaivetor ueydin aiid
dev giva ko ToAD peyaddtepn omd v tipn 316 nmol/g mov eivon 1odvvaun pe 136,1 pg/g
Enpov eOA v kol avakowvmbnke and tovg Mohamed et al. (2007). H agbovia tov
TOKOQEPOADV GTO. PUAAN GLGYETILETOL UE TNV TOPOVGIO YPOCTIKMOV GTOVE PLTIKOVG 1GTOVG

6mov TpoctoTEHoLY TN dadikacio TG pwtocvvheong (Havauw et al. 2003).

2.6. IlepiekTikOTNTO. TOV QUAAOV THG EAMAS OF ETMIUEPOVS QYOIVOAIKD OUGTOTIKA MHE
VYPOYPOUOATOYPAPIKY AVAAVOH TWY EKYVAICUATOV

H mepektikdmro tov @OAovV ™G €MAg oe  emPUEPOVS POIVOMKE GUOTOTIKA
depeuvinke pe vypoyxpopatoypdeo (LC) eEomhopévo pe aviyveuty cuototyiog dt0omv
Myvidv (DAD). T'o v minpéotepn depevvnomn TG GVCTAGNS TOV EKYVAIGUATOV TOV
QUAAOV NG EMAG GE PAIVOAIKA GUOTOTIKG, 1| AViXVELOT), T TOVTOTOINGCT] KOl O TOGOTIKOG
TPOGOOPIGUOG TOVG £Yvav O OQOpO UNKN KOUOTOG, 0@QOL TO GULOTUTIKA OVTH
Tapovctalovy S1aPopeTikd péyiota amoppoenong (Robards 2003).
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[Mopd o yeyovog OTL 1| ¥PNGLOTOINGN TOV AVIXVELTH GLGTOLYING 100V AVYVIDVY TopEiyE
™ SuvatdTnTa TOPaKoAoHONONG OAMV TOV UNKOV KOUATOGC, TO, COUTEPACUATO oTNPiXOnKaY
OTIC TANPOPOPIES TOV TOPELYE 1 KATAYPOUPT TOV YPOUATOYPUPNUATOV Kupiwg oto 245 nm,
280 nm xot 335 nm. H xatoaypoen ota 245 nm otdxeve otnNV mOPAKOA0VONOTM 1TNg
EAALOELPOTATVNG KOl TOV GUVAPOV GEKOTPO0EDV, evdd ota 280 nm otV mapakorovnon
TOU GUVOAOL T®V  QOWOMK®OV GUCTOTIKOV (OTADV — QUIVOADV, GEKOTPLOOEODV,
QAAPOVOEIOMY KOl TAPAYDY®V TOV KIVOUU®UIKOD 0EE0C). Akoun, 1 katoypae ota 335 nm
oTOYEVE OTNV EKAEKTIKY] TAPOKOAOVONGN TV QAOBOVOEWOV KOl TOV TOPAYDY®V TOV
Kivappopkov o&éoc. H ypnoyomoinomn, emumAéov, 100 @OOPICUOUETPIKOD AVIXVELTT], XOPN
oTNV  VYNA Ttov  gvoioHnocia, emétpeme TNV EKAEKTIKY]  TOpaKoAovOnomn g
VOpo&LTLPOCOANG Kot TG elaogvponaivig (Ryan et al. 2001). H topakorobOnon avtmdv
TOV EVOGE®V EYIVE GTO YOPOKTNPIOTIKA UNKN KORaTog 01€yepons (280 nm) kot exmoumng
@Bopiopov (320 nm) TOV PAIVOMKAOV EVOGEMV.

[Mapéra oavtd, M TOVTOTMOINON TV EKAOLOUEVOV GCLGTOTIK®V OTAONKE emimovm
dwdwacio, 1 olokApworn NG omoiog omaitnoe 01eE00IKEG OOKUES, EKTEVI HEAETN
BPBAMOYPOQIK®V GTOLYEI®V KOl AETTOUEPT] AVAAVOT XPOUOTOYPAPIK®V ded0UEVAOV. Kat avtd
Yyt To TEPICGOTEPO. PAVOAMKE GLOTATIKA TOV EKYLAICUATOV TOV QOAA®V TNG EA16G
Qoivetal 0Tl givol SOUIKA oLYYeV] METOED TOLG KOl TOPOLGLALOLY TOPOUOIOVG YPOVOLG
KOTOKPATNONG KOl TOPOTANCLOL  QACUATO OTNV  VIEPIDON  okTvoPforio. Telwkd,
TOVTOTOINCT TOV CLGTOTIK®V POCIGTNKE Y10 TO TEPIGGOTEPO OO OLTO GTOVG YPOVOVG
Katokpatnong kot to eacpato UV-Vis kdbe ypopLatoypapikng Kopuene, ot cOYKPIon
QLTOV HE T aVTIoTOL 0 S100EGIUMV TPOTOHT®V, KOO®G Kot o€ PPAoypapikd dedouéval.

LC-DAD avdivon tov voatoaifovorikod eKYLMOUATOC TV QOAL®Y NG eMAg £0€1ie
OPKETEG KUPLEG YPOUATOYPOPIKEG KOPLEES, ol omoleg emi 1 Pdost tv YpodHvVOV
Katakpatnong tovg kot twv UV-Vis eoocpdtov avayvoplotnkay ¢ GeKOPO0EWdn
(ehanogvpomaivy kot Pepumookolitng), rofovec (AovteoAivn, 7-O-yAvkolitng g
amyeviving, 7-O-yivkolitng g Aovteoiivng kot 4-O-ylvkolitng g AovteoAivng),
QAaBovoreg (povTivn), KoL VTOKATEGTNUEVES PALVOAES (VOPOELTVPOGOAN).

AVTUTPOGOTEVLTIKA VYPOYPOLOTOYPOPTLATO TOV VOATOMOAVOAIKOD EKYVLAICUATOS TOV
QUMY NG eMdc ota 245, 280, 335 wor 280/320 nm (Aekmopmng/ASiEyepong)

noapovclalovior otic Ewoveg A2, A3, A4 kot AS, avtictorya
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Ewovo A2. AvTITpoc®IEVTIKO VYPOYPOUOTOYPAPT L0 VIATOMOAVOAKOD EKYVAIGHLOTOC
QOM®V eMAS ota 245 nm. Kopueég: vdpo&utupocsoin (1), povtivn 2, Bepurackolitng (3),
7-O-y vkolitng tng Aovteorivig (4), 7-O-yhvkolitng g amtyevivng (5), 4-O-yAvkolitng
™G Aovteorivng (6), eratogvpmmraivn (7) kot Aovteorivn (8).

Ewéva A3. AvTITpoc®TEVTIKO VYPOYPOUATOYPAPN LA VIATOUOAVOAKOD EKYVAIGHLOTOG GUAAWDY
eMdg ota 280 nm. Ot KopvPég ota dtdpopa LK KORTOg etvat 0ntmg otnv Eucova A2.
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Ewova A4. AVTITpocOTEVTIKO VYPOYPOUATOYPEEN L VOATOUOOVOMKOD EKYVAIGLOTOS PUAA®DY
eMag ota 335 nm. Ot Kopupég ota dtdpopa KT KOpaTog ival omwg otnv Eucova A2.

{7
1251
1004

-

T 1 }I;i

I |

il i H | }

r |li 2 ‘: ||‘ |I

Ewéva AS. AVTIIPOCOTELTIKO VYPOYPOUATOYPAPNLE VIATOUBOVOMKOD eKYLAMOUOTOS QOAA®V  €A1GG
280/320 nm (Aexc./Aemis.). Ot Kopvpég ota dtdpopa PnKn KOpoTog eivon onws otnv Ewdva A2.

Kéto amd 11¢ ovvinkeg g avaivong, m oelpd EKAOVONG TOV KOPLOV GUCTOTIKOV
aKoAovBovoe TNV TopakdT® Topeia. Apyikd ekAovdtay 1 VOPOELTVPOGOAT, AKOAOLOOVGE 1

ékhovorn g povtivig, tov Pepumackolitn kot tTov eAafovoeddv 7-0O-yAvkolitn g
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AovteoAivng, 7-O-yhlvkolitn tng omiyevivng ko 4-O-yAvkolitn tng AovteoAivng. Tmv
€KAovoT aVTOV SdEYoVIOY 1 €KAOVLGT TOV GEKOTPLOOEIB0VEC EANIOEVPMTOIVI] KOl TOL
QAaPovoedovg AovteoAivn. Ot ypoOVOL KOTOKPATNONG, Ol GLYKEVIPMGEIS KOl Ol UEYIOTEG
ATOPPOPNCELS TOV VIEPIDOOVS (PACUATOS TOV KUPLUOV OLTOV QOIVOAMK®OV GLGTOTIKMOV

napovoidlovral otov [ivaka AS.

Mivakog A5. Xpopatoypo@ikd xopoKTNPLOTIKG TOV QAIVOAK®Y EVOCEDY TOL TAVTOTO O KAV

oT0, QUAAL TNG EMAG
Dovolkég evRoeLg Xpovor ZVYKEVIPMOELG, ™ Méyioteg UV
Kotakpdtnong, min | mg/g Enpdv eOMwv | amoppoencel, Nm

Ydpo&utupoosoin 4,2 1,45+0,22 280

Povtivn 7,4 2,21+0,38 356, 254
Bepumaockolitng 8,0 4,12+0,44 335, 280, 250
7-O-yhokolitng g Aovteortvng | 10,0 3,06 + 0,26 348, 266, 254
7-O-yhokolitg g omtygvivig 12,7 0,42+0,12 338, 266
4-O-yhokolitg g Aovteorivng | 13,7 0,89+0,31 340, 268
Elarogvpomnaivn 18,3 32,18 + 0,56 248, 280
Aovteohivn 20,7 1,82+0,32 356, 254

* To amoteAéopata eKPpaloviar oG HEGEG TEG £ TUMIKY omOKAlon omd 3 petpnoeic.

Oleg auTég 01 PUIVOMKEG EVAGEIS £XOVV TPONYOLUEVMG TawTtomoindel oe exyvMopata
eVAlwv ehdg (Altiok et al. 2008, Bouzaiz & Sayadi 2005, Briante et al. 2002, Pereira et al.
2007). Ot Benavente-Garcia et al. (2000) tavtomoincav mévie ouddec PUIVOMKOV EVHOCEDY
KOl CUYKEKPIUEVOL TG EAOLOELPOTOIVIG Kol TOV Bepumackolitny Tov aviiKovuv GTNV ORAdM
TOV  0eKOIPO0Ed®Y, Tov 7-O-yAvkolitn g AovteoAivng, Ttov 7-O-yAvkolitn 1ng
amyevivng, Tov 7-yhvkolitdv TG S10GUETIVNG, TNS AOLTEOAIVNG Kot TNG SLOGUETIVIG TTOv
aVKOLV omnV opdoo Ttemv @AoBovVAOv, TNG POLTIVIG oL OVAKEL OTNV OUddo T®V
eAaPOVOADYV, TNG KOTEYIVIG TOV OVIKEL GTNV OUAda TV QAAPAVOADY Kol TNG TUPOGOANG,
™G VOPOELTVPOGOANG, TNG PaVIAAIVNG, TOL PaviddvikoD 0EE0G Kot TOL KAPETKOV 0EE0G OV
OVIKOLV GTNV OUAO0 TMV VTOKATECTNUEVOV QUIVOADY. XTIG TEPIGGOTEPES AMO OVTES TIG
HEeAETES, M eloogupmmaiv fTay N KuplOTEPN EVEOoT GTa GOUAAN TNG EAMAS 0KOoAOVOOLEVN
amo TV VOPOELTVPOGOAT, TOVS YALKOLITES TG AOVTEOAIVIG Kot amtyevivig, KaBdS Kot Tov
Bepumaokolitn. Xto onueio avtd Bo Nrav iocwg ypowo va avaeepbei, OtL 1M
VOPO&VTVPOGOAN givar ovcia TPOIPOUN TG EAAOELPOTATIVIG, EVD 0 Pepumackolitng etvor
évag ovlevypévog yAvkolitng e vOPoLTVPOGOANG Kol TOV KAPEKOD 0EE0C. Xe HEPIKN
ocvpeovia pe ta mapamdve, ot Papoti & Tsimidou (2009) avépepav 6tL 0 7-O-yAvkolitng

™G Aovteoiiving, o 4-O-yAvkolitng tng AovTeoAiviig Ko 1 AovteoAivn Ppébnke va
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avTpoo®wnevoLvV epinov to 60-70% NG GUVOAIKNG TEPLEKTIKOTNTOS TV POAA®V TNG A4S
oe o@lofovoedn ovototikd. Emiong, ot Pereira et al. (2007) yapoxtpioav tnv
elatogvpomaivn Kot tov 7-O-yAlvkolitn ™G AOVTEOAIVIG MG TIG QOIVOMKEG EVAOCELS TOL
OTTOVTOVV OTIG LEYOADTEPES GUYKEVIPDGELS GTO EKYVAIGLOTA TOV GUAAWDV TNG EAAC.

Ye po GAAN PEAETT), Ol EVACELS TTOL dloympioTnKay Kot Tovtomombnkay pe m Pondeia
vypoypopatoypaiog kot pacpotoypoeiog palov (HPLC-MS) oe ppéoka @OAAa ehdg 10
SPOPETIKMV TOIKIAMDOV NTaV 1 VOPO&LTVPOGOAN, M povtivn, o Pepumackolitg, o 7-0-
yAvkolitng g AovteoAivng, o 4-O-yAvkolitng g Aovteoiivng, M eloogvpwmaivn Kot O
Mykotpolitng (Silva et al. 2006). Tt puerét avt Ppébnkav onpoavtikég dapopéc petaty
TV delypdtov efattiog, mOAvAg, TOV OPOPETIKMOV TOIKIMAOV EAMAS, TOV O10POPETIKAOV
TEPLOOMV GLAAOYNG TOV POAL®V Kol TV SPOPETIKOV dtadikactdv ENpavong (Briante et
al. 2002). Meto&d tov evocemv mov Tovtonomdnkay otn pekétn avt (Silva et al. 2006), o
Bepumackolitng, o 7-O-yAvkolitng ¢ AovteoAiviic Kot 1 €loogvpomaivny eiyov TIg
HEYOADTEPES GLYKEVIPMGELS, EVM 1 EANOELPOTOIVI aviyveLOnKe ce OVO SLUPOPETIKOVG
YPOVOLC KOTOKPATNONG, YEYOVOS TOL VWOOEIKVVE TNV TOPOLGIO OTO Oelypoto oG
GOUEPOVS HOPPNG NG éveong avts. H oopepng avt) elatogvpomoivy, Tov ovopdoTnKe
ehaoevpwlitng, £xet emiong eviomotel otov Kapmod g eAds (Ryan et al. 2001) aAld kot og
@VALo TG eMag (Savournin et al. 2001, Lee-Huang et al. 2003).

Agv Oa mpémel va mapaAneOel va avagepfodv o AmOTEAEGHOTO KOl GAA®Y UEAETOV TO
omoio VLOJEIKVYVLOVY TNV TawTomoinot 5 eAafovav (7-0O-ylvkolitng ™ AovteoAivng, 7-0O-
yAvkolitng ¢ amyevivig, 7-O-yAvkolitng g 0100UETIVIG, AOVTEOAVT] KOl S1OGUETIVN),
pag eAaBovorng (poutivn) kot piag eAaBavorng (kateyivn) o€ gUAAL EAAG S SLOPOPETIKMV
nowimmv (Garcia et al. 2000). Okt pAafovoetdn Kot cvykekpipéva, o 7,4-0-6tyAvkolitng
™G AOVTEOAMVNG, 0 7-O-yAvkolitng g Aovteoiivng, n povtivn, o 7-O-povtvolitng g
amyevivng, o 4-O-yAvkolitng e AovteoAivng, n Aovteorivn, 1 amtyevivn Kot 1 Stocpetivn,
&yovv emiomng tTowtomonfel Kot TPOGOOPIGTEL GE PUAAN EAMAG TOPTOYOAMKADV TOIKIAIDV
(Meirinhos et al. 2005). Ot evdoelg TvpocOAN, KAEeKO 0&L Kot Pepumackolitng Mrav
TapoVGES GTA TEPLIGGATEPA Amd TOL delypato, dALL o€ pepkd amd avtd Ppickoviav wovo og
tyvn. H povtivn xkow 0 7-O-povtivolitng g amiyevivng dev aviyvevovtav o OAd To
delypata, aArd kol OTov aviyvebovtav Ppiokoviav 6e KpES TocOTNTEC. AVTO onuaivetl 0Tt
OVTEG 01 EVAGELG 0V Oa TPEMEL VO BEPOVVTOL OPAKTNPIGTIKES TOV PAAPOVOEIIDV EVOGEDY
TV eOAMoV ¢ eMdc. TIpocparta, po aAAn perétn (Hayes et al. 2011) vrédei&e v

nopovcio. glatosvpmnaivng kol Pepumackolitn (cekoipldogdn), vVOPoLuTVPOGOANG Kot
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TUPOGOANG (VTTOKOTESTNUEVES (QOVOAEC), Ko 7-O-yAvko(litm tng omyevivng, kot 7-O-
vAvko(litn g AovteoAivng (@AaPdvec) oe ekyvAiopoto TOV QUAA®V TG €Aldg. Ot
avapepbeioeg dokvpudvoelg oty ohHvOeon TOV PAIVOAK®OV GLOTATIKMOV TOV VALV Oa
pumopovoav vo amrodoBovv 6e SpOoPESG GTNV EKYOAOT KO GTIG AVOAVTIKEG S10OIKOGIES TOV
epapudoTNKay KoM v enidpacn ¢ mowidiog g eMdg (Benavente-Garcia et al. 2000,
Pereira et al. 2007, Kiritsakis et al. 2010, Mylonaki et al. 2008).

2.7. Avtio&e1d otk dpacn Ty pUILWY THS EAAS

"Exet avapepBel 61 1 avTio&edoTikn dpdon YeVIKA ToV QUTIK®OV VAGV BploKeTal 6 KOAN
OVLGYETION LE TO TEPEXOUEVO TOVG o€ Qavolkée evmoelg (Skerget et al. 2005). Qotdoo,
HETOEDL TOV  QOIVOADV TOV QOA®V NG &MAg ot opfBo-dipaivoreg Kot €0KA 1
VOPOELTVPOGOAN KO TO KAPETKO 0ED TOPOVGIALOVY TNV KAAVTEPT] OVTIOEEWOMTIKY Opaom
(Papadopoulos & Boskou 1991, Tsimidou et al. 1992, Baldioli et al. 1996). Avrtifeta, 1
TUPOCOAN Kot GAAEG LOoVOQUVOAES OTwG To. o&éa Tapa-vdposuPevioikd, opbo-kovpapikd
KOl TTOPa-KOVUaPIKO, dev givar kodd avtioéedwtikd (Litridou et al. 1997). Axoun,
TOAVQUIVOAEG OMG TO PAAPOVOEIDN, TO CEKOTIPIOOEIDN KOl Ol VITOKATECTNUEVES PAIVOLEG
umopohlv - vo  TOPOLGIAGOVY  GUVEPYIKN] CULUTEPLPOPA OTav ovauyBoldv, Ommg £xet
napatnpnOel oe exyviiopato EOAA®V €AMEG PE LYNAO TEPIEYOLEVO GE EANOELPMOTOIVT
(Benavente-Garcia et al. 2000). Emopévmg, 0 mpocsdlopiopdc 100 GUVOAKOD QOaIVOAKOD
TEPLEYOUEVOD TOV QUAA®V TNG eMAC O mpémel mavTo vor cLVOOEVETOL MO EKTIUNGT NG
avTI0EEOMTIKNG 0pAoNG TOVG.

H oavtioewdotiky dpdon tov @OA®V ™ eAde ektyunbnke emi tn Pacel 1060 g
Soxung déopevong g pilac DPPH® 660 kot TG dokwung déopevong g pilac ABTS®". H
npocéyyion DPPH ogaiveton 6t cuviotd pia toyeio kot axpipn pébodo yia tnv ektiunon mg
AVTIOEEWMTIKNG OPAOTG TOV QUTIKAOV eKYVAoUdTOV. Me v dokiun décpevong g pilog
DPPH®, n avtio&edwtiky] dpdon tov exyvAiicpatog tov @OAA®V TG eMAC eKTIUfONKE o€
1,45 mmol TE/g &npav @A wv. H i avt etvan evtdg g meproyng tinav 1,68 kot 1,23
mmol TE/g mov éyovv avapepbel and tovg Mylonaki et al. (2008) ko Makris et al. (2007),
avtioToya, Yo Ta ENpa eOAAL TG eMds. Qotdo0, etvat vymAidtepn arnd v Ty 0,85 mmol
TE/g &Enpodv @OAov mov éxel oe mponyoduevn peiétn pog (Botsoglou et al. 2012). H
vynAotepn i) DPPH mov Bpébnke oty mopovca pekétn Ba pmopovoe va opeidetar oty
KoADTEPT Oodkacion EKYOAONG MOV EMNPENCE TNV TOGOTNTO TOV TOAVPOIVOAIK®V

AVTIOEEWDOTIKAOV TOV EKYLAIGTIKOV.
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H Sorxiun déouevong g piCag DPPH® éyet ypnowonomBei and moAholg epeuovntég
(Miller et al. 2000) yio v a&lordynon g avto&ed®TIKNAG OpAong dPOP®Y PLTIKOV
VAGV, 6mec povpa (3,9 mmol TE/100 g), dnuntpokd (1,2-3,5 mmol TE/100 g), kowva
epovta (1,2 mmol TE/100 g), Aayoavikd (0,40 mmolITE/100 g), ko mitvpa pvlov (24,3
mmol TE/100 g). Oa mpénetl va onueiwbel 60Tt 1 avto&ed®TIKN dpdon TV QUAA®V TG
eMdc pe ™ dokwf déopevong g piCag DPPH® mov Bpébnke ot perétn ovty frov
aoOntd vyMAGTEPN aId VTEG TOL TPOAVAPEPONKAV.

Ta amoteléopata e dokunc déopevong g pitag DPPH® yopaktmpilovtot amd peydin
EMOVOANYILOTNTO Kol €lvol  ovykpiolua pe  ekeiva  GAlov  puebodwv  extipunong
avTIOEE OTIKNAG Spdong Omwg sivar 1 Sokun déopevong e pilac ABTS®'. H mpocéyyion
ABTS Baociletatl og avtidpactpla 1 ypopo@dpo ta omoia eival SAVTE TOGO GE VIUTIKOVG
000 Kol G€ OPYUVIKOUG OLOAVTEG KO, ETOUEVMG, LITOPOVV VA YPTCILEVCOVV Y10, TOVTOYPOVN
HETPMNOT TOGO VOPOPIAWV OGO KOl MTOPIA®V aVTIOEEWTIKAOV. EviovTolg, 1 dokipacio autr
éxel emkp1Bei yiati o ABTS dev amotelel o gucloloyikn mnyn erevBépov prllav Kat, mg
€K TOVTOV, Ogv givar duvatdv, 16MG, Vo AVTITPOCMOTEDEL EMAKPIPOS IN VIVO KOTOOTACELG
(Prior et al. 2005).

Me m dokpacioo ABTS, 1 avtio&edmtikn dpdorn tov QUAAOV TG EMAC ekTunOnKe oe
1,83 = 0,07 mmol TE/g &Enpov eOdArlov. H tyunq avtq eival ehappdg peyoAdtepn aArd
umopel va cvykpiBel pe tic twég 1,67 (Botsoglou et al. 2012) kou 1,52 (Botsoglou et al.
2010) TE mmol/g Enpav @OAL®v Tov €xovv avagepbel oe mponyovueveg perétes. H tiun
avTn épyetat emiong oe cupEmvia pe T peAétn tov Benavente-Garcia et al. (2000) ot omoiot
avépepav Tiun ABTS ion mpog 1,58 mmol TE/g Enpodv puAlwv. Ot gpeuvnTéc HaAoTo 0V TOol
dwmictwooy emmAEov OTL 1 TIUN avT NTov avénuévn katd 72% og oxéon pe ) péon TN
nov Ba pmopovoe Bewpnrtikd va Tpokdyet av tpocBétoviav ot Tinég ABTS oAwv tov eni
LEPOVS GLOTATIKMOV TV QLAA®V TG elds. H dwmictwon ovt) vrodsikviel Ot T
(QOWVOAMKE GULOTOTIKG TOV QUAA®V TNG EAMAS OTOV AVOULYVOOVTOL TOPOoVctdlovv Guvepyd
CLUTEPLPOPE TNV AVTIOEEWMOTIKY TOVG dpdion. Qotdc0, dev Ba mpémel va mapainedel va
onuewdel 6Tt | ABTS mov Ppébnke oty mapodoa peAétn Mtav peyordtepn omd
ekelveg mov avaeeépOnkav amd dAlovg epeuvntég ywo t1g Prrapivec E (0,97 mmol TE/g
Enpov eOALwV) ko C (0.99 mmol TE/g Enpodv ¢OAA®V), YeYOVOS OV KATAOEKVOEL OTL TOL
QUM NG €MG OV €EETACTNKAV OTN KEAETN avTH lyov LYNAOTEPO aVTIOEEOMTIKO

duvapkod and avtég Tig evaoelg (Van den Berg et al. 1999).
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AEYTEPH ®AXH INTEIPAMATIEMQN

Algpegvivion TG SVVATOTNTAS YPNGLUOTOIN GG EKYVMOUATOV QUALOV
gMAG Yo TNV EMPPadvven TS 0EEIONMONG TOV MTSIMV Kol TOV
TPOTEIVOV VOTAV YOLPIVOV UTLPTEKLAOV TTOV 1)TAV ERTAOVTICUEVD. OE oL-

Mvoreviko 0ED Kol suvtnpovvtay otovg 4 °C

1. Ykd kon pé@odor
1.1. A1alvTeg Kar avTiopacTipio

Olot o1 01AVTEC KOl TO OVTIOPOCTNAPLL TOV YPNOWOTOMONKOY MTAV  OVOAVTIKNG
kaBopdtntag. Ot doAvTeg aBavorn, pebovorn, axketdvn, o&ikdg abBvieotépag, €EAViO,
TETPEAIKOC abépoag kat diyhmpouedavio, nTav tov oikov Merck (Darmstadt, I'eppovia). To
avTIOPOCTIPLO avOpaKIKO VATPLO, VOPOEEIdI0 TOL KOAIOV, PWSEOPIKO 0&DH, VOIPOYA®PLKO
o0&, mupokateyoAn, 2,4-owitpoparvurivdpalivn (DNPH), vépoyrwpikn yovavidivy, 5,5'-
d10e10016(2-vitpoPevioixd o&H) (DTNB), tpiyylmpo&ikd o0&y, abvievodiopvotetpaolikd o&h
(EDTA) kot ovpia Nrav Tov oikov Sigma Chemical Co. (St. Louis, MO). Ot npdtumeg
ovoieg a-tokoPepOAn kot aABovuivn Bosov opov (BSA) ftav, emiong, tov oikov Sigma

Chemical Co. (St. Louis, MO).

1.2. Exyviiocua pviiwv iidg

And eharddevrpa (Olea europaea L.) g mowiriog Kopwvéikn cuiléxdnkov apéowmc
petd ™ ovykoudn tev Kopmodv 1o punvoe NoéuPplo, eOAla véag PAdctnong pe €viovo
TPAGIVO YPOLO TO 0mola, ool TAVONKAV emUEA®S pe vepO, voPAnOnKay ce Enpavon ce
agporMBavo otovg 40 °C yio 2 pépeg. Metd ™ Efpavon Tovg, o pOAAA vVIToPARONKaV oE
GAeon (O1qpetpoc kOkkmv <2 mm) oe poro (IKA, M 20, to IKA, Staufen, Germany) kat €va,
pépog Papovg mepimov 100 g tomoBethnke o Koviky dAn tov 2 L. v 0w eéin
npootédnkay 500 ml dyyAwpopebaviov kot axorovdnoe éviovn avotdpaln pe tn Pondela
poyvntikov avadevtipo eni 15 min. To mepeydpevo g @dAng dmbnbnke péco amd
xéptvo eidtpo Whatman No 1 kot 10 oteped voAepo vroAnOnke daleg 3 popég otnv

O ddkacior avatdpaing TPOKEWEVOL VO amOpaKpLVOEL N TepLexOLEVT YA®POPVUAAN
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(Mylonaki et al. 2008).

Metd v amopdkpuvorn TG YA®PoeUAANG, mocotnTa mepimov 34 g amd to oTEPED
vroAeypo tomofetnOnke og kwvikn eaAn Tov 1000 ml Tov NTov odlacpuévn pe YOaAvo
nopo Kot wepleiye 680 ml voatucod SoAdpaTog abavoing 60%. Akolovdnoe 1 ekyvAon
TOV QOAM®V pHE avatapaln TOL TEPLEYOUEVOL TNG GUIANG pe N Pondew poyvntikov
avadELTAPA AmovGion POTOC oe Bepuokpacio doupatiov emi 6 dpec. Otav n exkydAon
oAOKANPOONKE, TO TEPLEYOUEVO TNG PLAANG dONONKe Sapéocov ydpTtivov iltpov Whatman
No 1 kot 1o dmnua copmvkvoddnke péypt otabepovd dykov pe ™ Pondeia TEPIGTPOPUKOD
eCatpothpa (Rotavapor) otovg 45 °C vmd kxevd. To 1EdSeg vmdleupo petapépOnke
TOCOTIKA GE PLOADI0 GKOVPOL YPOUOTOS Kot 0 Oyko¢ tov pubuiotnke ota 15 ml pe
mpocOnkn aBoavoing. To ddAvpa owtd TeEPLeiye TOAVPAUIVOLES GE GUYKEVIPW®GT 1G00VVAUT

npoc 100 mg yorAkov o&€og (GAE)/ml exyviicpotoc.

1.3. Xoipo1 ka1 crtypéoia

> perétn avt ypnoorombnkov 12 Landrace X Large White Onivkoi yoipot mov
EKTPEPOVTOV EVTOTIKO VIO EAEYYOUEVEG GUVONKEG GE LU0 YOPOTPOPIKY] EKUETAAAEVOT TNG
nepoyne ™ Koapditoag. Eoeapuodloviag €va evieddg tuyaio oyedoouo, ta oo
Katoveunnkav avd 6 oe ovo dtpoPikéc petayepioels. Kot otig ovo petayelpicelg
xpnoorombnke 1o 1010 eumopkd o1TNPECIO, TO OmMolo OU®G O1EPepe UETAED TOV
peToyEpice®mv oty yn TV Amdiov. X pia petoyeipon (S), n yn tov Amdiov nTov
10 NAEANL0 € T0G0GTO 3%, evd otV GAAN petoyeipion (L) ftav to Avédao 6€ T0G00TO
3%. Kot avtd yati 1o putikd Elato mov tpootifetal cuvifmg oTa GITNPEGLO TOV YOipmV Yo
NV aOENON TOL EVEPYELNKOD TOVE TTEPLEXOLEVOL Etval TO NMAMEANLO, EVD TO GUTIKO EANL0 TOV
TPOCTIOETAL GTAU GLITNPESLO TOV TAPAYOYIKAOV OOV Y10 TOV EUTAOVTICUO TOL KPEATOG TOVG
og N-3 Mmapd o&éa etvat 1o Avédaio.

KafoAn m duwpxewr g ektpoprg mov Ompkese 90 muépeg, ypnowomomdnkav
cLUPATIKES SLOKAGIES avamapay®YNG Kol Staxeiptong. XTo TEA0G TG EKTPOPNG, Ta {da, Ta
omoia giyav Pépog mepinov 85 kg, avaicOnromombnkav pe niektpiopd, Bavatmdnikoy kot
vrofAOnkav oe aeaipoln. Ta cedya yopiomkay o péon Kot aeeOnkay mpog Wyoén
otoug 4 °C yio. 24 dpeg mpv omd Tov Tepaiopnd toug. Ta cuAAeyOévio GIALTO TOV EMUKY
paywiov pvog Kabapiocmmkov omd 10 EMPAVEINKO ATOG, CLOKELACTNKOV VIO KEVO Kot
dwnphnkav Kateyvypéva otovg -20 °C péypt v npépa OV TOPUCKELACTNKAV TO

pmetéko (Aydtepo amd 2 gfdoUddES).
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1.4. Baoixy ynuiky avalven (Proximate analysis) zov yoipivov kpéatog

Aglypota 1oV ETPEMKOVS paylaiov Lo VITOPANONKOY GE Lo GEPA YNUKOV OVIADGEDV
ocvpewva pe T pebddovg mov meprypdoovtal amd tmv AOAC (1984). H mepiektikdtto o€
vypacio petpridnke pe ENPAvon TOV OUOYEVOTOMUEVOVY deIYUdTOV og aepdbeppo kAiPavo
otoug 105 °C péypt otabepod Papovg (24 dpeg). H meplektikdOTNTO 08 TPOTEIVESG
npocdopiotke pe ™ pnéBodo Kjeldahl ypnowomoidvtag tov cuvieleot 6,25 y 1
petotpony) Tov alwtov oe mpwteivn. H meplektikdtta o Amog mpocdopionke HE T

pébodo Soxhlet, ypnoiponoldvtag TeTpedaikd abépa ¢ O10AVTN EKYOAONG.

1.5. Ilpocoropicuog tys 6vvOsons Tov xoIpivov Kpéatog 6e Jimapd oééa

[Ma tov mpocdlopiopnd g cvvBeonS ToL YO1PVOL KpEatog e Mmopd 0EEa, T AuTidln
ekyvMomKkav and 1o kpéag pe tnv uébodo tmv Lee et al. (1996). Katd ) uébodo avtr, ta
detypota kpéatog (5 g)

opoyevomombnkav pe 50 ml draddpatog yhopogopuiov/pedavoing (2/1, 6/6) exi 1,5 min
oe avapktypa Waring (Waring Products, New Hartford, CT, USA). Ta opoygvomompoto
dmoMOnkav dapécov yaptivov eidtpov Whatman No. 1 péca og dtoywpiotikny Yodvn otV
omoia, 61N cvvéyewn, tpootédnkav 20 ml 0,5% NaCl ywa tov daympiopd Tov dombnuatog oe
dvo @doeig. To piypa avakviOnke Nmo Ko apédnke oe npepio péyplg 6Tov 0 doy®PIGUOS
TOV pace®V va yivel cagpne. H voatopebavolikn don aroppipbnke, evod 1 YAOPOPOPUIKN
@aon cvurvkvoinke uéxpt ENpov. MEPOg TV AMOUEVOVTIOV AMTISImV GOm®mVoTomOnKe Kot
o Mmopd 0&€a peTatpdnnkay o€ HeBVAECTEPEG COUP®VO e TN OOIKACTN EKYOAIONC-
ueteotepomoinong tov Sukhija & Palmquist (1988).

O Sy ®PIGUOC Kol 0 TOGOTIKOG TPOGHIOPIGHOG TV LEBVAEGTEP®V TV AMTap®V 0EEMV
EYWVE YPNOLOTOLDVTOS £VOL 0EPLOYPMUATOYPOPIKO cvotnuo (Shimadzu, Model GC-15A,
Shimadzu Corp., Kyoto, Japan) spodiacuévo pe tpryogidn yoahvn othin (Supelco column,
model 24110-u SP-2380™) unkovg 30 m, ecmtepikng dwapétpov 0,25 MM kot whyovg
otfdoag 2 um. H Beppokpacio g othing opiomke apyid otovg 70 °C kan dwtnprOnke
oto onueio avtd eni 0,3 min. Xt ocvvéyetn, N Oegppokpacio avéndnke otovg 180 °C pe
pvOud petafoing 30 °C/min kot dwtnpndnke oto onueio avtd eni 10 min. Telwkd,
Bepuokpacio ™g oTANg avoyodnke otouvg 225 °C pe pvBud petapforng 5 °C/min ko
dwnpnonke exel eni 3 min. H Oeppokpacia t6co g Bvpidag €yyvong 660 kot TOoL

AVIVELTN 1OVIGHOV TNG PAGY0S puBuiotnke otovg 240 °C.
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H tavtonoinon tov Mmapdv 0&€wv Paciotnike o€ CLYKPIGEIS TOV YPOVOV KATAKPATNONG
TOV KOPLP®OV TV SEYUATOV IE TOVG YPOVOLS KATAKPATNONG TPOTLUTTWV HEBVAESTEPOV TV
Mmapov o&éwv (Supelco FAME Mix 18919, Bellefonte, PA, USA). EmmAéov, Paciotnke
KOl GE GUVEYYVOELS OYVAOOTMOV KOl TPOTOHTOV GE TEPMTMOELS TOL ALTO KPiONKe amapaitnTo.
Ta eufadd TOV YPOUOTOYPUPIKOV KOPLODOV TOV OEYHATOV OAOKANPOONKAV Kot
HETATPAMINKOY G€ €KOTOOTIOH0 avaloyio dapécov tov mpoypaupatog Shimadzu, Model
Class-VP chromatography data system. H oyetikn mepextikotnro kabe pebovlectépa
Mrapo¥ 0&€0¢ LVTOAOYIoTNKE MG EKATOGTIONO TOGOGTO TOL GLVOAOL TWV PUEBVAECTEPWV T®V

Mroapadv oEEwmv.

1.6. ITapackevn TV Y0IPIVOV UTIPTEKLOV KOl TEIPOAUATIKOS CYEOLACUOIS

Metd v amdyvén tov otoug 4 °C, o emunkne poyraiog (LD) pug and tovg yoipoug ot
TOV V0 STPOPIKMOV LUETOYEPICEMY KOTNKE GE LIKPOVS KVPOVS KOl TEPAYIGTNKE dVO POPES
oe unyavn kwd (Stiebel Eltron International, KFW 3i/03121, Germany) dtopécov 8iokov pe
omég 4 mm. And 10 Kpéag Tov yoipwv ¢ petayxeipong (L) mapackevdaotnkav 5 opdoeg
YOPWVAV UTPTEKIDOV, GUYKEKPILEVA N opada apvntikov udptopa (CONT), n opdda Beticov
udptopa (ATOC) pe mpocsOnkn a-tokoPePOANG Kol 3 OUddES e TPOSHNKT EKYVAMOUATOV
@eOMov ghdg (TP100, TP200 kor TP300). Xtnv opdoa apvnrikov udptupa (CONT), ta
OLOTOTIKA OV KIAO UTIPTEKIOV NTOV ®¢ 0KoAoLOwS: 965 yp kpéag, 17 ml aneotaypévov
vepov, 3 ml aBavoing ko 15 g yAmprovyov varpiov. H oudda ATOC eiye ido Paoctikn
ovvheon pe exeivn g CONT oAld mepieiye, emmAéov, 50 mg a-tokoeepoing/kg
umoetekidv, eved ot opdoeg TP100, TP200 ko TP300 mov eiyov emiong 1010 facikn cuvBeon
ue eketvn g CONT, mepieiyav exyvAiopato OAL®V MGG LE CLYKEVIPMOELS GE OMKEC
nmolveawvoreg 100, 200 kot 300 mg odvvapmv yarhikov o&éog (Gallic Acid Equivalents)
GAE/kg, avtictorya. H mpocbnkn tov avioéedotikdv mtpochetov otic 4 ovtéc opddes
éywe avikodiotdviog ot Poaoikn ovvleon ta 3 ml g kabaprg abovoing amd 3 ml
a10avOANG Tov mePLel oV TNV KATOAANAT TOGHTNTO TOV AVTIGTOY®V OVTIOEEWMTIKOV.

H emloyn tov emmédov npochnKng Tov oAK®V Tolveatvoldv Boacictnke e mpdsearta
onpoctevBévta otoryeian Tov aPopoHGaV TNV EMIOPACT TNG YPNONG EKYVAGUATOV QUAA®Y
EMAG KOl GAL®V QUOIKAV AVTIOEEWOTIKOV TNV ToTNTo Kot dbpkeln {oNg vVOTOV
umetekiov ard Podivo (Hayes et al. 2010), kobbdg ko v emidpacn yopoTpoe®dV LE
TPOcONKN POAA®V EMAG OTO TOLOTIKA YOPOKTNPLOTIKA TOV ToPayOUEVOL XO1PVOD KPENTOG

(Botsoglou et al. 2012). EEaAAov, 1 enthoyn TOV €XTESOV TPOGONKNG TG A-TOKOPEPOANG
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&ywve pe Paon avoaeopég mov deiyvouv TopOUOln OVTIOEEWMTIKY] GUUTEPLPOPH OTAV
npootifetar o cvykevipooelg peta&d 50 ko 100 mg/kg o poviéda kpéatog (Wong et al.
1995), xobmdg Kot TPo-0LEBWTIKY emMdpacn OTOV TPOCTIOETOL O©E GUYKEVIPMOGOELS
ueyaAvtepeg tov 100 mg/kg (Lampi & Piironen 1998, Verma & Sahoo 2000).

Apéomg petd v Tpochnkn OA®V TV EMBLUNTAOV CLOTUTIKOV GTOV OAEGUEVO KL, TO
uiypoto opoyevomomnkav (Blender, HGB55E, Snijders Scientific, Tilburg, Holland) wou
TOPOCKELASTNKAY UmQTEKIL pe Papog 50 g, dbpetpo 9 cm kot mayoc 0,8 cm,
ypnoporowwvtog tpvPAia Petri. Ta pmetéxio kdbe opadog yopiotnkav Katd tvyaio tpdmo
o€ TPEG VIOOMAdES. Ta UmETEKIO TNG TPAOTNG LTOOUAS0G YpNoyomomOnKay yu Tig
AVAYKES NG TAPOVCOS TEPAUATIKNG Gaons (B), evod ta pmptékio g de0tepng Kol TG
TPitNG VIOOWAdog ypnopomomdnkay yoo T1g avaykeg e I' kot A TEWPOUOTIKNG AoNG,
avticTotya.

‘Etol, 100 voma pmetékio g mpdTNG LVTOOUAd0S TEPITVALYONKOY G€ dromepoty] amd
o&vyévo (6000-8000 cm/m?/24 wpeg) peuPpavn  morvPvvroyrwpdiov (Wrap Film
Systems, Halesfield 14, Telford TF7 4QR, Shropshire, UK) kat torofethnkav og 0adrhapo 4
°C kGt amd Aevkd Qg Oopiopov (mepimov 600 1x) TPOGOUOIOVOVTOG TIC GUVONKEC
Brrpivag Moavikng TdAnong yio 9 nuépec.

Avtifeta, ta pmetékia g 6e0TEPNC VITOOUAd0g TomofeTnONKaY o€ aepdBepo KAIPavo
npodeppacuévo otovg 180 °C xon ynonkav eni 16 min, yvpiloviog ta pmetékio kéde 4
min. Ot cvvBNKeg aVTEC KabopioTnKay OO TPOKATAPKTIKEG OOKIUEC OV GTOYELOY GTNV
avevpeo TV cLVONK®OV oV Oo. enétpenay Vv emitevén Oeppokpaciog 71 °C oto Oeppucd
KEVIPO TOV UmMPTEKIDV. To yntd pumetékio, apéoms LETd TNV Yoén Tovg, mePITLAiYONnKoY
o1 owmepatn amd o&uyovo puepPpdvn moAvfvoroylopidiov kot tomobetOnKav ce OdAopo
4 °C xéro amd Aevkd eog eopioHoy TPOCOUOIDVOVTAS TIG cUVONKeS Prtpivag Aavikhg
TOANoNS Yo 9 muépes. Ta Papn TV pmeTekidV TPV Kol HETE TO YNOWO TOVG,
Kataypdonkav petd amd yokn otovg 4 °C kot o1 omdAEEG KOTE TO YOO DIOAOYIGTNKAV
Yo 6 eTavoAyeLS avd petaysipion.

E&bdAov, 10 vomd pmetékio g Tpitng vmoouddog mepttuAiyOnkav, emiong, ot
dwmepatn amd o&uyovo pepPpdvn moivPivvioyropdiov kot torobemonkay ce OdAapo -18
°C kétw oamd Aevkd @ewg @Oopiopod (mepimov 600 1X) TPOGOUOLOVOVTAC TIC GUVONKEG

Bupivag Mavikng tdinong, ywo 180 nuépec.
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1.7. Métpnon pH kou ikavoTytas cvykpdtyons voatog

INo ™ pétpnon tov pH otov emunkn paywio pwo (LD) tov yoipov Kot ota pumigptékia,
detypata Bapovg 10 g opoyevomombnkav péoa oe 90 ml aneotaypévov vepol pe ypnon
opoyevomomt Ultra Turrax T25 (Janke and Kunkel, IKA-Labortechnik, GmbH & Co,
Staufen, I'eppavia) otic 24.000 rpm exi 1 min. To pH te®v opoyevomompévav derypudtov
petpyOnke otovg 20 °C pe ™ Pondew gopnrov mexopétpov (PHM 201 Radiometer,
Copenhagen, Denmark).

[Na v extignon g wovotrog ovykpdtnong vootog (WHC) tov LD poav,
npaypotonomdnkay petpnoelg e ommietog oo (drip 10ss). T ™ pétpnon e andielog
0ToV, SElYUATO ETUNKOVG porylaiov Hudg amd oeayla 24 ®pdV oL S10TNPOVVINY GE YDPo 4
°C Quyiotkav kot, 6T cLVEKELWD, ToTofeTnONKOY G€ SIKTLOTA TA OTTOio NTAY AVOPTNUEVA
0TO OTOUI0 O0YEIMV KATA TPOTMO MOTE TO, OEIYUATO VO PNV EPYOVTOL CE EMOQPYT| HE TO
Toyyopota Tov doyeiowv. Ta doxeio pe ta detypata apédnkav eni 48 dpeg otoug 4 °C. X
oLVEYELN, TO OElypaTo KPEATOS GUAAEXONKAY, amopakpOHVONKE Pe TPOGOYN M EMUPOVELNKT
vypacio pe ™ Pondewa amoppoenTikod yoptod kol {uylomkov. Or amdAelEg vYpOV

EKQPPACTNKAY (O EKATOGTION0 TOGOGTO TOL apyKoL Papovg Tov detypatog (Honikel 1998).

1.8. Métpnyon tov ypoOuATOS TWV UTIPTEKIDY

Ot PHeTPNOELS TOV YPOUOTOG TNG EMPAVEING TOV YNUEVOV UTIPTEKIOV dlEvEPYHONKavV LE
xpnon ypopotopetpov (Konica Minolta Chroma Meter CR-410, Japan) to omoio
nepteAaupave kepoai pétpnong (CR-410), potiotikn mnyn Kot enelepyaotn 0edopévav
(DP-400). ITpwv amd v évopén Tov HeTpHoewV, YvoTay Baduovounon tov xpouaTopséTpon
010 YpouaTikd cvotnua L*, a*, b*, ypnowomowwviag v Aevkn mAdka Pabpovounong
(CR-A44) tov katookevaot. H tynq L* vrodeikvve ™ @otewvotnta (L¥=0 ockotewo,
L*=100 potewvo), n Tyun a* vrodeikvoe v epuBpdtnra (+60=gpvbpd, -60=mpdcivo), evd N
T b* vrodeikvoe v oypdtra (+60=kitpwvo, -60=pmie). O1 PETPNGES TOV YPDOUATOG
yivovtav ce Bgppokpacio dopatiov eni g empoaveiog kGbe UTUPTEKIOL €16 TPITAOVY GE

Tpelg Tuyaio EMAEYUEVEG TEPLOYEC.

1.9. Ilpocdropiouios twv cv{evyuévay dieviwy
H extiumon g o&eidwong tov Amwdiov Poacsictmke otov mpocdiopiopd 1060 TV
ocvlevypévav deviov kol Tov vdpobTepoLediny Tav Mmdiny, ta oroia gival Tpwtoyevn

npoidvta G o&eidwong twv Amdiov, 060 Kol GTOV TPOCOOPIGUO TNG UNAOVIKNG
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JAdeDBONG, N omoia etvat Eva deVTEPOYEVES TPOTOV TG 0EEIOMONG TV MITIdimV.

Ta ovlevypéva diévia TpocdopioTnkay GOUE®VE LE TN O1adIKOGI0 TOL TEPTYPAPETOL
am6 tovg Sirinivasan et al. (1996) petd amd kamoteg tpomomomoels. To detypoto UmTQTeKidv
(0,5 g) evauwpnnkav ce 5 ml ameotayuévov vepold kol opoyevomombnkov pe ypnon
opoyevomomt Ultra Turrax T25 (Janke and Kunkel, IKA-Labortechnik, GmbH & Co,
Staufen, Teppavia). Mépog oykov 0,5 ml Tov evouwpriuatog ekyviiotnke pe 5 ml
dAdpatog e&aviov/icomporavorng (3/1, 6/6) exi 1 min. AxolovOnce @uyokévipnon ot
2000g eni 5 min kot 1 awoppdENoN ™G VIepKeinevnc otifadog petpndnke ota 233 nm. H
OLYKEVTPMOOTN TOV GLIEVYUEVOV O1EVIOV VTOAOYIGTNKE YPNOUOTOLDVIONG TO GUVIEAECTY|
poplokhg amoppoentikdtntag 25.200 Mlem™ kar ta amoteléopota expphotnKay of

mmol/mg deiypatog kpéotoc.

1.10. IIpo6o10piuos Ty vopovmePoseldimy

Ta vopodTEPOLEidIa TV MTdi®V TPOGd0pioTNKAY COUP®VO e TV enionun nEBodo g
Aebvoug Opoomnovdiog I'dhaxtog, IDF, (Shantha & Decker 1994). Katd tov mpocdiopiopod
avTo, T SEIYHOTO UTIQTEKIOV eKyVAioTNKAY cOpemva ue ™ uébodo twv Lee et al. (1996)
oL TEPLYPAPNKE NON otnv evotnta 1.5 g moapodoag eaong ywoo v moporapn TV
Mmdiov. Mépog tov Mmwdiov avtov, Bapovg 0,01 £wg 0,30 g avdioya pe Ty €kToom g
o&eldmwong, avauiydnkoav pe 9,8 ml S10AVHOTOG YA®POPOPUIOV-UEBOVOANG HEGH GE YLAMVO
coAvaplo pe ™ Pondewo avapiktn. Xtn ovvéyxewn, mpooténkav 0,05 ml SwwAvporog
BeloKvoviko appmviov kot To detypa avopiydnke pe ™ Pondela avapiktn. AkoAovOnoe n
mpocnkn 0,05 ml doAdpatog d160evoHc G1dMPOL Kat TO delypa apov avapiydnkKe Kot TaAl
ue tn Pondeto avapiktn, etmaotnKe i 5 Min o€ Ogppokpacio dwpatiov. ApEomg uetd v
EMMOON, HeTPNONKE M amoppoenon Tev dsypdtov oto 500 nm kol T ATOTEAEGUOTA

EKPPACTNKAV € YIM06T0TI5000Vap0 vEpo&eldimv/Kg kpéatog.

1.11. Ilpocdropiouds tis unlovikijs o10A0ebong

H pnlovim dwrdetion (MDA) mpocdiopiotnke pe o EKAEKTIKN QOGUOTOPMOTOUETPIKN
péBodo mov PacileTon oe mapaydyon PTG TAENS TOL PACLATOS ATOPPOPNONG TNG OVGING
(Botsoglou et al. 1994). Zoupova pe t uébodo avtn, deiypata umetekidv Papovg 1 g
avapiydnkav pe 10 ml 5% voatikov dtwAdpatog TpyAmposikov o&€og kat 5 ml e&aviov mov
nepeiye 0,8% PovtvAiwpévo vopo&utorovoio (BHT). To piypo opoyevomombnke pe
opoyevomomty| Ultraturrax (IKA) eni 30 s og vynAn taydto Kot uyokevtpnonke eni 3
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min ota 3000g. H vrepkeipevn otiPdda tov e€aviov amoppipdnke kot 2,5 ml amd v
VO0TIKN oTAd peTtaépnkay oe A0 coinva Kot avapiydnkov pe 1,5 ml 0,8% vdatikon
doopatog 2-0g0fapPfrrovpkod o&foc. To piypa emwdotmke otovg 70 °C eni 30 min,
YyoxOnke, ot ovvérew, Kat® amd vepd Ppdong kot vmoPAnbnke oe cvuPatikn
eaocpatopotopetpio (Shimadzu, Model UV-160A, Tokyo, Japan) oty meployn 400-650
nm. [Tapaydyion tpitng 1a&ews To0V GLUPAUTIKOD PACUATOS TOV KATOYPAPNKE LE TOYLTNTO
oGpoong 480 nm/min 0dNyNcE OGTNV KATAYPOPT] TOL OVTIOCTOWOL (QAGUATOS TPITNG
napaymyov. H ovykévipmon g MDA (ug/kg vypov 16100) ota delypoto vroloyioTnKe e
Baon to VYOG TG KOPLETG TPitNG TapaydYoL ota 521,5 nm Kot avagopd ce TPOTLTN

KapmoAn Babpovounonc.

1.12. IIpocdiopicuos twv Kapfovoliwy Ty TpoTeivady

H o&eidmwon tov nmpoteivav alohoyndnke pe Bdorn 1060 TV TodTNTA CYNUATIGHLOD TOV
KapPovOMKOV opddwv 660 Kol TNV TayOLTNTO LEIMONG TOV GOLAPLIPLAMK®Y opddwv. H
GUVOAIKY| TEPLEKTIKOTNTO TOV KAPPOVOMK®OV OpAd®V Tpocdlopiotnke pe ™ péEBodo twv
Oliver et al. (1987) petd amnd pKpEG TPOMOMOMNOES MOTE VO £Vl KATAAANAN KoL yiow TV
avaAVoN TOV KPEATOC.

Kotd ™ pébodo avtn, 1 g pmetekiov opoyevoromnke pe 20 ml 0,05 M poopopikon
pvOuiotikod owAvpatog (pH 7,2) pe ™ Ponbein opoyevomomrn Ultra Turrax. Amd to
opoyevomomuévo piypa mopainednkov 2 uépn oykov 0,5 ml to xobéva ta omoio kot
avapiydnkav pe 0,5 ml 20% dwAvpatog TpyyAmpoiikov 0&éog og 2 EexmPLoTONS GOANVESG
ka1 uyokevtpnOnkav. Ot tpmteivec mov katafudictnKav otovg 2 coAnves mAHOMKAV dvO
eopég pe owvpo HClaketovng (3/100, 6/0) wai, ot ovvéxelwn, pe owdAvua 10%
TPYA®POEKOD 0EE0G TPOG AMOUAKPLVGT TOV YPOUOPOP®V ToL Kpéatoc. To ilnua mov
amépeve otov €va comAva vroPandnke oe enefepyacio pe 1 ml 2N HCI mpoxeypévov va
dtevepyn el ToGOTIKOG TPOGOHIOPIGUAG TNG TEPLEXOUEVTG TPMTEIVNG, EVO TO Ilnuo 6ToV GAAO
coiva vroPAnOnke oe enelepyacio pe 1 ml dwwdvparog 0,2% 2,4-dwvitpopatvorvdpaliving
(DNPH) (B/6) oe 2 N HCI mpoxewévov va ypnowyomombel ywoo tnv pérpnon g
OLYKEVIPACEWMS TOV KapPPOVUAKADV opddwv. Kat ot dvo avtol coinveg apédnkav eni 1 dpa
0T0 OKOTAOl TPOG €mmaot oe Oepuokpacio dopatiov e TEPLOOIKY OVAOELON, TO
TEPLEYOLEVO TOVS PLYOKEVTPNONKE Ko TaL W HaTO TOV TPOEKLYV TAVONKAV pio opd pe 5
ml SwAdpatog 20% tpyAwpolikod offog kot tpelg @opég pe S5 ml SwAvpatog

afavorng/oEucov abviectépa (1/1, 6/6) dote va amopokpuvBodv ta iyvn tov DNPH.
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Tehwcd, ta WQpato Kot Tov 0Vo oA vev doAdonkay oe 2 mL dwidupatogc 6 M
VOPOYAOPIKNG Yovavidivng e 20 mM puOuUIGTIKOD SAVUATOS POSPOPIKOL vatpiov, pH
6,5.

H ovykévipmon tov npoteivdv ota dstypato VToAoyioTnKe amd TV omoppoOPNnon T
280 nm toL TEPLEYOUEVOL TOV COANVO 6ToV 0moio To inua giye avapuydet e HCL TMa tov
TOGOTIKO 0VTO TPOGIIOPIoUO, TOPACKEVAGTNKE £va TPOTLTO dtdAvpa aifovuivng PoEov
opob og 20 mM pvOGTIKOY S10ADHOTOC POOPOPIKOD vatpiov Kot 6 M doAvuaTog
VOPOYA®PIKNG Yovavidiving, PH 6,5 Kol 01 GLYKEVIPOGELS TOV TPOTEIVOV TPOGOI0PIGTNKV
COUP®VO, LE 1o TPOTLTN KOUTUAN avagopds. EEGALov, | cvuykévipmon oto delypato Tmv
KapPovOMKOV opdd®v vroloyiotTnke amd v amoppdenon ota 370 nm tov TEPLEYOUEVOL
T0V cOANVO otov omoio to ilnua eixe avaurydel pe to DNPH kot ekppdotnke og nmol
KapPoVOMKGOV Opddwv avé mg mpwTEIVIG YPNOLOTOIDVTAG TOV GUVTEAECTN HOPLOKNG

amoppoentikdTnTog 21,0 mM2em™.

1.13. I1p06o10pLo oS TOV GOVAPVIPVAI®V TOV TPOTEIVAOV

H cvvoAum meptektikdTTo TV GOVAPLIPLAIK®OY OUAO®V TPOocdlopionke pe T HEBodO
tov Eymard et al. (2009). Katd t pébodo avtn, 1 g umetekidv opoyevomomnke pe 20 ml
0,05 M pocpoptkov puBotikov dwAvuatog (pH 7,2) pe ™ Pondewa opoyevomonty Ultra
Turrax. Ané to opoyevomompévo piypo mapoaiednke 1 ml kon avapeiydnke pe 9 ml 0,05 M
QPOoEOPIKoDy pvbuiotikod dSwAvuotog (PH 7,2) mov mepeiye 0.6 M NaCl, 6 mM
avievodiopuvotetpaolikd oy (EDTA) ko 8 M ovpia. To piypa @uyokevipndnke, kot 3
ml and v vrepkeipevn otiPfdda enwdotnkav otovg 40 °C eni 15 min pe 0,04 ml
dwAdpatog 0,01 M 5,5'-610e1001¢(2-vitpoPevioikov 0&€og (DTNB) oe 0,05 M o&wod
vozpiov. H amoppdenon petpribnke oto 412 nm oe ewtouetpo (Shimadzu UV 160A,
Kyoto, Japan) kot m WEPEKTIKOTNTA TMOV GOVAPLUOPLAIKAOV OUAO®MV VTOAOYIGTNKE
YPNOYLOTOUDVTOS TOV GULVTEAESTH HOPWOKNG amoppoentikotntag 13600 M?*emt. Ta

anoTeEAEGHOTO EKPPGoTKAY 68 uMOles GovAPLIPLAIKGY OUAd®V 0vd mE TPOTEIVNC.

1.14. IIpocdropioudg tHs a-ToK0PEPOING

H exyoion g a-tokopepOANG amd 10 Yopvd PmOTEKLO dlEvEPYNONKe COLPOVA LE TN
nébodo twv Botsoglou et al. (1998). Zoppwva pe avtyy, deiypa pmetekiov Bapovg 0,5 g
opoyevomombnke pe 100 pl droAdpatog mopoxatexding kot 5 ml pebavoikon doAdUHATOG

KOH ka1, ot cuvéyeld, 10 OHOYEVOTOUUEVO OBAVUO CAT®VOTOMONKE LE ETADOCT] GE
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vdpdAovTpo 80 °C eni 15 Aemtd. Metd ) conwvomoinon, tpootédnkav S ml e&aviov kot 1
ml vepo Kot to piypa, apod avapiydnke kold, puyokevipnnke ota 2000g. ‘Eva pépog and
™mv vrepkeipevn edon eatpiotnke oe peopa No péypt Enpod otovg °C. To vmoOAeypo
emovadoAvdnke oe pebavorn kot ypoupatoypaendnke oe vypoypouatoypaeo (UFLC
Shimadzu system, Shimadzu Corp., Kyoto, Japan) énwoc meprypdpeton and tovg Zapel &
Csallany (1983). H ypopatoypagikr otiin (15 cm x 0.46 cm) nepieiye Nucleosil Cig, 5 um,
EVD M KvovpevT aon ftav pebavoln mov diépee T othAn pe Tyt pong 1,5 ml/min. H
aviyvevon ¢ a-tokoPepOANG Yvotay ota 292 nm, eV 0 TOGOTIKOG TPOGIOPIGUOG UE

Baon mpdtumn KapmoAn Paduovounonc.

1.15. Opyavoinmrikiy alrioioynon

H opyavomriky  afloAdynon mpaypatomombnke amd  entopeAéc  emteAeio
EKTIOOEVIEVAOV  EPYOCTNPLOKDOV GUVEPYOTMOV KOl OPOPOLGE TOGO @PECKO OGO KOl
KATEYLYUEVA €L 6 UNVES Yopva HmeTékio Ta omoia elyav ynbel oe agpdBeppo kAifavo
otovg 180 °C eni 16 min. Ilptv amd T0 YAGWO TOVS, TG KOTEWLYUEVO UTLPTEKLOL
armoyvynkav o Oeppokpacio mepiPdiiovroc. To yntd umetékio emonuavinkov pe
TPWYNPLOVG TVYAIOVE aplBPoVE, KOTNKOV GE QETEG, TomoBeTONKAY GE YAPTIVOL TTATO KO
ogpPipiotnray péca og 2 mMin and 10 YyRod 1ovg oe Tuyaio celpd otovg aloloyntéc. e
kéBe ovvedpia a&loldynong mapovsialovioay 3 deiypota amd TG OPOPES UETAYEPIOELS
(CONT, TP100, TP200, TP300 kar ATOC), ta omoia a&oAoyodviav dadoyikd. Ot
a&loroynTég elyav KANOEL va EKTIUNGOVY TNV OCUN Kal Tr YEOON 0GPPAIVOLEVOL OLVATH KOl
dokudlovtag kabe oetyua. H extipnon Pacilotav o o kAipoxoa evvéa dwPabuicewmv
ocopemvo pe tovg Lawless & Heymann (1998). AwfdOuion 1 onuove "dev pov apéoet
KkaBO6Aov", drfaduon 5 onuotve "ovte pov apéoel ovte dev pov apéoet” Kot dtafdaduon 9
onuowve "Mov apéoet modv». Ot a&lohoyntég akorovOncav v TpokTiky kabapiopuol Tov
OTOMOTOG HETAED TV GLVEOPLOV OEOAGYNONG TPOYOVTOG £VOL LKPO KOUUATL AEVKO Yo

Kot EEMAEVOVTOG TO GTOUA TOVG LE VEPO.

1.16. 2ranicTiK) avalvon

[Ma ™) devépyeia G OTATIGTIKNG AVAALGONG YPNOYLOTOWONKE TO GTATIGTIKO TPOYPOLLLLLAL
SPSS 16.0.1 (SPSS Ltd., Woking, Surrey, UK) ka1 éytve ypnon tov YEVIKOD YPOLLUKOD
povtélov (General Linear Model). T o6dec T1c mopoapétpovg mov  e&etdotnkay,

ypnowomomdnke n avaivon g dwkvpavong (ANOVA) evog, 600 1 1pidv mapayodvimy,
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EVD Ol GLYKPIGEIS TOV PEoOV OpeV TV opadmv &ywvov pe ™ dokwun Tukey (Iletpidng
2000). H opotoyéveln twv odwaxvpdvoemv eléyynke pe yprion tg Odokwung Levene
(ITetpidng 2000). Xe mTepTOOCELS TOV SOTMICTOONKE EAAENYT) KAVOVIKOTNTOG 1) OLOIOYEVELNG
TOV SOKVUAVOEDY, EYIVOV 01 KATAAANAOL LETAGYNUOTICUOL TOV TPMOTOYEVOV TEWPAUATIKOV
dedopévmv, ot omoiol o€ OAEC TIG TMEPUTTMOOELS EMAVEPEPAV TNV KAVOVIKOTNTO KOl TNV
opotoyévelr g dwakvuavong tov otoyeiov (Iletpidong 2000). ETOTIOTIKOG GNUAVTIKA

BewpnOnke o dtapopd pe eninedo onpoavtikoétrag 5% (P<0,05).

2. Anoterléopato Ko cvifiTnon
2.1. Emiopacn tov nliciaiov koi tov Aivelaiov twv {®OTpopav oty Paciky yyuikiy
ovotact, oto PH Kat oty andicia owov Tov eTUNKY PayIaiov HVOS TV YOIpWV

Ta amoteAéopata TG POCIKNG ¥NUIKNG OVAALGNG OELYUAT®V TOV ETUNKN poyLoion Huog
TV yoipwv mapovsialovror otov Ilivaka Bl. Ot d10popetikég d10Tpo@Ikéc LETUYEPIOELS
dev giyav xapia enidopaon (P>0,05) otic mpwteives, v vypacio kot to Aimog twv LD podv.
[Mapdpetpor ¢ mowdtTTog TOL KpEatog OmMwg 1o pHas wol M omdAsw omov, Oev
emmpedomkay (P>0,05), eniong, and 11g datpopikég petayepioets. Ta anoteléopata avtd
elval og cvppovia pe avakovmaoelg dAlov epevvntav (Lahucky et al. 2007, Tik et al. 2007,
Lahucky et al. 2010).

To pH 10V puikdv 16toVv givor Evag onuavTikog 0eIKTNG TG TOOTNTAG TOL KPEOTOG Od
TEYVOAOYIKY] GmOyN Kol UmOpel €miong va €MNPEACGEL TNV OPYOVOANTTIKY] TOOTNTO TOL
vormob kpéatog (Nam et al. 2009). Zoupova pe toug Freise et al. (2005), o pvOudg ¢
YAVKOAVONG amoTEAEL EMioNG TOPAYOVTO-KAEWDL Yo TNV avAmTLEN TNG XPMOONS GTO KPEQG,
dedopévou ot M yYpryopn YAvkodAvon tpokaAel Tayeio peimon Tov pH TV podv mov odnyet
0€ L0l OVOIKTOYP MU EMPAVELN KO OTOAELD OTTOD.

Mivexoeg B1. Enidopaom tov nAtedaiov Kot Tov AveAoiov TaV XOpoTpopdV 6T Pactkn ¥k
oV6TaGoT, 610 PH KOl 6TV ATOAEW OO TOV EMPNKY PoyLEioL HLOG TV XOip®mV

HAéhowo Awéhoo
Mpwrteiveg, % 22,8+ 0,2* 22,6+0,1
Yypaoia, % 73,6 £ 0,3 73,2+0,3
Aimnog, % 23+0,1 24+0,2
pHy4 5,74 £ 0,03 5,79+ 0,02
Andreio omov, % 5,12 +0,20 5,26 +0,11

*1o amoteAéopata eKPpalovtol Mg LECT) TN £ TUTTIKY amdKAIoN 3 ETOVAAYEWDV.
a'buuég oV 1010 oepd e Koo exBET dev dapépovv onpavtikd yuo P>0,05.
2mv mopovoa HEAETN, TOGO M opdoda Towv yoipwv mov dwtpdenke pe 3% nAéiao 66o
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kot 3% Awvélaio, glyav puoloroykég TyéG andietog omov (ITivaxag B1), o1 onoieg giyav wg
ATOTELEGLOL TV KAVOVIKT OOHOpO®OT TS TWNS Tov pH Kot Tng tkovotnTag cuyKpdtnong
VO0TOC Kot VTOdEikvLAY TNV KoAN Kotdotaon Tov (Owv mpv ard v ceayn (Mortensen et
al. 2006). Zopewva pe tovg Gil et al. (2008), n andAelo 0oV oyeTIlETAL LUE OPYOVOANTTIKEG
WO10TNTES, OTMOC 1] CKANPOTNTO KOl TO YVUMDOES, EVO HOEG LE LEYOAVTEPT OTOAELL VYPDOV KO,
CUVETADC, LWKPOTEPT IKAVOTNTO CLYKPATNONG VOATOC, GYETILOVTAL LE YOUNAY TPLPEPOTNTA

KO YOUDOEC.

2.2 Emidopacn tov nligiaiov Kot Tov Avelaiov twv {®oTpopmy 6Ty 6U6TUCH GE Amopd.
0&éa TOV ETUNKOVS POYIAIOD HDOS TWV XOIPWV

H enridpaomn g myng tov Mmdiov e xopoTpoeg o1 606TACT] 6€ Mmapd 0EEM TV
LD pwov tev yoipov tapovcidletor otov [ivoka B2.

ITivaxog B2. Enidpacn g myng tov Mmidiov tov (ootpopdv 6t 60ctacT o Mrapd o&éa
TOL EMUNKT payoiov LG TV yoipwv

Mocootd % TOoV GLVOLOL TOV MTTAPDV 0EEDV
Awapa o&éa HMéhao Awéharo
C12:0 howpkd 0,08 + 0,02 0,06 + 0,02
C14:0 popioticd 1,02 + 0,06 1,09 +0,08
C16:0 modptikd 21,26 +0,24 20,81 +0,36
C16:1 moAptoehaixod 1,90+0,12 1,59+0,22
C18:0 oteatikd 11,66 +0,18” 14,02 +0,24°
C18:1 ghaikd 35,88+0,17 35,16 + 0,36
C18:2 (n-6) Mvehoikd 22,96 +0,27° 16,56 + 0,21°
C18:3 (n-3) a-Avorevikd 1,38 + 0,08° 7,24 +0,08°
C20:0 apaydicod 0,12 + 0,06 0,14 + 0,04
C20:1 yadoreiko 0,68 + 0,06 0,61+0,10
C20:3 (n-6) ewcoctTpievoikd 0,85+0,05° 0,48 £ 0,06"
C20:4 (n-6) apoyidovikod 0,96 + 0,06 0,58 +0,04°
C20:5 (n-3) ewcocunevevoird (EPA) 0,05 + 0,02° 0,24 +0,04°
C22:5 (n-3) swoodvonevievoikod (DPA) 0,24 + 0,04° 0,68 + 0,06°
C22:6 (n-3) swcoodvoeEevoikd (DHA) 0,16 + 0,02 0,16 + 0,03
Kopeopéva (SFA) 34,14 +0,28° 36,12+0,17°
Movoakopeoto (MUFA) 38,46 +0,22° 37,36 +0,28"°
ToAvakopeota (PUFA) 26,60+ 0,29 25,94+ 0,37
n-6 PUFA 24,77+0,32° 17,62+0,28"
n-3 PUFA 1,83+0,147 8,32+0,22°
Adbyog n-6/n-3 13,54 + 0,28° 2,18+0,12°
Adyog PUFA/SFA 0,78 +£0,02° 0,72+0,04°

*to amoteAéopata eKPPAlovTol oG Péon Ty £ TUTIKT oOKAoN 6 ETOVOANYEDV.
a’bnpég otV 10 oe1pd pe koo exBé dev drapépovv onpavrikd yo P>0,05.
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Ot dwpopég moL TOPATNPOLVTAL OTN GVUCTACT TOV MLV o€ Amopd  o&éa
avTIKOTOTTPILOVV TIG O10POPETIKEG St Tikég petayelpioes. E€outiag g yopnynong tov
nAteAaiov mov glvol TAOVG0 G AtveAdikd o0&y, M opddo avt TOPOLGINGE VYNAOTEPT
(P<0,05) avaroyio Avelaikod o&éog kat, cvvenmc, o peyorvtepn (P<0,05) avaroyio n-6
Mmapmv oéwv oe oOyKplon HE TIC GAAEC OMAdEG. AVTIKOTAGTOON TOVL MAEAaiov Tng
XOPOTPOPNG 0md AvéAao, odnynoe oe peiwon (P<0,05) tg avaroyiag twv N-6 Amoapdv
o&éwv kot pio cvvakdiovdn avénon (P<0,05) g avaroyiog tov N-3 Mmapdv o&éwv. H
avénon ¢ avaroyiag twv N-3 Amapodv oémv oeellotav oty avénon (P<0,05) tov
OVOAOYUDY TOL O-AMVOAEVIKOU 0EE0G, TOL  glKooutevievoikov o&éog (EPA) kot tov
gikootdvonevtevoikon (DPA), aAld oy tov ekoodvoeéevoikot o&éog (DHA) otov puikod
16TO TOV X0ipov. 2G GLVETEW OVTOV TOV OAAAYDV, 1| OVIAOYIN TOV KOPECUEVOV MTOP®V
o&wv avéndnke (P<0,05) ko1 n avaAroyio TV HOVOAKOPEST®V MITOPOV 0EEmV petmdnke
(P<0,05), evdd n avoroyio twv moAvokopesotwv Amoapmdv offéwv (PUFAs) mapéueive
apetapintn (P>0,05).

Ta wpoeik TV Mmapdv o&Emv mov mapatnpnOnkay otnv mopovcoo peAéTn, eivol oe
YEVIKN ovuewvio pue mponyovueveg uedétec (Hoz et al. 2003, Kouba et al. 2003), oArd oe
avtifeon pe kamotec ahhec peréteg (Enser et al. 2000) mov avagépovy avénon oe OAa ta
evepyeTKd N-3 Amapd o&éa pe poakpd aivcidag, 6nwg to DHA, og potkovg 16tovg yoipwv
OV TPEPOVTAV UE CITNPESLN EUTAOVTICUEVO 6€ N-3 Autapd 0EEaL.

O ITivaxag B2 deiyvel emiong 611 1 avénon tov N-3 AMmapdv 0EEOV cLVOdELOTAV Ao
avtiotoyn peiowon (P<0,05) tov apaywwovikov o&éoc. To omotéleopo ovtd eivar oe
ocupeovio pe GAAOVG £peLVNTEG, Ol 0TO{0L EMIONG SOMIGTOGAV LEIMOT TOV APAYLOOVIKOD
0&€0g otV Kapdd Kot Tovg VIEpakdvOovg poeg, oAAL Gyl GTOVG EMUNKELS paylaiovg HiES,
otav Awvéraio Tpootédnke otny tpoen TV yoipov (Nolan et al. 1995).

Ot ovyypagelg avtol dwtdmmwcoav v anoyn Ottt avty N pelwon Ntov mbavotata
amotéAeco TG LTePoeidmong tov apaywovikod o&foc. Mia dAAN dmoyn NTav 6t Ta. N-3
kot N-6 PUFAs avtayoviCovtay yuo ta ot éviupo katd Tov HETOBOMGUE ETUKLVONG Kot
OTOKOPEGHOV TOVGS, UE TO a-AMVOAEVIKO 0&L va eivar 1 Tpoddpopog ovsior tov EPA kot tov
DHA, kot 10 AMwvehaikd 0&ED n Tpoddpopog ovaia tov apaydovikov kot tov DPA o&éoc. 'Etot,

n avénon tev N-3 PUFAS odnynoe g avtiotoyn Lelwon Tov apaytdovikov 0EE0G.

Institutional Repository - Library & Information Centre - University of Thessaly
09/04/2024 10:20:07 EEST - 18.209.48.250



174

2.3. Emiopacn Ty ekyvlicudtov pvllmy gA1dg 610 pH voOmady yoipivav umeteKidv mov
covtypovvray crovg 4 °C

H enidpaon tov exypioudtov tov @OAA®V TG MG oTig TIES PH tov vordv yolptvadv
UTPTEKIOV IOV cuvInpovvtay o€ ocuvOnkeg Yyoéng, mopovoidletar otov Ilivaka B3.
KafoAn v mepiodo ocvvtripnong tov 9 nuepov, ot Twéc pH tov pmetekiov AoV Tov
opddwv dev dtépepav (P>0,05) peta&d toug Kot YTy oty meployq Twav 5,82-5,75, mov
etvar ovykpiown pe exeivn mov avaeépbnke amd dAlovg epevvntég yio LD poeg yoipov

(Faustman & Cassens 1990, Carpenter et al. 2007, Choe et al. 2011).

MMivakog B3. Enidopoon tov ekypMopdtov gOA®Y eMdg otig Twég pH vordv Yolptvav Pmietekiov Katd v

cuvtipnon toug otovg 4 °C
Twéc pH kotd T 6UVTIIPNOT TOV VOTAV PTLYTEKLAOV
0 npépeg 3 nuépeg 6 npépeg 9 npépeg
CONT 5,82+0,01 5,78+0,02 5,79+0,02 5,76+0,03
TP100 5,82+0,02 5,80+0,01 5,81+0,02 5,79+0,02
TP200 5,80+0,01 5,79+0,03 5,77+0,04 5,75+0,03
TP300 5,81+0,01 5,81+0,02 5,78+0,02 5,77+0,03
ATOC 5,81+0,01 5,78+0,02 5,79+0,03 5,77+0,04

*10, amoteAéopata ekPpalovTol og HESN TN + TUTIKY aTOKAIoN 3 EMAVOAYEDY.
*Préc oV 1810 0P e KOO KOETN Sev Slapépovy onpavticd yior P>0,05.

Ta amoteléopota avtd eivol 6e cLHE®VIO pe PEAETEG TOV AvaPEPOVY OTL Ol TEG pH
VOOV YOPWVOV UTIPTEKIOV Ogv ennpedlovtay amd ) didpkeia ¢ ovvrnpnong (Park & Jin
2007) 1 tqv wpocHnkn avioéewdwtikdv (Rojas & Brewer 2007, Paiva-Martins et al. 2009,
Hayes et al. 2010). Bpiokovtai, Opwmc, oe avtifeon pe GALEG HEAETEC TTOL AVOPEPOLV OTL Ol
TIéESG PH VOOV Yo1ptvadv UTIQTEKIOV LEWMVOVTOV UE TNV TAPOSO TOL ¥POVOL GLVTHPNONG
(Lee et al. 2010) 1 av&avovtay pe v Tpostnkn avtoéewotikov (Mc Carthy et al. 2001,
Lee et al. 2010).

2.4. Emiopacn twv ekyvAloudT®v QUIAOMY EA10S OTO YPWHUOL TOV VOTMYV YOIPIVAY
UTPTEKIDOY OV GVOVTHPOoBvTay 6Tovs 4 °C

To ypopo tTov Kp€atog eivar €va amd TO TO KPIGO YOPOKTNPIOTIKE TO OToio Ot
KATAVOA®TEG AapPavouy vTdym tovg dtav amogacilovv v ayopd kpéatoc. Xtov Ilivaka
B4 napovcialovtatl ot TopaUeETPOL TOV XPMOUATOS OTMG OVTEG LETPHONKOY GTNV EMPAVELL
TOV VOOV YOPIVAV UTPTEKIOV KATE TNV O18pKELD TG GLVTNPNONG TOVS GE WOEN.

21ic opddeg CONT kon TP100, ot tipnég a* (epuBpotnta) pewwvovtav (P<0,05) octadiokd
ne to xpovo cuvtnpnong edvovtag v 9n nuépa otig Tipég 2,46 kot 2,77, avtictoyo. XTic
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opadeg TP200, TP300 kor ATOC, avtibeta, ot Tipég a* mopépevoy apetapinteg (P>0,05)
uéxpt v 3" nuépa, alkd ot cvvéyewa pewdvovtav (P<0,05) ctadwokd eOavovtog thv 9"
nuépa otic Tpég 4,63, 5,18 ko 4,29, avtictoyo. Xuvendc, mn TPOcONKI eKYVAICUATOS
QUMY gMdg otn 06om tov 200 1 300 mg GAE/kg, kabahg kot n Tpoohnkn ToKoPePOANG
ot 0601 TV 50 mg/kg emétpemay TNV KATOYPOPY GTNV EMPAVELL TOV VOTOV UTLPTEKLDV
VYNAOTEPOV TIL®V a* o€ oyéom pe T doon tov 100 mg GAE/KG.

Ov tég a* eloaptdvial, Kvplwg, amd T YNUIKN KATACTOON TNG HLOSOUpivig TOv
KPEATOG, ApOD 01 VYNAOTEPESG TIUEG 8* VTOONAMVOLY YAUNAOTEPT avaAoYic TG 0EEWMUEVTS
YPOOTIKNG. To amoteAécpata TG Topovong HEAETNG €015V OTL TO EKYOLAICUO TV QUAA®V
¢ eMdg oty ddon tov 300 mg GAE/kg enétpene v katoypaen v 6" kot v 9" nuépa
vymiotepov (P<0,05) tiudv a* oe oyéon pe Oheg Tig dAAec opdadeg (Iivakog B4).

Ta amoteléopota avtd eivol 6€ GUUE®VIO e TPOTNYOVUEVEG OVAPOPES CYETIKAL LE TNV
EVEPYETIKY| EMIOPACT] AVTIOEEIOMTIKAOV TPOGHETWV GE KPEATOGKEVAGLOTA EUTAOVTICUEVO, GE
®-3 Mmapd o&éa (Lee et al. 2006). Qot600, Epyoviarl o€ avtibeon pe KAMOlEG TPOGPATES
HEAETEC OV avEQPEpPOV OTL ekyVAoHaTe QUAAWV eMdg otig dooelg tov 100 1 200 mg
GAE/kg dev umopovcav va aArdEovv v tdon peimong tov TdV a* oe vord KpEog
x0ipov 1 6€ Yo1pvd Aovkdvika Tov NTov amodnkevuéva oe dapopes cvvOnkec (Hayes et al.
2010, Hayes et al. 2011). H dwakbpovorn avti TG amoTEAECUATIKOTNTAG TOV EKYVMOUATOV
TOV QUAAOV NG EMAGC HETOED TV OpOpV HEAET®V B umopovoe iomg va amodobel og
dpopéc otn ddkasio o&eidmwone g o&vpvocpapivig Katem amd cuvOnkeg petmpévng
evluHaTIKNG dpactnpldTnTag, 0mov 1 Beprokpacio amodnkevong, n HEBodog cuokevasiag,
T0 €100¢ TOV HUIKOV 10TOV Kol 1 évioon Tov Qotdg (pmTo-0&eldmwon) omotelohV
onuavtikovg moapdyovieg (McDougall 1982), kabdg emiong kot o€ d10popEég oTol €idN TOL
KPEATOG, TN YEVETIKN, 1 TN dwyeipion tov (dov.

H mpooctatevtikny 0pdon tov eKYLVMOUITOV TV QOAA®V NG €Adg £vavil Tov
ATOYPOUATICUOD TOV KPETOg, Umopel va amodobel otnv vynAn avtioleldmTikn dpdorn twv
TOAVPUIVOMKAOV EVOGEMY TOV VINPYOV GE ALTA T EKYVAIcHaTa. ApKeTol cLYYpaeeic £xovv
oLoYETIoEL TNV €PLOPOTNTA TOV KPEATOCKELOSUAT®OV He TNV ofeidmon Tov Amdiov,
vrootpifovtag 61t M ofeidwon tov Amdiov odnyel oe peiwon g epvOpdTNTOC
(Fernandez-Lopez et al. 2004, 2005). AAM®GTE, 0 ATOYPOUOTICUOC TOV VOTOV UTIOTEKLDV
amodidetarl yevikd omnv o&eldwon tov 0168evolg GONPoL TG aiUng TPog TV TPLodevi
popen mov emdyeton and T Tpoidvta ¢ o&eidwong Tov Aumwdiov (Yin & Faustman 1993).

Kéto and avtég t1c ouvOnkeg, n oEupvoceaipivn LETOTPETETOL GE UETAUVOGPALPIVI] KoL 1)
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YPpOOoM HeETARIAAETOL 0O VOl EVXAPIOTO POTEWVO KOKKIVO GE OVETIOOUNTO KOQE.

Yg 6,11 TAAL aQopd TNV a-TOKOQEPOAN, av Kot J1popes peAéteg Exovv deitel Ot N
Brrapivn E, 6tov mpootifetor oTic Y01poTpopEs, UTopel var PEATIOGEL TO YPOUO YOPVAV
eétmv mov cvvinpovvtan o€ Yo&n (Asghar et al. 1991, Monahan et al. 1994, Lanari et al.
1995, Dirinck et al. 1996), evtovtoic T0. OMOTEAEGLOTO TOAADY GAA®DV CYETIKOV LEAETOV
delyvouv peydiec Staxkvpdavoelc 1 vrootnpilovv O6TL 1 oTafePOTNTA TOV YPDOUOATOS TOV
Kp€atog dev PedtidveTon pe v mpocstnkn otig Lwotpopég g Prrapivng E (Cannon et al.
1996, Jensen et al. 1997). v mapovoa pHeAETn, N avOAvoN deyHATOV omd TIS ORAOES
CONT kot ATOC £5¢1&e 0TL mepieiyav a-tokopepOAn oe cuykevipmaoels 1,4 ko 48,2 mg/kg,
avtiotorya. Amd tov Ilivaxko B4 dwmotoveror 601t 1 ovykévipwon tov 1.4 mg a-
toko@epOdANG/kg mov Ppébnke ota pmetékioa g CONT ouddag dev Tav €mapkng yio va
nopdoyel ™ péylotn epubpodTnTa oto VOrd pmieTékio. Tov cvvrnpovviav otovg 4 °C.
Avrtifeta, 1 ovykévipoon tov 48.2 mg a-tokopepding/kg mov Bpébnke ota pmeTéKio TG
ATOC oupddag édwoe 101 epvBpdTa pe v opdda TP200 mov avrtictoyovoe o€

pocOnKn exyvAicpatog pOAL®VY o€ 66on 200 mg GAE/Kg.

IMivaxag B4. Enidpaon tov ekypAiopdrov tov gOAov g eMdg oto ypoua (L*, a*, b*) vordv xopvadv
UTPTEKIDV TTOL GVLVTINPOHVTAY 6TouG 4 °C

1" nuépa 3" nuépa 6" nuépa 9" nuépa
=
CONT 54,12 +0,06 54,06+0,08 53,44+0,04 49,86+0,07
TP100 54,34+0,08 54,150,06 53,97+0,07 50,18+0,07
TP200 53,84+0,05 53,72+0,09 53,91+0,06 50,47+0,04
TP300 53,96+0,11 53,81+0,05 53,76+0,11 51,18+0,09
ATOC 53,79+0,06 53,94+0,04 53,99+0,10 50,72+0,04
a*
CONT 6,16:0,04 547+0,03 3,82£0.06 2.46+0,03
TP100 6,09+0,03 5,36+0,06 4,15+0,02 2,77+0,02
TP200 5,94+0,04 6,17+0,02 5,19+0,05 4,63+0,05
TP300 6,11+0,04 6,46+0,04 5,72+0,04 5,18+0,03
ATOC 5,81+0,05 6,18+0,04 5,12+0,03 4,29+0,06
b*
CONT 14,21+0,03 14,11+0,04 14,27+0,05 14,36+0,06
TP100 13,96+0,04 13,83+0,03 13,91+0,03 13,98+0,04
TP200 13,84+0,07 13,94+0,05 13,72+0,02 13,77+0,05
TP300 13,78+0,04 13,89+0,04 13,92+0,04 14,02+0,03
ATOC 13,85+0,03 13,94+0,06 14,03+0,06 13,97+0,03

Ta amoteléopato avtd dev épyovior o avtiBeon pe to evprjuata Tov Jensen et al.
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(1998) mov vrootpiEav OtL cuykévipmon 2,7 mg a-tokoeepdinc/kg puikov 16tod NTov
EMOPKNG YL TN SCPAAGON TNG OTAOEPOTNTOS TOV YPDUATOG VOTMOV YOV eAétomv. O
UNYOVIoHOg te tov omoio m Prrapivn E tov podv Bedtidvel v otabepdTtnTa oV YpOHTOS
dev gtvat Gaeng, 0ALL 1 GTEVI] GOVOEGT TOL ATOYPWOUOTIGUOD HE TIG 0EEWMTIKES O1EPYUCIES
TV Mmdiov sival yvoot) oto vord kpéog (Chan et al. 1997). Xe ocvpgovia pe ta
TPOMNYOVLEVA, HEWOUEVT] 0EEIdmON pvocatpivig £xel moapatnpndel e Bodvd Kot xopvo
Kp€ag 610 omoio 1 o&eidmwon tov Mmdinv tapeurodifovray amd vymid enineda Prrapivne E
(Faustman et al. 1989, Monahan et al. 1994).

Exto¢ and tig Tyéc a*, kon ot tipég L* (potewvomta) emnpedomray (P<0,05) and tov
YPOVO GLVTNPNOTG TOV VOOV YOPvaV umetekiov. Ot tiuég L* av kou apetdfAnteg péypt
mv 6m nuépa, mapovoiacav amdtoun peioon (P<0,05) tnv 9" nuépa, oe OAeg TIG OUADEC.
Qotoc0, ot opddeg TP200, TP300 kot ATOC, n peiwon g tywung L* v 9n nuépa ntav
Mydtepo cofapn oe oyéon pe TS VIOAOUTEG opddES, ThavoTaTa AOY® NG TPOSHNKNG TV
avtiogeotikov ovoldv (ITivakag B4). H peimwon tov twov L* pmopet va ennpedoet ™
OLVOMKY amodoyn TV mpoidvtov ue Paon 1o kpéag (Teets et al. 2008). Aappdvovrag
VEOYN OTL M| TEPLEKTIKOTNTA G VEPD GLOYETICETAL BETIKA LLE TN POTEWVATNTO TOL KPEATOC, N
peiowon tov tnov L* Oa propovoe iocwg va amodobel otnv anmdAgia Tov vepoL (1 omoio dgv
eKTIUNONKE oTNV TOPOVGO LEAETY]) KATA TNV GLVTNPNOT TOV derYHaTOV VLo Yo&n. Kat avtd
ywti 1 amoAEW TOV vePoL B LIopovcE Vo AVENCEL TIC GVYKEVIPDOGELS TNG YPWOTIKNG TNG
aiung pewowvovrag, éto, Tig Tuég L* (Lawrie 1998, Estevez et al. 2003). AvdAoyo svprjpata,
Exovv avapepOel oe TPONYOOUEVEC UEAETEG OV CLUVEKPWVOV TIG UETOPOAEC TNG YPDOONG
KpEATOG Yoipwv eAevBépag POOKNG e eKEIVEG KPEATOG YOIPOV PLOUNYOVIKNG EKTPOPNS KT
) ddpkela TN cvvtpnong Tov (Estevez et al. 2003).

g 0,11 TEAOG APOpA TNV EMIOPACT] TOV YPOVOL GLVTINPNONG KAOMOG KoL TNV EMIOPACT] TOV
AVTIOEEWOTIKOV OTIG TYWES b* (ypOTNTA) TOV VOOV YOPVOV UmpTeki®dv, and tov [ivaxa
B4 Siomietdveton 01t dgv mapovoidotnkay onpavtikés (P>0,05) tdoeig peta&d tov opddmv

Katd TN ddpKeL TNG GLVTIPNOTG VIO YOEN.

2.5. Emiopacn Tty eKYVIIGUATMV PUILOV EMAS GTIS GUYKEVIPAGEIS TOV GVLEVYUEVOV
d1eviwy 6g vord yoipivd umetékio mov covrypovvray etovs 4 °C

Oewpivtog 0Tt N ekkivnon g o&eidwong Tov Amwinv tpayuatonoleital, cuvnlwe, e
™ dpdon erevBépmv pildv, 0 TPOGIOPIGUOG TOV TPOTOYEVAV TPOIOVI®MV NG 0EEIDMONG

TV AMmwiov onoktd wilaitepn onuoacio. Kot avtd ywti n npotoyevhg ofeidmon tov
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MTdiov 610 KpEag Kot 101aitepa o€ Xopvd KpEag EUTAOVTIGUEVO o€ N-3 Mmapd o&Ea, £xel
eMdyota depeuvnbel, a@oOD Ol TEPIGGOTEPEG EPELVVNTIKEG E€PYOCIEG OYETIKG pE TNV
o0& otk otafepdtnTa TV Kpedtomv Pacilovtal oxeddv amOKAEICTIKA GTOV TPOGOOPIGHO
TOV OEVTEPOYEVAOV HOVO TPOTIOVTWOV TNG 0EEI0MONC.

210 TpWTOYEVES 0TAd0 TG 0&eidmong Tov AMmdiov, ot un ovlevyuévol duthoi deopol
OV VAGAPYOVV GTO OKOPESTA AMTOPE 0EEN LETATPETOVTOL GE GLEEVYIEVOVS ITAOVG SEGUOVC,
o1 omoiot givar duvatdV, 6T GLVEXELD, VO TPOGOIOPIGTOVV PAGHATOPOTOUETPIKG (Teets &
Were 2008). Xmv Ewova Bl napovoidlovrtal ot petaforés tov oculevypévov deviov oe
VOTE YO1pVE PTPTEKLO TOV GLVTNPOVVTIAY o€ Yoén otoug 4 °C ent 9 nuépes. Mia nuépa
petd v évapén g ocvvinpnong, ot opdodeg TP200, TP300 kot ATOC twv pmptekiov
napovciolav peiwpévo (P<0,05) oynuoticpnd ocvlevypévov dieviov oe oYEoT LE TIG OLAOES
TP100 kou CONT, oT1ig omoieg, HAMGTO, Ol GUYKEVIPDOGEIS TOV GLLEVYUEVOV OlEVIDV dEV
oépepav petald tove. To yeyovdg avtd LIOJEIKVOEL TNV OVTIOEEOMTIKY] OpdoTm TOL
EKYLMGLOTOC TOV POAL®Y NG A4S oTig ddoelg Twv 200 ko 300 mg GAE/kg, kabmg kat
MG 0-TOKOPEPOANG oTn doon Tov 50 mg/kg.

Ewoéva Bl. Enidpaocn g mpochnkng exyvAopdtov eOAAmv eAlds o€ cuykevipmoelg 100 mg
GAE/kg (ouada TP100), 200 mg GAE/kg (opddo TP200) kot 300 mg GAE/kg (opudda TP300),
KoBhg Kkat TG a-toKoPEPOANG o€ cuykévipmon 50 mg/kg (opdda ATOC) wg suvaptnon Tov xpovov
cvvmpnong 6tovg 4 °C, enl Tov GUYKEVIPOGE®MY TV GLLELYHEVDV SlEVimV GE VO PmLpTEKIOL.

Ot ovykevipdoelg tov culevyuévov dieviov mov kataypdenkov v 1" nuépa g
cuvtApnone, mapovoiocoy onuavtikés ovéfoelg (P<0,05) xatd v 3" muépa Tng
ouvtpNong, o€ OAeg TG opddec. Ot GUYKEVIPOGELS OVTEC OEV TOPOVCINGHV TEPULTEP®
avénon v 6" nuépa Tng cuvtnpnong, KALG avtifeto eppdvicav pa tdon peioong 1 onoida,
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dpmg, dev frav onuavtiky. H peimon avt) cvveyiotke kor v 9" nuépa e cvveipnong
e amotélecpo TV Kotaypopn onupoviikd peiopévov  (P<0,05) ocvykevipmdoewv
ovlevypévav dteviov. Aapupdvovtag vroyn 0t 0 GYNUATICHOG TV GVLELYUEVOV dlEVIDY
oyxetileTon pe v mapoymyn TV vopodmepoledimy, N tdon peimong v cvlevyuEvmv
deviov vmodekvoel 6Tt 0 PLOUOG amocvvOeo g TV VOPOHTEPOEESIOY NTAY VYNAOTEPOG
and Vv taydmTo oynuoTicpod tev ocvlgvypévev deviov. [apdpowo gvprjpato €xovv
nopatnpnOel e vord yoipvd kpéag mov mepieiye exyvAiopata VAA®V povotdpdac, Ty 4"
nuépa g cvvtnpnong tov oe Yoén (Lee et al. 2010).

ZUYKPITIKY €EETOOT TV TEMK®DY GUYKEVIPOOGE®MY OV KoToypdenkay v 9" nuépa g
ovvtipnong, odfynoe 6to counépacpo. otl ot opddeg CONT and TP100 mapovsiacav Tig
VYNAOTEPES GLYKEVTPMOOELC cLieVYHEVV deviov pe péoeg Tuég 0,647 kar 0,623 mmol/kg,
avtiotorya. Ot opddeg TP200 xou ATOC mopovsiocav YoUNAOTEPES CLYKEVIPAOGCELS UE
uéoeg tég 0,597 won 0,601 mmol/kg, avtictorya, evd 1 oudda TP300 mapovoioce Tig
YOUMAOTEPEC oVYKEVTIPMOELS He uéon Tun 0,576 mmol/kg. Me Bdon ta Topandvm, n opdda

TP300 mopeunddle v mopaymyn tov culevypévev deviov katd nepimov 9%.

2.6. Emiopaon TV EKYOAGCUATOV QUALOV EMAS OTIS OGUYKEVIPWGELS TOV
VOPOVTEPOCEISIVY G VOTA Y0I1PIVE UTIPTEKLE TTOV GVVTHPOLVTAY cTovs 4 °C

O apBuog vrepoéediov (Peroxide value, POV) avtimpoo®medel T GUYKEVIPOOT TV
VOpoLTEPOEEDiMY OV GyMuatilovTol ooV TPO®TOYEVH TPOIOVTA KATA TO OPYIKO GTAO0 TNG
ofeidwong tov Amdiov (Teets & Were 2008). Ov evmoelg, Oumg, avTEG €ivarl TOAD
OPOOTIKEG KOU UTOPEL VO UEIDVOVIOL CNUOVTIKO KATA Tn OldpKew Tng omobnkevong
TpoPipmv mov mepiéyovv Amidio (Juntachote et al. 2007a).

Ymv Ewéva B2 mopovcidlovior ot peTOPOAEC TOV  CUYKEVIPOOCE®V TV
VOPOVTEPOEEWDIV GE VOTA Yopvd UMOTEKINL ota omoia eiyov mpootebel ekyvAicupata
POAM@V EMAG | a-TOKOPEPOAN Ko suvTnpovviay otovg 4 °C eni 9 nuépeg. Tnv 1" nuépa g
cuvtipnong, ot opddeg TP200, TP300 xar ATOC mapovciolav peiopéves (P<0,05)
oLYKEVTPWOELS VOpoimepoedioy (0,58-0,69 meq vrepoedinv/Kg) o oyéon pe TG Opddeg
TP100 kot CONT (0,78-0,89 meq vmepoedimv/kg). To yeyovdg avtd vmodeikviel v
AVTIOEEWMTIKT OPACT TOV EKYLAICUATOS TOV PUAA®Y NG MAS oT1S ddaels Twv 200 ko 300

mg GAE/kg, xabng kot ¢ a-tokopepding otn 66om tov 50 mg/kg.
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Ewoévo B2. Enidpacn g mpocOnkng ekyvMopdte@v gUAL®Y eAMAg o cuykevipmoelg 100 mg
GAE/kg (opdda TP100), 200 mg GAE/kg (opddo TP200) xar 300 mg GAE/kg (opada TP300),
Kabmg Kat Tng a-tokopepoANg o€ cuykévipwon S0 mg/kg (opdda ATOC) wg cuvaptnon Tov ypovov
cvvtpnong 6tovg 4 °C, enl Tov cuYKEVIPOGE®MV TV VIPoDNEPOEEdiny 68 VORE XOPvE, UmQTEKI.

O1 ovykevipdhoelg TV vdpodmepoediov mov kotaypaenkav v 1" nmuépa,
napovciocav pio avodikn mopeia pe onuavtikés avénoelg (P<0,05) oe 0Aeg T1g opddeg 1000
kotd v 3" 060 ko kotd TNV 6" Nuépa TG cvvApnonc. Qotdco, evd otic ouddeg TP100,
TP200, TP300 kot ATOC 1 avodikr| avtr Topeia cuveyioTnKe Kol Katd v In nuépa, oty
ouddo CONT ot ovykevipdoelg Tov vopoimepoediov mapovsiacay v 9N nuépa
onuoavtikn peioon (P<0,05). H peiwon avt) vrodeikvue 0TL 6T0 Ypovikd avtd onueio g
CUVINPNONG KOl YOPIG TNV Topovcio avToEEWOTIKOV, 0 pududsg omocvhvOeong Tmv
VOpoLTEPOEEDIMV NTay VYNAOTEPOG amd oV pLOUG oynuoaticpov tove. Ioapd 1 peiwon,
opmg, avty, M oudda CONT mopovsiale v 9" muépo g cuvviipnonc, vynAdtepn
(P<0,05) péon ovykévipmon vdpoimepoledimv (6,14 meq vrepoeldinv/Kg) amd T1c opddeg
TP100 (4,56 meq vrepo&edionv/kg), TP200 (2,43 meq vrepoéedimv/Kg), kar ATOC (3,12
meq vrepoledimv/kg), evd n ouddo TP300 eppavile v younAdtepn (P<0,05)
ovykévipwon vdpovmepoéedinv (1,78 meq vrepotedinv/kg) oe oyéon pe TG GALEG OHLADES.

Ta amoteléopata avtd givor o€ YeVIKN CULEOVIL LLE TPONYOVUEVOVG EPELVNTES O1 OTTOTOL
TOPATHPNCAV TN HEYIGTN GLYKEVTIP®OT LOpoLTEPOLEWimV G VOO Yo1pvO KPENG TOL
nepieiye ekyvAiopato eOAA®Y povotapdag, v 7" nuépa g cvvtipnong tov oe Yyoén (Lee
et al. 2010). e dAAec peléteg pe Aovkavika YoAomoOAag Tov mepteiyav abéplo oo
devipoAifavov (Barbut et al. 1985) kot pe @péoka yoipvd AOVKAVIKO TOV TEPLEiyOV
ekyoMopa  devdpoAifavov (Georgantelis et al. 2007) avakowdBnke o611 n péyiom

oLYKEVTP®GT VIPOITEPOELSiOV TapaTnpOnke petd and 14 nuépeg cvvripnong otovg 4 °C
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Kot akoAovBovvTay, TIg ETOUEVEG NUEPES, OO onUavTIKY peimon. Emiong, kot ot Antequera
et al. (1992) mapompnoav ™ HEYIOTN GLYKEVIP®ON LOPOLTEPOLEDIMY GE YOpOUEPL TNV
151 nuépa g cvvtipnong tov otovg 4 °C, akoAlovBovpevn, Tic emdueveg nuépeg, omd

oNUOVTIKN Heimon.

2.7. Emiopacn TtV eKyvAlGudT®v QUILMV EAAS GTIS GUYKEVIPMOGEIS THG UNAOVIKNHG
O10A0e00NGS 0 vOTd Y0IpIvd umetéKio mov covrypovvray otovg 4 °C

H emdextikd o TV VOTOV YO1pIvav UmeTekiov oty o&eidmon Tov Mmdiov Kotd v
cvvtipnon 1ovc otovg 4 °C, wg cuvapTnon ¢ TPocOfKNg EKYLMOUATOV OAA®Y EAMEC 1
0-TOKOPEPOANG, amewkoviletoaw oty Ewova B3. H cvuvimpnon tov deiypdtov oe yoén
TPOKaAOVoE o€ Oleg Tig opdoeg avénon (P<0,05) tov ocLyKEVIPOGE®V TNG UNAOVIKNG
dwaoetiong (MDA), evdc devtepoyevolhg mpoidviog Tng oeldmong towv Aumdimv mov
YPNOOTOEITON MG deikTNG,.

Qot6c0, 0 Pabudg ofeidmwong tov Mmdiov diéeepe (P<0,05) petald tov opddwv. Ot
OVYKEVTIPMOOELS TNG UNAOVIKNG O1Adehiong ntav vymidtepeg (P<0,05) ota pmotékio g
ouddog CONT ota omoia dev elyav ypnowomombel avioéedmtikd. Ta pmetékio, TaAl, g
opuddog TP100, av ko Moy Ko ovtd €&icov eUMAOVTICHEVO O  a-AVOAEVIKO 0&D,
Tapovcialoy CLYKEVIPMOGELS UNAOVIKTG O10Adelong yaunAdtepeg (P<0,05) amd exeiveg g
opuddog CONT orrdd vymAdtepeg (P<0,05) amd exeiveg ™ opddag TP200, kabBoAn ™
dlapkewn g ovvinpnons. Ta amoteAéopato avtd LITOJEKVOOLY OTL TO EKYVAMGHA POAL®V
eMac ot 60on towv 100 mg GAE/kg (opdoa TP100) kabvotepovoe (P<0,05) tnv o&eldwon
TV Mmdiov og ouykpion pe v opdoo CONT, ahAd nTav AlydTEPO OMOTELEGULOTIKO OO TN
ooon towv 200 mg GAE/kg (opdda TP200). Axoun, m ouada TP200 mapovciole
GLYKEVIPAGELS UNAOVIKNG d10AdehONG vymAdTepes (P<0,05) and ekeiveg g opddog ATOC,
N omoia, pe ™ oEPd ™G, EUPAVILE CLYKEVIPAOOELS UNAOVIKNG O0AdEHONG LYNAOTEPES
(P<0,05) amd exeiveg tng opadag TP300. Xuvvenmg, m ouddo TP300 mopovoiole Tig
yopnAotepes (P<0,05) ocvykevipdoelg unAovikng 01aAdetiong petald tov opddwv, yeyovog
OV VTOONADVEL OTL TO EKYOAMGHO PUAL®V gA14G ot 06on Tv 300 mg GAE/kg mpokaiovoe
™ HEYaADTEPT KaBVOTEPTION 6TV 0EEID MO TV ATdiwv.

To dwPabucuévo avtd anotéAespa HeTd TV TPOSHNKN TOL EKYLAIGUATOS TV PUAA®DY
™G eMdg oTig ddpopeg d0oelg, mov mapoatnpionke tnv 3%, 6" kot 9" nuépa g cuvTRpNoNg
Vo Youén, etval 6€ CLUEMVIO e TPOTYOVLEVOLS GLYYPAPEIS Ol omoiol avépepav OTL Ta

ekyuAiopata  @EOAA@V  elMdg elyav éva  Oetikd  ypopuuikd oamotélecpo  ddomg Kot
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avToEEMTIKNG dpdong oe povtéda poav Boosdmv (Hayes et al. 2009). Ilpdoeata, GAiot
EPELVNTEG, eMioNG, aveépepay OTL 1 TPOGONKN EKYLAICUATOV PUAA®DV €MAC 0€ dOCELS TV
100 kou 200 GAE/kg og vond Bodva pmetékia elye o cuvEneln T peimon g 0&eldwong
TV Mmdiov katd ) ddpkelo g cvvtpnong tovg (Hayes et al. 2010). EmmAéov, n xpron
TOL YVUOV PUAAWV TG €M €xel mpotabel ywu v mopdtoon g otafepdHTNTAS TOL
nheraiov katd v Béppavon tov (Farag et al. 2007). Oa mpémel akOun vo onueiwdet 1
avapopd twv Bouaziz et al. (2008) 6tt n mpooHnkn ekyvAiocpatog EOAA®V €MAC o€
ovykévipoon 400 ppm pmopovcoe vo TopeUmodicel TV emdeivoon g Tdyyong Tov
elaiov, kabng xor ekeivn tov Carpenter et al. (2006) 6t exydAopo OAL®V €Mdg o€
ovykévtpoon 50 pg/ml pmropovce va TpooTatedloEL TO KUTTAPO KATH TOV 0EEWDMTIKOV GTPEC.
[Ipoopateg peréteg €xovv, emiong, KatadeiEetl T dSvVATOTNTA AVAGTOANG TNG 0EEId®ONG TV
Mmdiov oe Pukéta 6TH00VG YOAOTOLA®Y TTOL GLVTNPOVVTAL GE YOEN, LE TNV TPOGHNKN OTIC
TTNVOTPOPES aheouévov eOAMmv eldg (Botsoglou et al. 2008, Botsoglou et al. 2010,
Govaris et al. 2010).

Aé&ilel iom¢ 1Wwitepa vo emonuaviel 10 yeyovag 0Tt o1 cuykevipwoelg g MDA ota
EUTAOVTIOUEVO, GE a-MVOAEVIKO 0ED yopvd pmptékia g CONT ouddog g mapovong
UEAETNG MOV OPKETA peyodldTepeg amd eketveg mov Ppédnkav otig e£icov eUMTAOVTIOUEVES OE
a-AMvoreviko o&0 yopwvég umpiloieg g CONT opddog TpdspaTng TPONYOVUEVNG EPYACTOG
(Botsoglou et al. 2012). H avénon avtiy 6o pmopovoe vo. amodobei 610 yeyovog OTL 0
TELOYIGLLOG TOV KPEATOG £XEL O MOTEAEGHLA TNV EALOEPp®OT 10VvTmV Fe amd to KhTTOpa Kot
Kupimg TV avapelEn Tov aipatog mov mepteyetl 10vto Fe pe Tic KateoTpaptéves Hukég veg.
Emmdéov, dumg, Ba umopovoe va amodobei ko oty mpoodnkn tov NaCl to omoio Oa
umopovoe va owénoel oe onuavtikd Pabud v oéelidmwon tov AMmdimv, eoutiag g
TEPLEKTIKOTNTAG TOV GE GTOYXEID OTMG O GIONPOG KOL O YOAKOG TOV UTOPOVV VO ALENGOLVV
™V ToOTTe TOV avTpdcemy Tov eAevBiépov plmv. ApKeTég LEAETEG GYETIKA pe TNV
enidpaomn tov NaCl oy oeldmwon tov AMmwdiov £xovv vrodeifel v dpdon Tov ®G mpo-
o&edmtikd (Kanner et al. 1991) dwpéocov g avénong g evepyodtntag 1 g Peitioong g
d1aAVTOTNTAG TOL TPLeBEVOLC G1d1PoL pe Ta YAwprovya aviovta tov NaCl (Osinchak et al.
1992). H yprion tov gumopikov NaCl oy enefepyacio 1oV KPEATOGKELAGUATOV UTOPET VO,
TPOKOAESEL VENON TV 0EEWMUEVOV MBIV Kol TOV TEMKOV TPoIdVTOV TOVS Kotd N
J1dpKeL TG GLVINPNONG TOVS o€ oA Yoén 1 katdyovén (Osinchak et al. 1992).

Onwg capng ansikoviletal otnv Ewova B3, n avtio&edwtikn dpdon g a-tokopepdAng

Ntav PEALOV €VIOVI HEWDVOVTOS TNV 0EEI0MON TV AMMdiMV 6Ta VOTH YOPVO UTIQTEKLL
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mv 9" nuépa g cvVTHPNONG Tovg oe YHEN Katd Tepimov 78%. H cvumepipopd owth dev
OULVAOEL LE T AMOTEAEGUOTO LLOG LEAETNG OYETIKA LE TNV EMIOPOCT TNG A-TOKOPEPOANG K
GAL®V QUCIKOV OVTIOEEWMTIKAOV 0TIV 0EEI0MON TOV MOV 68 PPECKA YO1ptve AoVKAVIKOL
nov cvvtnpovviav otovg 4 °C (Georgantelis et al. 2007). Kot owtd yati otn pedétn oot
avagépnke OtL M a-tokoPEPOAN TpokorovoE peimon TG 0&eldwong Tov Aumdiny Katd
uovo 34% v 10" nuépa g cvviipnong tovg o Yokn. AAmoTE, £XEl TPONYOLUEVAG
avagepOel OTL M TPOGONKN a-TOKOPEPOANG OE EMEEEPYACHEVA TPOIOVIN KPEAUTOG Ogv
npokarovoe peimon ¢ o&eidmone tov Amdiov (Mitsumoto et al. 1993, Higgins et al.
1998, Kerry et al. 1998). Ou Kerry et al. (1998) xatédei&ov 611 | e€myevig mpocHnkn a-
TOKOQPEPOANG dwAvpévng oe 5% €hoo oOylg Oev TMPOGEPEPE KAVEVA GNUAVTIKO
TAEOVEKTNHO GTNV aVACTOAN TNG 0&Eidmong Tov Mmdiov g yopvo KpEag o€ oxEom LE
yopnynon g pe v Cwotpoor. EmumAéov, o1 Kerry et al. (1998) avépepav 011 1 0EE10MTIKN
otafepotnTa 6TH00VE YOAOTOVANS EUTAOVTICUEVOL LE EEMYEVT] 0-TOKOPEPOAT OLOALLEV GE
1% AentOpevoTO OPLKTEANIO MTav HIKPOTEPN OO O,TL G UMOTEKIO LE EVOOYEVN
TOKOQEPOAT, TOPOAO TOV TO UMOTEKIOL HE €EMYEVT] a-TOKOQEPOAN Teptelyav 95 @opég
neprocotepn Prrapivn E.

Apxketoi gpevvntég (Mitsumoto et al. 1993, Higgins et al. 1998, Kerry et al. 1998) mov
acyoAnOnkav pe TN GUYKPIoN TS YOPNYNONG TNG O-TOKOPEPOANG e TNV COOTPOPN KoL TNV
dueon mpooONkn NG oto Kpéag, ypnowomoinoav, cuvvnlwg, Ao ®g Qopin TV
avtiogeotikov. To yeyovdg avtd pmopel va eEnynoel yuori KPEATOGKELAGHLOTO TOV
mePElYAY  LYNAOTEPEG OCULYKEVIPMOELS EEWYEVOV  TOKOPEPOADY 0Ev NtV  TOGO
OMOTEAECUOTIKG GTNV OVOGTOAN TNG 0&E10mONGS, KOOMDS T avTIOEEDWTIKG GLVOEOVTOY, KATA
KOpLo Adyo, pe TOo KAGoMO TG TplakvAoyAvkepiving. ‘Exet deybel o1t 6TOv TOL TOMKA
eoo@olmidl ekyLAloviol amd TOLG WHOEG KOl OTN CLVEXELWD, TomoBetovvial og €va
aopnue eAoiov Tov mEPEXEL TOKOPEPOAN, M €EMYEVINC TOKOPEPOAN TOPAUEVEL HE TO
ovdétepa Aumid Tov €hoiov Kot TOAD Alyn EVOOUATOVETOL GTO QOGOOMTIOW TOL
npootédnkav (Sigfusson & Hultin 2002a). Katd cvvéneia, 6tav n Prrapivn E (tokopepdin)
epapuoletar ota TPOPI (OIKNG TPOEALELGONG YPNOLOTOIDVIAS G POPEN EAOLO, GTOYEVEL
TIG OVOETEPES TPLUKVAOYAVKEPOLEG AVTL TOV TOMKAOV POGOPOMTIOIMV Kal, KOTE GUVERELD,
dev evepyel o¢ €va amoTEAEGHOTIKO aVTIOEEWMTIKO. Q0TOCO, EMMAEOV UEAETEG LE KPEXG
KOTOTOVLAOL KOl HOGYoPiclo Kb €xovv Ogifel OTL ONUAVTIKEG TOGOTNTES TOV EEWYEVAV
TOKOPEPOAMV pmopel var KatevBuvBodv mpog ta Aydtepo otabepd pwo@oOMTId He TNV

emAoyn Tov katdAinAiov gopéa (Sigfusson & Hultin 20020, Sigfusson & Hultin 2002,
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Wills et al. 2007). Xpnowonoidvtag &va TOAMKO @opén OT®MG 1 albavOAY, CMUOVTIKEG
TOGOTNTES TOKOPEPOANG EVOOUATOONKOY GTO POCPOAMTION TOV KVTTOPIKAOV HEUPBPUVOV,
eved oyeddv kaboAov evompdtwon dev mopatnpnOnke 6tav T0 UN-moAkd apafocttélalo
YPNOOTOMONKE G POPENC.

Me oxomd v emPePaimon g onuaciog Tov £xEL N ETAOYY TOL KATAAANAOL POpEQ Y10
NV 010%£€TEVGON EVOG CLYKEKPIUEVOL OVTIOEEWDMTIKOD 6TV TEPLoy 6oL 1 0&eidwon apyilet
KoUM Ol0idETOL, OYESIOTNKE KOl EKTEAEGTNKE O TEPOAUOTICUOC TOV  TEPLYPAPETOL
napoakdto. [apackevdotnkay 18 yolpwva pmetékio ta omoia kotavepdnkav e&icov og 3
opddeg. XtV Tp®TN opdoa dev mpootédnke kavéva avto&edwtikd (opdda CONT), evad
OTIG 000 GALEC opddeS mPOooTéBNKE a-TOKOPEPOAN oTN cvykévipwon tov 50 mg/kg. X
Baoikn tovg ovvOesN, TO GLOTATIKA aVE KIAO UMOTEKIOV NtV ©¢ akoAovBmg: 965 vp

xo1pwoc Kipac, 17 ml aneotaypévov vepov, 3 ml abavoing kot 15 g NaCl.

Ewova B3. Enidpaon g tpoctning ekyvAcpdtov guAlov eAds o cuykevipdacelg 100 mg
GAE/kg (opéda TP100), 200 mg GAE/kg (opdda TP200) ko 300 mg GAE/kg (opéda TP300),
Kkabmg Kat NG a-toKoPeEPOANG o€ cuykévipwon 50 mg/kg (opdda ATOC) wg cuviptnon Tov podvov
cvvmpnong 6tovg 4 °C, enl Tov GUYKEVIPOGE®V TNG UMAOVIKYC S10ASDNC o€ vord umeTéKia.

271G OHAdES Ue 0-TOKOQEPOAN, T 3 ml TG aBavoAng elyav avtikoataotadel amd dtAvpa
™G KATAAANANG TocoTNTOg a-ToK0PEPOANG o€ 3 ml abavoing (TOCE) 1| oe 3 ml glaiov
apopocitov (TOCC). Apéomg Petd TV TPOGOHNKN TNG A-TOKOPEPOANG, TO LIYLLOTO TOV KL
vroPANONKav G dadKaGio AETTOTEUAYIGHOD UEXPIS OTOL AneBel o opotoyevig pala. H
pélo oavt) Owpopemdnke oe umeTéKl pe owuetpo 9 cm ko mhyog 0,8 cm
ypnowonowwvtag TpuPAa Petri (50 g/pumetéxy). Toa pmetékio 6Aov 1OV Opdd®V
netapépOnkay oe Odhapo Oepuoxpaciog 4 °C kot cvvinpnOnkayv ekei ent 9 nuépec. Ta
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anoTeAéoHoTo, TG ovaAvong g unAovikng dtakdetidng mov dievepynnke tnv 9" nuépa g
ouvtPNoNG, £6e1Eav OTL 1| TPOoGHNKN NG a-ToKoPEPOANG Tpokarovoe peiwon (P<0,05) g
oeidwong tov Mmdiov katd 35% otav o popéac Ntav 10 apafoottérato kot Kot 75%
otav o eopéag Ntav n abovoin (Ewdéva B4). Ta amoterécpata avtd KaTadekvOOLV
EMMAEOV TOGO ONUAVTIKO BENa £ivotl 0 TPOGIOPICUOG TOV YOPAKTNPICTIKOV KOTAVOUNG TOV
YPNOYOTOOVUEVAOV OVTIOEEWDOTIKAOV HETOED TOV SAPOP®V PAGEDY TOV TPOPIL®V TPV ard

NV EMAOYN TOV KATAAANAOL POpEN SLOADVTY.

Ewova B4. Entidpaon g tpocsOning a-tokopepding oe cuykévipmon 50 mg/kg pe popéa
a1favorn (opada TOCE) 1 apafooitérato (opddo TOCC) @g cuvaptnom Tov ¥pOvov GUVTHPNGOTS
otovg 4 °C, eni t@v cuyKevIp®oE®Y g unhovikig SaAdeliong oe vord umetékia.

2.8. Emiopacn twv eKyvAoudTOV QUILOMV EAAS OTIS GUYKEVIPUOOELS TMWV KAPLovoiiwy
TV TPOTEIVAOY 6 VOTA Y0IpIvd UmPTEKIA TOV CVVTHPOLYTAY 6TOVG 4 °C

O mpocd1opIopdS TV KapPovoliov Tov tpoteivav pe ) nébodo DNPH ypnoyonoteiton
guputata Yoo TV ektipnon tov Pabupod ofeidwone tov mpoteivov (Levine et al. 1990,
Levine et al. 1994). Eivou n mo cvuvnBiopévn pébodog dtav emlnteiton n diepebvnon g
0&EWMTIKNG KOTAGTOONG TOV TPOTEIVOV Kot Brafdv og kdtTopa kat wotovg (Chevion et al.
2000, Dalle-Donne et al. 2003) 1 6tav e€etaletan n 0&eldmoN TV TPOTEIVOV GE GLGTALLOTOL
pooinwv (Rowe et al. 2004b, Vuorela et al. 2005, Ventanas et al. 2006). ITapoia ovtd, n
néBodog €xel appofnndel oe 6,11 apopd ™V emavoinyiudTTo KoL TNV gvousncio g
(Cao et al. 1995, Fagan et al. 1999). Z1ic TpOTEG GYETIKES EPEVVEG, 1) EMAVOUANYILOTNTA TNG
pedddov exktundnke oe mepinov 5% (Reznick & Packer 1994).

Ot xapPovolikég evoelg oynuotiloviol wg amotéAespa TG 0EEWMTIKNG OToKodOUNoNG
TOV TAEVPIKAOV 0AVGIO®OV TPOTEVIKOV VTOASWUUATOV TNG AVGIvng, TPoAivng, apytvivng kot
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wotdivng (Stadtman & Levine 2003). Meta&d avtdv TV KOPBOVOAIK®OV EVOGEMV,
OPIOUEVEG MUOAOEDOEG OTT®G 1 o-aptvoaduTikny MUAdehon (AAS) kot 1 y-yAovTopikn
NuwAdeton (GGS), aviumrpocwnevovv mepimov 10 70% TOV GUVOMKAOV KOPPOVLMKOV
EVOGEMV OV TTapdyovtal oo Tic oedmpéves mpmteiveg (Requena et al. 2001, Estevez et al.
2009).

XV mopovoo HEAETN, N GTOUAKPVVGT TOV YPOUOPOPOV TOV KPEATOS TPV amd TOV
oynpoticpd mopoyoyov pe DNPH kabBog kot n adénon tov dykov tev vypdv mAbONG
(Bovorn/0&og arbvieotépoag) amd 1 ml og 5 ml, dmwc meprypdpetar omd Tovg Fagan et al.
(1999), xpinkav amapaitmra yio ™ peiwon dAwv Tov Tapepforiav Katd ) pétpnon. Exet
dwmiotmbel 0T N Tapovsion ackopPikod 0&E0g 1 deVTEPOYEVAOV TPOIOVT®V NG 0EEIdMONG
TOV MTdiov 0nwg N UNAoVIKY 010AdeldN mpokaiel adénon Tov TGOV TV KapBovuAinv
omw¢ avtd mpocdiopilovrar pe t uébodo DNPH (Srinivasan et al. 1996). To ackopPikod
umopel emiong va avtidpd ancvbeiog pe DNPH katd mapopoto tpdmo dmwmg pia kapBovoikn
oudda Kat, MG €K TOVTOL, Vo, TaPEUPAIVEL 6TV aVAALGT|, 0ALGL O1 TPOTEIVEG TOV OETYUATOG
katopobiovrav kot TAEvovTay TPooeKTIKA HETE TV avtidpacn tov DNPH. Q¢ ek tovtov,
ol mocdttec DNPH mov dev avtédpacav 11 o1 mocotreg DNPH mov eiyav cvlevybel pe
Mmidia 1] GAAOL GLOTATIKA, OTOLLAKPVVOVTOY TPV od T LETPNON.

Ymv Ewova BS answcoviCovror ot petaforés TV GUYKEVIPOGE®V T®V KapPovuriov TV
TPOTEIVOV G€ VOTE YO1pva UmpTEKIN ot omoia elyav mpootebel exyviiopato EOAL®V
gMAG 1 0-toKoPePOAN Kat suvTnpovvtay otoug 4 °C eml 9 nuépec. Kotd tic mpmdreg 3 nuépec
NG SLVTNPNONG VIO YOEN, Ol CLYKEVIPMGELS T®V KAPPOVOAM®Y TV TPOTEIVOV 68 OAEC TIg
opadeg Nrav poriov younAéc (1,44-1,64 nmol/mg mpwteivig) kot dev diEpepav (P>0,05)
petald tov opddov. Katd v 6" nuépa g cLVIAPNONG, Ol GUYKEVIPAOCELS TMV
KapPBOVOM®V TOV TPOTEIVOV CLVENICAY VO TOPAUEVOLY YOUNAES KOL VO PNV SlopEPOLV
(P>0,05) peta&d tovg og OAeG TIG OUASES, AP TV AVENTIKY TAGN OV TAPOVGialoV GTNV
opada CONT (1,88 nmol/mg npwteivng) évavtt tov dAlov ouddwv (1,58-1,67 nmol/mg
npwteivng). To yeyovog avtd vmodeikvue Ot pi moAd mepopiopévn oeidmon twv
TPOTEIVOV elye apyicel va epeaviletal 6° avt TV opdoa.

XopunAésg TéG KapPOVOMK®OV EVOCE®V £(OLV KOl TPOTYOLUEVMS HeTpnBel oe Voo
YO1pIVO Kpéag mov cuvrnpovvtav vd yoén (Haak et al. 2006, Lund et al. 2007, Haak et al.
2008). Ztmv mapovca, OPmS, HeEAETN, Otav 1 d1dpKeE TG GLVINPNONG Topatddnke oTig 9
nuépec, onuelddnke o amdtoun kot Evrovn avénon (P<0,05) otic cvykevipmdoels tov

KapBovolMmv Tov Tpoteivov oe OAeg Tig ouddeg Oavovtag v Ty tov 3,21 nmol/mg
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npwteivng oty opdda CONT. Ta amotedéopato avtd €ivol 6€ GLUEMOVIO. [LE TPOTYOVLEVT
peAétn Omov, emiong, dwmot®bnke avénon tev KapPovoliov Tov TPOTEIVOV 68 vOTd
XO1Pvo Kp€ag TV IN nuépa g cvvtpnomng tov vtod yoén (Haak et al. 2006). Qotd00, dev
CUUPMVOVV PE GALEC LEAETEC TTOV OVOPEPOLY OTL OEV TOPOVGLAGTNKE Kapio dlopopd GTIC
CLYKEVIPAOCELS TV KapPovudiov Ttov tpomteivav LD podv yoipov mov cuvinpovviav oe

yoén ent 14 nuépeg (Lund et al. 2007).

4 1 —o—co~N
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Avdpxera covTT|prong (Npépes)

Ewova BS. Enidpaon g mpoctning ekyvAopdtov guAlov eAds o cuykevipdacelg 100 mg
GAE/kg (opéda TP100), 200 mg GAE/kg (opdda TP200) kot 300 mg GAE/kg (opada TP300),
Kabds Kot g a-toKopepOANg o€ cuykévipmon 50 mg/kg (opddo ATOC) wg cuvaptnon tov xpdvou
cvvmpnong 6toug 4 °C, el ToV GUYKEVIPOGE®V TOV KAPPOVOAMMV GE VOTE UTIQTEKICL.

Tnv 9 nuépa tm™¢ ovviipnong, m ouddo TPI00 moapovcioce GULYKEVIPOGELS
kapPovoriov yaunAotepeg (P<0,05) amd exeiveg ¢ opddag CONT, aAdd vyniotepeg
(P<0,05) and exeivec g opddag TP200. Avtd vodeikvue 0Tt To ekyOMOUO POAA®V EAMAG
ot d0omn towv 100 mg GAE/kg (TP100 opdoa) mopepmddile v 0EEOMON TOV TPOTEVAOV
oe ovykpion pe v opdda CONT, aAld Ntav Aydtepo amoTEAESUATIKO Ao 0,TL 6T OO0
tov 200 mg GAE/kg (TP200 opdda). H opdda TP200 mapovcioce cvyKevipdoelg
KapPovoMmv mapopoteg (P>0,05) pe exetves g opdoag ATOC, oAk vynrotepeg (P<0,05)
amo 0,1t exeiveg g opdwag TP300. Ta amoteléopata ovtd vrodeikvvoy OTL 1| peyaAdTEPN
avaeToA TG 0&eldmong TV TPOTEIVOV gREaVICOTAY [LE TO EKYVMOUN POAA®V IS GTNV
doom twv 300 mg GAE/kg.

Onwg &xet avapepBel, 01 GLYKEVIPAOGELS TOV KAPBOVLAIDV TOV TPOTEIVAOV GTOVG LLIKOVG
16TOVG TAPOLGLALOVY HEYOAES OKVUAVGELS avVAAOYQ LE TO €100 TOV HLAOV KOl TN

dwAvtotnta Tov npoteivav (Fagan et al. 1999). Xe yevikég ypappéc, N LEST GLYKEVIPOON
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TV KapPovolmv oe un ofewopévo puikd 16td eivoar 1 nmol/mg mpwteivng, evd og
o&empévo 1616 Kupaivetal omd 2 éo¢ 14 nmol/mg mpwteivng, aviloya Le TOV UNyoviopud
¢ o&eidwong, tov Pabud g ofeldwong, 10 €id0¢ TV POAV Kot TN S0ALTOHTNTO TOV
npoteivov (Reznick & Packer 1994, Mercier et al. 1998, Fagan et al. 1999, Rowe et al.
2004a).

2V mopovca PEAETN, N LEGT GLYKEVTP®ON TV KapBovuriov oty opdda TP300 frav
uikpdTePN omd 2 nmol/mg v 9" nuépa g cvvTRPNoNC o€ YOEN, YEYOVOC mov vodeikvue
0Tt M 0&eldOoN TOV TPOTEIVOV GTO VOTA YOPVE UTOTEKI TOV UAAAOV TEPLOPIGUEVT,
otav 1o exydMopa @OA®V eMdg eiye mpootedel otn d6om tv 300 mg GAE/Kg kpéatoc.

H avactoitikny 0pdon tov mpocTifEpevov EKYLAICUATOV TOV QUALDV TNG EMAG EVAVTL
g o&eldwong tov mpwteivov Bo pmopovoe var amodobel oTIC TEPIEYOUEVES POUIVOMKES
EVOOEIC Ol OTOIEC eu@Avicay &viovr avtlo&edmTikny opdon in Vitro téco pe ™ dokun
déopevone e pilac DPPH® 600 xon pe ™ dokn déopevong g piloc ABTS®'. H
OLYKEVTPMOOT] TV TPOCTIOEUEVOV EKYLAICUATOV EMNPENcE TNV 0EEWMTIKN oTafepoTNTO
TOV VOTOV YOPVOV  UTIPTEKIOV VTOOEIKVOOVTOS OTL 1 OMOTEAEGUATIKOTNTE  TOLG
eCaptdvtay omd TNV GLYKEVIPOON TOVE. L€ CUUPOVIO PE TO AMOTEAECUOTO TG TOPOVONG
perétng, ot Viljanen et al. (2004a) ko ot Vuorela et al. (2005) emiong dwmictwoov
OVOOTOATIKT] OPAOT] TOV TOALPUIVOADY EVOVTL TG 0EEldmONG TV TpwTeivoyv. Emiong, ot
Ventanas et al. (2006) avépepov Ot1 1 mpoobnkn g Puropivnig E oe yopwd
KPEUTOGKEVAGUATO OVESTEALE TO GYNUATICUO KapPovLAiwV TV TpoOTeivay. Xe avtifeon, N
0-TOKOPEPOAN OV yopMyouviav UE TG CmwoTtpoeés Ppébnke va ackel pikpn M KabOAov
EMOPOON OTOV OYNUATICHO KapPovodiov tov mpoteivdv oe Poso kpéag (Rowe et al
2004a) M og pepPpavec LIKPOSOUATI®OV TOL amopovadnkay and yolomovieg (Batifoulier et
al. 2002). Ta avtikpovdpeva ovTé OmTOTEAEGUOTO 1GMG LTOdEKVOOLY OTL 1| EMOPACT] TOV
AVTOEEWVOTIKOV otV 0&eidmon TV TpoTeivdv @aivetol va egaptdtot amd 1o €i00G TV
TPOPIL®V Kol O GLYKEKPUEVA OO TO €100G TOV TPOTEWVAOV, TNV TAPOLGIO UETOAMKOV
WOVIOV KO TOV UNYAVIGUO Kol TIG cuvOnkeg ¢ 0&eldmong (Beppdtnta, cGuoKevacio VYNANG
atpoceapag o&uydvov, aktvoforia). Emopévag, mepattépm diepgvvnon omotteitol yio ™)

BeAtiotomoinom g TpocTaciog TOV TPOTEIVOV and TV o&eidmon).

2.9. Emiopaon Ty ekyvAIcUATOV QUIAOV EAAS OTIS GVYKEVIPOOELS TOV GOVAPVOPVIIMY
TV TPOTEIVOY 6E VOTA Y0I1pIvd umeTéKia mov covtypotvray atovs 4 °C

MoXovdtt 0 TPocdoPIGHOG TV KapPovoliov Tov mpoteivov pe ) dokipacioc DNPH
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Bewpeitan pia ddikacio povtivag yio tnv extipnomn g o&eidmong Tov TpoTeivadv, ToAlol
EPELVNTEG €YOVV EMICTUAVEL TO, UEWOVEKTNUOTO TNG OOKIHOGIOG OUTAG OTNV amdKINom
afomotov  omotedecpdtov. Eyxer oavoeepbel petald dAAov, 0Tt 10 ohvolo TV
KapPovoliov tov mpoteivedv Ommg avtd mpoodopileton pe ™ dokipacio DPNH, dev
avTovokAd pe akpifeta v éktoomn g o&eldmong Tov TpoTEivav, eEottiag Tov YeyovoTog
OTL 01 TOAATAEC OLEWMTIKEG TPOMOMOMGES TMV TPAOTEIVOV OEV 00MYOUV TAVIO GF
oynuaticpd kapPovoikov evocewv (Estevez 2011). EmmAiéov, otr mpwteiveg pumopet va
TEPLEYOLV KOPPOVOAMKEG OUAOEG (OC OMOTEAEGLOL UNYXOVICUMV TOL Ogv CYeTICOVTON UE TNV
0EEOMTIKY] OMOWKOOOUNGT TAELPIKAOV OAVGIO®MV TOV TPOTEIVIKOV VIOASYWUUATOV TOV
apwvoéémv (Requena et al. 2003). Q¢ ex tovtov, n dokuacioo DNPH evdéyetor va
VIEPEKTIUA TN GLVOAIKY] 0EEO®TIKY PAAPN TOV TPOTEIVAOV, VIEPEKTILOVTOS T GLUVOAIKN
TocOTNTA TV KAPPOVOAIOV TV TPOTEIVOV efoutiog TG TOPOVCiNG TOPEVOYANGE®YV,
mieovalovtog DNPH kot kapBovuAik®dv evidcemv mpogpyorévav amd Mmidio (Armenteros
et al. 2009). ITapora avtd, n dokacio DNPH g€axoAdovBel va givar ypriowun yo peréteg
OYETIKEG PE TNV 0EEIOMON TOV TPOTEIVOV GTO KPENS, EPOGOV CUUTANPOUATIKEG TEXVIKES,
OT®¢ avtég mov Paciloviol oTNV ATOAE TOV GOVAPLOPVAIOUAS®Y 1| OTNV 0EEIdMOT NG
OpuTTOPAVNG, XPNOYLOTOIOVVTOL Y10 VAL SMGOLV 0 0&LOTIOTN CLVOAIKY| E1KOVO TOV BabpLov
™G 0&Eeidmong.

H pébodoc mov Poaociletonr ot0V  TPOGOHIOPIGUO TOV  GOVAPLIPLAOUAdWY  EXEL
ypnoonombel gvpéwg Yoo TNV eKTIiUNOTN NG O0EEIOMONG TOV TPOTEVOV KOl 7O
ovyKekpléva ylo v o&eidmwon g kvoteivic. H o&eldmon g kuoteivng umopet va emdryet
SLOGTAVPOVIEVOVG OEGLOVG OTIC TPMTEIVEG PE GYNUOTIOUO EVOOUOPLOKADV OICOVAPLOIKMDY
OEG LMV, YEYOVOS OV GUVETAYETOL OTL OGO LEYOADTEPT EIvaL 1] CLYKEVTP®OT TOV EAEVOEPMOV
GOVAPWPLAOUAO®MV TOGO HKpOTEPN eivar kol N 0&eldmon g kuoteivig. O GYNUATIGHOG
e€artiag g ofeidmong, Sucvuvoedepévov poplov TPOTEIVOV 610 Kpéag, umopel va
enpaviotel g amotélecpa dPopV avtwdpdcemv mov mephapPdvovy o&eldwon twv
GOVAPLOPVAIOUAO®V TNG KVGTEIVIG TPOG CYNUOTIGUO IIGOVAPOIKAOV SEGUMY, GYNUOTIGULO
drtvpocivng, kot avtidpaon HETOEL £vog kapPovuriov pog mpoteivng pe pia e-apvoudoo
T0v VroAgippatog Avcivng pog GAAng mpoteivng (Xiong 2000). H petorpomn twv
GOVAPLOPVAIOUAdV G HIGOVAPIdIL Kot GAAL ofgdmpéva €10m gival éva amd To TPOTO
TOPOTPHCILO YEYOVOTA KOTA TN dtdpketo TG o&eidmong tov mpoteivdv (Dean et al. 1991).
H ondieww 10V cOLAQWOpLAOUAd®Y umopel vo  OQeiAeTol OTO  OYNUATIOUO TOV

OGOVAPWIKAOV deopmv eite €viog eite petald tov moivmentwiov. H peloon tov
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GOVAPLOPVAIOUAd OV PTopEl EioNG VO 0QEIAETOL KOl GE AVTIOPACELS ATOTKOOOUNONG,.

Ymv Ewéva B6 amewoviCovior ot HETOPOAEG TOV  GUYKEVIPAOCEW®V TV
GOVAPLOPVAIOUAS OV TOV TPHOTEIVOV GE VOTA YOPIVA UTIPTEKIN GTO OTToia eiyav Tpootebet
gxyvMopoto EOA®Y eMAC 1| a-ToKoPEPOAN Kar cuvinpovvtav otovg 4 °C eni 9 nuépec.
Katd v évapén mc cuvinpnong, ot apylkés GUYKEVIPMOGOEIS TMV GOVAPLIPVALOUAOWV
Bpiokovtav oty weployn 69,3-70,6 nmol/mg mpmteivng kot dev diépepav (P>0,05) peta&y
TOV OUAOWV. X& TPONYOOUEVEG OYETIKEC WEAETEG, Ol OPYIKEG OLYKEVIPADOELS TV
GOVAPLOPLAOUAO®Y KOTE TNV Evapén NG GLVTPNONG XOPVoL Kpéatog PBpédnkav otnv
neployn 45-50 nmol/mg mpoteivdv (Lund et al. 2007) | oty meproyn 72,8-75,2 nmol/mg
npwteivav (Botsoglou et al. 2012). Ot apyikéc avtéc ovykevipooelg dgv alha&av (P>0,05)
mv 3" nuépa g cuvTHpnoNg Kopovoueveg oty Teployn 67,7-69,2 nmol/mg npwteivnc. To

yeYOVOG 0vTO VITodEIKVLE OTL 0EEIdON TPMTEIVOV OeV €lxe AdPeL ydpa avtd TO d1doTNA.

Ewova B6. Entidpacn tng tpoctning ekyvAMopdtov guAlov eAds og cuykevipdacelg 100 mg
GAE/kg (opada TP100), 200 mg GAE/kg (opdda TP200) kot 300 mg GAE/kg (opada TP300),
Kkabdg Kot g a-toKoPepOANg o€ cuykévipmon 50 mg/kg (opdda ATOC) wg cuvaptnon tov xpdvou
cvvtnpnong otoug 4 °C, entl ToV GUYKEVIPOGE®MV TOV GOLAPLIPLAM®OVY GE VORE UTIQTEKIAL.

Ortav 1 cvvinpnon TV JElYHAT®V TapaTddnke oTig 6 Kat, 6T GLVEXELWL, OTlG 9 NUéPEC,
onuewwdnke évrovn peioon (P<0.05) tov GuYKeEVIPOCE®V TV GOLAPLOPLAIWV GE OAES TIG
opddes. H peiowon avtn frav yapnidtepn (P<0,05) katd tmv 6" nuépa pe Tn oLYKEVIP®ON
TV 6oLAPLIPLAI®Y TG CONT opddoc va peidverar and 69,3 oe 61,6 nmol/mg mpwteivng
(omdrero, covApudpvAimv 11,1%), oAld peyordtepn (P<0,05) kotd tnv 9" nuépa pe v
oLYKEVTPOOT TV GoLAPLOPVAIwV ™G CONT opddoc va peidveror oe 51,2 nmol/mg
TPOTEIVNG (AmOAEW GOVAPLIPLAIDY 26,1%). H peyaidtepn andieio. GOLAQLIPLAIOY pETd
Vv 6" Nuépa TG GLVINPNONG, LIOSEIKVLE TV £vTovaTEPT 0EEIBMON TV TPOTEIVOVY KAOMG
o ypoévog ocvvtipnong avéavotav. Ta amotedéopato ovtd eivor o cvueovia pe
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nponyovueveg oxetikég avopopés (Haak et al. 2008, Botsoglou et al. 2012).

And v Ewova B6 @aivetor 61t porovott v 6" nuépa dev mopatnpidnkay onuavTikeg
0POPEC OTIC GUYKEVIPAOGELS TV GOVAPLIPLAI®V peTaED TV ouddwv, v 9" nuépa to
TPOQIA TV GoVAPLIPVAI®Y arAdate. Ot opadeg CONT kon TP100, ot omoieg dev d1épepay
(P>0,05) peta&d tovg og 0,TL APOopd TO TEPLEYOUEVO TOVG GE GOVAPLOPLALN, TTapovGialay
OLYKEVIPAOGELS GOLAPLIPLAI®V YapmAoTepes (P<0,05) amd ekeiveg twv opddwv TP200 ko
ATOC, o1 omoieg emiong dev diépepav (P>0,05) peta&d tovg.

Ot peyoAVTEPEG  OULYKEVIPMOOELS GOLVAQLOPLAIWV  petalhd Ohwv TV  OpAd®V
napovoidomray and v opado TP300. Ta amoterécpata avtd vmodeikvvov 6Tl TO
eKYOMopo TV QUAADV gMdg ot do6on towv 100 mg GAE/kg (TP100 opdda) oev
TPOCTATEVE TIC TPMTEIVEG amd TV o&eldwon, evd otn doon twv 200 mg GAE/kg (TP200
ouddn) MTAV AMOTEAEGUATIKOTEPO KO 1GOSVVOUO TTPOG TNV a-ToKOPePOAN. H peyaivtepn
avOoTOAN ™G 0&eldwone Towv TPOTEIVOV HE TO EKYOMOUO TOV QUAA®V ™G €MAg
napovoalotay otn 606on Tov 300 mg GAE/kg. Ta amoteAéopato autd £0ervav, ETITALOV,
0Tl 1600 TO €100G TOV TPOCTIOEUEVOL OVTIOEEWOMTIKOD OGO KOl 1) GLYKEVIPMOY TOV

emmpéalov oNUavTIKE TNV 0Eel0®oN TOV TPOTEIVOV.
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TPITH ®AXH ITEIPAMATIEMQN

Awgpegvivion TG HVVATOTNTAG YPNGLUOTOIN GG EKYVAMOUATOV QUALOV
gMAG Yo TNV EMPPAdvven TS 0EEIONMONS TOV MTSIMV KAl TOV
APOTEIVOV YNUEVOV LOIPILVAV PTLOPTEKLOV TOV 1)TAV ERTAOVTIOPEVO, O

a-MvoArevIKO 0&D Kol cuvenpovvroy otovg 4 °C

1. Yiké kor pé@ooor

Ta vAkd kot ot pébodot mov NN meprypdonkav otic evotnteg 1.1- 1.16 g devtepng
@AaoNg YPNOOTOMONKAY Kot Yo TIG aVAYKEG TNG TPITNG PAONG, HE TN OWPopd OTL dT®G
avaeépeTor oty evotnta 1.6 ¢ 0ebTEPNC PACNC, TO UTLPTEKIO TOV YPMOLLOTOmONKaY
KOTO TNV EKMOVNGON 1TNG TOPOVoNG PACTC MTAV OTOKAEIOTIKA €kelva NG Oe0TEPTG

VITOOLASOC.

2. Anotedéopato kKol ovinTnon

To oamotehéopato GYETIKA HE TNV EMOPOOT TOL MAMEANIOV KOl TOL AVEANOL TWV
YOPOTPOPOV oTN PaCIKN) YNWKN cvotact, to PH, v andAelo omod Kol T cLOTUCN GE
Mropd 0EEQ TOV ETUNKOVG POV HLOC TOV YOIpmV, TEPTYPAPNKAV OTIS vOTNTEG 2.1 Ko

2.2 g de0TEPNG PAOTG.

2.1. Emiopacn Ty ekyvlloudT@v QUiiwv gAlds 6to pH wntov yoipivedv umetekiov mov
cvvrypovvray crovg 4 °C

H enidpaon tov ekypMopdtov @OAA®V elds otig Tiég PH tov yntdv umetekudv mov
cuvtnpovvtay o€ cvvinkeg yoéng, mapovstaletoar otov Iivaka I'l. KaBdAin v mepiodo
ouvtnpnong T®v 9 nuepav, ot Tipés pH tov umeTekKidv OAov TV opddwv dev dEPePAV
(P>0,05) peta&d tovg kou ftav oty mepoyn TdV 6,06-6,19, mov eivor cuykpioyn pe
ekeivn mov avaeépinke and dilovg epevvntég (Choe et al. 2011, Lara et al. 2011). Ou
vynAOTepe TYWéG PH ota yntd PUmeTéKia o€ oXEON LE TOL VOO UTIPTEKLO GTO, 0TToia, OTMG
nepypaeeTot 6tn evotnra 2.3 g B @dong, ot tipnég pH Mrav oty mepoyn 5,82-5,75, Oa
uropovcay vo omodoBobv oe £kBeon TV PACIKOV OLAS®MV TOV TPOTEVOV Kol AUVOEEDV
OV OQENOTOV GE HETOLGIMOY TV TPOTEIVOV goutiag ™ Sdkaciog pHoyelpERatog
(Verma & Sahoo 2000).
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Mivoxog I'l. Enidpacn tov ekyvMopdtov gUAA®V gMdg otic THEG pH ynuévov yoptvav PTiQTEKI®V KoTd
Vv cuvtipnot] Tovg otoug 4 °C

Tyég pH kotd ™) cuvTI|pn o YNREVOVY YOLPIVAV PTLYTEKLAOV
0 npépeg 3 npépeg 6 nuépeg 9 nuépeg
CONT 6,16 £ 0,01 6,11 +0,02 6,06 + 0,02 6,09 +0,02
TP100 6,18 + 0,02 6,20 + 0,04 6,12+ 0,03 6,10 £ 0,04
TP200 6,19 £ 0,02 6,17 +0,03 6,11+ 0,05 6,12 + 0,04
TP300 6,17 +0,03 6,15+ 0,03 6,09 + 0,04 6,09 + 0,04
ATOC 6,19 + 0,04 6,16 + 0,02 6,12+ 0,04 6,10 + 0,03

*To omoteEAESOTO EKPPALOVTOL G HEGT TN £ TUTTIKY AOKAON 3 EXAVAAYE®DV.
A0rnéc oV 18100 GEIPEL e SLUPOPETIKG EKOETN SIUPEPOVY GTUOVTIKG. (P<0,05).

2.2 Emiopacn tov ekyv AiGUATOV QUIAMV EMAS GTHY AMIEL0 fApovs KATA TO WHOIHO
XOIPIVOY UTIIPTEKLOV

Ext6¢ and to pH, n andiewa Pdpove xoatd 10 poyeipepa eivar €évag GAAOG oNUavTIKOG
delkng g modtntag tov kpéatog (Chiavaro et al. 2008). H amdAgio Papovg katd to
HOYEIPEUO OVTOVOKAG TNV TKOVOTNTO £VOG GLGTNUATOS TPOPILMV VO GLYKPATEL TO VEPO Kol
TO AMOG PETA TN LETOVGIMON Kol GLGGOUATMOT TOV TPpOTEIVOV (Swatland 1999).

Ta amoteAéopata TG TapovSG HEAETNG £0€1EaV OTL N AOAEW BAPOVS KOTA TO YOO
nov kvpowvotav amd 19,3% éwg 20,7% peta&d tov opddwv dev emnpealodtav (P>0,05) and
TNV TPOCHNKN TOV EKYLAICUATOV QOAA®V €AAG Kol TNG 0-TOKOPEPOANG OTO YOPVA

umotékio (Ilivaxoag I2).

Mivaxag I'2. Entidpoon tov exyvlopdtov eOA®V EMAES 6TV amdAeln Bapovg
KaTé TO YHGILO TMV YOPVAV UTIPTEKIDV

Opddeg Anoigwn fapovg
Katd to yiowo, (%)

CONT 19,6 £0,7

TP100 19,3+0,6

TP200 20,4+0,4

TP300 20,7 +0,6

ATOC 19,9+04

*1o amoteAéopaTo eKPPAlovTal G LEGT TN £ TUTTIKY AOKALON 3 EXAVOANYEWDV.
*bripég oty 1810 oelpd pe drapopetid exdém Stapépovy onuavtikd (P<0,05).

Ta amotedéopoto avtd gival oe cop@ovio pe PEAETEG TOL avEQEPAV OTL 1 OTOAELL
Bapovg kot o payeipepa pmetekiov (21,7-23,6%) dev eanpedotnke omd TV TpocHnkn
ekyvlMopdtov epovtov (Ganhao et al. 2010). Eivow emiong ovykpioo pe GAheg pehéteg
nmov Bprkav 0Tt M TPocHnKn Aovteivng, oncoperaion, EAAaykoD 0£E0C KOl EKYVAMGHLOTOG
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QUAA®OV €MAG 0E YOPVA UTIPTEKIN OV €lye ONUAVTIKY EMIOPAOT OTNV AMOAEN PAPOVG
katd 1o poyeipepo (Hayes et al. 2010B). Qotoco, épyovial o€ avtibeon pe peréteg mov
avépepav OTL 1 ¥pNon ekyvAcpdTov devipoAifavov kot BdAcapov Aepoviod Bo propovoe
Vo HEIDGEL TNV amOAsw PEpovg Katd to yhowo and 19% oe 15,9% ko oe 14,0%,

avtiotoyo, g umetéKio amd yopwvod kpéag (Lara et al. 2011).

2.3. Emiopacn tmv eKYvloGUATOV QUMWY EALAS GTO XPOUA WHTOV YXOIPIVOY UTLPTEKIDV
mov covrypovvray crovs 4 °C

Ytov Ilivaxa '3 mapovsialoviar ot TOPAUETPOL TOV YPOUATOG OTOS AVTEG PETPNONKAY
OTNV EMPAVELL TOV YNUEVAOV YOPIVAV UTLPTEKIDOV KOTH TNV SAPKEWL TNG CLVINPNONG TOLG
otovg 4 °C. Iapd v tpocHfikn Tav ekypAMoUdTmV OAAOV eMAC 1 TG a-TOKOPEPOANG, OL
Tipég a* (epvBpdTa) OAV TV opadmV perwvovtay (P<0,05) otadiokd pe v emunkuvon
oL XPOVOVL NG cvvtpnone. Ta amoteAéopato avtd dev Epyoviat o€ avtiBeon e avapopEg
nponyovuevev oxeTikov peretov (Hayes et al. 2010). 'Etot, otig opnddec CONT ko TP100,
ol Tipég a* pewwvovrav (P<0,05) otadiaxd pe 10 xpdévo cuvvtipnong ¢edavovtag v In
nuépa otig Tég 1,73 ko 2,17, avtiotoyya, eved otig opdoeg TP200, TP300 ko ATOC ot
Téc a* mapéuevay auetafintec (P>0,05) péypt v 3" nuépa yu vo peiwbovv (P<0,05)
oTadWKA, 0T ouvéxewn, eBdvovtag v In nuépa otig twég tov 3,98, 4,43 wou 4,006,
avtictoya.

Tao amoteAéopato avTd LITOJIEKVLOVV OTL 1| TPOCHNKT EKYLAICUOTOS POAA®Y EAMAG OTIG
doceig tov 200 1 300 mg GAE/kg, kabmg katl n TpocsbKn a-tokoPePOANG 6T d6om TV 50
mg/kg, dev enétpenay ™ Uei®ON TG TAPAUETPOV a* OTIC TIUEG TOL KATUYPAPOVTAY LE TN
doon towv 100 mg GAE/kg. EmutAéov, vmodnidvouy 0Tt HETOED TV AVTIOEEIOMTIKMOV TOV
e€etdotnroy, T0 ekyOMopo @UAA®V gMdg ot 06on twv 300 mgkg Nrav 10 Mo
QTOTEAECLOTIKO, 0POV UE OVTO KOTOYpPAPOVTAY 01 VYNAOTEPES TIREG a* 1060 TNV 6" 660 KoL
mv 9" nuépa g cuvtRpnone. H mpoctatentikh dpdon Tov ekypAMoUITOV QOAA®Y MGG
évavtt g mapopétpov a* Bo propovoe va amodobel TNV LYNAN AVTIOEEWDMTIKT OPACT] TOV
TOAVQPUIVOMK®OV EVAOCEMY TTOV VIAPYOLV G OLTA T ekyLAicHata. Apketol cuyypagelg
£YOVV GLOYETICEL TNV €PLOPOTNTA TOV KPEOTOCKEVAGUATOV e TNV 0&eldmon TV Amdiwv,
vrootpifovtag 6tt M ofeidwon tov Amdiov odnyel ot peiwon g epvBpOHTNTOG
(Fernandez-Lopez et al. 2004, 2005). Ze 6,t1 TaA apopd Ti§ mapapétpoug L* (powtevotnta)
Ko b* (oyxpotnta), ot Tipég tovg dev emnpedotniay (P >0,05) obte amd v d1dpKeLD TOV

¥POVOL GuvTpNoNG 0VTE 0md TNV TPpocHNKN TV avtioéewmtikav (ITivaxag I'3).
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Ymv mapovca peAétn, to pmetékie ¢ opadoc CONT  vréommoav évtovo
ATOYPOUATICUO KATA TNV cuvTnpnon e€ottiog TS aTOAEWG TS EpuOpdTNTAG (TOPAUETPOG
a*). Andiew epuOpOTNTOG GE OAAAVTIKA TTOV GLVTINPOVLVTOV GE YOEN M KOTAWLEN ExEl
avapepbei o oyetikég pelétec (Ramirez et al. 2004, Hassaballa et al. 2009). ITiotedeton ot1
0 KOKKIVOKAGTOVOG YPOUATICUOS TOV Hayelpepévav kpedtov kabopiletal kuping amd v
TPOTEIVY TNG OiUNG, 1M 07Ol HETOVCIDOVETOL Kot 0 oidnpoc o&ewdmveral otny tprobevn
HOPON TOV, EVO 1M YPWOTIKY NG oawativing moapapével abwetn (Lawrie 1998). Axoun
vrootnpiletar Tt dAAol mapdyoviec, ol omoiol emiong emnpedlovv, eivar 0 oyYNUOTIGUOG
Katd ™ 0épuovon Eyypopwv mpoidvtwv g aviidopacng Maillard, 1 euowoymukn
KOTAGTACT] TOV TPAOTEIVAOV Kol GAA®V GLGTOTIK®V TOL KPEOTOG KOOMDS KAl 1 YpOCT TOV
ypnoporovpevoy tpochetik®dv (Fox 1994, Lawrie 1998).

IMivaxog I'3. Entidpaon tov exyvAcpdtov gOAA®V eMds oto ypopa (L*, a*, b*) ynuévov yopvov
UTPTEKIOV TTOL GUVTNPOLVTOY 6Toug 4 °C

1" nuépa 3" nuépa 6" nuépa 9" nuépo

E:

CONT 61,62+ 0,11 62,18 £ 0,07 61,80 +0,11 61,29 + 0,06
TP100 61,70 + 0,06 61,81+ 0,05 61,28 + 0,08 61,09 + 0,06
TP200 61,28 + 0,09 60,82 + 0,08 61,19+ 0,07 60,71 + 0,09
TP300 60,72 + 0,04 60,80 + 0,10 60,44 + 0,04 60,18+ 0,11
ATOC 60,91 + 0,06 61,18+ 0,08 60,63 + 0,09 60,47 + 0,04
a*

CONT 4,96 + 0,05 4,12 +0,02 3,66 + 0,06 1,73 +0,03
TP100 4,84 +0,03 4,08 +0,04 3,44 + 0,03 2,17+ 0,02
TP200 5,03+ 0,04 4,77 £0,03 4,18 £ 0,06 3,98 + 0,03
TP300 5,43 + 0,06 5,22 + 0,04 4,76 £ 0,02 4,43 +£0,04
ATOC 5,15+ 0,03 4,86 + 0,05 4,29+ 0,04 4,06 +0,03
b*

CONT 13,02+ 0,04 13,14+ 0,05 13,23+ 0,03 13,32+ 0,02
TP100 13,07+ 0,03 13,22 + 0,06 13,17+ 0,05 13,26 + 0,05
TP200 12,94+ 0,04 13,01+ 0,05 12,98 + 0,05 13,08 + 0,04
TP300 12,86 + 0,03 12,75+ 0,04 12,91 +0,04 12,82 + 0,04
ATOC 12,88 + 0,05 12,99 + 0,04 13,04 + 0,06 13,01+ 0,03

Evtovutoig, ot suykekpiévor AGyot Yo TOV OmOYPOUOTIGHO TOV UAYEPEUEVOV KPEATMOV
dev €xet axoun mAnpwg devkpwviotetl (Fox 1994). Or Ramirez et al. (2004) mpocdppocov
TNV KAQGIKT Be@pia Y10 TOV OTOYPOUATIGUO TOV VOTOV KPEATMV GTU LOYEPEREVE KPEaTa,
LLE TOV 1OYVPIGHO OTL 1| AAAOIMOT) TNG YPADOONG GTO LOYELPEUEVO YOPIVA KOTE TNV CLUVTHPNON

T0Vg VO YHEN TPOKOAOVVTOV Omd TPoidvta NG 0EEldwoNS TV AMmdimv. AveTuy®S, Ot
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ovyypagels avtol dev mopEBecav AETTOUEPEIEG OYXETIKA HE OVTOV TOV Unyoviopo. Ot
Fernandez-Gines et al. (2003) vrédei&av 6TL 11 0ALOI®ON TOV YPOUATOG KATE T OLAPKELN TNG
ocovtnpnong vad Yo&n tov payspepévev  Kpedtov, eényeitar amd Ty o&eldmTIKn
vrofadion opiopévav vitpoloypwotikav. Ot Estevez & Cava (2004) kot ot Estevez et al.
(2005) avépepav ONUOVTIKEG CLGYETIOELG PETAED TNG O0EEIOMONG TOV TPOTEIVAOV KOl TOV
ATOYPOUATICUOD HOYEPEUEVOV KPEATOOKEVOGUATMV TOV SLOTNPOVVIAV GE YOET. ZOUP®VA
HE aVTOVG TOVG GLYYPOPELS, N 0EEWDMTIKTY OTTOTKOOOUN O TNG LETOVGIMUEVNG GPOPIvNG Ko
N 0EEWMTIKY J1AOTOCT TNG YPOOTIKNG NG oupativng 0o pmopovoav va 00MyNcovV Ge
aneAevfépwon Tov GONPOL Omd TO UOPO NG OUUNG TPOKAAMVTIOS TEMKO TOV
OTOYPOUATICUO TOL HOYEPEUEVOL KPEOTOS. MOAOVOTL TPOIdVIO TOV TPOEPYOVTOL OO
Mmtidia Bo pmopovoay vo TPOKAAEGOVY 0EEIOMON TNG YPOOTIKNG KOl ATOYPOUATICUO TOV
KPEOTOG, Ol EMITMOELS TG 0EEIOMONG TV TPOTEIVOV Ba umopodoav va givor onuavikd
peyoALTEPES AapPavovtag vmwoyn OTL GTNV TOPOVCO HEAETN TO UTLPTEKIO TEPLEL OV
TPOTEIVES 0EKO POPEG TEPIOTOTEPES O O,TL Amioa. EAev0epeg pilec mpoteivdv kot dAAa
poidvta TG 0EEldmoNg Tovg gival yvwotd Ot emdyovv v ofeidwon tov Autidiov
(Viljanen et al. 2004) kot emopévmg, 01 YPOOTIKEG TN oiuNg o€ payelpepéva kpéata o
umopovoav, emiong, va exnpedloviot and Ty mpo-oLemTikn dpdon tovs. H onuavtikn
apvnTikn ovoyétion mov Ppébnke and tovg Ganhao et al. (2010) peta&d epvBpodTNTOC KO

0&eldmong TV TpoTEIVOV, VTosTNPilovy TN TNV VOO

2.4. Emidpacn tov eKyvlicudT®v QUILWV EAAS GTIS GUYKEVIPMGELS TV GOLEVYUEVMWV
d1eviemv 68 WNTd YoI1pIve umeTéKLe IOV GVVTHPOLVTAY cTovs 4 °C

O oymuatiopos Tov ovlevyuévaov dleviov, To omoia oyetilovial pe TV TOPAY®OYN TOV
vdpovmepoLedinv, AapPdavel ydpo Kotd to Tp®dTO oTAdW TG ofeidmong twv Aurdinv
(Frankel 1998). Xwv Ewodva I'l mopovcidlovror ot petaPorés tov cvlevyuévav deviov

CD) o& ynté ¥01pvé LmQTEKL0, TOV cuVTPoVVTOY 6€ YHin otoug 4 °C ent 9 nuépec.
X! = S Hepeg
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Ewoéva I'l. Enidpacn g mpocHnkng ekyviopdtov gdAloveAds o cuykevipmoels 100 mg GAE/kg
(oudoda TP100), 200 mg GAE/kg (opdda TP200) kot 300 mg GAE/kg (opdada TP300), kabbg kot g
0-ToKOPEPOANG o€ cuykévipwon S0 mg/kg (opada ATOC) wg cuvdptnomn tov ¥pOvoL GUVINPNONG
otoug 4 °C, el ToV GLYKEVIPOGEDVY T®V GLLEVYUEVOV SlEVImV 6E YNTE XOPIVE, LmQTEKLOL

Tnv 1" nuépa g cvvtipnong, ot opddec TP200, TP300 ko ATOC &deiéav petopéveg
(P<0,05) cvykevipmoeilg cuievypévav dieviov oe cvykpion pe Tig opddeg TP100 kow CONT
OTIC OTOIEG 01 GVYKEVIPMOGEIS cLiEVYIEVOV dleviwv dev diEpepav (P>0,05) peta&d tovg. Ot
ovykevipooelg avtég ovénbnkov (P<0,05) oe OAec Tig opddeg v 3n Muépa NG
ocvvtipnone. Tnv 6" nuépa, mapovoidotnke oe Oheg TIC OPAdES pio TOoN UeidONG T®V
CVLYKEVIPOOEMVY 1) 0moia, ouwc, dsv nrav onuovtiky (P>0,05). Avtibeta, onuoviikn peioon
(P<0,05) twv cvykevipdoewv cvlevyuévoy dieviov onuembnke o OAeC TIG ouddeg TV 9N
nuépa ¢ ovvtnpnons. Tnv nuépa avtn, ot opddeg CONT kot TP100 mapovcialov Tig
vyniotepeg (P<0,05) ouykevipmoelg culevypévav dlevimv o€ oyion Ue TIg AGAAES ouddec, ue
puéco opo tic tipég 0,879 ko 0,873, avtiotorya. Ot ouddec TP200 ko ATOC gupdviCov
yauniotepeg (P<0,05) péoeg ocvykevtpdoelg culevyuévev deviov He HEGO OPO TIC TWESG
0,811 xon 0,826, avtictorya, evd 1 opdda TP300 mapovciale tig yopnrotepeg (P<0,05)
GLYKEVTIPAOGELG GLLEVYUEVDV OlEVIMV 0 GUYKPIOoN HE OAES TIG AAAEG ONAOES, e HEGO OpO
mv Ty 0,759. YrnoAoyiotnke 6TL 1 0vOGTOAN TOV GYNUATIGHOD GLEELYHEV®V dlevimv GTnV
opdda TP300 fjtav mepimov 13%.

‘Exovtag vméyn 6tt o oymuaticpds tov ovlevypévov deviov oxetiCetor pe v
TOPAYOYN TOV VLOPOVTEPOEEDIMV, Ol LEWDCES TOV CLYKEVIPOCE®V TMV GLIELYUEVOV
deviov katd v 9" nuépa g cvvtRpnomng vrrodeikvoay OtL N TadTNTA amocHviesng TV
vopovmepoLediny Ntav VYNAGTEPN amd TV ToLTNTO GYNUATIGHOL T®V GLIEVYUEVOV

deviov. Tlapdpoleg téoelg PelwoNG TOV CLYKEVIPOCEMY TV GLIEVYUEVOVY dlevimy Exouv
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nopatnpnOel kotd v 4" nuépa cuvtipnong Vo YHén HOyYEPEUEVOD YOIPIVOD KPEATOG GTO
omoio giyav mpootebel faciiikdg kot ykdAavykak (Juntachote et al. 2006), adecpéva VALY
Aotov kKot kp1Ong (Choe et al. 2011), 1 vOporvUEVN TPOTEIV 0POV YOAOKTOG KAl GOYIOG

(Pena-Ramos & Xiong 2003).

2.5. Emidopacny 7TV EKYQUAGUATOYV @U@V EMAS OTIS GUYKEVIPWOGELS TV
VOPODTEPOEEIIY GE WNTE Y0IpIve umETéKRIE TOL CVVTIPOLVTAY 6TovS 4 °C

H tyn vrepo&edioov (POV) apopd mpmtoyevn mpoidvia g o&eidmong tov Aumdiov Kot
YPNOOTOIEITO Yot VO EKPPACEL TNV 0EEWDWTIKN KATAGTOGN TPOPIH®OV OV TEPIEXOVV
Mmide. v Ewova [2 moapovcsialovior ot HETAPOAEG TOV  GLYKEVIPOGE®YV TWOV
vOpoimEPOLEdimY o ymuéva yopvd pmetékion oto omoio giyav mpootebel exyvAiopota
PUA®V EMAC 1 a-ToKOPEPOAN Kol cuvTnpovviay otovg 4 °C enl 9 nuépec. AomictdveTat
OTL o, yMTd yopwva pmetékio e opuddog CONT mapovoialov kotd ™ didpkeln Tov 9
NUEPDV TNG GLVTNPNONG L0 YOEN GVYKEVIPAOGELS LIEPOLEWiMY oL KvpaivovTav and 1,72
g 21,68 meq/kg xpéatoc. Ilponyovuevor cvyypapeig emiong owmictwoav OTL 0
HOYEPEUEVOG YOIPIVOC KILAS TEPLELYE CLYKEVIPMOELS VIEPOLEWIMV TNV TEPOYN TYLDV
1,64-21,75 meg/kg (Juntachote et al. 2007a) 1 1,51-22,63 meqg/kg (Juntachote et al. 2007b)
KATA TN O8PKELN TG GLVTHPNONG o€ YOEN emi 14 nuépeg.

Ymv mopodoa HEAETN, TO YNTA YOPWVE UMPTEKID OAMV TOV OpAdwv mopovciolav
OLYKEVTPMOGELS LTTEPoLeiny mov avédvoviav (P<0,05) pe v emunkuven Tov ¥povou g

GUVTIPNOTC.

Ewéva I'2. Enidpaon g mpochnkng exyvMopdtov euAAov eMds oe cvykevipooels 100 mg GAE/kg (opdda
TP100), 200 mg GAE/kg (opdda TP200) kot 300 mg GAE/kg (opdda TP300), kabmdg Kot TG a-toKopepOANg
oe ovykévipoon 50 mg/kg (opddo ATOC) wg cuvéptnon tov ypdvov cvvtipnong otoug 4 °C, eni tov
GUYKEVIPACEMV TOV VOPOUTEPOEEWIMV GE YNTA XOIPVE PTIPTEKLOL.
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Tnv 1" nuépa g svvtRpnong, ot opddeg TP100, TP200, TP300 kar ATOC nopovsiacav
pewwpéves (P<0,05) ovykevipaoelg vrepolediov oe cOykpion pe v opnada CONT. Katd
™ OPKELDL TNG GLVINPNONG, Ol GLYKEVIPMOELS OLTEG TOPOLGINCAV GTAOIOKN ovEnom
(P<0,05), pe tic ovykevipwoelg tov opadwv TP100, TP200, TP300 kot ATOC vao
e&akorovBovv va mapapévouv yauniotepes (P<0,05) and exeives e opddog CONT. Znv
TopovGO UEAETT), Ol HEYOADTEPEG JAPOPES OTIS GUYKEVIPMOELS TOV VIEPOLEWDIOV HETOED
TV opddov mapatnpiinkoy v 9" nuépa g cvvtapnonc. Tnv nuépo ekeivn, ot péoeg
ovykevipaoelg vrepolediov otig opddec CONT ko TP200 Ntav peyardtepeg kota 1,5-
eopég (21,68 meq/kg) kou katd 1,1-popég (15,75 meq/kg), avtictoya, amd ekeiveg g
opddog TP300 (14,21 meg/kg). Xuvenmg, 01 HEGEC CLYKEVTPAOGELS VOPOVTEPOLEWDIMV OTIC
opddeg TP200 kot TP300 fjtav kT and ta 25 meq Oy/kg, mov Bewpodvtar wg to dpro g
amodoyng oto Amapd tpoeuo (Narasimhan et al. 1986, Evranuz 1993).

Ta amotedéopata ovTd VTOOA®VAY OTL OAX To aVTIOEEWWTIKA Tov e€etdotnkay Oa
umopovcoav vo emiPpoaddvouv Ty o&eldwon Tov Aminv ce ynTd YOpvl UTLPTEKLA.
EmnAéov, vmodeikvoav 0Tt 1 emiPpdduven Tov GYNUATICHOV T®V VIEPOLEWIOY oTa YNnTd
YOPWVE UMOTEKID 0md TNV TPOGHNKN TV eEKYLMOUATOV QUAA®V eAdG NTav og eEdptnon
amd TNV YPNCOTOIOVUEVT] dOOT, 0€d0UEVOL OTL KaODG 1 0001 TOL EKYLAICUOTOG
av&avoTtay 01 GLYKEVIPAOGELS TV VITEPOEEiwV petdvovtay. Ta dedopuévo avTd CLULEWVOVV
LE TPOTNYOVUEVEG WEAETEC TOL OVEPEPAY OTL EKYLAICUOTO TPAGIVOL TOAYIOD OVEGTEANV
OTOTEAECUOTIKO TO OYNUOTICHO TV vrepoledinv oe 1ybvéloo Koatd €vav 00Go-

eCaptopevo Tpoémo (Wanasundara & Shahidi 1998).

2.6. Emiopaocn twv eKYvAMOUATOV QUIA®WY EA1AS GTIS GUYKEVIPUOOEIS THS HUNAOVIKHS
104000 o WNTd YoIpIvd umeTéKia mov cvvTypovvray atovs 4 °C

H gmdextikdmmra v ynuévov Yo1ptvedv PTPTEKIOV 6TnV 0EE10moN TV AMmidiny Kotd
TV GLVTNPNGT ToVg 6ToVG 4 °C, WG GLVAPTNON THE TPOGONKNG EKYVMGUATOV GOAA®Y EMAG
N a-toKoeepOANG, anewoviletar otnv Ewova I'3. H cvvtipnon tov dsrypdrov oe yHén
TPoKaAOVoE oe OAeg Tig opdoeg avénon (P<0,05) tov cLyKeEVIPOGE®V TNG UNAOVIKNG
dwAdetong (MDA), evog devtepoyevols mpoidvtog g ofeidmong twv Amdiov. Mia
avAAOYN KOTAVOUN TMV GLUYKEVIPAOCE®MV TNG UNAOVIKNG dAdeliong mapatnpndnke ot B
GACN NG TAPOLONG UEAETNG OTav VOTd Xopvd umetékio vroPAndnkav ce yoén eni 9

nuépes (Ewova B3 g B gdong).
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Ewove I'3. Enidpoon g mpocbnkng ekyviopdtov euALov eMAs o cuykevipoacelg 100 mg
GAE/kg (opéda TP100), 200 mg GAE/kg (opdda TP200) kot 300 mg GAE/kg (opada TP300),
Kkabmg Kat Tng a-tokoPepOANg o€ cuykévipmon S0 mg/kg (opdda ATOC) mwg cuviptnon Tov ¥pévov
cvvtpnong otovg 4 °C, el Tov cuyKevIpOGEmV TG UMAoVIKY S S10A8b8NGg ot Yyt pmiptékia.

Qoto6c0, TO YNTO UMOTEKIN £0€1EAY LYNAOTEPES TWEC UNAOVIKNG OloAdebiong «ai,
OLVETMG, HeyoAvTepn evaucOnoia omv ofeidwon ond to vomd umetékw. To ynoyo
wpokaiel O1ppnEN TV peUPpavav Tov anelevfepmdvel TPO-0LEOMTIKEG OVGiES, OTMC O
oidNPO¢ oL OV TPOEPYETUL OTO TNV QULLN, O1 OTTOTEG EMTAYVVOLV TIC OEEWOMTIKES O1EPYUCIES
(Tichivangana & Morrissey 1985).

Kotd v évapén e ocvvtipnong (muépa 0), ot apyikéG GLYKEVIPMGELS TNG UNAOVIKNG
Ao g oe OAeg TIc opdoeg Nrav younrotepeg (P<0,05) and exeiveg tng CONT opddoc.
Avto vrmodeikvue 0Tt Ta doKIpalopeva avtoEEO®MTIKE emPpdovvay v ofeidwon Tov
Mmdiov Katd ™ ddpKeln Kot opécms LETA TO YOO, OTtmG €xel emiong avaeepBel and
toug Ahn et al. (2002) xot Fernandez-Lopez et al. (2003). Ot Gray & Pearson (1987)
KATEOELEAV OTL TOL POCEOMTIO TOV KLTTOPIK®OV PEUPpavdV, To omoio eivon TpmToyevn
vrootpopate g o&eidmong tov Mmdiov dedopévov OTL glvarl GvoTATIKG TAOVGO OF
noAvakopesta Mmapd o&éa kar eival, emiong, o€ 6TEVN EMAPN e KOTAADTEG NG 0Eeidmong
TOV MIiov mov Ppickovtal 6NV VIATIKN Gdon Tov Pikdv kuttdpov (Gandemer 1998),
etvar vevBuva Yo TV apyikn avamtuEn g o&eidmong o PLayEPEUEVE KPEATOGKEVAGLLATOL
KT TN SPKELN TNG GLVTIPNONG TOVG,.

Ievikd, n ddpxe cuvtpnong eixe onuavtikn enidpacn oty ofeidmon Tov Aumdinv
OT0L YNTE UTIPTEKIN UE OMOTEAEGHO TNV ONUOVTIKY 0OENCN TOV CLYKEVIPDCE®V TNG
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UNAOVIKNG O10A0eldNG. Ot GUYKEVIPMOGELS TG UNAOVIKNG SoAdeONg 68 OAeC TIC OUAOES
nrav onuovtikd younidtepeg (P<0,05) and exeiveg g CONT opddog oe kdbe ypovikd
onuelo, VIOJEIKVOOVTAG £TGL TNV LYNAN TPOCTAGIO TOV EKYLAIGUATOV QUAA®V €A4G,
mOovdg eEontiog TG HEYOANG TEPLEKTIKOTNTAS TOVG GE TOAVPAUIVOLES, EVOVTL TNG 0EEIOMONG
TOV MO0V 6To YNTA UTQTEKLL.

H opdda TP100 mapovciole ovykevipdoelg HNAOVIKNG OoAdehoNG younAOTEPES
(P<0,05) am6 ekeiveg tng CONT ouddoc, aArd vynAadtepeg (P<0,05) amd exeiveg g opddag
TP200, kaB6An t ddpkewn ™S GLVTHPNONS. ALTO VTOOEIKVVE OTL TO EKYLAICHO VALV
eMdg ot 66on tov 100 mg GAE/kg kpéatoc (TP100 opdda) emPpddovve (P<0,05) v
ofeidwon tov Mmdiov oe ocvykpion pe v opdda CONT, aAdd Mtav mEPGGOTEPO
anoteleopatikd otn 06on twv 200 mg GAE/kg kpéatog (TP200 opdda). Emmiéov, n opdda
TP200 mapovciale cLYKeVIpOGELS UNAOVIKNG doldoeliong mapopoteg (P>0,05) pe avtég g
opdoag ATOC, aird vynrotepeg (P<0,05) amd exeivec g opddag TP300, éva dedopévo
OV LIOONAMVEL OTL TO EKYOAICUO POAL®Y eMAg ot d6on Towv 300 mg GAE/kg mpocépepe
™V VyYMASTEPN TTPpocTacia EvavTtt TG 0&eidmong TV AMmdimy.

Tnv 9" nuépa g cvvtipnong vrd Yoen, 1 Tpocdnkn tov exyvAicpuatog EOIM®YV eMAC
ot d0on twv 100 mg GAE/kg kpéatog (TP100 opdoa) emBpdovve (P<0,05) v ofeidwon
tov Mmdiov oe oxéon pe v opdda CONT xatd mepinov 21%, ot 60on twv 200 mg
GAE/kg xpéatog (TP200 opdda) katd mepimov 57% kar otn d6om tov 300 mg GAE/kg
kpéatog (TP300 opdoa) katd mepinov 77%.

Ot Sheard et al. (2000) wpotewvav va BempnBohy MG 0pLoKES TIUES Yo TV AI0d0yN Otd
TOVG KOTOVOAMTEG TOV TAYYIGUATOC OTO. TPOPIUO, GUYKEVIPOGEIS UNAOVIKNG O10AdEHONG
peyaAvtepeg twv 500 ug/kg. Me Baon avtd, oty mapovca perétn ta dstypata tng CONT
ouddog Oa pmopodooav vo Bewpnbodv ¢ toyyiopuévo HON katd v 6" Muépa NG
ouvtNpNoNg Vo Yoen, evod ta delypata g opadog TP300 katdAinia yu Katavaiwmon
ugypt ko TNy 9" nuépa TS SLVTAPNONG APOD 01 GLYKEVIPAGELS THG UNAOVIKAG S10A8ehdNg
dev vepéPnoav 1o 6pio tv 500 pg/kg péypt to TéA0G TG TEPLOGOL GLVTNPNONG.

2.7. Emiopacn Ty eKyoAGUATOV QUIAOV EAAS GTIS GUYKEVIPOOCELS TOV KapPovolimy
TV IPOTEIVAOY GE WHTA Y0IPIvE UmPTEKIA TOV GVVTHPOLYTAY 6TovG 4 °C

2mv Ewova I'4 aneikovilovtal ot HeTAPOAEG TOV CLYKEVIPOCE®MY TOV KAPBOVLUAIDV TV
TPOTEVAOV GE YNTO YOPWA UmPTEKI 6To omoia glyav mpootedel exyvAiopato EOAA®V

eMAG 1 a-TOKOPEPOAN Ko suvinpodvtay otovg 4 °C eni 9 nuépec.
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Ymv opddo CONT, n apyikn oLYKEVIP®OTN TV KOPPOVOAIOV TOV TPOTEVOV NTOV
nepinov 3,3 nmol/mg mpwteivinc. H cuykévipmon avth eival 68 GUUP®VIN [LE TPOTYOVUEVEG
HeAéTEG TOV avapépovTal o€ €va Pactkd emimedo kapPovolmv g tééng mepimov twv 3,7
nmol/mg npwteivng oe yntd yopwvd pmetékia (Ganhao et al. 2010). Awgépet, dpmg, omod
GAAEC LEAETEC WOV OIAODV Yia emtimeda KapPovuAinv TV Tpwteivdv e mepoyng 1,87-2,32
(Haak et al. 2006, Rodriguez-Carpena et al. 2012) 7 g mepoyng 0,4-0,9 nmol/mg
npwteivng (Vuorela et al. 2005, Salminen et al. 2006) oe payeipepévo yo1pvo.

To mepeyduevo tov koppfovoriov tov mpoteivov ommv CONT opdda oavéavotav
(P<0,05) xatd ™ didpketo TG cvuvTHPNONG VO YHEN, VTOSEIKVVOVTIC OTL Ol TPWTEIVES TOL
KIWd 6to YnNTé PmeTékio NTov EMOEKTIKES OTIG OEEWMTIKEG OVTIOPAGELS TOV 001YOVoAV GE
avénon tov kapPovuriiov Tov tpoteivav. H adénon avtr épbace otn péylot) g Tun
(6,78 nmol/mg), n omoio Mtav TAVEO amd TO SWAAGIO TNG OPYIKNG CLYKEVIPMOONS TOV

kopBovuliov tov tpeteivdv otny CONT v 9" nuépa tne cvvtipnong oe Yoén.
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Avdpkera covTT|proNg (NPEPES)

Ewéva I'4. Enidpacn g mpochning ekyviiopdtov gdAAov elMds o cuykevipooes 100 mg
GAE/kg (opdda TP100), 200 mg GAE/kg (opdada TP200) ko 300 mg GAE/kg (opdda TP300),
Kabmg Kot ™G a-tokoPepOANG o€ cuykévipwon S0 mg/kg (opddo ATOC) wg cuvdptnomn tov xpdvou
cuvtnpnong otoug 4 °C, enl Tov GUYKEVIPOGE®MY TOV KapPOVOAM®Y TOV GE YNTd PmLeTéKia.

Toa amotedéopata avtd Ppickoviar oe coppovio pe opketég peréteg (Vuorela et al.
2005, Ganhao et al. 2010), aAAd épyovtal o€ avtibeon pe kdmoteg dAleg (Batifoulier et al.
2002, Mercier et al. 2004, Salminen et al. 2006) mov avaeépovv pio apykny avénon Tov
KapBoVOM®Y TOV TPOTEIVOV KATA TN SAPKEL TOV TPOTOV 6 NUEPOV TNG GLVINPNONG KoL
TN UELMOT] TOVG TIG EMOUEVEG NUEPEC.
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Ot pédAhov vYNAEG  OLYKEVIPMGES TV  KopPBovolMov TV TPpOTEVOV 7oV
npocdopiotrkay oty CONT opddo g moapovong HeAETNG, LTOOEIKVVOV MO EVIOVEG
o&edoTikég avtidpdoelc and ekeiveg mov avaEépOnkav ce TPomnyovpeveg UEAETEC UE
HOYEPEUEVO YO1PpVO Kpéag mov cuvenpovviay vd yoén (Vuorela et al. 2005, Salminen et
al. 2006, Rodriguez-Carpena et al. 2012). Eivat yevikd amodektd oti 1 aiun Kot 0 eAevBepog
oidnpog, kabdg Kot 0&emTIiKA Mmidio Tailovv onuovtikd poro otnv Evapén g o&eidmong
Tov npoteivov tov poov (Park et al. 2006, Estevez et al. 2008a, Estevez et al. 2008b,
Salminen et al. 2008). Xtnv mapovoa HEAETN, O EUTAOVTIGUOC TOV KPEATOG UE N-3 AMmopd
o&éa, n mpoohnkn NaCl, n ddikacioc Tov TepaycHoD Kol ot VYNAEG Beprokpacieg mov
epapuolovtay Katd T O1pKeEL TOV YNGiloTog Bo Lropovcay va, eVicyVooVY TV 0EEIdmaon
TOV TPOTEIVOV ota umetékia. O Ttepoyiopndg tov Kpéatog odnyel oe amelevbiépwon
QUGIKOV TPO-0EEOMTIKAOV GTOVG UVES, €vd 1M BEpHavon HETOLGIOVEL TN HLOGEOPiv
npokoldvTag anedevfépwon tov owdnpov (Schrickler & Miller 1983, Kristensen & Purslow
2001).

Ao v Ewéva I'4 paivetal 0Tt 01 GUYKEVTPOGELS TOV KopPovoMmv o OAEC TIG OLAdES
Nrav onuoavtikd younAotepeg (P<0,05) and exeivn g CONT opddog, kaboAn 1 ddpkela
™G cvvinpnong. To yeyovdg avtd vrodeikvue TPooTasio TV TPOGHETOV AVIIOEEIOMTIKAOV
EVaVTL TNG 0EEIOMONG TOV TPOTEIVOV GTA YOPIVE UTIPTEKLN TOL GLVTPOLVTAV VIO YO&r. H
opado TP100 mapovoiale cvykevipmoelg kapBovoriov yauniotepes (P<0,05) amd ekeiveg
™G CONT opdoog, aArd vyniotepeg (P<0,05) and eketveg g opddag TP200, kaboAn ™
dlapKeELD TNG oLVTNPNONG. AVTO LIOJEIKVLE OTL TO EKYOMOUA GUAL®DV EAAC GTN SO0 TV
100 mg GAE/kg kpéatog (TP100 opdda) emiPpddvve (P<0,05) v o&eldmon twv mpoteivdv
oe ovykplon pe v CONT opdda, aArd NTov AyOTEPO AMOTEAEGUATIKO amd T SO0 TOV
200 mg GAE/kg xpéatoc (TP200 opdda). H opdda TP200 mapovciale cvykevipdoelg
KopPovuriov mapopoteg (P>0,05) pe exeiveg g opddoag ATOC, aArd vynAdtepes (P<0,05)
a6 eketveg g opddog TP300, yeyovog mov vrodnidvel 0Tt 10 ekyOMSpHo OAA®V €MAG
ot d6on tev 300 mg GAE/kg npocépepe v vyniotepn mpoctacio Evavtt e o&eldmong
TV TpOTEivOV. EmmAéov, vmodeikvoav OTL 1 €mPpadvuvon TV GUYKEVIPOGE®V TOV
KapBovOAM®mV 6To YNTé YOpva UmPTEKIY OO TNV TPOGONKN TOV EKYLVAMGUATOV GOAA®V
EMAG NTAV GE GLVAPTNOT A TNV YPNCLOTOVUEVT OO, dedopévov OTL Kabdg 1 ddon

TOV EKYLMGLATOG QVEAVOTOV 01 GUYKEVIPMGELS TV KAPBOVOAIWV LEidvVovVTay.
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2.8. Emiopacn Ty ekyvlicudT®v gUIAmV EA1AS OTIS GOYKEVIPAOGELS TOV GOVAPVIPVAIMY
TV IPOTEIVAOY GE WHTA Y0IPIVE UTPTEKIA TTOV GVVTHPOLYTAY 6TovG 4 °C

Ot GLYKEVIPOOEIS T®OV GOLAPLOPVAI®V TOL TPOGOIOPICTNKAV OTOL YNTa YOPVa
UTPTEKLOL KT THY S1épKeta TG suviipnong toug 6toug 4 °C eml 9 nuépec, ansucovilovrat
omv Ewova I'5. Kata v évapén g ovvmypnong (muépa 0), ot CLYKEVIPMOOES TOV
GOVAPLIPVAIOV OTO YNTE UTIPTEKLO KOPOivovToy oTthy meptoyn Twav 35,1-47,7 nmol/mg
TPOTEIVNG Kol S€eepav HETAED TOV OUAd®V, HOAOVOTL 7Py omd TO YNOWO Ot
OVYKEVIPDOELS TOV GOVAPLIPLAI®V Kvpaivovtay othy meployn Twav 69,3-70,6 nmol/mg
npwteivng kot doev dEpepav (P>0,05) peta&d tov ouddwv. Ta oamoteléouata avtd
vrodeikvoav 0Tt t0 Yoo mpokakovoe peimwon (P<0,05) tov ocvykevipdoewv ToV
GOVAPLOPLAI®V GTA VOTE UTIPTEKIO TPOAYOVTOC, ETOUEVAGS, TNV 0EEIOMON TOV TPOTEIVOV.
e GALeC PEAETEC, O1 GLYKEVIPMOELS TV GOVAPLOPLAI®V LETA TO YNGILO KVULOIVOVTAY GTNV
neployn 45-50 nmol/mg npwteivng yio xopwvo kpéag (Lund et al. 2007), 1 oty eployn 19-
30 nmol/mg mpwteivng ya poooivn yoipov (Frederiksen et al. 2008).

Ewoéva I'5. Enidpacn g mpocning ekyviopdtov gdAAov elds o cuykevipooes 100 mg
GAE/kg (opdoda TP100), 200 mg GAE/kg (opdda TP200) xor 300 mg GAE/kg (opada TP300),
Kkabds Kot g a-tokopepOANG o€ cuykévipwon S0 mg/kg (opdda ATOC) wg cuvaptnon tov xpdvou
ovvtnpnong otoug 4 °C, entl Tov GUYKEVIPOGE®Y TOV GOVAPLSPLA®Y 68 VoA LmQTéKLO.

Yy mapovca perét, ot opnadeg CONT kot TP100, ot omoieg dev diépepav (P>0,05)
apyd petalv toug (35,1 évavtt 36,8 nmol/mg npwteivng), mapovsiolov petd o ynoo
GLYKEVTIPAOGELS GOVAPLIPLAIDY YaunAdtepeg (P<0,05) amd eketveg twv opddwv TP200 ko
ATOC, ot omoieg emiong oev 01Epepav (P>0,05) petald tovg (44,2 évavtt 43,6 nmol/mg
npwteivng). Ot opddeg TP200 koau ATOC mapovsialav, e TN GEPE TOVG, GLYKEVIPDOGELG
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coVAPLIPVAIOV yaunidtepeg (P<0,05) amd ekeivn g ouddog TP300 (47,7 nmol/mg
TPOTEIVNG) Hetd 10 ynowo. Ta oamoteAéopata ovtd vrmodeikvoav OTL 1| TOPOVGio oTa
UTOTEKIO, TOV EKYVMOUATOV QOUAA®V €AMAG M NG a-TOKOPEPOANG, emiPpddvvay Tnv
o&eldmon TV TpaOTEIivVOY g Totkido Padud.

Meilwon 1OV GUYKEVIPOOGE®V TMV GOLAQPLOPLAIOV HETA TO YNowo £&xsl emiong
napatnpnOel kol o Ghdec peréteg pe yopwd kpéog (Promeyrat et al. 2010) kot yoipvad
umotékwo (Lara et al. 2011). Qotdco, £€xel emiong avaeepbel kot avénon twv
GUYKEVTPOCEDV TMOV GOVAPLIPLVAI®V UETE TO YNOHO, OE UEAETEG E HOYEPEUEVO XOIPVAL
umoetékio oto omoia glyav mpootebel exyvAiopata deviporifavov kot BAAGALOL AEHOVIOD
(Lara et al. 2011).

Q¢ anotéreopa TG 0EEdMONG TOV TPOTEIVAOV TOV EXEPEPE TO YNGYO KOl 1] OL0PKELD
GLUVTNPNONG, Ol GLYKEVIPMGELS TV COVAPLIPLAIDY gppaviotnkoy peltouéves (P<0,05) otig
ouddeg TP200, TP300 kar ATOC v 3n nuépa g cvvinpnong (Ewova I'S). Qotoco, ot
GLYKEVTPMOOELS TOV OUAO®OV aWTOV, Tapd TN peiwon tovg, eEakorlovbovsav va givor ToAy
ueyoAvtepeg and ekeiveg tov opddwv CONT kor TP100 otic omoieg dev eiye mapoatnpnOel
kopd  peioon (P>0,05) v 3" nuépa m™¢ ovviipnong. Ot GUYKEVIPAOCES TOV
GoVAPLOPVAI®Y cuvéycav va petwvovtor (P<0.05) otic opddeg TP200, TP300 xor ATOC
Kkotd v 6" kot 9" nuépa g cvvtipnong. O pvOudc peimong, dume, Hrav youNAdTEPOS
otV opdoa ATOC, vrodeikvbovtag peltmpévn ofeidmon tov mpoteivav eéoattiog mboavmg
KATOL0C ATMAELNG TNG A-TOKOPEPOANG KaTA TN dladtkacio Tov ynoipatos. Ta amoteAéopata
OLTA GLUUPEOVOVV LLE TOL EVPNUOTE HEAETNG HE poyelpepéva yolpva umoetékio (Lara et al.
2011), aAAG S1apmvoV pe GYETIKES avopopis Iy peletmv (Haak et al. 2006, Botsoglou
et al. 2012) otig omoiec Ol GLYKEVIPMOOEIS TV GOVAPLIPLAIMY GE LOYEPEUEVO YOIPIVO
Kpéag petdvoviay péypt v 6" muépa cvvtipnong vwd Woén Kol GTN GLVEXEL,
avéavovtav. H avénon avtn eivarl dvokoro va e€nyndei, aAdd n vrdBeon g evKoAdTEPTG
npocPacng tov avtwwpactnpiov DTNP og eocmtepikd covilpudpvie AOYw g Beppikng
LETOVGIOONG TOV TPOTEWVOV, dev umopei va amokAeiotei (Gatellier et al. 2010).

Ao v Ewova I'5 yivetar avepd, 6ttty 9" nuépa g suvtipnong, ot ouddeg CONT
kot TP100, ot omoieg dev dépepav (P>0,05) petald tovg, mapovoialov GLYKEVIPMOGELS
coVAPLOPLAILV yapnAdTepeS (P<0,05) amd exeiveg twv opddwv TP200 kot ATOC, ot omoieg
emiong dev diépepav (P>0,05) peta&d tove. Oropddeg TP200 kor ATOC mapovsialav, pe
OEPE TOVG, GLYKEVIPAGEL; GOVAPLOPVAI®Y YaumAdtepeg (P<0,05) amd exeivn g opddog

TP300. Ta amoteléopata avTd LTOSEKVHOLY OTL TO EKYVAIGHO TOV GUAA®Y TNG EAMAS OTN
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doomn tov 100 mg GAE/kg (TP100 opdda) dev eixe mpootatevtiky) dpdon (P <0,05) otnv
ofeidwon Tov Tpoteivdv o cOykplon pe v opdda CONT, evd otn do6om tov 200 mg
GAE/kg (TP200 opdoa) emPpadvve v ofeidmon tov tpoteivdv ce Babud avaioyo e
avTOV NG a-ToKOPEPOANC. Tnv peyarvtepn emiPpadvvon Evavtt e o&eldmong Tpoceépepe

T0 EKYOMOUO TV OAA®V MGG otn doom tv 300 mg GAE/kg.

2.9. OpyovolnmTiKy avdivci) YoipIvay UTIPTEKLOY OTTOS EXNPEALETAL ATO TNV TPOocOiKy
AIVeAaIOD GTIS YOIPOTPOPES KOl EKYVAGCUATOV QPUIAMV EA1AS KAl A-TOKOPEPOILNS GTOV
Kiud

Yy mapovoo peAE, N eAdyiot Pabuoioyia Tov S wov onpove "ovte BEA® ovtE OV
apéom", Bewpndnke OTL avTTpoodTELE £vo. AmMOdeKTO TPoidv pe Paon 1o Kpag, VO
BaBuoroyio katw tov 5 BewpnOnke OTL avTITpooOTELE €va PN OMOOEKTO TPOIOV yoti
oNUOTO00TOVGE Uia. LETOPOAT OO TNV ad10POPia TPOG TNV OvTITAOEL.

Mmiptékio g opadog CONT-S (opdda pe nAéLa0) EAapav To 0modEKTA ATOTEAECUATO
ooung kot yevong 7,8 kai 6,9, avtictoyya (Ilivakag I'4). Ta amoteAéopato avtd cuvadovv
pe PEAETEG, OTIG omoieg dev onuelmdnke aAdayn oto dpoua poyepepévov LD poov yoipov
ov meptelyav avénuéva emineda Avelaikod 0&€og AOY® NG TPOGHNKNG GTIG XOPOTPOPES
nheraiov (Hartman et al. 1985, West & Myer 1987, Larick et al. 1992). "Eyet mBavoloyn0ei
O0TL, AOY® TOL LYNAOV EMMEOOV TOL AMVEANTKOV 0EE0G OTO YOPWVO KpEag, TO TPoidvtal
0&eldwong tov avayvopilovior ©¢ QULGIKG GLGTOTIKG TNG OCUNC/YEHOMS TOL YO1PIVOV

kpéatog (Melton 1990).

Mivexoeg I'4. Opyovolnmtikny avAALOT YOPVAOV UTIPTEKLOV OIS ennpealeTol amd TV
TPocONKN AveAaiov GTIC XOLPOTPOPES, KAOMG Kt EKYVAGUATOV GOAA®Y
€MAG KOl 0-TOKOQEPOANG GTOV KLUA

OpyovoATTIK YOpOKTNPIOTIKG
Ooun T'evon
CONT-S 7,8+0,2¢ 6,9+0,3°
CONT-L 49+0,1° 42+0,2°
TP100 54+0,2° 4,9+0,2°
TP200 6,6 +£0,2° 58+0,1°
TP300 7,2+0,2° 6,2+0,2°
ATOC 6,5+0,1° 57+0,1°

*1o amoteAéopota eKPPAlovTol ™G HECT) TN £ TUTIKY OTOKAION 3 ETOVOAWEDV.
a'bnuég otV B 6TNAN pe Koo exbétn dev drapépovy onpavtikd yuo P>0,05.

e avtifeon pe ta pmotékio g opddas CONT-S, ta pmetékia e opnddog CONT-L
(opada pe Avédao) EraPav Tig pun amodektés Pabroroyieg ooung kot yevong 4,9 ko 4,2,

avtiotoyo ([Tivaxog I'6). Or emmtdoelg TV aLENUEVOV EMTESOV a-AMVOAEVIKOV 0&€0G GTO
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KpEAG AOY® TNG TPOGONKNG OTIS YOPOTPOPEG AVEANIOV, ETTL TOL APMUOTOG TOV KPEATOG ETva
avtikpovopevec. Ot Shackeford et al. (1990) avépepav 0Tl ekmadevpUEVOL SOKIUAGTEG
YELONG UMOPOVCAYV VO AVIXVEDCOVV OLGAPECTO OPOUOTO CGE HOYEPEUEVO COUTOV OV
nepeixe 3% o-Awvoievikd o&0. Emumiéov, ot Botsoglou et al. (2012) Pprxav o6tt o
EUTAOVTIGUOG TOVL YOIPIVOV KPEOTOG GE a-AVOAEVIKO 0&D S1OUEGOL TNG TPOCHNKNG oTN
YOPOTPOPYT] AMVEAAIOL TPOKOAOVGE HEIMON TOV YOUPOKTNPICTIKOV TOV OPAOUOTOS GTO
nayelpepévo kpéag. Qotdco, ot Kouba et al. (2003) avépepav 6Tt eKTOdEVUEVOL SOKIUAGTES
yevong PpnKav pia Taon HEIMONG TV YOPOKTNPICTIKOV OGUNG Kol YEOONG G YO1pvO KPENg
mov meptelye mepimov 3% a-Avolevikd 0ED, evd M OPYAVOANTTIKY] avAAvom £5eiée 0Tt
payelpepévo Amog mov meplelye mavm and 5% a-Atvorevikd o&h elye onuoavtikd yapunAotepn
oo U1)/YELOT XO1PIVOL KO EVTOVOTEPO U] PUCIOAOYIKO AP0, APKETEC AAAEC LEAETES ExOVV
Katodeilel, emiong, TNV EAAEWYN TOV EMMTIOCEOV TNG NTPOGHNKNG OTIG YOPOTPOPESG
MvapOGTOpPOL, €Nl TNG OPYOVOANTTIKNG 0SI0AOYNONG TOV LOYEPEUEVOD XOIPIVOL KPENTOG
(Ahn et al. 1996, Oeckel et al. 1996, Matthews et al. 2000). Emunpoobeta, mpdopateg
peAétec avépepav OTL 11 opyYovoANTTIKN Pobpoidynorn mopapétpov Ommg 1 YELOTN Kol 1|
GUVOAIKY] 0tod0yn o€ Ppacuéva yoipvé Aovkdvika 0ev emnpealoTay omd v mTpochnkn
Mvelaiov (Valencia et al. 2008).

Ye avtiBeon pe to pmetékio e opddoc CONT-L, ta umetéxkio g opddog TP100
EhoPav v amodektn Pabuoroyio ooung 5,4 kot ) un omodektn Pabuoroyia yebong 4,9
(ITivoxag T'4). Ta opyoavoAnmtikd ovtd YopokTNPloTKE BeATiodnkav onpoviikd oto
umoetékia Tov opddwv TP200 kot ATOC mov éhapav amodektéc Pabuoloyiec ooung kot
yevong, ot omoieg oev di€pepayv petald tovg (P>0,05) ko rav vyniotepeg (P<0,05) oamd
exetvec g opddag TP100. ITapdra avtd, Tic vynAdtepec Pabuoroyieg ooung Kot yevhong
Ehafov ta pmoetékia e opadag TP300. Ta amoteléopata avtd sivor oe cvpeovia pe
LEAETEG OV avEPEPAY OTL 1] TPOGHNKN PUAL®Y €MdG, 0&IKNG a-ToKOPEPOANS Kot Avelaiov
OTIS XOPOTPOPES OCKOVGE EVEPYETIKO OMOTEAEGUO GTO. OPYOVOANTTIKE YOPAKTNPICTIKA
YNUEVOV Yo1pIvdV UTtplloA®dv eUmAOVTIoHEVOVY 6 a-Avorevikd oD (Botsoglou et al. 2012).
‘Epyovtat, Oupwg, oe avtiBeon pe GdAdec peréteg mov avokoivocav OtL m TpocHNKN
EKYLAMCUATOV KOPTTOV KOLUOPLIS, KOVKOVLTOIOV oTapLAldv kot Prrapivnig E oe yopwvo
KpEAG OEV ElYe ONUOVTIKY EMOPACT] OTOL OPYOVOANTTIKA YOPOKINPIOTIKE TOV YNUEVOV

kpeatookevacpdtov (Channon & Trout 2002, Carpenter et al. 2007).
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TETAPTH ®AXH IIEIPAMATIZXMQN

Awgpegvivion TG HVVATOTNTAG YPNGLUOTOIN GG EKYVAMOUATOV QUALOV
gMAG Yo TNV EMPPAdvVeTN TGS 0EEIOMONG TOV MTTSIMV KOl TOV
TPOTEIVOV VOTAV YOLPIVOV UTLPTEKLAOV TTOV 1)TAV ERTAOVTICUEVD. OE oL-

MvoLreviké 0ED Kat cuvTpovvTay 6g KaTaywvin etovg -18 °C

1. Yiké kor pé@oodor

Ta vAkd kot ot pébodot mov NdN meprypdonkav otic evotnreg 1.1- 1.16 g devtepng
QAacNg YPNOLOTOMOMNKAV Kot Yo TIG AvAYKES TNG TETAPTNG PAoNS, LE TN 010popd OTL dT™G
avaeepeTol oty evotnta 1.6 ¢ 0ebTEPNC PACNC, TO UTIPTEKIO. TOV (PN OLLOTOmONKaY

KATA TNV EKTOVNON TG TAPOVOTG PACNG NTOV OMOKAEIGTIKA EKEVA TNG TPITNG VTOOUAAOC.

2. Amotedéopato kKol ovinTnon

To oamotehéopato GYETIKA HE TNV EMOPOOT TOL MAMEANIOV KOl TOL AVEANIOL TV
YOPOTPOPOV GTNV PACIKN ¥NUIKN cVOTACN, TO0 PH, TV andAglo VYP®OV KoL T cVOGTOOT G
Mropd oféa twov LD pvov tov yoipov, meprypdonkav otig evotnreg 2.1 ko 2.2 g
denTeEPNG PdonG. AKOUN, TO OTOTEAEGLOTO CYETIKO LE TNV EMIOPOON TOV EKYVACUATOV
QOM®V eMdg 010 pH Kot T ¥p®OOT VOOV YOPIVOV UTIPTEKIOV TOL NTOV EUTAOVLTICUEVOL

o€ a-AMvolevikd o0&V kat cuvinpovviay otovg 4 °C, meprypdonkoy otic evotnteg 2.3 ko 2.4

™G 0eVTEPNG PAONG.

2.1. Emidpacn Ty KYvAGUATOV PUIAOV EAIAS GTO YPOUC VOTOV YOIPIVOV UTIPTEKIDY
7OV GVVTIPOVVTAY GE KaTdwvil oTovg -18°C

Ytov Ilivaxa Al mopovotdloviol o1 TaPAUETPOL YPOUATOS VOTTAOV YOPVAV UTIPTEKIDOV
Katé T cvuvtpnon Tovg o€ Kotdyoén eni 180 nuépeg. Xe Oleg T1g opddes mapatnpnOnKe
wo taon peioong (P<0,05) tov napapétpav a* (epufpdtnta) kot b*(oypdmta) kabng Kot
pa taon avénong (P<0,05) g mapopétpov L*(potewvdtra). Ztig opddeg CONT won
TP100, ot Tiég g mapapétpov a* peiwvoviav nepimov Kotd 40% kot mo GLYKEKPUEVQL
and 6,16 ko 6,09 og 3,70 ko 3,65, avtictoya, v 60" nuépo NG cvvtipnong oe
Katdyvén. Ot pewwoelg avtég Ba pumopovcav va amodobodv ot Pobuaio ofeidmon tng
HLOCOUIPIVIG Kol OTr oLVAOPOIoT NG UETAULOCOUIPIVIG HE TNV TAPOSO TOV YPOVOL
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ovvtrpnong (Isdell et al. 2003, Ruiz de Huidobro et al. 2003, Mancini & Hunt 2005). Ou
TWEG OWTEG TNG TOPAPETPOL a* apépevoy apetdpinteg (P>0,05) tnv 120" kot 180" nuépa
NG GLVTNPNONG GE KATAWLED.

IMivakag Al. Enidpacn tov exyvMopdtov pdllov edidg ato ypouo (L*, a*, b*) vordy yoipivov umptexicov
7oV covTpolvIay ot KoaTdwvin otovg-18°C

1V nuépa 60" nuépa 120" nuépo. 180" nuépo
L*
CONT 54,12 + 0,07 57,36 £ 0,04 57,42 £ 0,09 57,28 + 0,07
TP100 54,34 £ 0,04 57,62 + 0,03 57,48 + 0,04 57,34+ 0,04
TP200 53,84 + 0,09 57,08 £ 0,07 57,26 + 0,07 57,06 £0,10
TP300 53,96 £ 0,05 57,20 = 0,06 57,02 +0,09 56,68 + 0,12
ATOC 53,79 £ 0,07 57,02+0,11 57,06 = 0,03 56,99 + 0,08
a*
CONT 6,16 + 0,07 3,70+£0,04 3,77+£0,04 3,73+£0,05
TP100 6,09 + 0,04 3,65+0,05 3,84 £0,06 3,77+£0,06
TP200 5,94 £ 0,04 3,98 £0,03 4,02 +0,03 3,96 £0,03
TP300 6,11+ 0,06 4,58 + 0,06 4,72 + 0,05 4,69 + 0,07
ATOC 5,81+0,04 3,96 £ 0,06 4,04 +£0,04 3,98 +0,04
b*
CONT 14,21 £ 0,05 12,35+ 0,04 12,24 £ 0,06 12,16 £ 0,05
TP100 13,96 + 0,04 12,20 £ 0,03 12,14+ 0,03 12,11+ 0,06
TP200 13,84 £ 0,03 12,46 + 0,06 12,39 £ 0,02 12,33+ 0,04
TP300 13,78 £ 0,06 12,40 + 0,03 12,37 £ 004 12,29 £ 0,05
ATOC 13,85+ 0,04 12,42 £ 0,05 12,34+ 0,04 12,31+ 0,07

Y1g ouddec TP200, TP300 xou ATOC mapatnprinkav moapopoleg UETAPOAEC NG
TOPAUETPOV 8% KaTA TN O1dpKELD TNG Katdyvéng. Qot1d60, otig opddec TP200 kot ATOC,
ueiwon ¢ mopapétpov a* mv 60" nuépa TG cuvTRPNONG 68 KATAYLEN TTEPoPLOTaY GE
nepinov 33%, aeov ot Tipég a* pewwvovtav (P<0,05) amd 5,94 won 5,81 og 3,98 ko 3,96,
avtiotoyo. H peioon avt nepropilotav (P<0,05) axdun nepiocdtepo otnv opddo TP300
Kot vroAoyotav o mepimov 25%, apod n Ty a* petwvotay (P<0,05) and 6,11 oe 4,58. Ta
ATOTEAEGLOTO LT VTTOJEIKVVAY OTL 1] TPOGONKT TOV EKYLMGUOTOS TV PUAA®V TNG EAOG
ot 66on tov 100 mg GAE/Kg dev Peltiove v otobepdTnTa Tov €PLOPOL YPOUOTOG.
Emmiéov, vrodfimvov 0T1, 1 mpocbnkn tov ekyvAicpatog otn d6om twv 200 mg GAE/Kg
KaOdG Ko | TPOGON KT TG A-TOKOPEPOANG ot 06on TV 50 mg/kg Beltiovoyv onuavtikd
otafepdTnTa TOV EpLOPOV YPdLOTOS Katd TNV KaTtAyuén. Kupimg, dpmg, kKatadeikvoay v
VIEPOYN TOV EKYVAICUATOS TOV POAA®V €AMAG GTN O10THPNOT TOV €PpLOPOV YPDOUATOG TOV
UTOTEKIOV KATA TNV KATAYLEN, 6TaV 1) TPOGHNKY TOV eKYLAICLATOG YVOTAY GTNVY 000N TV
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300 mg GAE/Kg.

Ta anoteléopata avtd dev ivor duvatdv va avtmapafAn0ovv pe oyetikd BipAoypapikd
dedopéva yuti n enidpacn g TpooONKNg eKYVAOUATOC PUAL®Y EAAG €L TOL YPOUOTOC
YOPVAV UTIPTEKIDV TOV GLVTNPOVVTAL GE KATAYVEN 0ev €xel akoun depevvndel. Qotdoo0,
elval oe ocvpeovio pe gpeuvntég mov avépepay 0Tt 1 Katdyvén LD povov yoipov eni 30
UNVEG TPOKOAOVCE ONUOVTIKY Helwon TG mopapétpov a* ko, EMOUEVEMG, KOl TNG
epvOpoTTag Tovg (Hansen et al. 2004). A&iler axoun va avagepBel 0Tt YaUNAOTEPES TILES
NG TAPOUUETPOV a* £YOVV KOl TPOTNYOVUEVDG KOTAYPOPEL GE KATEWYVLYUEVA XOIPVO UTTLPTEKLOL
KOTA TN OPKELD TOV TPOT®V OV0 UNVAV TNG GLVTIPNCTG TOLG GE KATAWLEN Kal, LOMGTO,
O6TL M peimon g TopauETpov a* tov Tp®dTo pnva. TG Katdyvéng frav tepinov 32% (Rojas
& Brewer 2007).

e 0,TL 0QOopa TIC TWES TNG TaPaUETPOL b*, ot ueyoddtepeg petaPoréc mapatnpndnkoy
KATA TN OAPKELN TOV TPOTO®V 000 unvev g Katdyoéng (ITivakag Al). ‘Etot, otig opdoeg
CONT «at TP100 ot tipég g mapapétpov b* peidvovray (P<0,05) mepinov katd 13% won
o cvykekpipévo amd 14,21 xan 13,96 og 12,35 wan 12,20, avtictorya, v 60" nuépa tng
Kkatdyvéng. Ot tipéc, Opme, avtég ™G TapausTpov b* tapiusvov apetafinteg (P>0,05) v
120" kan 180" nuépa g katdyvéng. Ztic opddec TP200, TP300 xar ATOC mapatnpriOnkay
TapOpHolee HeTaPoAéc TG mapapéTpov b* katd ) Swdpkelo ¢ koTayvéng. Qotdco, M
ueimon g mopapétpov a* v 60" nuépa TS cLVIAPNONG 68 KATAYLEN TEPOPILOTOV GE
nepinov 10%. Ta amoteAéopato avtd £pYOVIoL GE GLUE®VI [LE LEAETT OV AVEPEPE Uelmaon
Kotd 12,2% g mapapétpov b* og yopvd pmeTékio Katd Tov TpdTo UV TG KOTAWLENS
toug (Rojas & Brewer 2007).

e 0,11, TAM, 0POPA TIG TIES TNG TapoauéTpov L*, o1 Tipég avtég avéavovtav (P<0,05) ot
Oleg TIC opddeg amd eketveg mov apykd elyav Koataypaeel (53,79-54,34) oe tég g
neployng 57.02-57.62, katd v 60" nuépa g katdyouéng. Metd v avénon ot mov
VTOAOYIGTNKE 6TO MEPITOL 6% TOV APYIKOV TILAV, O TWES TNG TapapéTpov L* mapéuevay
apetdpinteg (P>0,05) péypt 10 téAog g xotdyuéng tov 180 nuepdv. Yyniodtepes Tyég
™m¢ mapopétpov L* mov ocvvemdyovior @OTEWVOTEPO YPOUA, EXOVV CLGYETICTEL PE TN
uetovoinon tov tpoteivav (Juncher et al. 2001). Xto onpeio avtd a&ilel va onueiwdet 611
ot Tiég g mapapéTpov L* tov opddwv TP100, TP200, TP300 kot ATOC dev diépepav
ano ekelveg g CONT opdoag kaBoAn t ddpkela g Katdyoéng. "Oia ta mopamdve
VTOOEKVHOVV OTL TO KOTEWYLYUEVO YOIPVA UTIQTEKIN OTOYPOUATIOVIOV GTAOKA LE TNV

napdroon g owpkelng katayvéne. To evpiuota ovtd eivor o€ coppovio  pe
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TPONYOVUEVES HEAETEG TTOL AVEPEPOY avENoN Katd 6,8% TmVv TIHdV TG Tapapétpov L* og

YOPWVA PTmQTEKIR TOV dtartnpovvTay Kateyvypéva eni 2 unveg (Rojas & Brewer 2007).

2.2. Emiopacn TV eKylIGUATOV QUMWY EALAS GTIS GUYKEVIPMGELS TOV GUSEVYUEVMWV
OIEVIWY 6 VOTIA, Y0IPIVE, UTIIPTEKLO TTOV GOVTHPOULVTAY 6€ KaTtaywvln emi 180 nuépeg

Ymv Ewéva Al mapovoidlovtor ot HETAROAES TOV GLYKEVIPOGE®MY TMV GLLEVYUEV®V
deviov 6 vomd xo1pva UmQTéKio Tov cLVTNPOHVTIAY og Katdyvén eni 180 nuépec. Tnv 1"
nuépa ¢ xoatdyovéng, ov ouddec TP200, TP300 xar ATOC mapovciolov HEIOUEVES
(P<0,05) ovykevipmoelg ovlevypévav deviov oe oxéon pe tig opadeg CONT kot TP100, ot
omoieg 0e diEpepav (P>0,05) peta&d toug. To yeyovog owtd vrodeikvoe Ty avtoEeldmTIKT
dpaon Tov eKYLAMOHOTOS TOV EOAA®Y TG eMAC oTig dooelg tov 200 ko 300 mg GAE/Kg
KaB®G Kot NG a-ToKOPEPOANG 6T 060om TV S0 mg/kg.

Ewova Al. Enidpacn g mpoctnimg exypAopdtov gOAA®V ghdg oe cuykevipmoelg 100 mg
GAE/kg (opdda TP100), 200 mg GAE/kg (opdda TP200) ko 300 mg GAE/kg (opdda TP300),
KoBhg kat TG a-ToKoPEPOANG o€ cuykévipmon 50 mg/kg (opndda ATOC), i TwV GUYKEVIPOGE®V
TV GLLEVYHEVOV JEVIMV GE UMPTEKLN TTOV CLVTINPOVVTOY GE KOTOWvEn ent 180 nuépeg.

O ovykevipdoelg v culevypévav deviov g 1" nuépag tapovsiacav onuavTikég
avénoeig (P<0,05) 1600 katd v 60" dco ko kotd tnv 120" nuépa tng cvvripnong oe
KAThYvén, o€ OAES TIG ORAdES. 2GTOGO, Ol GLYKEVIPMOELS TOV GLLEVYUEVMV dlEVIMV OV
Kotaypagnkav v 180" nuépa oe OAeg Tig ouadec frov peimpéveg (P<0,05) oe oyéon e
avtéc g 120™ nuépac. Exovtog vadyn 61t 0 oynUoTIopog Tov culevypévav dSieviov
oyetiCeton pe v mapaywyn tov vopoimepolewdiov, N peiwon avty Bo NTav dvvatdv va

epunvevbet pe Paon v mapadoyn 0Tt 0 pLOUOS amocHvieonc TV VOPOLTEPOEEIMY KaTA
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mv 180" nuépa Nrav vynAdtepog amd 10 pviud pe Tov onoio oynuotilovrav. Mapduoieg
thoelg peimong €yovv mapotnpndsi v 150" nuépo g kotdyvéng vorndv Bodvdv
UTOTEKIOV EUTAOVTICUEVOV HE EKYVAIoUN deVOPOAPavov, y1toldvn Kol o-TOKOPEPOAN
(Georgantelis et al. 2007).

Tnv 180" nuépa ¢ kotdyvéng, ot ouddeg CONT kouw TP100 mapovciccav Tig
ueyarvtepes (P<0,05) ovykevipooels culevyuévov deviov pe péoes tinég 0,680 ko 0,674,
avtiotora. Ot opddeg TP200 kot ATOC mapovsiacav pukpdtepeg (P<0,05) cuykevipdoelg
pe péoeg Tég 0,644 ko 0,663, avtiotorya, eved 1 opada TP300 gppdvice v younAdtepn
(P<0,05) ovykévipwon o€ oyéomn He TIg AAAES ouddeg, pe péon tiun 0.602 ko peiwon g

OLYKEVTPMOOTNG TV GLLEVYUEV®V dlevioy Katd mtepitov 8%.

2.3. Emidpacny 7tV EKY0AICUATOV QUIAOV  EMAS OGTIS GUYKEVIPWOGEIS TWV
VOPOVTEPOLEIDIMY 6E VWITA YOIPIVE, UTIPTEKIA TOV GOVTHPOUVTAY 6€ Kotdywvlén emi 180
nuEPes

Ta vopodmepoleidia eivor mpwtoyev mpoidvto ofeidwong ta omoio kabopilovv v
éktoom g 0&eidmong Tov Mmdimv ota apykd otddia tng o&eidwong (Teets & Were 2008).
Ymv Ewova A2 moapovoidlovtor ot HeETOPOAEG TOV GLYKEVIPOGE®MV T®V VIEPOLEWIMV OE

VOTE XO1PIVE UTLPTEKIN TOV GLVTNPOVVTAV KATEYVYHEVE 6Tovg -18 °C eni 180 nuépec.

Ewoéva A2. Enidpacn g Tpochnkng ekyvAMOUATOV GUAL®V MGG 6 cuykevTpdoelg 100 mg
GAE/kg (opéda TP100), 200 mg GAE/kg (opdda TP200) xor 300 mg GAE/kg (opada TP300),
KoBdg Kkat TG a-toKoPEPOANG o€ cuykévipmon 50 mg/kg (opudda ATOC), i ToV GUYKEVIPOOE®Y
TV VOPOLTEPOEEISIMV GE KATEYVYUEVE UTIPTEKLO TTOV GLVTNPOVVTAY G KATAwvén emi 180 nuépec.
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Ymv opdda CONT, n péon cvykévipwon tov vrepolewdiov avénonke (P<0,05) aro 0,89
meq vrepoediov/kg v 1" nuépa g katdyvéng oe 5,46 meq vrepotedimv/kg v 60"
nuépa g Katdyovéng. Qotd60, 01 HECEG CLYKEVIPOGELS TV VIEPOLEWIMV Tapovsiocay,
ot ouvvéxela, onuavtikl mrdon (P<0,05) peodupeveg v 120" nuépa oe 3,14 meq
vrepo&ediov/kg ko v 180" nuépa ot 2,84 meq vrepotedimv/kg.

H apywn avénon tov cuykevipdoenv Tov vrepolediov oeeldtav mbavotato oty
HEYOADTEPN TAXVTNTO GYNUOATICHOV T®V LIEPOLEWimY Katd TN ddpkel TV 60 mTpOTOV
NUEPOV NG KATAWYLENG GE OYECN UE TNV TOLTNTO OTOJOOUNCNG TOLG GE OEVTEPOYEVN
npoidvta o&eidmong, n onoia, dpmg, ATy peyoldtepn petd mv 60" nuépa kar odnynoe ot
peiwon Tov TiHav Tov vrepoediov. [lapoduoteg avénoceig (2,69-5,45 meq vrepo&edinv/kg)
Kol otn ovvéxeln pewwoelg (5,45-3,2 meq vmepoedimv/kg) TOV  CLUYKEVIPOCE®V
dwmiotodnkav and Toug Teets & Were (2008) oe adatiopévo kipd omnd othog KotdmovAov
KATA TN O1dpKeLn TNG KATAWLENG TOV. AVENCELS TOV GUYKEVTIPDGE®V TMV VIEPOLEWIOV amd
2,63 o¢ 5,1 meq vrepolewdinv/kg petd and 3 punveg Katdyoéng vorov 6tfouvg KotdmovAov
Kol, 0T oLVEYEwW, pewwoelg o 2,02 meg vrepolediov/kg petd and 6 unveg Katayvéng
avapépnkay emiong amd tovg Soyer et al. (2010). EmmAiéov, avénoelg ond 0,76 oe 3,17
meq vrepoedimv/kg Mmdiov petd amd 150 nuépec Katdyvéng Kot ot CLVEXELN UEIDGELS
oe 2,69 meq vrepolewdiov/kg petd and 180 nuépeg katdyvéng avaeiépdnkav oamd Tovg
Georgantelis et al. (2007) oe koteyvyuéva Podva umetékia. Emiong, dAlot gpgvvntég
(Awad et al. 1968) dwmictOoaV HEI®ON TOV CLYKEVIPMOOE®V T®V VIEPOEEBinY oe Bodvod
Kpéog pHetd T ovvtipnon tov otovg -4 °C eni §0o efdouddec. O GuVTOUOTEPOS YPOVOC
EUGAVIONG OLTNG TNG HelmoNng o€ GUYKPIoN HE TO ELPNUOTO TNG TOPOLONG UEAETNG
TPoQavMG oyetileton pe TG dapopetikés Oepuokpacieg Katdyvéng kot amobnkevong.
Qo61660, AVENGES TOV GLYKEVIPDCEMV TMV VIEPOEEWIV 6€ Mmapd waplo Katd T
S1dpketo mopoteTapévng katdyoing ent 13 prveg otoug -20 °C kar -30 °C, éyovv emiong
avoeepBel amd aAhovg cvyypageis (Baron et al. 2007).

Ye ovtiBeon pe v opddo CONT, ot GAleg opddeg mOPOLGINGOV GLYKEVIPADGELS
vrepoewdiov ot omoieg avéavovrov (P<0,05) ctabepd katd v dbpkela g KOTAWYLENG,
0ALG OAeg avtég ol cuykevipwoelg Nrav youniotepes (P<0,05) and exetveg g CONT
opdodoc. Tapouoteg taoelg £xovv mopatnpndel katd tn dapkel TG KATAWYLENG 08 VOTd
YOPWVE UTIPTEKLO EUTAOVTICUEVO [E EKYLAIGHOTO dlopdpwv kapvkevudtov (EI-Alim et al.

1999), kabohg kot ce Podtvé UMPTEKIO EUTAOVLTIGUEVO HE OAPOPO OVTIOEEWDOTIKE
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(Georgantelis et al. 2007). Xtnv mapovoa perétn, ot opddeg CONT kot TP100 mopovciocav
mv 180" nuépa g kotdyvéng tig vyniotepeg (P<0,05) cuykevipmdoglg vrepoedimv pe
péoec Tég 2,84 wan 2,16 meq vrepoéediov/kg, avtiotoya. Ot opddeg TP200 ko TOC
enpavicav youniotepeg (P<0,05) ocvykevipooelg pe pécovg 6povg 1,65 ot 1,72 meq
vrepolediov/kg, avtiotorya, evd 1 opado TP300 eiye ™v kpotepn (P<0,05)

ovykévipwon vrepolediov (1,28 meq vrepoledinv/kg) oe oyxéon pe OAeg TIg AGAAEG OHAdEC.

2.4. Emidpaocny tov eKYvMGUATOV QUIAWV €IS GTIS GUYKEVIPMOGELS THS HNAOVIKHG
O10AOEDONS GE VWITA YOIPIVA UTIIPTEKLA TTOV GOVTHPOVLVTAY 6€ Katawvln eri 180 nuépes

H xotdyvén eivon pio amd 11g mo onpavtikég pefdoovg dotpnong tov KpEUTog Kot TV
Kpeatookevacudtov. Or yaunidtepeg Beppokpacieg katd tn Odpkeln ™S KATAWYVLENG,
eEAY1OTOTO10VV OAAG OV amokAeiovy TV 0&eidmon TV Mmdiov. v mapovco HEAETN, N
extiunon g o&eldmwong towv Amdiov oev Paciomke otov mpocdopioud udvo TV
ovlevyuévav deviov kol Twv VOpovTepoLediny Tov Mmdiny, Ta omoio eivol TpmTOYEVN
mpoidvta NG o&eldmong Towv Mmdiov, 0AAL KOl GTOV TPOGOIOPIGHO TNG MUNAOVIKNG
S1aAoeHONG, N omoia eivar £va dEVTEPOYEVES TPOTOV 0EEIdMONC TV AUTIdimYV.

Ymv Ewova A3 amewoviovior To OTOTEAEGUOTA TOV OVOADGE®V TNG UNAOVIKNG
OAOEHONG 0€ VOTA YO1pIVE UIPTEKIO TOL GLVVTNPOLVTOY o€ Katayven eni 180 nuépeg. H

o&eldmwon twv derypdtov ennpealotay onuavTiKd ard T oldpkela g katayvéng (P <0,01).

Ewova A3. Enidpaon tng poctnkng ekyvMopdtov gOAL®V Mg og cuykevipmoeglg 100 mg

GAE/kg (opdda TP100), 200 mg GAE/kg (opndda TP200) kot 300 mg GAE/kg (opndda TP300),

KaOdG KoL TG a-ToKoPeEPOANG o€ cuykévipwon 50 mg/kg (opdda ATOC), eni TV GLYKEVIPDOGEDY
™G UNAOVIKNG SIIASEDONG G KATEYVYLEVO UTPTEKLO TTOV GLVTNPOVVTAY G KaTtayuén ent 180 nuépec.
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Y& OLEG TIG OUAOEG, Ol GLYKEVIPAOOELS TNG UNAOVIKNG dlahdebong awéavovtav (P<0,05)
YPNYOPQ KOTA TN SAPKELR TNG KATAWYLENG Le TNV TayOTEPN AENCN VO GNUEIDOVETOL KOTH TN
dupkew TV TpoOTEV 120 NUEPOV NG KATAWYVLENG. XTN CGLVEXELW, 0 PLOUOC avENONG NG
uNAovikng dtaAdetiong empPpadvvotav (P<0,05) 1 otobepomoovvtav péypt to T€A0G TG
KATAOWYLENG.

Ymv opdda CONT, n avénomn g cvykévipwong g UNAOVIKNG O10AdeloNg HeETd amd
120 quépec katdyvéing frav mepinov £E1 opég peyoddtepn and exeiv g 1™ nuépac. Ta
armoteléopoto  ovTtd Ppiokovior o€ cvopeovic pe UEAETEG TOL  AVEQEPAV OTL Ol
OLYKEVTPAOOCELS TNG UNAOVIKNG O10AdehONG onpeiwoay ™ peyodlvtepn avénon puéxpt tov 30
pnva. g KoTtdyouéng voromv KotdmovAwv (Brannan & Mah 2007) kot yoipwvov kpéatog (El-
Alim et al. 1999). Eivoi, 6uwg, oe avtifeon pe dAleg peréteg mov avépepav OTL 1
HEYOADTEPN QDENCT] TOV GUYKEVIPDOGE®V TNG UNAOVIKNG SAdEDONG G€ KPENS KOTOTOVLAOV
oLVEPN KaTd T d1dpKeEl TOV TPMOTOL uRvo TG Kotayvéng (Soyer et al. 2010), evod og
YOPWVA UMQTEKIO KATO TN OAPKEIN TOV TPOTOV 600 unvev g katdyoéng (Sasse et al.
2009).

Oleg o1 dAheg opadeg mapovciooay HEIMUEVEG CLUYKEVIPDOCELS UNAOVIKNG SLOAdEHONG o€
oxéon pe v CONT opdda. H oudda TP100 moapovcioce CLYKEVIPMOELS UNAOVIKNG
dhoetiong younAdtepeg (P<0,05) amd exeiveg g CONT oupdooc, aAld vynmAOTEPEG
(P<0,05) amd exeiveg g ouddag TP200, xaBOAn n Sidpkeln g KOTAYLENG. AVTO
vrodeikvue 0TL TO ekyOAMoua EOAA®Y Mg ot 86on tov 100 mg GAE/kg (opdada TP100)
emPpdovve v ofeidwon tov Mmdiov oe oxéon pe v CONT opdda, aAld frav Arydtepo
amotelecpotikod and ™ d06omn twv 200 mg GAE/kg (opada TP200). Eniong n opdda TP200
TOPOVGIUGE GVYKEVIPMOGELS LNAOVIKNG dtaAdebione mapdpoteg pe exeiveg e opndodag ATOC,
aAAG vyMAGTEPEG Omd ekelveg TG opdoag TP300.

EmnAéov domotdbnke 611 tqv 180" nuépa tg katdyvéng, 1o ekyvioua @OMOV eMAC
ot 06on tov 100 mg GAE/kg (opdda TP100) emPpddvve (P<0,05) tnv oeldwomn tov
Mmdiov g CONT opddog katd mepimov 31%. Emiong, ot do6on tov 200 mg GAE/kg
(opada TP200) emBpaduvve (P<0,05) v o&eidmwon tov AMmdiov katd nepimov 53 %, evd
ot d6on tv 300 mg GAE/kg (opdda TP300) katd nepimov 74%. Amd avtd cuvayeton Otu
10 gkyLAICHO EUAA®V eAldg otn 06on twv 300 mg GAE/kg Ntav 10 Mo anoteAesHATIKO
péco vy v emPpddvvon g o&eldwong tov Amwdiov kKot v aupivven tov

TPOOLEWMTIKOV EMATOGEWV TV N-3 AMmapdv o&Emv kot tov NaCl. Ta arnotedéopata g
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TapovoOS UEAETNG OEV NTAV OLVATOV Vo GLYKPOOVV pe GAAEG OVAAOYEG WEAETEG, OPOV
EKTETAUEVN PIPAMOYPOPIKT EPEVVO OEV OTOKAAVYE OVOPOPES CYETIKA LLE TNV EMDOPACT TOV
eEKYLAMOUATOV EOAA®OV €MAG OTIC GUYKEVIPMOEIS TNG UNAOVIKNG O10Adeliong oe vomd

YOPIVE UTLPTEKLO, TTOV GLVTNPOVVTIAV GTNV KATAWLEN.

2.5. Emiopacny towv eKyoAloudTOV QUIAMV EA10S GTIS GUYKEVIPMOGEIS TMOV KapRovoiiwy
TOY TPOTEIVOV GE VOTD YOIPIVA UTIPTEKIA TOV GOVTHPOULYTAY 6€ Katdwoln emi 180
NHEPES

H o&edmtikn aAloiwon Tov TpOTeEivVaV 6 VOTE YO1ptval UTIQTEKLN KOTd TN O18pKELR TNG
ocuvInpnong tovg oe Katdyovén, omewoviletor otnv Ewova A4. H ovykévipoon tov
KapPovorov tov tpoteivov avéavotay (P<0,05) oe 0Aec T1g opddeg katd T SdpKeEW TG
KATAWYLENG KATAOEIKVOOVTAG OTL 01 TPMTEIVEC TOV HLVAV GTO KOATEYLYUEVO UTLPTEKLO NTOV
eMOEKTIKEG o€ 0&gidmon.

v oudda CONT, 1 apyikn cuYKEVTP®OON TOV KOPBOVOM®V TOV TPOTEIVOV TOL NTOV
1,22 nmol/mg npwteivng, avéavotav (P<0,05) pe to ypodvo xatdyovéng yio va eBdcel petd
and 180 muépec v Tt 2,71 nmol/mg m omoia NTOV VAEPIWTAAGIO TNG OPYIKNG
ovykévipoone. Ot Tég autég eival oOUQOVES pe eKelveg mov €yovv avoeepbel yu
Kateyoyuévo umovtt (1,75-2,2 nmol/mg mpwteivng) wkou otbog (1,4-1,75 nmol/mg
npwteivg) Kkotomoviov (Soyer et al. 2010) kot ot)bog (1,10-3,41 nmol/mg mpwteivig)
yoromovrac (Mercier et al. 1998).

2
3

—0— CON
= —e— TP100
wE —a— TP200
] +—TP300 -
25 —&—T0C
; S I — —“
- & -
ol
= =
< -
Sz
23!
=
0 v v y
1 60 120 180

AGpKeIa GUVTTPIOTE (MUEPES)
Ewova A4. Enidpaon tng mpoctnkng ekyvAMopdtov eOAL®V Mg og cvykevipmoels 100 mg
GAE/Kkg (opada TP100), 200 mg GAE/Kg (ondda TP200) kat 300 mg GAE/Kg (opade TP300),
KoBdg Ko NG a-ToK0PePOANG o€ cvykévipwon 50 mg/kg (opddo ATOC), eni twv CLYKEVTPOGEDY
TOV KApPOVOAOV 6E VOTTA PTPTEKLO TOL GLVTNPOVVTAY 6 Katayvén et 180 nuépec.
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[Mopdpoteg avénoelg Tov kapPovoriov Tov TpOTEivOy xovv avagepbel Katd tn didpkeio
™G GuVTHPNONG YopLdv o€ Ttayo (Srinivasan & Hultin 1997, Eymard et al. 2009). ErutAéov,
Kateyvyuéva yapla otovg -20 °C mapovciocoy onuavtiky avénon tov KopBovolov tov
TpOTEIVOY NON petd oamd 8 pnveg xoatdyovéng, ¢Bdvovtog petd amd 13 unveg oe
oLYKEVTPOoELS KapPovuriov 97,7 nmol/mg mpwteivng, mov cuvendyoviotr o&eldwon TV
npoteivov (Baron et al. 2007).

H Ewova A4 deiyvel cap®g 0Tl 1 S1ApKELD TG KATAWLENG 00KOVOE 10(LPN EMIOPAOT
o1V 0&EI0MON TOV TPOTEIVOV TOV YOIPVOV Umetekidv. Katd m didpkela tov 60 tphtwv
NUEPOV NG KATAWYLENG, dev vanpyay onuaviikés owpopéc (P>0,05) peta&d OAwv tov
opddwv, evd v 120" nuépa o1 cuYKeEVIpOOES TV KapBovolMmv TV TPOIEIVOV 6TV
opdda TP300 rav yaunrotepeg (P<0,05) and exeiveg twv dAA®V OpAd®V TOV dEV dEPEPAY
(P>0,05) peto&d tovg. Tnv 180" nuépo g katdyvéng, n opdda TP100 mapovcioce
ovykevIphoelg kapPovoriov mapopoteg (P>0,05) pe exeiveg g CONT opddog, oArd
vynAodtepec (P<0,05) and ekeiveg tov opddwv TP200 kot ATOC ot omoieg dev d1€pepav
(P>0,05) peto&O tovg. H opdda TP300 mopovoicce ovykevipdoels Kopfovoliov
yopunAotepec (P<0,05) and ekeiveg tv opddmv TP200 kot ATOC, yeyovdg TOv VTOSEIKVVEL
OTL N LYNAATEPN AVOGTOAN TG 0EEIBMONG TOV TPOTEIVOV YIVOTOV LE TO EKYOAICUO GUAA®DV
eMac otn 6o tov 300 mg kpéatog GAE/kg.

Av ko m enidopaom ™ KapPovLAIMONG TOV TPMOTEVOV GTNV TOOTNTA TOV TPOPIL®Y £XEL
eMdylota peretnBel, p wpdo@otn peALTn a&loAdYNcE TIC OPVNTIKEG EMUTTOCES TNG
ofeidwong tov mpoteivov oto Tpdéeua (Lund et al. 2011). O oynuotiopds TV
KapBovOM®V TOV TPOTEIVOV GLVETAYETAL TV OTOAEN PACIKOV OQUIVOEE®VY, LEUDVEL TV
TEMTIKOTNTO TOV TPOTEVOV Kot 00Nyel oV vIoPAOION 0PICUEVOV YOPAKTPIOTIKOV TNG
nootrog 6mwg n ven (Lund et al. 2011). Qg ek TovTOV, 1| TPOGONKN EKYVAGUATOV EVAADV
eMdg oe tpooa pe Phon 1o kpéag Ba pmopovice vo evioyOoel TG Opemtikég Ko
OPYOVOANTTIKEG 1010TNTEG TOVS HEG® TNG OMOTEAECUATIKNG OVOGTOANG TG 0&Eldmong TV

Mmdiov Kol TPOTEVOV.

2.6. Emiopacn Ty ekyv Aicudt®y 9UlAmV eAdS OTIS GVYKEVIPOGELS TOV GOVLPVOPVAIWY
TOV TPOTEIVAOY G VOTA YOIPIVA UTIPTEKIA TOV GOVTHPOLVTAY o6& Katawoln emi 180
HUEPES

H enidpaon g katdyvéng oTic CLYKEVIPAOGELS TOV GOVAPLIPVAI®V TOV TPOTEIVAOV GTA

VOTEA Yo1ptva UTOTEKLO. aKOAOVONCE €val S10POPETIKO TN amd avtd Tov akolovOnGce 1
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nopay®yn Tov tpoteivov (Ewova AS). H cuykévipwon tov covApudpuAmv og OAEC TIG
opddeg pewwvotav (P<0,05) katd tn owbpkelo ™G KATAWLENS, KATOOEKVOOVTOS OTL Ol
TPOTEIVEG TOV VOV OTO KATEYVYUEVO UTPTEKLO Tav gvaicOnteg oty 0&eldwon. Xtnv
apyn TG Katdyoéng, ol GLYKEVIPOGELS TOV GOVAPLOPLAM®MY G OAES TIC OUAOES NTAV GTNV
weployn TV 68,4-69,7 nmol/mg mpwteivng ko dev dépepav (P>0,05) peta&d tovug,
VTOSEIKVHOVTOG OTL ToL TPOOTIOEUEVA OVTIOEEWSMTIKG OgV eMNPEAlOV TIG GLYKEVIPAGELS TMV
cOLAPLOPVAIWV. AVTEG O1 apYIKEG GVYKEVTPMGELS petwvovtay (P<0,05) pe v dibpkela g
KoTdyvéEng ya va 0doovy v 60" nuépa tuéc g meploync 46,8-51,3 nmol/mg npmteivig
nov dgv oépepov (P>0,05) peta&d tovg. Ta amoteléopoto avtd vrodeikvoav 0Tl M
o&eldwon tewv mpotelvov Mtov NoN o e£EMEN, aAld M emidpoon TV mpooTfEpEVOV
AVTIOEEOMTIKMV OEV MTOV CTUOVTIKY.

Otav n xatayvén mapatddnke and 60 ce 120 nuépeg ko, otn cvvéyela, oe 180 nuépeg,
01 GUYKEVIPADOGEIS TV GOVAPLOPLAIV Gg OAeG TIC opddeg eEakolovBncay va. PEdVOVTOL
(P<0,05) pe pvOuode peimong ot omoior v 120" nuépa Hrav younidtepotr (P<0,05) omd
ekeivovg g 60™ nuépac, evd v 180" nuépa frav younrotepot (P<0,05) amd ekeivovg Tng
120™ nuépac. Avtd eiye og amotéhecpo, N HECN GLYKEVIP®OTN TOV GOLAPLSPLAIOV Vo
petoveton (P<0,05) and 68,4 oe 46,8 nmol/mg mpwteivng (amdAE TV GOVAPLIPLAI®Y
katd 21,6%) v 60n nuépa, oe 35,7 nmol/mg mpwteivng (andAew TV GOLAPLIPLAI®V
Kot 47,8%) v 120" nuépa kon o€ 31,6 nmol/mg npwteivng (andAeio TV 6oLAPLIpLAI®Y

Katd 53,8%) v 180" nuépa.

Ewova AS. Enidpaon tng mpoctnkng ekyvMopdtov eOAA®V Mg og cuykevipmoelg 100 mg
GAE/kg (opndda TP100), 200 mg GAE/kg (opnadaTP200) kot 300 mg GAE/kg (opdda TP300),
KaOdG KoL TG a-ToKoPeEPOANG o€ cuykévipwon 50 mg/kg (opdda ATOC), eni TV GLYKEVIPOGEDY
TOV GOLAPLIPLAIOV TOV TPOTEIVOV GE UTLPTEKIN TOL GLVTNPOLVTAV 08 KOTAWLEN eml 180 nuépeg.
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H avéavopevn amdAelnr t@v GOLAQLUOPLAI®V Kotd Tn OSudpkel NG KATAWLENG
vrodeikvue gviovotepn 0&EIdmON TV TPOTEIVOV pE TV Tapdtaon g katdyvéne. Ta
AmOTEAEGLLOTO AVTA CLUE®VOUV pe peréteg (Soyer et al. 2010) mov avépepav andAeleg KaTd
65,8% a1 33,8% OTIG GLYKEVIPOGELS TWV GOVAPLIPLAI®V GE KPEAG KOTOTOVAWMY UETA OO
6 unveg kaTtayoin. Melwon oTIC GLYKEVIPMGELS TV GOVAPLVIPLAIWV Exel emiong avapepOel
o€ KpEOG KOTOMOVAOL KaTA TN dwdpkela g Kotayvéng tov (Khan 1966), kabdg kot oe
neuppavec kposopatiov yolomovAag (Batifoulier et al. 2002) kot kiud yopidv kotd TN
ddpketa g katayvéng tovg (Eymard et al. 2009).

Tnv 120" ko tnv 180" nuépa g katdyvéng, ot opddec CONT ko TP100, o1 omoieg dev
oépepav (P>0,05) peta&d tOovg OTIC GLYKEVIPAOGEIS TV GOLAPLIPLAI®V, Tapovcialav
xopnAotepes (P<0,05) cvykevipmdoeic covipuopuAinv amd 6,1t ot opddeg TP200 kar ATOC,
mov emiong oev 0€pepav (P>0,05) peta&d tovg, kot moAd yauniotepeg (P<0,05) and 6,11 n
oudda TP300. Ta amoteléopota avTd LTOSEIKVVOY OTL TO EKYVAMGHA TOV GUAA®V EALAG 6T
doon tov 100 mg GAE/kg (TP100 opdoa) dev eiye aviioEedmTikn dpdaon 6€ GUYKPION LE
v opada CONT. Avtifeta, otn 06om twv 200 mg GAE/kg (TP200 opdoa) to ekydMopa
Nrav mo amoteAecuatikd eniPpadvvovtag (P<0,05) v oleidwon TV TpOTEIVOV, EVD 01N

do0on tov 300 mg GAE/kg (TP300 opdda) mpocépepe Ty peyordtepn enpdovvon.

2.7. OpyovoinmTiKY) Avdivcy KATEWOYUEVMY XOIPIVOY UTIIPTEKIOV OIS EXNPECLETOL OO
™Y APOGONKY AvEAaiov GTIS YOIPOTPOPES KAl EKYVIIGUATOV QVIAWY 1S KAl O-
TOKOPEPOINS GTOV KLU,

Yy mapovoo PeEAETN, N eAdyiotn Pabuoroyia Tov S wov onpave "ovte BEA® ovTE OV
apéom", BewpnOnke OTL AVIITPOCHOTEVE £vo. OMOOEKTO TPOoidv pe Paon 1o KpEag, VO
Babuoroyio kGt tOov 5 Bewphnke OTL aAVTIMPOS®OTELE €val YN OmOdEKTO TPOioV yloti
oNpUaTod0TOoVGE tol LETOPOAN Ao TNV adpopia TPOG TNV avTurdoeta.

Kateyvypéva pmotékio g opddoc CONT-S (opdda pe nAéroro) Eapov to anodektd
anoteAéopoTo ooung kat yevong 7,3 kot 6,5, avtictoryo (ITivaxag A2). To amotelécpoto
aVTd GUVAOOVV LE HEAETES, OTIG OMOlEg OEV ONUEIOONKE AALAYT] OTO GpOUA LOYEPEUEVOV
LD poav yoipov mov mepielyav avEnuéva enimeda Atveddikod o&€og AOY® g TpoohNKNg
oTIS YopoTpoPés nhehaiov (Hartman et al. 1985, West & Myer 1987, Larick et al. 1992).
‘Exer mBavoroynbel 011, Aoyw tov LYNAOD emmESOL TOL AveEANiKOD 0EEOC GTO YOPVO
Kp€ag, Ta TPoiovta 0&eidmoNng Tov avayvmpilovtol wg PLGIKA GLGTATIKA THG OGUNG/YELONG

1OV Yo1pvov kpéatoc (Melton 1990).
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Mivakag A2. OpyovoinmTikn avAALOT) KATEWYLYUEVOVY YOIPIVAOV UTIPTEKIDV
onw¢ emmpedletal omd TV TPocOHNKn MVELNIOL GTIS XOPOTPOPES, KABMG Kot
EKYVMOLATOV QUAA®Y MGG KoL 0-TOKOQEPOANG 0TOV Kipd TV LD podv

Kateyvoypéva yorpiva pmoetékia

Oopny 'gdon
CONT-S 7.3+0.2° 6.5+0.2%
CONT-L 4.4+02° 4.0+02°
TP100 50+0.1° 46+01°
TP200 6.0+0.1° 55+02°
TP300 6.6 +0.3° 6.0+0.1%
ATOC 59+0.2° 53+0.2%

*Ta omoteAéopoTo ek@palovTol Mg HECT TN £ TUTIKY amdKAoN 3 ETOVOAYEDV.
Aryéc oty iSta oTAMY pe kowod ekBET Sev dropépovy onpavtucd yuo P>0,05.

Ye avtiBeon pe to pmetékioa g opadag CONT-S, ta kateyvypéva pmoetékia g
opuddog CONT-L (opdda pe Avéhono) €rafav Tig pun amodektéc Pabuoroyieg ooung kot
yevong 4,4 kai 4,0, avtictoyo (Ilivaxag A2). Ot emnt®oelg TovV avénuévey emmedov a-
MvorevikoD 0&EE0g 610 Kpéag AOY® NG TPOoGONKNG OTIS YOpoTPOPES MveAraiov, enl TOL
apduaTog Tov Kpéatog sivar avtikpovoueves. Ot Shackeford et al. (1990) avépepav Ot
EKTOOEVIEVOL QOKIUOOTEG YEVONG UTOPOVGAV VO aviyveEDGOUV OVGAPESTO OPDOUOTO GE
poyepepévo Coapumov mov mepieiye 3% a-Avoievikd o&y. Emmiéov, o1 Botsoglou et al. (2012)
Bpnkav OTL 0 EUTAOVLTICUOG TOL YOPWOV KPEATOC OE a-AVOAEVIKO 0&D O10péGOV NG
TPocONKNg ot YOPOTPOP ] MVEAAIOL TPOKOAOVCE UEIMOYN TOV YOPAUKTNPIGTIKOV TOL
apOUOTOG oT0 payepeuévo kpéag. Qotdéco, ot Kouba et al. (2003) avipepov otL
EKTOOEVIEVOL SOKIUAOTEG YEVOTNG MOMC Pprkav o Tdon Heiwong TV YopoKTNPIOTIKOV
oCUNG Kot yevong o€ yopwd Kpéag mov mepieiye mepimov 3% oa-Avorevikd o0&, evd M
OpYOVOANTTIKY] avéAvom €0eiée OTL poyelpepévo Almog mov mepeiye méveo ond 5% a-
AMvorevikd 0&D elye onuavTikKé YOUNAOTEPT OGUN/YedoN XOPVOD Kot €VIOVOTEPO UM
QLOAOYIKO dpopa. Apketég GAheg pedéteg €xovv Katadeilel, emiong, v EAAewym TV
EMNTOCE®V TNG TPOCHNKNG OTIC YOPOTPOPES AVAPOCTOPOVL, €ML TNG OPYUVOANTTIKNG
a&loAdynong tov payslpepévov yopvod kpéatog (Ahn et al. 1996, Matthews et al. 2000,
Oeckel et al. 1996). Emmpdcbeta, npdopoteg peléteg avépepav OTL 1| OPYOVOANTTIKY
Babupordynon mapopéTpov OT®G 1 YEVOT Kol 1) GUVOAIKT 0modoyn o€ Ppacuéva yolpvd
Aovkdvika dev emnpealdtav amd v mpoctnkn Aweraiov (Valencia et al. 2008). Xe
ocvpoovia pe v opddo CONT-L, ta xoateyvyuévo pmetékio e opddag TP100 éhafav
v amodektn Pabporoyio ooung 5,0 kot ™ un amodekth Pabuoroyia yedong 4,6, ot omoieg
opmg rav vymiotepeg (P<0,05) amd exeiveg tng CONT-L opddoc (ITivakag A2).
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Ta opyovoAnmtikd ovtd yopokTNPoTiKd Peitidbnkav onupavtikd (P<0,05) ota
pumetékio Tov opddwv TP200 kot ATOC mov élaPav amodektég Pabporoyieg ooung kot
yevong, ot omoieg dev d€pepav (P>0,05) peta&d tovg kot frav vynidtepeg (P<0,05) amd
exetvec g opdodag TP100. IMapdra avtd, tig vynidtepes (P<0,05) Babuoroyieg ooung kot
yevong éhafav ta kateyvyuéva umptékio g opddag TP300. Ta arotedéopota avtd givan
o€ CUHEMOVIOL PE UEAETEG TOV AVEQPEPAV OTL KATEYVYUEVA XOIPVE UTLOTEKIN e TPOGOTKN
EKYLAMOUATOV amd KOVKOVTOL0 GTAPVADV glyav younAotepes Pabpoloyieg ooung oe oyéon

ue Tovg paprtoupeg (Sasse et al. 2009).
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E. XYMIIEPAXMATA

[pot™ @aon TepopaTicp®v

Amd TV TPOTN QACT TOL APOPOVSE TN OEPELVNOT TNG OLVATOTNTAG TOPAUCKEVTG
EKYLAMOUATOV UMMV €MAC HE OVTIOEEOMTIKEG 1010TNTEC, TPOEKLYOV TO TOPUKATH
CLUTEPACLLOTOL:

e H dheon tov ppéckmv OALOV Kot 1 arodfkevot| Tovg yio. 1 nuépa otovg 20 °C siye
g amotéAeopa tn peiwon (P<0,05) g avtio&edmTIKNG TOVG IKOVOTNTAG EVOVTL TOV
AEMTOKOUEVOV PPECKMV QUAA®V. Q0TdG0, M HElWON oVT 0EV NTOV GNUOVTIKT
(P>0,05) 6tav ta akespéva ppécka eOALA amodnkevovtay yio 1 nuépa otovg -20 °C
kot Oyt otovg 20 °C. Te mepintwon mov N anodnkevon tov @OV ctovg -20 °C
napoatevotoy oand 1 oe 7 MUEPES, M OVTIIOEEIOMTIKY] KOVOTNTO TOV OKEPUIWV
QPECKOV PUALDV UELOVOTOV GTLLOVTIKAL.

e Otav 0 ppéoka pUAAL VTOPBAALOVTAY, TPV OO TNV AAEGT| TOVG, G€ ENPOVGT GTOVG
40 °C yio 2 nuépeg ko1 61N GLVEXELD T odecspéva UM amobnkedovtav yio 1
nuépa otoug 20 °C, 1 avTioEEdOTIK TOVg 1KOvOTNTA TopovstaldTay avénuévn
(P<0,05). H avtio&edmtikn KavoTTo outdv Tov QUMY dev  petaBaiidtay
(P>0,05) axéun kot dtav 1 Sidpketa amodikevorc Toug otoug 20 °C mapatevodToy
oe 7 1 kar 30 nuépeg, | axoun kot dtav To GUAL avTh amodnkevovay otovg -20 °C
v 30 nuépec.

e H exyuMoTiKi] IKavOTNTo TOMKOV SI0AVTOV OTMOG TO OKETOVITPIAIO KOl 1] OKETOVT,
oTNV TOPAAAP] POUIVOMKOV EVOGEMY amOd TO UAAN €MAG MTOV TOAD UEYOADTEPT
oamd ekelvn) MyOTEPO TOAKAOV OAVTOV OTO¢ o OtabvioBépag kot o 0&KOG
avieotépoc. Eviovtolg, n tofikdtnto Kot 1 pKpn, OXETIKA, TTNTIKOTNTO TOLG
KaO1GTOVGAV  OMOYOPEVTIKY TN XPNON TETOWWV  EKYLVMOUATOV G€ KpEag 1
KPENTOGKEVAGLOTO.

e To amotehéopoto amd Vv €£étaon GAAOV TOMKOV SWAVTOV KOTESEWEAV TNV
VIEPOYN TOV VIOUTIKAOV SAVUATOV TG aBavOANG TNV TOPaAaPr] TOV POVOMK®OV
eVOoE®V amd ta. GUALN ™G eMdGs. TIépa amd Tt peydAn ekyLAIGTIKN TG KOVOTNTA
e€artiag Tov MOAMKOV NG YopoakTNpa, M oBavOAn vrepeiye, emiong, Evavil TV
A OV TOMKOV d10A0TOV Kot 6Tov Babud toikdmTds TS, 0 omoiog etvatl, GYETIKA,
TOAD LKPOG.

e H exyvlotiky wavdétto TV VOATOOOVOMK®OV SOAVUATOV OEV UTOPOVGE VO
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OLGYETIOTEL PE TNV TEPLEKTIKOTNTA TOLG o€ obBavoin. Kot avtd ywori otav 1
TEPLEKTIKOTNTA 0 OBOVOAT TOV EKYLMOTIKOV PEGOV av&avoTtav Tavm amd to 50%,
N EKYVAOTIKN TOL WKOVOTNTO avEAVOTAY, EVAD OTOV 1 TEPLEKTIKOTNTA GE oBavOAn
pelovotay Katw oamd 10 50%, M eKYLAOTIKN Kavotnta, emiong, avEavotav. H
EKYUMOTIKT  KOVOTNTO  VOUTONOOVOMK®DY JWAVUATOV [HE TEPLEKTIKOTNTO GCE
afavorn 60% Mrav moAd KaAbTePN and SHADUATO HE TEPIEKTIKOTNTO GE aBovVOAN
30% 1 40%.

e H Béltiom exydMon TV TOAVQAUIVOADY emTLYYXOVOTOV HETE omd avadevon ent 6
Opeg TOV PUAADV TG eMAg pe voatooBavoAiko Sdivpa 60%. IMapdraon g
dbpkewag exydMong oe 8 1 kar 10 dpeg dev £deiée Pertimon (P>0,05) tng
EKYVMOTIKNG IKAVOTNTAG.

o YYPOypoUOTOYPOUPIKT OVAALGT TOL VOOTONOOVOMKOD EKYLAGULOTOS TV QOAA®V
™G EMAG £0€1EE APKETEC KVPLEG YPOUATOYPOUPIKES KOPLPES, 01 omoieg eml T Pacet
TOV (POVOV KaTokpatnong toug Kot tov UV-Vis pacpdtov, avayvopiotnkoy og
oeKoipdoedn (ehatogvpomaivn kot Bepumackolitng), erapoveg (Aovteoiiv, 7-0O-
yAvkolitng  oamiyevivng,  7-O-yhvko(litng  Aovteodiving kot 4-O-yAvkolitng
AovteoMvng),  orlaPovoreg  (povtivn),  KOU  LTOKOTECTNUEVEC — (POIVOAEG
(VOpo&VTVPOGOAN). H elatocvpmmoaiviy Tov 1 KLPLOTEPT EVAOGT GTA GUAAN TNG EAMAG
akoAovBovpevn omd Tov yAvkolitn g AovteoAivng, Ttov Pepumackolitn, TNV

AovTEOAVT KoL TNV VIPOELTLPOGOAN.

Ag0TEPN PG TEPUUATICUOV
Ao T 0ebTEPN PAGT OV POPOVSE TN OlEPEHYNON TNE SVVATOTNTOG YPNCLLOTOINONG
ekyLAMoUATOV QUAL®V A4S Yoo TRV emPpddvvorn ™G 0&eldwons tov Mmdiov Kol Tov
TPOTEVAOV VOOV YOPVAOV UTIPTEKIOV TOV NTAV EUTAOVTICUEVA GE o-AVOAEVIKO 0&D Kot
ocvvtnpodviay otovg 4 °C, Tpoékuyay To TaPUKATO GLUTEPAGUTOL
e H yopfiynon upe tig x01potpoég nielaiov 1 Mvedaiov dev emmpéace (P>0,05)
TNV GVGTOGCT] TOV EMUNKT poylaiov HLOG TV Yolpwv 6€ TPMTEIVES, VYpAGio Kol
Mmog, kaBdg Kol TOPAUETPOVS TNG TTOWOTNTAS KPEATOS Omws T0 pHaa ko v
andiewa omov (drip loss).
e H avtikatdotaon tov NAEAOIOL NG YOPOTPOPNG amd AVEANLO, OONYNOE GE
peimon (P<0,05) tg avaioyiag Tov cuvoAoL TV N-6 Amopdv o&émv kot pio

ocuvakorovin avénon (P<0,05) tg avaroyiog tov cuvorov TV N-3 AmTap®dV
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o&éwv. H avénon g avaroyiog tTov cuvoAov Tov N-3 Mmapdv 0wV opeldTay
omv adénon (P<0,05) tov avadoyidv Tov a-MVOAEVIKOD 0EEOC, TOV
ewootnevievoikov o&éog (EPA) kot tov eicooidvonevtevoikov (DPA), aidd oyt
TOL €1KOG1OVoEEEVOTKOD 0EE0G (DHA) otov pukd 16t6 0V Y0oipov. Qg cuvémeia
QLTOV TOV 0AAOY®V, M ovoAoyio TOV KOPECSUEVOV Mmapdv oEEwV avénonke
(P<0,05) ka1 1 avaroyia TV povoakdpestov Mmapadv o&fwv ueuwbnke (P<0,05),
evd M avoroyio tewv moAivoakdpeotov Amapov ofémv (PUFAs) mapéueve
OUETAPANTY.

e H mpocOnkn tov ekyuACUITOV TV GUAAOV EMAG GTO VOO YOPIVE UTLPTEKLNL
oL cuvInpovvVTaY o€ cVVONKeS Yo&ng dev emnpéace (P>0,05) tig Tipwég pH mov
nrav oty mepoyn Twov 5,82-5,75 kaboAn v mepiodo cuvinpnong twv 9
NUEPDV.

e H mpocOnin tov ekypMopatov tov eOA®V eMds otig d0celg Tov 200 1 300 mg
GAE/kg, xabng kot Tpochnkn tokoeepdAng ot d6on tv 50 mg/kg Peitiovay
(P<0,05) v gpvBpodtnTo. (adénom tinmv a*) kabmg kot Ty eotevotnta (abéEnon
TIHOV L*) 10V vordv pmetekiov o oxéon pe m 00on tov 100 mg GAE/kg kat
™V oudda TV paptopmv. Qotdco, 1 oyxpdTe (TWES b*) v vordv yoipvav
UTLPTEKIDOV NTAV AVEINPEACTN OO TNV TPOCONKN TOV AVTIOEEIOWTIKOV.

e Ot ovykevipmoelg TV GLLEVYUEVOV OlEVIMY, TPMOTOYEVAOV TPOIOVIWV 1TNG
o&eldmwong Tov Amdinv, ota VOTd Yopvd UmQTEKL Tapovsialov ovénon
(P<0,05) ot O)ec Tic mewpapotikés ouddeg v 9" nuépa g cvvripnong vrod
Yyoén. Qo1060, N TPOGHNKN TOV EKYLAICUATOV TOV GUAA®V EAMAC 6T 0001 TV
200 ko, wwitepa, tov 300 mg GAE/kg, kabdg kot 1 TposHnKn ToKoPePOANG
o o6on twv 50 mgkg elyav ©¢ amotéAecuo TNV EUPAVIOT YOUNAOTEP®V
(P<0,05) ovykevipmdoemv cvievyuévav dieviov o€ oyéon pe tn d6on twv 100 mg
GAE/kg kot v opdda tov paptopov. H mpochnin tov ekyviicpdtov tov
@OAMOV gMdg otn 66on tov 300 mg GAE/kg mopepnddile v mapoaywyn tov
ocvlevyuévav devimv og oyéomn He TNV opdoa TV LapTOPOV GE TOGOCTO TEPITOL
9%.

¢ Ot GLYKEVTPMOOELS TOV VOPOLTEPOEEWIMV, TPMTOYEVOV TPOidoVT®MV NG 0&eidmaong
TV MTdiov, ota vord yopwd pmetékia mopovcsialav  avénon (P<0,05) ot
dheg TIC TEWPOUATIKEG opadec TV 9" nuépa TG cuvtipnong oe Yokn. Qotdco, 1

TPOCONKT TOV EKYLAMCUATOV TOV QUAA®V eMdg otig dooelg tov 100, 200 ko,
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wwitepa, Tov 300 mg GAE/kg, kabdg kot n Tpocshnkn ToKoEePOANG 6T 00T
tov 50 mg/kg siyav ©¢ omotéleopa v kataypaen youniotepwv (P<0,05)
CLYKEVIPAOGEWMV VOPOVTEPOLEDIMV GE GYEGN LE TNV OUAO0 TOV LOPTOP®V.

e Ot oVYKEVIPOOEIS TNG UNAOVIKNG OoAdeloNG, dgvtepoyevohs TPOIOVTOS TNg
o&eidwong Tov Mmdiov, oto vord yopwd umeTtékio mapovsialay  avénon
(P<0,05) ot 6)eg Tig mEpOpOTIKES Opddeg TV 9" nuépa T¢ cLVTAPN GG o YHEN.
Qo1600, N TPOGHNKN TOV EKYLMOUATOV TOV PUVALOV eAMAS 0TI 000€lg Tev 100,
200 ko, witepa, tov 300 mg GAE/kg, kabdc kot 1 Tpocshnkn TokoepOANg
ot 06on tov 50 mg/kg eiyav ®g amOTEAECUA TNV KOATAYPOPN YOUNAOTEP®OV
(P<0,05) ovykevip®oe®V UNAOVIKNG S1HASEVANG, YEYOVOS TOV VITOSNAMVEL OTL TO
eKyOMopa eOA®V eMdg ot o60on tov 300 mg GAE/kg mpoxaiovoe 1
peyaAvtepn kaBuotépnon oty 0&eidmon TV MTdimy.

e H oavtoledotikn Opdon g o-TOKOPEPOANG NTaV HAAAOV  €vtovn ool
TPOKOAOVCE LEIMOT TOV CGLYKEVIPMOEMY TNG UNAOVIKNG SAdEHONG OTO VOTH
YOPIVO, UTIPTEKLN. 6E T0G06TO mepimov 78% tnv 9" nuépa g cuvTRPNONG TOVG
oe YO&n. H évtovn avt) dpdorn amodddnke oty emA0OY TOL KATOAANAOTEPOL
Qopéa dahvong TG a-TtokoPepOANS. H ypnoomroinon evog moikoh gopéa dmmg
elvar n aBavoln, oaivetoar OTL O1EVKOAVLVE TNV EVOOUATOON ONUAVIIKOV
TOCOTNTMOV TOKOPEPOANG OTO PMOCPOMTIO TOV KLTTUPIKAOV UEUPPOVOV, VO
eumoo1le oe peydro PabuUd TNV EVOOUATMOT OTIS OVOETEPES TPLUKVAOYAVKEPOAEG,
YEYOVOG OV KOATAOEIKVOEL TNV OVTIOEEWMTIKY OpAon NG a-TOKOPePOANS. Ta
amoteléopoTo avtd dgiyvouy TOGO ONUOVTIKOG €ivol O TPOGOIOPICUOS TMV
YOPOKTNPIOTIKOV KATOVOUNG TWV YPNOUOTOIOVUEV®V OVTIOEEWOTIKOV UETAED
TOV 010POP®V PACEDY TOV TPOPIL®V TPV ard TNV EMA0YN TOV KATAAANAOTEPOL
QOPEN SIIAVONG TOV AVTIOEEIDWTIKMV.

¢ Ot GLYKEVTIPDOGELS TOV KAPPOVOAM®Y TOV TPOTEVAOV GTO VO YOPVO UTIPTEKLL
napovsialav avénon (P<0,05) oe dAeg TIC TEWPAUATIKES OLADES KATA TN SLAPKELL
™m¢ ovvtipnong ved yoén. Tnv 9 nuépa g ocvvripnong, n opdda TP100
napovcioce TWES kapPovuriov youniotepes (P<0,05) amd exeiveg g opddog
CONT, oAréd vynmAotepeg (P<0,05) amd ekeiveg g opadag TP200. Avtd
vrodeikvue 0Tl T0 ekYOMOpHO VALV €Adg otn d6on twv 100 mg GAE/kg
(TP100 opdda) mapepmodoile v 0EEIOMON TOV TPOTEIVAOV GE GUYKPION UE TNV

opdda CONT, aAld NTov AMydTEPO OMOTEAEGUATIKO amtd O,TL 6T do0on TV 200
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mg GAE/kg (TP200 opdda). H opada TP200 mapovsioce tyég koapfovuiiov
napopoteg (P>0,05) pe exeiveg g opddag ATOC, addd vyniotepeg (P<0,05)
a6 0,1t eketveg g opadag TP300. Ta amoteléopata avtd vrodeikvoay OTL N
pHeEYOALTEPN avOOTOAN TNG ofeldmwong tov mpoteivov gupovilétov pHE TO
eKyOAMoUa QUAL®V eMdg oty 66on Tov 300 mg GAE/kg.

e Ol OVLYKEVIPMOES TOV GOVAPLOPLMOV TOV TPOTEIVOV OT0 VOTE YOopvd
pmetékio mapovoialav peimon (P<0,05) oe Oleg TIG TEPAUATIKES OUADES KOTA
) O1dpKkela TG cvvinpnong o€ Yoén. Tnv 9 nuépa g cuvmpnong, ot OUAdES
CONT «a1 TP100, o1 omoieg dev diépepav (P>0,05) peta&d toug og 0,T1 apopd to
meplEYOUEVd  TOLg € GOVAQLOPVAN,  Tapovoialoyv — GLYKEVIPOGELS
coVAPLOPVAIV youniotepes (P<0,05) omd exeiveg twv opddwv TP200 kon
ATOC, o1 omoieg emiong oev dépepav (P>0,05) peta&d tove. Ot peyoAvtepeg
OLYKEVTPMOGEL; GOVAPLIPLAIOV HETAED OAWV T®V OUAd®V TAPOLGIAGTNKAY 0o
v opdda TP300. Ta amoteAécpato avtd LIOJEIKVVOYV OTL TO EKYVAIGUO TOV
QeOAMV eMdg ot d0on tov 100 mg GAE/kg (TP100 opdda) dev mpoctdteve Tig
TpOTEIVES amd TV 0&gidmon, evd ot d6on towv 200 mg GAE/kg (TP200 oudda)
NTOV OTOTEAECUOTIKOTEPO KOl IGOSVVOUO TTPOS TNV A-TOKOPEPOAN. H peyodvtepn
OVOOTOAN TNG 0EEIDMONG TOV TPOTEIVOV HE TO EKYVAICUO TOV PUAA®V TNG MG
napovoalotav otn d0on tov 300 mg GAE/kg. Ta amoteAéopato avtd £deyvay,
emmAEoV, OTL TOCO T0 €100G TOL TPOCTIOEUEVOD OVTIOEEIOMTIKOD OGO KOl 1|

OLYKEVTPMOT TOV EXNPEALAY CUAVTIKA TV 0EEIOMOT TOV TPOTEIVAOV.

Tpitn @aon terpapoTIcROV
Amd ) tpitn @don mov aPopoVsE T dlEPEHVNON NG SLVATOTNTAS YPNOLUOTOINGNG
ekyuAMoUATOV QUAL®V gAdG Yoo TV emPpddvvorn G 0&eldwons tTov Mmdiov Kol Tov
TPOTEVAOV YNUEVOV YOPIVAV UTIPTEKIDV TOV NTOV EUTAOVTICUEVA GE 0-AMVOAEVIKO 0ED Kot
cvvTNPoVVIaY 6Toug 4 °C, TPOEKLYOV TO, TOPUKAT® GLUTEPAGLLOTOL
¢ H mpocHnin tov ekyLMOUATOV TOV GUAA®OV EAMAG GTO YNTA YOPVA UTLPTEKLO TTOV
ocvvtnpovvtay e cuvinkeg Yoéng dev emmpéace (P>0,05) to pH (6,06-6,19), kabodg
KoL TIG amMAELES PAPovg Katd To yNoo mov Kupaivovtay and 19,3% éwg 20,7%.
o [Ilopd Vv mpocsbnkn TtV exyLAOUATOV EOAA®V EMAG M| TG o-TOKOPEPOANG, M
epuBpotrta (Tipég a*) dhov tov ouddwv peiwvotay (P<0,05) otadwkd pe v
EMUNKVVOT] TOL ¥POVOL NG cuvTnpNnonS. 2otdc0o, N TPOSHNKN TV EKYLAMGUATOV
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QUMY b oTig 06aelc Towv 200 kat, Wwitepa, Tov 300 mg GAE/kg, kabnhg kot n
TPOCONKN a-ToKOPEPOANG oTn d06on Twv 50 mg/kg, dev emétpemav tn peiwon g
TapapéTpov a* otig TYéG mov Kataypdeovtav pe tn d0on tov 100 mg GAE/kg. Xe
0,1t apopd T1g Tapapétpoug L* (potewvdtnta) kot b* (oypdmra), ot Tywég toug dgv
empealovtay (P>0,05) amd v mpocsbnikn TV avioEEBOTIKGOV 00TE omd TNV
dLapKeELL TOV YPOVOL GLVTIPNONG.

e Otovykevipwoels Twv ovievypévov deviov tapovoialov avénon (P<0,05) oe dieg
TG opadec v 3n nuépa g cuvtipnong. Tny 6" Nuépa, TapPoLCLIcTNKE 68 OAES TIG
OUAOES oL TAON UEIMONG TOV GLYKEVIPMGEMY 1| 0TOid, OUMC, OEV NTAV GTOTICTIKA
onuovtikny.  Avtifeta, onuovtiky peiwon  (P<0,05) tov  ocvykevipooewv
ovlevypévav dleviov onuetmdnke e OAES TIG OpLAOES TNV 9N NUEPA TNG CLVTNPNOTG.
Tnv nuépa avtn, ot opddeg CONT kot TP100 apovsialav tig vymAadtepeg (P<0,05)
OLYKEVTPAOOEL GLLEVYUEVDV OlEVimV o€ OYE0T HE TIC GAAEC OHAOEG, Ol OUHAOES
TP200 ot ATOC gppdviCav yapnidtepes (P<0,05) cvykevipadoels, eved n opdda
TP300 mapovoiole tig pikpotepeg (P<0,05) cvykevipmdoelg o€ oyéon pe OAEC TIg
GAAEG opdoes. Ta amoteAéopato avtd VTodeikvuay OTL I LEYOADTEPT OVAGTOAN TNG
0&eldmong TV TPOTEVOV eUPovVILOTOV e TO EKYVMOUN GUAA®V EAAG otV 000N
tov 300 mg GAE/kg.

e Ot GUYKEVTIPAOGEIS TOV VIPOVTEPOEEDIMV GTA YNTA YOPWVA UTIPTEKIN AVEAVOVTAY
(P<0,05) pe v emunKvve”n Tov ¥POVoL NG cuvthipnonc. 261000, N TPOCHNKN TV
EKYLMOUATOV TV EOAA®V MG otic 00oelg tov 100, 200 kai, witepa, Tov 300
mg GAE/kg, kabnh¢ kot 1 Tpocsnkn tokoeepoAng ot d0on twv 50 mg/kg eiyov g
amotédeopo. TV Kotoypoen  younAdtepov  (P<0,05)  ovykevipodoewv
VOPOVTEPOEEDIMV GE GYEST e TNV OPAda TOV LAPTOPOV.

e H ovvtipnon oe yO&n mpokarovoe oe OAeg Tig opddeg avénon (P<0,05) tov
OLYKEVIPAOCEWMV NG UNAOVIKTG doAkdeiong (MDA). Qotdco, ta yntd pmetékio
napovsialov VYNAOTEPES TIEG UNAOVIKNG OAdEHONG amd 0,TL TA VOTA UTPTEKLOL.
H opdda TP100 mapovciale cvykevip®doelg UNAOVIKNG SOAdEHONG YOUNAOTEPES
(P<0,05) omd ekeiveg TG opadog TV poptopwv, alhd vynidtepeg (P<0,05) amd
exelveg g opdadag TP200, kaBOAn T dibpkela TG cvvtpnong. Avtd vrodeikvoe
0Tl T0 exyOMopa PUAL®Y ehMdg otn ooom tov 100 mg GAE/kg kpéatog (TP100
opdda) emPpdovve (P<0,05) v 0&eldwon twv Mmdiov ce chykpion pe v opddo

TOV HOPTOP®V, OAAL NTOV TEPIGGOTEPO OMOTEAESUOTIKO TN ddomn twv 200 mg
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GAE/kg «péatog (TP200 opdda). Emmiéov, m opdda TP200 mopovoiole
OLYKEVTIPAOOELS UNAOVIKNG O10Adehong mapdpoteg (P>0,05) pe avtég e opddag
ATOC, aild vyniotepeg (P<0,05) and exeiveg g opdadag TP300, éva dedopévo
oV VIOONADVEL OTL TO ekyOMGHO UMV eMdg ot d6on twv 300 mg GAE/kg
TPOGEPEPE TV VYNAGTEPT TPOoTucio vavtl T o&eidwong tov Amdiov. Tnv 9"
NUEPO TG cvvtnpnong ved Yoén, N TPocHNKN ToV eKYLAICUATOG POAL®Y EAAG 0N
doon tov 100 mg GAE/kg kpéatog (TP100 opdda) emiPpddvve (P<0,05) v
o&eldmon tov Mmdimv cg oxéon pe TV OpAdL TV HapTOp®V Katd epimov 21%,
ot 06om tov 200 mg GAE/kg kpéatog (TP200 opdda) katd mepimov 57%, evod ot
doon tov 300 mg GAE/kg kpéatog (TP300 opdda) katd nepimov 77%.

e Ot ovykevip®oeS TOV KAPPOVOM®V TOV TPOTEIVOV GTA YNTd YOPVE UTPTEKLL
napovosialav otadlakn avénon (P<0,05) oe 0Aeg T1g opddeg KATA TN SLAPKEWD TNG
ocvvtpnong o€ yoén. H mpocsnin tov ekypMopdtov gUAA®V eMAg 6N SO0 TV
100 mg GAE/kg mopepumodile v ofeidwon tov KapBovuAiov Tov TpoTEIVOV ce
oxéomn He TNV opdon TV HopTOHP®V, OALL NTAV AYOTEPO OMOTEAECUOTIKY amd O,Tl
o1 00omn tov 200 mg GAE/kg n onoia, pe ™ 6€pd ™S, Tapovciole CLYKEVIPMOELS
kapPBovoriov mapopoteg (P>0,05) pe exeiveg g opdooc ATOC, addd vynAdtepeg
(P<0,05) amd 6,11 ekeiveg ¢ ouddag TP300. To amoteléopoto ovTd VITOdEIKVLOY
OTL M peYOAVTEPT avACTOA] NG 0&eldmone Tov TPOTEVOV gueavilOTay UE TO
eKyOMG o @UAL®V eMAg otnv doon Tov 300 mg GAE/kg.

e Ot OVLYKEVTPMOOEIS TV GOVAPLOPLAIOV guppaviomkay pewwpéves (P< 0,05) otig
ouddeg TP200, TP300 xou ATOC tv 3n nuépa g ovvmypnons, eéoutiog,
TPOPAVDS, TNG 0&eIdMOoNE TOV TPOTEIVOV TOV TPOKANONKE amd TO YNOYO Kot TN
ouvtpnon. 261460, 0Ol GLYKEVIPMOGEIS TOV OLAd®V AVTOV, Topd T ULEIOT TOVG,
eEaxorovBovcav va givar mToAD peyodvtepeg amd eketves tov opddmov CONT kot
TP100 otig omoieg dev eixe mapatnpndei kapd peimon (P>0,05) v 3" nuépa g
ocovtnpnons. Ot GUYKEVIPOGEIS TOV GOLAPLIPLAI®MY CLVENICHV VO LELOVOVTOL
(P<0.05) otig opddeg TP200, TP300 xar ATOC kotd v 6" kot 9" nuépa g
ocvovtnpnons. O pvBudg peimong, Opwmg, Mrav yaunidtepog oty opdda ATOC,
VIOdEKVOOVTOS petmpévn ofeldmon tov mpoteivov efatiag mbavdg Kdamolag
OTOAENG TNG A-TOKOPEPOANG Katd TN dodikacio tov ynoipatoc.Tnv 9" nuépa g
ocvvtipnong, ot opddeg CONT kot TP100, ot omoieg dev diépepav (P>0,05) peta&d

TOVG, TOPOoVCialoV CLYKEVIPAOGCELS GOVAPLIPLAM®Y yoaunAotepeg (P<0,05) amd
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ekeiveg tov opuadmv TP200 kouw ATOC, ot omoieg emiong dev d1épepav (P>0,05)
petald tovg. Ot opddeg TP200 ko ATOC mapovciolav, pe T Ge€PA TOLG,
OLYKEVIPAOGCEL; GOVAQULIPLM®Y youniotepeg (P<0,05) amd exeivn g opddoag
TP300. Ta amwoteAéGpaTO OVTO DTOSEIKVOOLV OTL TO EKYVAMOUA TOV QOAA®V EAMAG
ot d66on twv 100 mg GAE/kg (TP100 oudda) dev elye mpoototevtikyy dpdion
(P<0,05) otV o&eidmon tov mpoteivov e ovykpion pe v opddo CONT, eved ot
doom tov 200 mg GAE/kg (TP200 opdda) emPBpaduvve v 0EEld®ON TOV TPOTEIVOV
oe Pabud avdroyo pe avtdv ¢ a-toxkoeepdAng. Tnv peyoaAdtepn emiPpddvvon
Evavtt ™G 0&eldmong TpociPpepe T0 EKYOMOUA TOV POAL®V EAMAG otn 06om TV 300
mg GAE/kg.

e Ta pmetékio g opddog CONT-S (opddo pe mAéiao) Erafav  0modektd
OmOTEAECUOTO. OCUNG KOl Yevong, evd oavutd g opadog CONT-L (opddo pe
Mvérao) Erafav pn amodektéc Pabuoroyieg ooung katl yevone. Xe avtibeon pe ta
umotékie, e ouddag CONT-L, ta pmoetékio g opddag TP100 éoPav v
amodektn Pabuoroyio ooung 5,4 kot ) pn amodektn Pabuoroyia yevong 4,9. Ta
OPYOVOANTITIKA OUTE YOPOKTINPIOTIKA PEATIOONKAV CNUOVTIKA GTO UTIPTEKIN TMV
ouddwv TP200 kot ATOC mov éhapoav amodektéc Pabporoyieg ooung Kot yeuong, ot
omoieg oev dpepav petald tovg (P>0,05) kor ftav vymAdtepeg (P<0,05) omd
exetvec g opddag TP100. TTapdra avtd, Tig vynAoTEPEG Pabroloyieg ooung Kot
yevong Ehapav ta pumetékio g opddag TP300.

Tétaptn @aon TEWPOIRATIORAOV

Ao 1 TéTOPT GACT TOL OPOPOVGE TN OlEPEHINON NG OLVATOTNTOS YPNCYOTOINONG
ekyoMopdtov VALV eMdg Yy v emPpddvvon g o&eldwong tov AMmdiov kot
TPOTEVAOV VOOV YOPVAOV UTIPTEKIOV TOV NTAV EUTAOVTICUEVA GE o-AVOAEVIKO 0D Kot
oLVTNPOVVTAY GE KATAWYVEN, TPOEKLYAV T TOPOUKATO GUUTEPUGLOTOL:

o X Oleg TIc opdoeg mopatnpnOnke pa taon peiwong (P<0,05) tov mopapétpov a*
(epvOpotmra) ko  b*(oypoétnta) kabdg kot por tdon ovénong (P<0,05) tng
napopétpov L* (potewvomra). Xtig opddeg CONT wor TP100, ot tpég g
nopapéTpov a* pewwvoviav (P<0,05) «katd mepimov 40% tnv 60" muépo g
Katdyoéne. Qotdco, N peiwon avt neproplotav (P<0,05) katd mepinov 33% otig
opdodeg TP200, TP300 kot ATOC kot katd mepimov 25% oty opdda TP300. Ta

OTOTEAEGLOTO AVTE LITOdEIKVVAY OTL | TPOCHNKN TOV EKYVACUATOV TOV QUAA®V
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eMag otn 6oom towv 100 mg GAE/Kg dev Beltiove v otabepdtnta tov £pvdpod
YPOUATOC, EVD 6TIS 600elg tv 200 kat, Wiaitepa, Tov 300 mg GAE/Kg Beitiovav
ONUOVTIKA TN otafepdtTnTa Tov £pLOPOV YPOUOTOG KATA TNV KATAYLEN. Xe 0,TL
agopd v moapauetpo b*, ot tuég g otig opddeg CONT kar TP100 peiwvovtav
(P<0,05) xatd mepimov 13% petd amd 60 Muépeg KatAWLENG OAAG TOPEUEVOV
apetdpinteg (P>0,05) v 120" kar 180" nuépa ™mg katdyvéng. Ztig opddeg TP200,
TP300 kaw ATOC mapatnpridnkov topopotes petaforés tg mopapuétpov b* katd ™
Sdpkelr ™¢ koTdyvéng, ord m peiwof g v 60" nuépa g KoThywvén
nepoplotay oe mepinov 10%. Xe 0,11, TaA, apopd Tig TYES TG mapopétpov L*, ot
TEG oTég Tapovstaloviay avénuéves (P<0,05) oe 0Aeg Tig opddec Tnv 60" nuépa
™G Katayvuéng. Metd v avénon avty mov vmoloyiomnke ot1o mepimov 6% TV
APYIKOV TILAOV, 01 TIEG TNG TapauéTpov L* mapéuevay apetdfinteg (P>0,05) péypt
10 TEAOG NG Katayvéng tov 180 nuepmv.

e Ot ovykevipooelg TV ovlevyuévov deviov mapovoiacav avénon (P<0,05) t6c0
kotd v 60" 660 ko kotd v 120" nuépa g KoThyvéng oe OAeg TIG OpddEC.
Qo1660, 01 GLYKEVTIPOGEIS TV cvlevyuévav dieviov Tov kataypdenkov tnv 180"
NUEpa oe OAEC TIC opadeg Moy elappd pelwpéveg (P<0,05) o oyxéon pe awtég g
120™ nuépac. Tnv 180" nuépa ¢ katdyvéng, ot ouddesg CONT ko TP100
napovciocav 11§ peyarvtepeg (P<0,05) ovykevipwoelg ocvlevypévov deviov. Ot
ouddeg TP200 kar ATOC mapovciacav pkpotepeg (P<0,05) cuykevip®oels, evo 1
oudda TP300 eppdvice ™ yauniotepn (P<0,05) ocvykévipwon oce oyéon He TIg
GAAEG OULAOES.

e Ot ovykevipwoelg Tov vrepoiewiov omv CONT opdda mopovciocav peydin
avénon (P<0,05) v 60" nuépa g KaTdyvéng, oAld otadiakn ntdon (P<0,05) tnv
120" ko 180" nuépo g katdyvéng. Avtifeto, ot dAleg opddeg mapovsiacav
GLYKEVIPAOGELS VIEPOEEDIMV 01 0moieg, av kot NTov oA yauniotepeg (P<0,05) and
exelveg g CONT opddag, avédvovtav (P<0,05) otabepd xatd v ddpkeln g
kotdyvéne. ‘Etot, ot ouddec CONT kot TP100 mapovsiocav tnv 180" nuépa g
Katdyvéng tig vyunmAdtepes (P<0,05) ocvykevipooels vepotedimv, ot opddeg TP200
kot ATOC gppdvicav younrotepeg (P<0,05) ovykevipaoels, evd n opddo TP300
TIG LIKPOTEPEG CLYKEVIPADGELS.GE GYECT LE OAEG TIC AAAES OLLAOEC.

e Ol OVYKEVIPMOGES TNG UNAOVIKNG OAdebong avéavovtav (P<0,05) oe Olec Tig

opdodeg, pe v ToLTEPN AOENCT VO CIUEIDVETOL KATA TN OdpKeELR TV TPOTOV 120
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NUEPDV TNG KATAYLENG. TN GLVEYELD, O PLOUOC ADENCNG TG UNAOVIKNG SLOAOEDONG
ywotav o otabepdc i ko emPpadvvotav (P<0,05) péypt to téhog g katdyoéng.
H opdda TP100 mapovciale cvykevip®doelg UNAOVIKNG SOASEHONG YOUNAOTEPES
(P<0,05) amd ekeiveg TG opuddag TV HapTOp®V, aAAd vynidtepeg (P<0,05) omd
exelveg ¢ opadag TP200, kaBOAn T didpkelo TG cvvtpnong. Avtd VIodeikve
0Tl T0 ekyOAMGHO PUAL®Y gAdg otn doom tov 100 mg GAE/kg (TP100 opdda)
emPpadvve (P<0,05) v o&eidwon tov AMmdiov o€ GOYKPION HE TNV OHAdO TOV
HOPTOP®V, OALL NTOV TEPICCOTEPO AMOTEAEGULATIKO TN d0on Tev 200 mg GAE/kg
(TP200 opdoa). EmmAiéov, n opdda TP200 moapovciole GUYKEVIPOGES UNAOVIKNG
dwAdghiong mapdopoleg (P>0,05) pe avtég g opddag ATOC, aAld vynlotepeg
(P<0,05) amd exeiveg g ouddag TP300, yeyovog mov vodEikvue TNV VILEPOYN TOV
eKyVMopatoc Twv - UAAV gAMb otn 06on tov 300 mg GAE/kg évavil tov
HIKPOTEP®V OOGEMV KO TNG TOKOPEPOANG.

e Ot ovyKevTpmOoELS TV KapPovoMov Tov Tpoteivdy mapovsiolay otadlakn avénon
(P<0,05) o 6)eg Tic ouddeg katd ™ didpkeia ¢ Kordyvéng. Tnv 60" nuépa g
KaTAYuENG, dev vINPYay oNUovTikég dtpopés (P>0,05) petaéd twv opddwmv, evod
mv 120" nuépa o1 cVLYKEVIPOGEIS TOV KapPOVOAM®OV TOV TPOTEIVOV 6TV Opddo
TP300 rrav yauniotepeg (P<0,05) amod exeiveg T@v GAL®Y Opdd®V TOL deV d1EPEPV
(P>0,05) peta&d tovg. Ty 180" nuépa ¢ katdyvéng, N oudde TP100 nopovcicce
oVYKeVTPMOOoELS KapPovuriov mapdopoleg (P>0,05) pe ekeiveg e CONT ouddog,
oAAd vymAOTEpES (P<0,05) amd exeiveg Tov opddmv TP200 kor ATOC ot omoieg dgv
otpepav (P>0,05) peta&d tovg. H opdda TP300 mopovciocse CLYKEVIPMOELS
kapPBovoriov yaunrotepeg (P<0,05) amd ekeiveg tov opddwv TP200 kou ATOC,
YEYOVOG MOV VTOJEIKVVEL OTL TO eKYOMSUA POAAV gldg otn d6on twv 300 mg
GAE/kg vrepeiye évavtt Tov pikpdtep®V dOGEMV KOl TNG TOKOPEPOANG.

¢ H ovykévipwon 1ov coviApudpvMmv cg Oleg TG opdoeg petovotay (P<0,05) katd
duwpkelo ¢ Katdyvéng. H peimon avt elye ©¢ amotéleopo v om®AE TOV
coVAPLIPLAIOY 6e Toc0oTd 21,6% ™V 60M Nuépa, oe mocootd 47,8% v 120"
nuépa kot og 1060010 53,8% tnv 180" nuépa Trnv 180" nuépa g katdyvéng, ot
opddeg CONT xor TP100, ov omoieg dev do1pepav (P>0,05) peta&d tovg o711
OVYKEVIPAOOEL, TMOV  COVAPLOPLAI®Y, mopovcialav  yaunAotepeg  (P<0,05)
OLYKEVIPAOGELS GOVAPLIPLAIY and 6,tt o1 opddeg TP200 kot ATOC, mov emiong

dgv o01tpepav (P>0,05) peta&d tovg, ko moAv yaunidtepes (P<0,05) amd 6,11 n
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opdda TP300. Ta amoteAéopoto aVTE VITOSEIKVLOY OTL TO EKYVLAICUA TOV QUAA®V
eMac ot o6on tov 300 mg GAE/kg (TP300 opdda) vmepeiye évavil tov
LIKPOTEP®V SOGEMY KOl TNG TOKOPEPOANC.

e To xateyvypéva pmetékia g opddog CONT-S (ouddo pe mAérowo) Erafov
OMOOEKTA AMOTEAECUATO OCUNG KOL YEVONG EVO TO KOTEYLYUEVO UTUPTEKIO TNG
opddog CONT-L (opada pe Avérano) érafav un amodektég Pabporoyieg ooung kot
yevong. Ze ovupovioa pe v opddo CONT-L, 1o xoateyvypévo PUmETEKo TG
opddoag TP100 €rafoav un amodektég Pabuoroyieg ooung kot yevong, ot omoieg
opumc Mrav vymiotepeg (P<0,05) omd exkeiveg g CONT-L oupddog. Ta
OPYOVOANTITIKO OVTA  XOPOKTNPLOTIKA PeAtidbnkav onuoviwkd (P<0,05) ota
pmoetékio Tov opadwv TP200 kot ATOC mov éhapav amodextés Pabporoyieg ooung
Kol yevong, ot omoieg oev 0pepav (P>0,05) peta&d tovg Kol NTAV VYNAOTEPESG
(P<0,05) amd exeivec ¢ opddac TP100. ITapore avtd, tig vynAdtepeg (P<0,05)
BaBuoloyieg ooung kot yebong EAafav to KATEYLYUEVO UMOTEKIOL TNG OUAONG
TP300.
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Z. ITPOTAXEIX

H ypnon tov sxypAiopdtov eOAAOV Mg pmopel vo amoTeAEGEL ol EVOAAOKTIKT Ao
YO TNV OTOTEAEGLOTIKY] TPOCTOGI0 KPEATOGKELAGUATOV KOODG Kol GAA®V Tpoditmy amd
™V 0£e0TIKN TayYlon. EmumAéov, n SuvatdTta 1pnong TV EKYLVAMOUATOV QVTOV aVTi TOV
OLVOETIKOV OVTIOEEDMTIK®V G€ Propnyavikn kKAipoka, amotelel o TpokAnon eontiog g
Tdong yio evpvTEPN XPNON TPOGOHETIKOV PUOIKNG TPOEAELONG GTA TPOPILA. Mia TéTOl0
xpnomn pmopel, emiong, va amotelécel 61€£000 yio v adlomoinom pog dpbovng kot onvig
TPAOTNG VANG Yia Topackevn] foloyikd dpactik®v ovcldv. H Bounyovio enelepyaciog tov
KOPTOV NG EMAG, N omoia TepAaUPAavel TV Tapaymyr] EActoAddov kot emtpaméllog EMAG,
onuovpyet peYOAES TOGOTNTEG VTOAEWUUATOV QOAA®V €AGG apol vmoAioyileton OTL TO
@OAAO NG MG amoTteloVV Ttepimov 10 10% tov 0AKoV Bapovs TV KapTdV TG EAMAS TOV
npockouilovtal ot epyooTacia yio enesepyacio. AKOUN EKTILATOL OTL OO TO KAGOENO Kol
HOVO TV EANOOEVIP®V TTAPAYOVTAL ETNCIOE TEPimOL 25 KA avdl 0EVOPO VTOAEUUATOV
OV AMOTEAOVVTOL amd POAAN Kol pkpd KAwvapla. A&ilel va onueiwbel 6tL otnv mepoyn
™G Mecoyeion KOAAEPYOUVTOL TEPITOL OKTM EKATOUUDPLO EKTAPLOL EAOLOOEVOPMOV TTOL
amoteAoVV 10 98 % TNg TAyKOG NG TOPAY®YTS.

Aoappdvovtag vwoyn 0t avdioya PlodpacTikd cLGTOTIKO UE aVTA oL PpEédnkov ota
@VALO. TNG MGG avauévovtar va Bpebodv kot og aAla puéAN g owkoyévelag Oleaceae, 6mmg
oTo. POAAOD KOl TOVG KOPTOVG TOV TOAD Ol0EG0UEVOD KOAAMTIGTIKOD QUTOV AyoOLGTPO
(Ligustrum japonicum), m diepedvnon Tov avTIoEEBMTIKOD TEPIEYOUEVOD  KOL TNG
SVVOTOTNTOG YPNOUOTOINONG EKYLVAICUATOV TOV PLTOV WTOV B uTopovoe v, amoTelet
pio aKOun evolapEPOVGa TPOGEYYIoN. Q0TOGO, TPOKEUEVOD VO GYEOIOCTEL 1] TOPUY®YN Kol
dwbeon mpoidviov pe Prodpactikd eutikd ekyvAiopato e O. europaea L., kpivetou
amopoitnm) 1M OEaywyn EMMPOCHETOV  MEPOUATIKOV OJOKIU®DV OYETIKE HE TNV
BrodwBecitdTnTa KoL TNV AGEAAT TOVS ¥PNoN. AKOUN, N ETTUYNUEVT] XPNION TOV PLGIKAOV
AVTIOEEWOTIKOV OTO TPOPIUO PE GTOYO TNV TPOGTAGIO TOLG OO TNV 0EEWMTIKY TAyylon
npodmoBétel TV KOAN  YVAOON TOV VLTOGTPMOUOATOS KOl TOV TPOGOOPICUO TV
YOPOKTNPIOTIKOV KOTOVOUNG TOV  YPNOYOTOOVUEVOV  aVTIOEEWOMTIKOV UeTad TV

SPOPOV PAGEDY TMV TPOPIL®V TPV OO TNV EMAOYT TOL KATAAANAOL @opéa SoAVTN.
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H. IIEPIAHYH

YKOTOC NG OWOKTOPIKNG avTig OatpPng NTav 1 depedhvnon G 0EEWDMTIKNG
otafepdTNTOG TOV MBIV KOl TOV TPOTEVAOV YOPVOV UTIPTEKIOV EUTAOVTIGUEVOV GE N-
3 Mmopd o&éa, petd amd mpocsOnkn ekyvMopdtov EVAAV gldg. H diepedvnon ovty
oAoKANphONKe o€ 4 pdoeic. Katd v 1n domn, eOAla amd ehaddevrpo (Olea europaea L.)
mg mowiMog Kopovéikn vmoPAndnkav oe o oegpd  dokpacidv pe otd0 N
Beltiotomoinon g OadIKaciog EKYOMONG Yoo TNV TOPOAAPN] TOV OVIIOEEOMTIKOV
QOWVOAIK®OV GLOTATIKOV Tovg. H  a&loddynon Tov  avtioedmTikoy JUVAUIKOD T®V
eKyVMopdtov  omplydnke o©TOV TPOGOOPICUO TOL TEPLEYOUEVOL TOVG OE  OAIKEG
TOAVQUIVOAES, OAIKA QAaPovVOEdN), OAMKEG QAaPavoreg kol  o-TOKOQEPOAN, OTNV
VYPOYPOUATOYPOAPIKY] AvVAAVOT TG GVGTACTC TOVG, KOl GTNV EKTIUNOT TNG AVTIOEEWMTIKNG
KavOTNTAG TOVG T0GO pe TN dokiun oéopevong g piag DPPHe 660 kot pe ™ doxiun
déopevong g piag ABTSe+.

H 2" ¢bdon E&ekivnoe pe v mOpOoKEL] TOV YOPWAOV UTIOTEKIOV TO Omoia
YPNOOTOMONKAY MG TO KOHPO TEPAUATIKO DAIKO Ko 6TV Tpitn kot tétaptn edon. ['a 1o
okomo avtd, 12 Onivkoi yoipot katavepundnkav e&icov oe 0V0 UETUYEPIOELS TOV JEPEPAY
Uoévo 610 €100G TOL PLTIKOV €Aaiov oL elye evompatmOel otn {®OTPoPT. XN HeTUYEpIoN
(S), n tpooen mepieixe 3% nAélato, evd ot petayeipion (L) Avéraio o€ 1610 1060610. XT0
TEAOG TNG EKTPOPNG Tov dmpkecse 90 nuépeg, ta Loa ocedydnkav, GLAAEYONKAY Ta PLAETa
TOL EMUNKN PoYiov HLOG KOl TEUAYIOTNKOV G HUNyovi Kyd. Amd TOoV KA NG
petoyeipong (L) mopaockevdomkoy 5 OUAOES UTIPTEKIDV, GUYKEKPIUEVO 1 OHAdH TMV
naptopwv (CONT), uia ouddo pe mpoodnkn a-tokopepoing o€ mocootd 50 mg/kg (ATOC)
Kot 3 ouddeg pe mpocOnkn ekyvAopdtov eUAA®V Mdg otig dooelc tov 100 mg GAE/KY
(opado TP100), tov 200 mg GAE/Kg (opado TP200) kot tov 300 mg GAE/Kg (opdda
TP300), avtictorya. Eva pépog amd to pmetékia cuvinpridnke otovg 4 °C ent 9 nuépeg, éva
Ao pépog ynonke otovg 180 °C kar ta yntd pmetéxia cvvinpnnke otoug 4 °C eni 9
NUéPES, evd &va Tpito pépog cuvinprdnke otovg -18 °C eni 180 nuépeg.

210 UmeTEKLO €EETACTNKAY O1APOPO TOLOTIKA YOPOKTNPICTIKA KOl TPOGOopicTNKAY,
EMMALOV, Ol GULYKEVIPAOOCELS, T®V GLLELYUEVOV  dlevioy, VTEPOEEWDIMV, UNAOVIKNG
SAOEDONG, KAPPOVOAIOV TOV TPAOTEIVOV KOl GOLAPLIPLAM®Y TV TPMTEIVAOV e OAO TA
delypata. Emmiéov, €ytve kot opyavoAnmTikn a&loAdyNon TOV VOTOV KOl KOTEWYLYUEVOV
UTLPTEKIDV.

Ta amotedéopota £3€iEav OTL N XPNOT TOV EKYLACUATOV TOV QOAA®V €AMAG OTIG
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docelg tov 200 kor, wwitepa, tov 300 mg GAE/g kpéatog Peltiove n ypdon Tov
UTETEKIOV  ovEavovtag v mopaueTpo a*, emPpddvve v ofeidworn tov Autdiov
TPOKOADVTOG UEIMON TNG TOPAYOYNG TOV TPOTOYEVOV KOOMG KOl TV OEVTEPOYEVAV
Tpoidovtov kol emPpdovve TNV 0&EO®ON TOV TPOTEIVOV TPOKAADVTIOG WHEI®ON NG
TOPAYOYNG TOV KapPovolmv Kot eTPpadvven g pHeimong Tov covAudpviiny. Emumiéov,
Bedtiove aobntd Kol OpyOvVOANTTIKG XOPOUKTNPIOTIKG OTMG TNV OGUN Kol Tr YELON TV

VOOV KO KATEYVYUEVOV UTIPTEKUDV.
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The purpose of this dissertation was to investigate the oxidative stability of lipids and
proteins of pork patties following supplementation with olive leaf extracts. The
investigation was completed in 4 phases. During the first phase, leaves of olive trees (Olea
europaea L.) of the Koroneiki cultivar were submitted to a series of tests in order to
optimize the extraction process for recovering of the antioxidant phenolic constituents. The
evaluation of the antioxidant potential of the extracts was based on the determination of their
content in total polyphenols, total flavonoids, total flavanols and a-tocopherol, their liquid
chromatographic analysis, and the assessment of their antioxidant capacity on the basis of
both the DPPHe and ABTSe + tests.

The 2" phase started with the preparation of the n-3 fatty acids enriched pork patties,
which served as the main experimental substrate in the 3" and 4™ phases as well. For this
purpose, 12 sows were equally distributed into two treatments differing only in the kind of
the vegetable oil supplemented into the diet. In treatment S, the feed contained 3%
sunflower oil, while in treatment L, linseed oil at the same level. At the end of the feeding
trial that lasted 90 days, the animals were slaughtered, fillets from longissimus dorsi (LD)
muscle were collected, and ground in a meat grinder. Using minced meat from treatment L,
5 groups of pork patties were prepared, namely a control group (CONT), a group with a-
tocopherol added at 50 mg/kg (ATOC), and 3 groups with olive leaf extracts added at 100
mg gallic acid equivalents (GAE)/kg (group TP100), at 200 mg GAE/kg (group TP200) and
at 300 mg GAE/kg (group TP300), respectively.

One part of the prepared patties was stored at 4 °C for 9 days, another part was roasted
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at 180 °C and the cooked patties were stored at 4 °C for 9 days, where as a third part was
stored at -18 °C for 180 days. All patties were examined for their quality traits, whereas
determinations of the concentrations of conjugated dienes, hydroperoxides,
malondialdehyde, and protein carbonyls and sulfhydryls, were also carried out. In addition,
sensory evaluation of fresh and frozen patties was carried out following cooking.

The results showed that the use of olive leaf extracts at the doses of 200 and,
especially, of 300 mg GAE/g meat improved the color of patties by increasing the parameter
a*, delayed lipid oxidation by reducing the production of primary and secondary oxidation
products, and retarded proteins oxidation by reducing the production of carbonyls and
inhibiting the reduction of sulphydryls. Moreover, it considerably improved organoleptic

characteristics such as the odor and taste of the fresh and frozen patties.
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