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EYXAPIXTIEX

H mopodoa dwrpifny mpaypoatomombnke vmd v emifreyn tov Kvpiov
l'esopyov Névov, Avaminpot KaBnynm kot Awvbovr tov Epyoaoctmpiov
Aevdpokopiog g ZyxoAng 'eonovikdv Emomuov tov Tlavemotuiov Osscoriog.
Evyapiotd Oeppd tov emPAémovia kabnyntn Lov ylo TV EvKopic TOV LoV £dMOE Vo
aoYOANO® LE TO CLYKEKPIUEVO YVOGTIKO OVTIKEIHEVO, OALA Kot Yo TV koBodnynon
Kot VTooTNPIEN Tov KB’ OAN TN S1dpKelo EKTOHVNONG TNG TOPOVGAS JATPIPNG.

Emiong, B Mbeha va gvyopiomiow tov Kabnynt Nikoroo Toipdmovdo,
ArevBovty tov Epyaoctmpiov Xnuelag tg Xyxoing I'eowmovikdv Emommuov tov
[Mavemotnuiov Oeocolriog kot kobmg kot v Aéktopa g Zyxons ['eowmovikmdv
Emompav tov Havemompiov Osscariog, Evbupio Agfilov yio ta emotkodountikd
TOUG OYOAO. Kol TOV TOADTILO YPOVO TOL OPEP®COV Katd Tn Oopbwon g
LETATTUYIOKNG LoV StaTpiPie.

EmumAéov, evyopiot® v vmoynew  Awdktopo tov  Epyactnpiov
Agvdpoxopioc, Tlepoepdvn Marétowa yo ™ Ponbewa ko v kobodynon g
wloitepa KATA TNV £VOPEN NG EKTOVNONG TOL TEPAUOTIKOV HEPOLS TNG OTPIP1g
pov.

Axoun, evyopotd Oeppd ™ @iAn Kol cvpEOTNTPL  pov, Ayyelkn|
Tlootobom yia ™ otpiEn kou ™ Ponfela mTov pov TPocEPepe GE OAN TN SLAPKELN
EKTTOVNONG TG TapoVGAG SLTPPC.

Téhog, Ba B0 Vo EVYOPICTNOW® WUTEP®G TOVG YOVELG LOL Y10 TNV APEPIOTN
CLUTOPAGTOCT TOV ENEGEIENY TOCO KT TN OEPKELN CLYYPAPNG TNG UETATTUYIOKNG
pov datpPng, oAl Kal Kotd ™ uéxpt topo eoitnor pov oto Tunua 'ewmoviog

dvutucnc Mopaywyng ko Aypotikot Iepipadirovtog.
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HEPIAHYH

YKomdg NG TMAPOVCHS EPYOCIOG MNTAV M UEAETN KOIVOTOU®V Kol KAOGIK®V
pefddmV dotpnong g TodTNTAG TEROYIOV IADY, oYAaSIOV Kol podAKIVEOV omd
KOpleg mowkiMeg mov KoAlepyobvtar otnv EAAGSe kotd T dtaxivinon tovg og
ppeokokoppévo Tpoiovta. ‘Eytve exktipunon g motdtrog tov tepayiov petd omd 3 1
6 nuépeg cuvtnpnong otovg 1-2 °C oe epunTikd KAEIGTEG TAUGTIKEG GUOKEVAGIES, OE
OVTIOGTOAY] L€ QPECKOTEUAYICUEVOVS EKEIVN TN OTIYU KAPTOVS, UETPAOVINS TO
YPOUA GAPKOG TOV TOUDV, TN CKANPOTNTA GAPKOS, KOl TO SIOAVTA GTEPER GVCTUTIKG,
NV 0&HTNTA KO T GLYKEVTIPMOT] OAMKOV QOIVOAMK®V GTO YVUO. XTIC TOIKIAMES UNA®V
‘Red Chief’ ko ‘Granny Smith’ apéomg petd tn cuykopdn SoKIHAGTNKE HETOYEIPION
oAdKANpoV TV Kapradv pe 600 nL L™ 1-MCP kot xaté tv mpogTolpacio ppdntion
TV Tepayiov og dwlvpa 2% aokopPikd o0&y + 1% CaCl,. Emiong, eAéyyOnke
modtTo. TV TEpoyiov peTtd amd ohvtoun Kol TOPOUTETOUEVI) GLVINPNON TOV
oAdKANpav koprov. Téco 1o 1-MCP 660 Kot 0 ¥pdvog GuVINPNGNG TOV OAOKANP®V
KOPTTAOV OEV EMNPEACAV TNV TOLOTNTO TOV PPECKOKOUUEVODV Tepa)ioV, TANV Tov 1-
MCP mov cuvifmg dtatnpnoe KaADTEPO TN GKANPOTNTO TOV TERUYIOV URA®V. ZTIg
nowiMiec ufAov ‘Red Chief’, ‘Granny Smith’ xou ‘Cripp’s Pink’, poddxivev
‘Andross’, ‘Loadel’, ‘Everts’ kou ‘Symphony’ kor ayradidv ‘Coscia’, ‘Sissy’ kot
‘Kpvotdhdr’ dokpudotnke 1 epPdntion tov tepayiov oe dtdivpa 2% ackopPikd o&d
+ 1% CaCl,. H gpfdntion oto mopomdve StdAvpe HEI®CE TO HETOXPOUUTIOUO TOV
TEUOYIOV, SLOTNPNGE TN GKANPOTNTA TNG CAPKOS Kot aHENGE TN CLYKEVTPMOOT OAMKOV
QovoMK®v. Ocov apopd Tr cLVTIPNCN TOV TERYI®V, dEV TapaTnPNONKE TEPAUTEP®
vrofaduion g mowwtTog amd TG 3 6T 6 Muépeg. e punio ‘Granny Smith’ ko
‘Cripp’s Pink’ dokipdotnke 1 koavotopog péBodog e epPantion oAOKANp®V KapTdv
og Oeppod vepd 50 °C yia 3 Min ko ot cvvéyELa UPATTION TOV TEROYIOV 08 dtaAlvpa
1% aocxopPucod o0&y + 0,5% yAwpovyo acPéctio. O cvvovacpds aVTOG dev E0MOE
IKOVOTIOMTIKG  OOTEAEGUOTO OTY OTHPNCN NG TOWOTNTOS TOV TEROYi®V oF
obyKplon e TV UPARTIoN aVTOV HOVO 6TO TPoMyoOeEVo dtdAvpa. e uiAa ‘Cripp’s
Pink’ kot ayAddio ‘KpouotdAdl £yve papuoyn TG KavoTOHOL EXKAADYNG LE YAGGO
dyvng Cayoapng oto TeUdylo, TOV OV KATAPEPE VO TEPLOPICEL TO KUPETIOGUOL TNG
obipkag, evd datnpnoe ™ okAnpdTTo 0VTHG. AVTIOETO 0 GLVOLAGHOS YAAGOL Kot

daAdpatog 1% aokopPucod o&éog + 0,5% CaCl, + 0,5% xitpikd o&D katdeepe va
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OlITNPNOEL TN GLVOAIKN] TOWOTNTO TOV TEMKOD (QPPECKOKOUUEVOL TTPOIOVTOG,.
SOUTEPAGUATIKE, GLYKpivovTog T e£eTalOUEVEG TOIKIMES KATOAANAOTEPO Yo, TNV
TOPOACKEDT] PPECKOKOUUEVODV TPOidVTOV Kpivovtar to. ppio ‘Granny Smith’, ta
poddxva ‘Andross’ kot to ayAadio ‘Coscia’, evd o cuvdvaouoc 2% ackopPikd o0&y +
1% CaCl, Bonbnoe otn peiwon TOV KAPETIAGUOTOS THG GOPKOG, OAAG dev TO

TOPEUTOOCE TEAEIMG.
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ABSTRACT

The application of commonly used and innovative methods to reduce quality
losses for fresh-cut products from widely cultivated apple, pear and peach cultivars
was studied. Fresh-cut slices were stored for 3 or 6 days at 1-2 °C in plastic pouches
and their quality was compared with freshly cut slices (cut just before the
measurement). Quality evaluation of slices included flesh color, flesh firmness, juice
soluble solids and acidity contents and total phenolic content. Whole ‘Red Chief’ ko
‘Granny Smith’ apples were treated with 600 nL L™ 1-MCP just after harvest and
used for fresh-cut products after short and long cold storage. The fresh-cut products
were dipped in 2% ascorbic acid + 1% CaCl, solution or dipped in water (control). 1-
MCP treatment and whole fruit storage duration had no significant effect on fresh-cut
product quality except of firmer slices, when whole fruit were treated with 1-MCP.
Dipping of fresh-cut fruit slices from the apple cutlivars ‘Red Chief’, ‘Granny Smith’
and ‘Cripp’s Pink’, peach cultivars ‘Andross’, ‘Loadel’, ‘Everts’ and ‘Symphony’ and
pear cultivars ‘Coscia’, ‘Sissy’ and ‘Kristali’ in 2% ascorbic acid + 1% CaCl, was
tested as a way to keep slice quality during storage. These materials reduced flesh
discoloration, kept flesh firmness and increased total phenolic content compared to
water-dipped control slices. Slice quality decreased over the first 3 days of storage
without any additional quality loss over the next 3 days of storage. ‘Granny Smith’
and ‘Cripp’s Pink’ whole apples were drenched in hot water 50 °C for 3 min before
slicing and slices were subsequently dipped in 1% ascorbic acid + 0,5% CaCl,. Heat
treatment did not improve slice quality compared to dipping in the above solution
alone. Slices from “Cripp’s Pink’ apples and ‘Kristali’ pears were dipped in sugar
glaze after cutting, but flesh browning was not prevented. Glaze-covered slices should
have been pretreated with 1% ascorbic acid + 0,5% CaCl, + 0,5% citric acid to sustain
their quality during storage. In conclusion, ‘Granny Smith’ apples, ‘Andross’ peaches
and ‘Coscia’ pears were the best for fresh-cut product development from the cultivars
studied herein. And 2% ascorbic acid + 1% CaCl, was the best dipping treatment of
slices to reduce flesh discoloration and sustain slice quality to acceptable levels up to

6 days of storage.
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1. EIXAT'QI'H

H &vodoc Tov popemtikov kot Brotikod emimédov tov mANOLGHOD TG YNG OTIC
OVOTTUGOOUEVES KOL TIG OVETTUYUEVEG YMPES, TA TEAELTOIM YPOVIK, 00YNCE OTNV
aALoyn TOL TPOTOL SLATPOPNG TV OVOpOTV, pe paydaio Gvodo GTNV KATOVIAMON
epovtev kot Aoyavikeov (Allende et al., 2006). Ta @podto KATAVOADVOVIOL OC
EMOOPTIO KoL GUUPBAALOVY ONUOVTIKA OTn Je@dAon TG vyelag, AOy® NG
TEPLEKTIKOTNTAS TOVG Kupiwg oe Prropiveg, petaAlkd otoyyeio, ovTioeldmTIKEG
EVOOELS, PAOPOVOELDT], KOPOTIVOEIDN Kot QUTIKEG 1veg (SLOAVTEC Kot SEVTEPELOVTMG
adidivteg) (Gil et al., 2002; He and Luo, 2007; loannou and Ghoul, 2013). Awgopot
opyovicpoi (WHO, FAO, USDA, EFSA) cuviotodv v avénuévn Kotavolmon
QPOVTMOV KUl AUYOVIKOV, cOLeova pe T Mecoyeiakn dtatpoer), dote vo petwdel o
Kivéuvog teov kapdlayyslokmv aceveldv kot tov kapkivov (Allende et al., 2006).

H oAdayn tov tpoémov (mng tov G0YyYpovov avlpdmov mov emiPaAier v
KATOVAAWGON TEPIOCOTEP®V TPOYEP®Y YELUATOV Kot 1) EAAEWYT] TOL OTOLTOVUEVOV
YPOVOL Y10 TNV TPOETOHOGIO TOV GPOVT®V Kol A0YOVIK®OV (TAVGIHO, amopAoimon,
TEUOYIOUOG K.0L) 0dNynoav otn onuovpyion €vog véov KAAdoL otn Propmyovia, twv
EMIYIOTO LETATOMNUEVOV PPECKOKOUUEVOV OTTMPOKTTEVTIKMV.

Q¢ eAdyloto LETATOINUEVO OTIOPOKNTEVTIKA YapaKkTnpilovtal To. epovTa Kot
To. Aayovikd mov €xovv degxBel pn Oepuikn pnyovikn emeCepyacia (kabapiopo,
TEROYIOUO, cvoKevaoio K.0.) kKot ypron Aowmmv pefddwv, wote va owatnpndel n
QPECKAON KOl TO, TOLOTIKO YOPOKTNPLOTIKA TOLG OGO TO OLVATOV TO KOVTH OTO
eninedo TV vortov otopoknrevtikdv (Allende et al., 2006; Kapandvog ko [Tdccay,
2010). Zmv katmyopia oVt EVIACCOVTOL TO EAAPPA 1 LEpKaG petamomuéva (lightly
or partially processed), ta vomd petamomuévo (fresh-processed), ta mpo-
uetamompévoa, (pre-prepared), ta eddyioto petomompéva, (minimally processed) kot
o epeokokoppéva (fresh-cut). H teyvoloyia tov @peckokoupévev epapuroletar
EVPEMG TO TEAEVLTOIO YPOVIOL OTOL UNAOQ, TIG TOTATEG, TO HOPOVAL, TO OYAGOLL, TIG
mnEPEG, TO OMAVAKL, TO POOAKIVA, TO OKTVIOWL, TO TEMOVIOL KOl To KOPOTO
(Kopandvog ko IMacoau, 2010; loannou and Ghoul, 2013), kafd¢ kot 6 cuVSLAGHO
aUTAOV GE OCOAITEC Kol (POLTOGOAATEG. AVT] 1M dwbeoudtnto avédver v

KOTOVAAWGT OTOPOKNTEVTIKOV GTOV KOGHO GNUEPOL.
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H moi6tta 0pmg TV @pesKOKOUUEVOY GPoUTOV ££0PTATAL OO TNV TOLOTNTA
TOL OpYIKOL wPoidvtoc kot tnv moikidia. (Toivonen and Hampson, 2009) tov
avtioToly®v vorov ond to omoio mpoépyovtal. Emiong, kabopiotikd poéAo o
dtnpnon g motdtntog wailel n puouion SaPdPWV TaPAYOVTOV KaTd TN JdpKeLn
dltpnong oto paet, O N Beprokpacio, 1 GYETIKN VYPUGIN, 1 TPOTOTOUNUET
aTpuocealpa Kot 1 vyewr (ukpoPloroyia) twv epeokokoppévov. Tlapoia avtd
TopoLGIALovTot TOKIAN TPOPANHATA KOTA TN Ol0KiVIOT TV PPECKOKOUUEV®V, TOV
ocuvoyiloviol KOplo GTO KOPETIOGUO TOV TOUADV, TNV OIOAE VYPOCING Kol TO
noddakope (Garcia and Barrett, 2002), g amoTéleGpHO TNG EMTAYLVONG TNG
oplpavong N g ynpovong 1 ¢ amwAgwg vypaciag. H peioon oavtov tov
TPOPANUATOV Ko, ETOUEVOC, 1] ETUNKLVGT TNG XPNOUNG LONG TOV PPECKOKOUUEVMV
OMOPOKNTEVTIKOV EIVOL OVTIKEILEVO £VIOVNG EPEVVNTIKNG OPACTNPLOTNTOS GTOV
KOGLO e EQOPLOYN TOKIA®MV KOVOTOU®MV QUGIK®V 1] XNUKOV HeBOSWV.

H EAMAGda mopdyet pepikég motkidleg @podT®mV mov 0V TapAyovVTal GE GAALES
TEPLOYEC TOL KOGHOL M givanl dtabéotueg oty EAAGSa ko ot 'EAAnvec kotavolmtég
yvopilovv Kol eMALYOLV KOPTOUG OLTAOV TV TOWKIMOV. Emopéveog mpémel va
peAetnBodv  KAmoOleG OmO OVTEC Yoo TN YPNOWOTNTO TOLS OV  TAPOYWYN
(PPECKOKOLUEVOV TPOTOVTOC.

Yxomdg G mapovoag OTPPrg NTav 1 SOKIU| Kot 1) HEAETN KOVOTOU®V
puefodwv  mepropiopod ™G VIOPAOONG TV TOOTIKOV  YOPOKTINPICTIKOV GE
(PPECKOKOUUEVOVG KOPTOVG UNA®V, OYA0OIOV Kol POSAKIVMV, LE TN YPNOT| PLCIKOV
Kot ynukaov pefddmv. Emiong, epevvninke n KataAANAGTNTA S10QOPETIKMOV TOIKIADY
HNA®V, OYACSI®V Kot POSAKIVAOV Y10, dSNUovpyic pPeSKOKOUUEVOL TPOidvTog. TEAOC,
peAetnOnke N emidpaon T UHETAUCLAAEKTIKNG £papproyng Tov 1-MCP og oAdKAnpovg
KOPTOUG UNA®MY KOl 0YA0SLDV, LG TEYVIKNG TOL YPNOLUOTOLEITOL EVPEWMS CNUEPQL
OTOV KOGUO YloL TN GLVTNPNOCN TOV KOPTOV OLTOV, GTO TEAIKO (QPECKOKOUUEVO

TPOIOV.
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2. BIBAIOI'PA®IKH ANAXKOITHXH

2.1 ITow0TNTA OTTOPOKNTEVTIKAOV

2.1.1 T'evika

[Towdtrta eivar 10 GOVOAO TV YOPOKTNPIOTIKOV €VOS GUYKEKPLUEVOL
TPOIOVTOC, OV EMTPEMOVY TO O ®PIGHO TOov Kot oyetilovior Gueco pe TV
KOvOTNTA TOV KOTOVOAMTY, O OTOI0G YPNOLUOTOIDOVTIOS TO YOPUKTINPIOTIKE aVTAL,
etvar og Béom va Eeywpilel To TPoidv Kot va 10 dtakpivel and Eva cHVOLO OUOEOMV
npoiovtov (Kramer and Twigg, 1970). Awakpivovtatl d0vo mototnteg, 1 Puoikn Kot 1
Epmopikr). @uoikn motdtnta ivol 1 OVTIKEWWEVIKN-TPAYUOTIKY), eved Epmopkn etvan
N modTNTe. TOV TPEMEL VAL EYEL TO TPOIOV TPOKEUEVOL VO Yivel amodekTd amd TNV
EUTOPIKT 0Avcida Kot Tov Katavaiont] (Bactiakdknc, 2006).

210 OMOPOKNTEVTIKA, "moldtnta" €lvor t0 GOVOAO T®V YOPOKINPOV N
W0TTOV €VOG TPOIOVTOG OV OvVOQEPOVTOL GTN PPOoIUOTNTO, TNV EUEAVION Kol
YEVIKOG TN YpNodmrd tov kot divovv afia 6to mpoidv yia tpoen (m.y. vomol
Kapmol ko Aayavikd) M oucOntikn amdAovorn (m.y. avOn). H mowdmrto oe moAld
YE®PYIKA TPOTOVTO Topapével otafepn Yo Heyaia oyxetikd dwaotnuoto (.. Enpot
Kapmol, onunTplakd, Addl K.Am.). Zta gvmadn Op®mg VOTA @PodTa Kot AXYOVIKA 1)
TOWOTNTO UETA TN GLYKOUWN CLVNOMG UEIDVETOL HE OYETWKG Yopyd puOuod (m.y.
Kepdola, poddkva, Bepikoka K.AT.). X 0ploUEVOLS VOTOVS KPS, 0TS To WA,
oaYAad0L Ko Umavaveg, oTic TpmTeG ELOOUASES 1| WNVES UETA TN GLYKOULON EXOVUE
BeAitimon g mowdtrog (Kobde wpudlovy oTadloKd, KALOKTNPIKOL Kopmol) Kot
votepa apyilel n vroPaduion g pe ™V vaepwpipovon kot ynpacpd. Ot didpopot
YEPIOUOL TOV KAPTOV KUTA T GLYKOWSN, T dtakivnon kot ) cvvinpnon tovg (1-
MCP) amopAémovv otnv KoAOTEPN SlotpNon TG TodTNTAS HEXPL TN O1G0E0T TOVG
OTOV KOTOVOAWMTY).

Téhog, otV aloAdynon g moldtnTag VoS TPOIdVTOG 0 HEGOG KOTAVOAMTNG
xpNoonolel GuVHBWE HOVO T YAPOUKTNPLOTIKA ekelva Tov epeBilovv Ta arcOnpla
opyovad Tov (EHEAVIOT, YPOUA, APOUO, YEVON, K.AT.), OAAE €vag eVrUEP®UEVOS
KatavoAotg 0éAel va yvopiler emmAiéov tn Opemtiky] aio, TLXOV EVEPYETIKEG

emdpdoelg 1oL TPoidviog otov  opyavicpd tov  (Purtapiveg, 1yvootoreia,
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OVTIOEEWMTIKEG ovoieg, K.AT.), kaBmdg kol mbovée emlfueg EMMTOCES Amd TNV
VIapEN VIOAEUUATOV PUTOPAPUAK®V 1] GAL®V ovcl®dV. O chYYpOVOg EVIIUEPOUEVOC
KOTAVOA®TAG AOWOV, €ivol Kol 0 MO amoTnTIKOG OGOV apopd TnV TOLOTNTO TOV

OTWPOKNTEVTIKMOV TPOIOVTOV.

2.1.2 Kpimjpro 1010t TOS VOTOV 0TOPOKNTEVTIKAOV

H ypnowédmta 100 mpoidvrog kabopilel ta yopaKTNPIoTIKO TOV TPEMEL VO
£€YOVV 01 KOPTOi Y10 VoL IKOVOTTOLOVV TO YPNOTT TOVS, YWPIG OUMG Vo OMOKAIVOLY Ao
11 embopieg Tov KatavaAwti. Ot kapmol Tov mpoopilovtal Yo VOT KOTOVIA®MO)
Kol KOAOTTOLV TOV KUPLO OYKO TNG TOPAY®YNS, Yot Vo Yivovtal amodekTol amd Tov
KOTOVOAW®TY), TPETEL VO EYOVV KOAN EUOAVION Y10 VAL TOV TPOGEAKDOLV KOl VO TOV
KOVOTIOIGOVV  OpYOVOAMNTTIKA  (Zeoakiwtakng, 1995). Ta yopokmmpiotikd Tov
KOPpTOV oV Tpoopifovian yio tn Prounyavia givor cuviOme S1apopeTIKG amd ovTd

TOV KOPTOV TOV SL0YETEVOVTAL VOTO1 GTNV KOTOVAANOOT).

2.1.2.1 EEoTepikn] Ep@avion mpoiovtog

H &lotepikn epedvion tov vomov @povTov Kot AoYovikov sival Tto
OTOVOAOTEPO YOPOUKTINPIGTIKO TOLHTNTOS Y10 TOV KOTOVOAMTH KOl GUVOEETAL AUECH
pe Vv TeAK €mAoyn tov. Tnv gppdvion kabopilovv to péyeboc, to oyfua Kol To
YPOLLO TOV KOPTOV.

To péyebog eivar omovdaio kpitnplo mowdTNTaG Kol Umopel va extiunOet
€0KOAO e OOKTVAIOVG TOV UETPOVV TNV TEPIUETPO, KO KATAAANAO TOYVUETPA Y10, T
HETPMOT TNG SAUETPOV, TOL UNKOVGS, TOL PBdpovg 1 Tov dyko. Xe TOAAG €101 KapTdV
n OwAoyn yiveton pe to péyebog, cuvnBwC pe TN JAUETPO, EVED GE GAAM €10M 1
dwroyn yivetar pe to PBapoc. To péyebog katd ™ A0y OTO GLOKEVLAGTHPLN
emOIOKETOL Vo €lval otafepd ©€ I GLOKELOGIO 1) TOWOTIKY Kotnyopio Ko
KATAAANAO Y10 EpTTOpiaL.

[Mopd tO 7yeyovog OTL ta peyddo peyéOn kopmdv mTPOoceAkhovv TOV
KOTOVOAW®TY] Kol GUVAOW®G amoAAUPAVOLY KOADTEPEG THEG OTNV AyOpd, GE OPLGUEVD,
elon xopmdv n mpotiunon otpéepetar o pETpro. peyEdn. Avtd cvpPaiver yroti
ovvovdlovv GAAO TTOLOTIKG YOPOKTNPLOTIKE, OM®MG UEYOAN TEPLEKTIKOTNTO YLLOV
(moptokda) M kaAvTEPN YeVOM, TpayovoTnTo (UAAL), 1), OTOVS UETOTOMGULOVS

KOPTOVG, YTl IKOVOTolohV KoAvTepa T Propnyovio (Gupmopnve poddkiva) Tov Yo,
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TEYVIKOVG  Adyovg emefepydleton  kopmovg opiopuévov  peyéBovg. e opKETEC
TEPWTMOOEL TOL TOAD HEYAAN HEYEON Kopm®V ocvvodevoviol amd avemvunto
YOPOKTNPLGTIKA TOV OLGKOAEVOLV TN SLOKIVNON Ko EUTOPIN TOVG.

To oo gival yopoakNploTikd Yo Kabe TOWKIAlo KOpT®dV, (POVTOV Kot
Aayovikov kot kaBopiletor KOplo amd YEVETIKOVG TOPAYOVIES KOl OELTEPEVOVTIMG
amd 1o KAlpa ko ™ xpron pubuiotdv avdmtuéng. Ot katavaiwtég Exovv cvuvnbicel
va ayopalovv Tovg KapmoHs TOV TOKIAMY LE TO YUPOUKTNPLOTIKO TOVG GYNUO Kol
Kkda0e amdxAiion amd To oo avTd TV TPOPANUATICEL.

O mapapopeopévol kapmol Tov yryaptokapnov (WA, oyAdadia) omd KoK
yovipomoinon N tn xpnon pvomotodv avantuéng pe dvokoiia yivovtor dektol otnv
ayopd Kot TOAOVLVTOL G PELMUEVES TIUEG. X1 Propnyovio To oMU H0G TOIKIALOG
elvanl kaBopilotikdg moapdyovrag yio petamoinor. Ot anmmAglEg amd TNV omoPAOI®mON)
KO QQOIPEST] TEPTTOV 10TOV TTEPLOopilovTar TOAD OTAV TO GYNUL TOV KAPTAOV givar
GUUUETPIKO KO TPOCAPUOGHUEVO GTO, LETATOMTIKA UYovijato. (T.y. ayAdota).

To ypopo eivar yapokmpotikdé yu kdbe €idog kot mowiAio Kapmwov,
emmpedletor OpmG amd 10 GTASI0 WPUOTNTOS, TIG KAMOTIKEG Kot GAAES cuvOnKeg,
omwg T Beppokpacio Kot v nAogavela. To ypopa eivor ototyeio mov TPoceiKvEL
TOV KOTOVOAMT KOl GTO TEPIGGOTEPA €0 KOPTMOV YPNCLOTOIEITOL OC KPLTHPLO
opyomrag. To ypodpo TOV KAPTOV OQEEIAETOL GTNV TOPOVLGIN TPUOV  EODV
YPOOTIKAOV: TNG YAOWPOPVUAANG, TOV KOPOTEVOEW®V Kot Tev avlokvovov. H
YAOPOPVUAAN LEIDVETAL LE TNV OPILAVOT TOV KAPTOV Kol GUVIGTA TO PACIKO TPAGIVO
PO TOV PAO0V. Ot KOKKIVEG, UTAE KOl LOP amoypdoelg ogeilovtal 6t chvheon
avBokvavov. Ta «kapotevoedny mailovv peydho pOAO  GTO  YPOUL  TOV
KovoepPomomuéveV ePoNT®MY Kot £Ival To O AVOIKTO YPOUOTO GE OTOYPMOELS TOV
kitptvov, mWOPTOKOAL Kol KOKKIVOU  (e0mepLdoedn, oavovas, Pepikoka). To
YOPOKTNPLOTIKO YPOUO OQVTOV TOV OPYLOV KAPTOV 0QeIAeTol KUPIOE GTNV TOpoLGia
eotépav ™G EavOoPUAANG Kol TNG KAPOTIiVNG KOl TO TEMKO YPMOUE TOV TPOTOVTOG
kaBopileton amd ™ oyYéon TOV Kapoteviov mpoc TS EavBopvuAreg (yvpol
TOPTOKOMAV, KovaépPa Pepikokmv K.AT.).

Xe moAAG €10 kapmdv eminteiton 1o Lompod emiypopa yorti Tpocerkhel Tov
Katovorot. Ta (onpod KOKKIVOL ¥pduatoc tnAo {NTovviol ToAD OTIS ayopés, av
KOl TOAAEC QOPEG TO KOKKIVO YPOUO OEV TPOCOEPEL TIMOTU TOPOTAVED OTN

yevoTikdOTTa N 61N Bpentikn) a&io Tov kapmov. Tn cvvBeon TV avlBokvovdv ot
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iAo emnpedlovv moAloi mapdyovtec (Mazza and Miniati, 1993), énwg 1 mowkihia, o

Qmc, N Beprokpacio Kot 01 KOAMEPYNTIKEG PPoVTiOES (KAAOEN M, AlTavor), apdevon).

2.1.2.2 Kotdotoon em@avelas mpoidvtog Kol ELATTONATO

H xotdotaon g emeavelng Tov Kapndv emdpd oty modttd toug, Oyt
uovo yoti oyetiCeton pe T1g andAeteg Papove, aAAd yioti ol kapmol pe EAATTOUOT
oTNV EMPAVELD TOVG dgv Yivovtal dektol otnv ayopd. Ta slattdpoato avtd pmopet
vo glval  HOPPOAOYIKG, QUGIKG 1 HUNYOVIKA, @UOOAOYIKE Kol ToBoAOYIKA
(Baothaxakng, 2006). Molomcpol kot TANYEG KATA Tr GLGKELOGIN OTOTEAOVLV
onueio 16000V HKPOOPYAVICUADV, VD EEVES VAEG KOl VITOAEILUATO YEKAGTIKMOV
(UTOTPOGTATEVTIKOV OLGLDY EMOPOVV OPVNTIKA GTNV EUPAVICT] TOL KOPTOV Kot

etvat duvatov va Tpokarésovy PAAPES GtV LYELD TOV KOTAVOAMTY.

2.1.2.3 ®uowKG — OVOTOMUIKG YOPOKTNPLOTIKG 7poidvrog (ven, okinpotnta,

TPAYOVOTNTA)

Ta yopakTPIoTIKé AVTA OVAPEPOVIOL GTNV ECMTEPIKY] OOUN TOV QUVTIKOV
HepOV Kol €£0PTAOVTOL A TN OTOPYN] TOV KLTTAP®V, TN GUON TOV KLTTUPIKAOV
TOYOUATOV KOl OO TNV TOPOLGI0 OPIGUEVAOV KVTTOPIK®OV OVCIdV (dpvdo, youog,
vepo) (Zpaximtakng, 1995). Ta xapakmpioTikd g VENG, TG CKANPOTNTOS Kol TNG
TPOYVOTNTAG OVTIAUPAVETOL O KOTOVAAWMTG LLE TO HACTLLO TV KOPTMOV GTO GTOLLM
Kot 0eVTEPEVOVTMOG e TO ¥épt. Ta YopaKTnploTKd avtd pumopodv va peTpnbovv pe
e101kd Opyovo (mecsipetpa, penetrometer), aAdd ot evoeilelg Toug EvOEYETOL VO UnV
avtamokpivovtol otV aicnom Tov KatovoloTy.

Ot kaprmoi mwov mpoopiloviar yio petagopd mpémer vo cvykopilovtor pe
GUVEKTIKY] GAPKO, TOALEG POPEG TPV TO TPOTOV ATOKTIGEL T APLGTO OPYOVOATTIKA
YOPOKTNPLOTIKA TOV, OGTE Vo Unv vrootel cofapés (nuég katd ™ petagopd. Ot
vorol koproi mov mpoopilovror Yoo Propmyavomoinon TpEmel va. EXOVV GUVEKTIKN
olpka Yoo vo. aviEYovv oTiG Oldpopeg peTayepioels petamoinong (Beppukn Kot

pnyovikn eneEepyocia).
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2.1.2.4 I'edon — apopo Tpoidvrog

H ynukn obotoon tov epovTtomv Kot TOV AdYoVIKOV ETOPA 6TA oacOnTipla
yevong (yYAvkomnta, oEutnta, oTueoTNTo, TIKPAdH K.4.) Kot TS 6cppnong (apwua)
(Barrett et al., 2010). Ka6e €idog kat moikidia. povTov 1 Aoyovikov £YeL T O1K1 TOV
YELON KOl XOPOUKTNPLOTIKO Gpmpa Tov kabopiletal amd YEVETIKOVG TaPAYOVTES, ALY
emmpedleton kot amd 1o TEPPAAAOV KOt TO GTASI0 ®PILOVONC.

I'edon eivar 10 aicOnuo mov OMOKTA O KATOVOAMTAG OTAV Ol 1670l pE TO
pdonpa épyovion oe emaen pe t YAwooo. To dpopa oto @povTa Kol To AoXOVIKE
dtvetor omdvia amd po Kopla ovcio, KaOmG, CLVIOME, o OPLASH OLGLMOVY JlEYEIPEL TO
a1eOnTpLo g 6cPPNONG.

Ta ppovta Kot To Aayovikd cuykpatovv 0KOAN 0CUEG amd EEves ovGieg oV
Bpiokoviot 6To y®Po 6mov cuvInpovvTaL. ['ol T0 AdY0 aVTO TPEMEL VO, ATOPEVYETOL M|
Tomo0étnon ToAAGDV TPoidvTmv pali otov 1610 ympo mov gival acvpuPifacto Katd ™

GLVTNPNOT).

2.1.2.5 Opentii) aio Tpoidovrog

H Openticn a&ia tov vondv otopoknmevtik®dv Kabopiletar and ) cvoToo
TOVG o€ vePD, VOUTAVOpaKeS, TpwTeiveg, Mmidla, Prrapives, avTioEeldmTIKES OVGieg
ko avopyavoe drata (Kader, 2008). Ot voroi kaproil mepiéyovy vepd 6e Ueyoan
avaroyia (80-95%), elvar mAovolol og voatdvOpakeg, avopyava ctotyeio kot givar
koA myn Prapvov A ko C. Ilepiéyovv ehdytoteg Oeppideg Ko dAata vatpiov,

evo glvol TA0VG101 68 PUTIKEG Tveg, pLaryviolo, oidnpo Kot KEALO.

2.1.2.6 Ac@drera TPoiovTog

H acpddea tov kotavolot) oyetiCeton pe v vmopén emkivouvov ovcidv
oT0 UTIKG TPoidvTa dws (Bactiakdkng, 2006):
v puoikéc ToEikég ovoiee, OTmE 1 colavivn oty TaTdTo
v uélvvon pe Paktipia Tov Tpokarodv avOporoyeveic acOéveleg
v VTOAEIUUOTO. PVTOTPOCTATEVTIKOV TPOTIOVIWV, eE0NTIOG EKTETANEVNG YPHONG TOVG
KOL 1] THPNONG TOV KOVOVOV 0oQOAEiog
v vitpikd 10vto, e€ontiog g xpHons avENUEVOV TOGOTHTOV MITOCUATOV Kol Gyvolag

KATO1®V PacIK®V KOVOV®V 0pONG YEMPYIKNG TPAKTIKG
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v’ Bapéo pétoddla, omd T ¥PHOT TOVC GE PLTOTPOCTUTEVTIKG CKEVAGLOTA OAAG, KoL
™G pdmavone tov wePPaAAoviog oamd T Plopmyovio pe OTOTEAECUO TN
GLGOCMPELGT TOVS GTOVS LGTOVG TOV PUTAOV KO

v puokotoiveg, mov mapdyoviar amd TOLVG HOUKNTEG TOL TPOSPAAAOLY TO. PUTIKA
npoiovto, (Aspergillus, Penicillium, Alternaria ka1 Fusarium). H apAiato&ivn kot
N TOTOVAIVN givar o1 o YVOGTEG Kat ot o emkivouves. H apAato&ivn amavidrtol
KLPlG 6TOVG ENPOLE KaPTovs, EVAO 1 TATOVLAIVT Ppioketal cuVNO®G GTa PPOVTA.
[TotovAivn mapdyetal kKopiog amd Tov poknto P. expansum kot deutepevdvimg
and to €idn Aspergillus giganteus kot A. terreus, eved peydleg mocoOTNTEG TG
Bpiokoviar cuvnbwg oe camo pnia, oyAddla, podaKiva, KEPAGLH, GTAPVALD Kot
KLOMVI, TOCO G€ VOTA @PoLTO OGO Kol GE pPeTOmomuéEva mpoidvto (yvuovc,
popperddes). O ovoieg aVTEG UTOPOVV VO TPOKAAEGOVY GTOV AVOPOTO Kot To
Coa, axopo Kot og €AMYIOTEG GLYKEVIPMGES, cofapéc ofeleg wor ypdvieg

naOnces,

2.1.3 MMopdyovteg mov exnpedlovy TV TOWOTNTA TOV VOTOV 0OTOPOKNTEVTIKAV

Tnv mo1dtT0 TOV VOTAOV QPOOT®V Kol AOYOVIKOV ETNPEALOVY TOPAYOVTEG
OV OVAPEPOVTOL GTI LETOXEIPIOT TOL TTPOIOVTOC TPV OO Tr GLYKOMOY|, KOTA TN

GULYKOLOY| Kol KOTA TN LETOGLAAEKTIKY LETAXEIPLOT).

2.1.3.1 I'eveTwkoi mapdyovreg

I'evetikn ovotaon. H yevetikn cvotaom kabopilel ta yopaKTnpIoTikd TG
moldtTog (xpoua, yeovon, oynuo kot péyefog) kal Bpiokel v €K@pact| g oTnV
nowidia (Kader, 2008). To oynua kot 1 Lope1| TOL KaPToh EIVOL YOPAKTNPIOTIKA TG
nowiMog kot tpomomoteitan EAdYIGTA 0md TIG cLVONKEG TOV TEPPALAOVTOG KO TIG
KOAMEPYNTIKES QPOVTIOEG. XapaKTNPIoTIKA TG KAOe mowiMag pmopet emiong vo
elval T0 APOUA, 1 GLVEKTIKOTNTO KO 1 TPAyavOTNTO TV Koprdv. To vrokeipevo,

emiong, etvat SuvaToOv Vo ETNPEAGEL TO YOPOUKTNPLOTIKA TNG TOLOTNTOS.
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2.1.3.2 IIpocvArleKTIKOL TOPAYOVTES
Moapdyovreg meprfpairovtog - KAipo

Ogppokpacio. o to TEPIGGOTEPA €101 OM®POPOPOV KO AXYOVIKOV M
EMKPATNON LYNAGV BeprokpactdV Kot T PAACTIK) Tepiodo divel TPOIULOTNTO KOt
emnpealel évtova v moodtTNTO, GAAEG QOpEG BeTikd Ko GAAEC apvnTiKA. ZEOTEG
NuUEPES pe Kabapod ovpavd TOL EVOALACCOVTOL [LE YUYPES VOYTEG KOTA TNV OPILOVoT
ELUVOOUV TNV aVATTLEN €VIOVOL YPOUOTOS OTO TEPIOCOTEPA €101 Kopmdv (UnAa,
EOTEPLOOELON).

Yypaoio ko Ppoyontmon. H nepicosia vypocioag cvvterel cuvnbmg oty
avantuoén acBeveldv pe emakolovbo v vIoPaduion TG TOOTNTOS TOV KOPTDV.
AMAG pmopel Kot v BEATUDGEL TO YPOUATICUO TOV KAPTAOV GE CUYKEKPLULEVES ETOYES
tov étoug. To Vyoc, M évtaon Kol 1 KOTOVOWUY TV BPoYonTdee®mV O©T0 £T0G
eMNPeAlovy TNV TOPAY®YN KoL TV TOWOTNTA TOV KOPTOV.

Hhmog@dvewa. To dpeco niokd ¢owg eivor amopoitnto ywo m ompovpyio
EMYPOUATOG TOV TPOKOAEITOL ad avOOKVAVES GE TOAAOVS KOPTOVG, PEATIOVOVTOG
¢tol v modtnTtd Tovg. BéPana vynAn €viaon ooticpod pumopet vo mpokaAécet

NAMOKOVLATO GTOVG KOPTOVS Kol GNUOVTIKT VITOPAOIGT TG TOOTNTAS TOVC.

2.1.3.3 Zvykopon

To otdd10 TG GLAAEKTIKNG OPUOTNTOGS KOl O KOOOPIGUOS TOL £l HEYAAN
onupacioa oty mowdtra TV koapmodv. H cuykopon tov koapmodv (Ui, oyAdota,
POdGKIVA) TPEMEL Vo YivETAl GTO OTAGI0 TNG QUGIOAOYIKNG MPUOTNTOS, OOTE M
opipovoen Tovg va. cuVEXILETOL GTOVG YDPOLE CLVTNPNONG. XTOVG KAPTOVS AVTOVS 1
TOAD PO GUYKOUON £YEL G GLVETELD Ol KOPTOL VoL UV opalovy KaAd Kot Vo
TPocPailovtol omd QUGIOAOYIKEG 00OEVEIES, €V M KOBLOTEPNUEVI] GLYKOULON
eumodilel T dSatpnon S EUTOPIKNG TOOTNTOAG TOV KOPTMV Y10 LOKPD YPOVIKO
dlaoTnua.

Ot mopdyovteg MOV GLVIEAODV GTNV KOAN O0THPNOT TNG MOLOTNTOS TV
KOPTTAOV €ival ot LETAXEPICELS KOTA TN CLYKOMON, TN S1AOYT|, TN CLVTHPNOT KOl TN

LETOPOPE TOV KOPTOV.
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2.1.3.4 MeTa.0VALEKTIKOL TOPAYOVTESG

[Teptrappdvouvv tn Beppokpacia, Tn GYETIKY VYPAGia, T CLGTOGCT TOV AEPal,
10 aBvAévio, TN petapopd, T ocvokevacio Kot T dwbeon oto Aveumodpro. H
Oepuokpacio eivar 0 omovdadTEPOG TaPAyOVTag OV EMMPEALEL TN QLGLOAOYIKN
@Bopd TtV ovykoulouéveov mpoidviewv. EmmAéov, ol andieleg vypooiog pHe N
SlTvoT| TV 16TOV cLVEXILOVTOL HETA TV OTMOUAKPLVOT| TOV KAPTMOV OO TO UNTPIKO
QLTO YOPIg TN SLVATOTNTA AVUTANP®SNG aLTOV ToL vepoy. H dwamvon| givor piar amod
TIG KUPLEG QUGLOAOYIKEG Agltovpyieg mov  emnpedlovv TNV  EUTOPIKY KOl 1N
@Vo10A0YIKT PBopd TV vordv Kaprtodv. H mapovoia Oy, CO; kot atBvieviov oto
YOPO cuvIpNnonsg oaokel kaboploTikd pOAO GTY GLVINPNGCIUOTNTA TOV KOPTAOV.
Téhog, M éxivomn tov abvAeviov emrtaydver v w@pipoaven, mov PeAtudver TV
TOWTNTO Y. KAmow 7ePiodo, Kol KOTOMY TO YNPooud Kol TS KOTOPOAIKES
Aertovpyieg OV TPOKAAOVV LROPAOUION TG TOLOTNTOC KOl HEWDVOLV TO YPOVO

GUVTNPNONG TOV KAPTDV.

2.1.4 Extipnon — pétpnon e nodtnTog

H extipnon — pérpnon g modtntag eival amapaitnTn 6TV TVTOTOINGT Kol
gumopicc. TOL TPOIOVTOC KO YIVETOL GUECH HE VTOKEWEVIKOVG KOl EUUECOH WE
OVTIKELEVIKOUS TpOTove. Ot vrokelpevikol tpoémol otnpilovtal e QUECT EKTiUNOoM
NG TOWOTNTOG ME QOKIUES OO TOVG KATOVOAMTEG N EKTOOELUEVOLS doKILaoTES. Ot
OVTIKEUEVIKOL TPOTOL otnpilovtal oTnV EUUEST) EKTIUNGT NG TOWOTNTAG TTOV YiveTo
pe 6pyovo 1 yNUIKEG OVOADGELS Kot 1) AELTovpyia Tovg 6TNPILETOL GE PUOTKA 1 YNUKA
YOPOKTNPLOTIKAL.

Mo v extipnon g modTTag EMOIDKETAL VAL CUYKEVIPAOVOVTOL GTOLXELN
TOPOUETPOV TOWOTNTAG 7OV  UETAPAAAOVTOL HE TIC OUUPOPES TPOCLAAEKTIKEG 1|
HUETOGVAAEKTIKES LETUYEIPIOELG KO 1] LETPNOT OVTOV TOV GTolXElV va yiveTonw 66O
elvatl OLVOTO OVTIKEWUEVIKA PE EWOIKA Opyava 1 avOADGELS. 26TOC0 givol amapaitnto
OAEG aVTEG Ol UETAPOAES TOV TOLOTIKAOV YOPOUKTNPLOTIKMOV VO GUCYETILOVTOL UE TIC

AVTIOPACELS TOV KATAVAADMTOV.
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2.1.4.1 YAOKEPEVIKOL TPOTOL EKTINN OGNS TOLOTNTAS

XopaKTNPIoTIKG TOWOTNTOS Y10 TO, TEPICCOTEPH OMMPOKNTELTIKE BewpovvTal
1N KOVOVIKOTITO TOV GYNUOTOG, 1 VTapEN 1 UN EAKVOTIKOD XPOUATOC, TO HEYEDOC TOV
KOPTOV, 1 VPN 1| N OKANPOTNTO TNG GAPKOC, 1| KATAGTOOT TNG EMPAVELNS Kot TOova
eEMTTOUATO AVTHS (LOA®TIGHOL, PLGLOAOYIKEG avopaAies- acBéveleg, TpooPoréc amnd
nafoyova, KAT), Kol i6wg T0 dpopa. Avtd eival To YOPOKTNPIOTIKA LE TO OTOoio
EPYETOL TPMTO GE EMOPT] O KATOVOAMTAG Kol Tov mpooeikvovv. H emtepikn
EUOAVION A0V, KOTEYEL VOV TOAD GNUOVTIKO POAO OGOV apOPE TNV TAOANGT TOL
TPOIOVTOG Kol YU OLTO 1 TLTOMOINGT TOV TEPIGGOTEPMOV VAOTMOV OTMOPOKNTEVTIKMV
TPOYLOTOTOLEITOL GOUPMOVOL LLE TO TOPOTAV®D YOPOKTPLOTIKA.

Kdmrow yapoktnpiotikd mov o yivovtor avTiAnmtd and Tov KoTovoioTn KoTd
NV TPOTN €M, OAAG To avTIAapuPdvetal HeTd TV ayopd Tov Tpoidvtoc, sival n
yevon kou M aicOnon (ver, apopa) mov €xel 10 TPOIOV OTOV KOTOVOADVETOL.
Enopévac, mapdperpor 6mwg n yAvkdtra, n mkpdnta, 1 oApupoTTa, N o&dINTa, N
oTVEOTNTO, TO OpOUE, Ol EEVEG OGUEC, 1 OKANPOTNTO KOl T TPOYyOvVOTNTO
nwpocolopilovtal pévo PETE TV KOTAVAAMOT) TOL TPOIOVTOG,.

Olo To Tapoamdve YopoKkTNPLoTIKE TPOosolopilovTol VTOKEWEVIKE omd TOV
KOTOVOAW®TY), LE OMOTEAEGHA VO, EXNPEAlOVTOL A0 TIG TPOTIUNOELS KO TIC GUVIOELES
tov kdéOe atopov. I[MoAAd amd ovtd Ou®G, WUmTOPOVY VO TPOGOOPIGTOVV LE

QVTIKEWEVIKO TpOTO pe dtbpopa Opyava N pebodovg (Abbott, 1999).

2.1.4.2 AvTIKEPEVIKOL TPOTOL EKTINN OGNS TOLOTI TS

Ot avtikeyevikol tpoémor Pacilovtar ot yPNOWOTOINGN 0pYAveV Kol
YNUIKOV avoiboewv kot eivar meptocotepo akpiPeis. [lapovsialovy 1o mAeovEKTnpa
¢ otafepdrag Kot divovv oe aplBuntikd dedopéva Tig LeTpoels. MelovekToly,
OL®GC, 6TO OTL 01 LETPNOELS TOV EPaPUOovTOL Eivar SOLVATOV Vo UnV avTamoKpivovTon
TEAEIMG OTOVLG YOPAKTNPES TNG TOOTNTAS (.. YELOTIKOTNTO) TOL OVOYVOPIleL O
KatavoaAwtg. Kowvd Opyova mov ypnoipuomoodvtarl yio HETPNGES TNG TOLOTNTAG
etvar o Quydg, 10 mecipeTpo, 10 S10OLAGILETPO KOl Ol GUOKEVEG Yo OELUETPNOT Kot
TITAOOOTNOT Kol YNUKEG OVOADGELS Yl T HETPNON TG TEPIEKTIKOTNTOG GE AUVAO

Kol aokopPikd 0.
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2.1.4.2.1 Evopyavn avaivor), QUOIKoL Kot Ypikoi Tpomol

Métpnon ypopoatoc. H pétpnon tov xp®dUATOC TOV GPOVTOV Kol AOYOVIK®OV
amoteAel Pacikd mapdyovta yio T dahoyr tovg (Abbott, 1999) ko givar duvatov va
yivelr pe e101Kd YPOUATOUETPO TO OTTOI0. LETPOVV KOl OVOADOVV TO OVOKAMUEVO QMG
(Ewx. 2.1). To ypoua diveton oe tuég L*, a* ko b*, émov n tynq L* deiyver
AopumepdtnTa N OTEWVOTNTA, 1 TN a* ™ dwPdduion Tov ypdpatog amd mpdoivo (-
a*) ém¢ kokkwvo (+a*) ko n T b* ) dwfaduion and kitpwvo (+b*) oe umhe (-b*)
(Ex. 2.2). Ot mopauetpor a* kot b* ypnoonotodviol yio tov VIOAOYIGUO NG
YPOUATIKNG TapapéTpov C* kar g yoviag Hue (h°) (McGuire, 1992). e cuvdvaoud
t0. C* ko h® divouv o Tparypatikd ypmdpuo 1010iTepa yio Eyxpouovg Kapmos, Onmg to
KOKKIVO, UMA0L.

H pétpnom tov ypopatog e cdpkag (cuxvé 6€ PPEGKOKOUUEVO TPOTOVTIQ)
yivetor axoéun pe ™ Owpopd ypoupatog omd to paptvopa (AE), to Asgiktn
Kagetidopotog, BI (Browning Index) xot tv mapdpetpo ypodpatog hue (h°)
(Maskan, 2001).

Ewova 2.1: Xpopatéperpo Ewova 2.2: Zeoipikt] avonapdotacn TOV PpORITOv

Métpnon oxkinpotnrac. To poddkopo TG ohpKoc TOV KOPTMOV UETPATAL LUE
ek Opyava, To mecipeTpa | mevetpouetpa (Abbott et al., 1976). T'a ™ pétpnon

™G OKANPOTNTOG YPNOIUOTOOVVTIOL dVO Kupimg Toumot mecipetpmv, to Effegi mov
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elval opntd Kot 0YPNGTO GAAG Ol LETPNOELS TOL Ogv glval peyaing axpifelag (E.
2.3) ko1 1O €PYOoTNPLOKO TEGIHETPO TOMOOETNUEVO O PAON TOL TPOGPEPEL

uetpnoelg peyaing axpipfelag (Mitcham et al., 1996; Abbott, 1999) (Ew. 2.4).

Ewova 2.3: IIesiperpo Effegi

Ewéva 2.4: IIheoipetpo axpipeiog

Métpnon Awivtov Xtepeodv Xvotatik®@v (AXY). H pértpnon tov AXY,
KLPIOG TV GOKYAPOV, YIVETOL [LE TO OTTIKA cakyopodabAacipeTpa Tov ivor Opyava
gvypnora, popntd kot eOnva (Mitcham et al., 1996) (Ew. 2.5). H pétpnon naipvetan
TomofeTOVTOG o otaydva Yoo ot yudAvn mAdka tov opydvov. ITo gvypnota
etvar o niextpovikd Sbracipetpa mov dtvouv ymetlokn £voeln kot mo axpin

aroteléoparo (Ew. 2.6).

Ewova 2.5: Ontiké dwobracipeTpo Ewova 2.6: Ynouoké dwbiaciperpo
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Métpnon ovtnroc. Katd v opipavon tov kapmodv to oféo LEWDVOVTOL
OTOOOKA KOl 1) UETPNON OVTAOV OTOTEAEL KPUTHPLO GULAAEKTIKNG WOPUOTNTOS Yo
optopévoug Kapmovg. H pétpnon g oykoperpodpevng o&vmntog sivor axpipng
péBodoc kot yivetan pe e€ovdetépmaon v o&éwv pe pa Baon (KOH 1 NaOH) péypt
10 pH va @Bdoel to eninedo 8,2 (Mitcham et al., 1996; Baocihaxdxng, 2006) (Ew.
2.7).

Ewova 2.7: Oykopétpnon

2.2 EAa@p®d¢ HETOTOMUEVO GPOVTA KOL ALY AVIKE,

2.2.1 T'evika

Ta tekevtaio ypdvio T0 KATAVAA®TIKO KOO €xel Ogi&el peydlo evolapEpov
Yl TOV VYLEWVO TPOTO STPOPNG, AVEAVOVTOG OO KOl TEPIGGOTEPO TNV KOTOVAANOOT
QpoLTOV Ko Aayovikdv. H katavaiwon avtdv £xel moAAd TAeoveKTUATO AOY® TWV
TOLOTIKAOV TOVG YOPOKTNPLOTIKOV, OTTMG EIvol 1 HEYAAN S0 TPOPIKT TOVG a&io Kot To
OPYOVOANTITIKG YOPOKTNPIOTIKE TOVS, TO 0ol Hopovv vo. dtotnpnfodv akoun Kot

petd amd ehagpd emefepyacia M petomoinomn. Q¢ eAdylota  pETATOUEVOL
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OTMPOKNTEVTIKG YopakTnpilovion tor epovTO Kol To Adyavikd mov €yovv deybel
eneéepyacia (Kabapiopd, Tepayiopd, aroAoimwon, cuokevacia), MoTe va dtatnpnoel
n opeoxada (Lamikanra, 2002; Siddiqui et al., 2011) kot o TOOTIKAE OpemTIKA KO
OPYOVOANTITIKG TOVG YOPOKTNPLOTIKA OT0 emimeda (1] KOVIA G aLTE) TOV VOTOV
omwpoknmevtikdv (Kapomdvog & Ildooap, 2010). Xmv katnyopia tov eAdyioto
LETOMOINUEVOV TIPOIOVI®MV €VIAooovTol Kot ta gpeokokoppéva (fresh-cut) epodta
Kot Aoyavikd. Moévo apiotng moldtnrag oAOKANpo @podta Kot Acyovikd etvor
KOTAAANAQ Y10 TNV TOPOCKELY] PPECKOKOUUEVOV TPOTOVTI®V, DOTE VO SUGPAUAGTEL

aprotn moldtnto otov katavoimty (Kader and Mitcham, 1995).

2.2.2 ITAE0VEKTNNOTA PPECKOKOUPEVOV

H avénuévn (itnomn tov KatavoroTikod Kooy 6 PPECKOKOUUEVE PPovTOL
Kol Aoyovikd €tvor m ontio yuoo T paydaio avamtuén avtod Tov VEou KAASOL NG
Bropnyoviag tov onwpoknmevtik®v (Soliva-Fortuni and Martin-Belloso, 2003;
Allende et al., 2006; Siddiqui et al., 2011).

Ta @ppecKoKOUUEVO LELOVOLV TO YPOVO TPOETOOGIOG TOV YEVUOTOS Kot
TPOGPEPOLY  oTOdEPT] TOLOTNTO. GTOV KOTOVOAMTN HE TOLOTIKA YOPUKTNPLOTIKA
OCLYKPIGIHO HE OVTO TOV VOTOV. YTEPTEPOOV Kol OOPOPOTOOVVTOL omd To
TEYVOLOYIKA EMEEEPYACLEVA PPOVTA KO AOYOVIKA (KOUTOGTES, KATEYVYUEVA K.0L.) Y10l
TNV KOADTEPN OLATIPNOT TOV YOPUKTNPIOTIKAOV TOV OPYIKOV VOTOV TPOIOVTIOV, 0TS
yevon, apopa kot Opentiky a&io (Kovkovvapag, 2007).

Av&davouv v mpocfacn g vylewd mpoidvio epovtov (Ragaert et al., 2004)
KOl AOOVIK®OV, STNpAOVIOS TAPOAANAG TO GPOUO Kol TN QPECKASN TOV TPOG
KOTAVAA®GN TPOIOVIMV.

Eniong givar edkoln n mpodcPoon (Bruhn, 1995) avtodv ota onueio mdAnong,
amoutohv Ayotepo amofnkevtikd ydpo Ko elvar €Okorlo va amoBnkevtodv oe
ovokevaoieg (Kapamdvog kot [Tdooap, 2010).

Téhog, yperdlovror PEIOUEVO YEPIGUO OO TOV KATOVOAMTY KOl TPOKVTTEL

LKPOG OYKOC OmOPPIUUAT®V HETA TNV Katavaimon Ttovg (Cantwell, 1995a).

2.2.3 MEOVEKTILOTO QPECKOKOUPEVMV

AV Kol T0 QPECKOKOUUEVO OOTELOVV EVOALOKTIKY] TPOTOOT OTN OLGYEPELL

TOV ONUEPVOD OVOPOTOV VO KATOVOIADMGEL VOTH @POVTO KOl ACYOVIKH, (OCGTOGO
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VILAPYOLV CNUAVTIKA TPOPANHaTe AGY® NG PHONG TOV TPOIOVIMV OVTOV KOl TNG
GYETIKA TPOCPATNG EUPAVIONG TOVG GTIC AYOPEC.

H petomoinom tov omwpoknNTELTIKOV EMTAYVVEL TN GVGIOAOYIKT TOVS POopd
(Ynpacpd), odnyei oe d1dpopes Proynuikés aAlayég, akdun kot OTov 1 HeTamoinon
elval EAAYLOTN KOl TPOGEKTIKY, HE OMOTEAEGUO TNV OIMOAEW, YPOUATOS, VONG,
Opentikng aflag Ko opdpotog. To @PecKOKOUUEVO @POLTO KOl Aoyovikd sivot
TEPLEGOTEPO POAPTA 0o TO aképata TPoidvTa amd o omoio tpoépyovtan (Siddiqui et
al., 2011). Xvvenmg, amartovv Bepuokpacieg cuvtipnone kovid otovg 0 °C yia va
dttnpNnBovV Y100 GYETIKA GUVTOWO YPOVIKO JACTNHO TPV TV KATUVAAMGY TOVS, TOL
avaloyo pe to Tpoidv dev pmopel va Eemepva Tic 2-3 efdouddeg (Rico et al., 2007a).
Y ynAng motdtntog pesKokoppéve epovta eival mo S0GKoAO va mopayfovv amd 0Tt
TA PPECKOKOUUEVO, AaaVIKE, YTl TOAAG amd Ta POVTA TPEMEL VO WPLULACOVV TPV
eneepyacTohv Kot ovTd T KAveL Waitepa @OUPTA OC PPECKOKOUUEVAL.

Ta o@peokokoppéva  gtvor  mepiocdtepo  gumpdoPAnta € O18POPOLS
LIKPOOPYAVIGHOVS, AOY® NG KOMNG TOVG GE MIKPO TEUAYO. KOl TOL YPOVIKOD
dwotuatog mov pecorafel amd v emeepyosio Eog TV Katovaiwon tovg. Ot
EMPAVEIEG TOUNG TOVG OMOTEAOVV KATOAANAQ VTOGTPOUOTO YO, TNV ovATTUEN
Bakmpiov kot pokntov. Axoun eivor mBavi] Kot 1 HETOQOPE  ovOpdTIVOV
noboyovev onwg, E. coli, Listeria, Yesteria, Salmonella (Cantwell, 1995b). Idwaitepa
amopoitntn eivor 1 €£00QAAOT TPOIOVTOG ATOALXYLEVOL GO LKPOOPYOVIGUOVS TOV
napdyovv toiveg emikivovveg yia tov avOpomo (Alzamora et al., 2000). T to Adyo
avtd emPAALeTOL M THPNON EPIGTOV CLVONKAOV VYIEWVNG GTO TPOCMOTIKO KOl GTIG
EYKOTUGTAGELS ENEEEPYOTTIOG.

Téhog, Ta TpoidvTa aVTA Elvar o aKkPIPA Y10 TOV KOTAVOAWMTY] GE GYECT| LUE TA
vord, &€pdcov 1 olOykplon TG TG Yiver pe Pdon to Pdpog Tovg. XNV
TPAYLATIKOTNTO OUMC, 1| O1popd otV Tun eivon pukpdtepn eontiog g amodppymg
LéPOVG (Tov Un 6MAIYOV) TOL VOTOL TPOiOVTOS (KaBAPIGOG Kot d1oloyT]), KaBdS T
QpecKOKOUEVO,  KaTovaidvovtar cuvibmg katd 100% (He and Luo, 2007;

Kapandvog & [Tasoap, 2010).
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2.3 MpopiMnota Kot uoLoroyio. PPECKOKOUREVOV

2.3.1 I'evika

H mpogtoacioa (mAOGo, oaeaipeon @AO0D, TEUOYIGHOS) TOV VOTOV
TEUOYIOUEVOV OPOVTOV KOl ACYOVIK®OV EYEL MG OMOTEAEGHO TOV TPOVUATICUO TOV
QLTIKOV 10TOV. Q¢ QUECT] GLVETELN TOV TPOVUATIGHOV, TPOKAAEITOL 1] EVEPYOTOINGN
eVOG ‘UMVOLOTOG TPOVUOTIGHOD , TO OTOI0 HETASIOETAL GE TOUPAKEIUEVO TUNLOTO TWV
TPOVUOTICHEVOY  10TOV Kol Oeowpeitor  vrebBuovo Yoo v emoyoyn TOAA®V
(QLOIOAOYIKAOV Kot Broynukdv avidpdoewv (Saltveit, 2003). Ot kuprdtepeg amd aVTEC
etvar n avénuévn mapaywyn abvieviov ko CO2, n avénuévn dwamvon, N dtdomocn
ToV pepPpovav Kot n Topaymyn devtepoyevav petofoiltav (Toivonen kou de Ell,
2002; Saltveit, 2003).

Ot yepiopol mov amoutoHvTol Yoo TNV TPOETOUACIO TOV PPOVT®V KOl TMV
AOYOVIKOV GOV QPECKOKOUUEVO TTPOTOVTO, 00NYOUV GE TOALAPIOUES QLGIKEG Kot
(QLOIOAOYIKES Olepyacieg Tov VITOPadpilovy TV TOWOTNTA Kot TN LETAGVAAEKTIKY] TOVG
Con (Soliva-Fortuny and Martin-Belloso, 2003). Ot diepyacieg avtéc emttehodvton
O10TL 6TO PPECKOKOUUEVA Ot 10Tol apapévouy {wvtavol kat ta évlvua evepyd. Ta
ONUOVTIKOTEPO LOKPOGKOTIKA YVOPIGHOTO TG LTOPAOUIONG TOV PPECKOKOUUEVDV
elval 10 HOAGKOUO TOV 16TAOV, 1] GUPPIKVOCT] TOL KOPTOH AOY® aLENUEVNG OTDOAELOG
vypaciag, OAAAYEG GTO XPOUO (KOGTAVOON TV TOU®V), 0EEIOMOT TV Mmdiov Kot

HOAVVGELS OO UIKPOOPYOVIGHOVE.

2.3.2 MoAGKONO, TOV IGTOV

H von cvvavtdrotl pe moAéc popeég (TpayavOoTnTa, GKANPOTNTO, AAELPADOES,
KOKKMOEG, K.AT.) KOL O KOTOVOAMTNG £XEL TNV TPOGOOKia OTL 1 KOM| Kot 1
amofnKkevon evog mpoidvtog oev Ba mapepPaivel oTig TPOPAETOUEVES OPYOUVOANTTUIKES
wwomree. o tov  kotavoAmt, vaapyovv 000 Tapdyovieg mov emnpedlovv
TEPLOCOTEPO TNV 0iGONGT 6TO GTOUO EVOC PPOVTOV 1) ACYOVIKOV: 1) GKANPOTNTO KoL
10 yopddes. H oxinpdtnra kabopileton oe peydio Pobuod amd t QLGIKN avatopio
TOV 1070V, Waitepa amd 10 uEyebog Tov KLTTAPOV, TO CYNUO, TO TAYXOC KOl TN
oT100epOTNTO. TOV KVTTOPIKOD TOLYMUATOS, TN HEGOKLTTAPIO OTOCTOON KOl TNV
katdotoon omopyns. [HoAlol amd avtodg tovg mapdyovteg eivar aAAnAévdetol, yio
TOPASEYIO 10TOL e HKPA KOTTOPO TEIVOUV v €XOVV UEYOAVTEPN TEPLEKTIKOTNTO

20

Institutional Repository - Library & Information Centre - University of Thessaly
17/10/2023 00:52:03 EEST - 167.114.118.212



KUTTOPIKOD TOWYMUOTOC, YOUNAOTEPN OYETIKY] TOCOTNTO KVLTTOPOTAAGLOTOS KOl
YOUOTOTIOV (GPPIYOg KLTTAPOV), HEYOAVTEPY TEPLOYN EMAPNS KLTTAPOV-TPOG-
KOTTOPO KOl YOUNAEG TOGHTNTEG LEGOKVTTAPI®V SIUGTUATOV HE PO, KADIGTOVTOC
ToV 1670 o otafepd Kot TPoeavmg Aryotepo youmdn (Toivonen and Brummell,
2008).

Ta eldyoto enelepyacuéva, GPOVTO KO AQYOVIKA TOL datnpovv otabepn
Tpoyavi] veY etvan Waitepo emBountd, £med] 01 KOTAVOAMTEG GLVOELOLY QLT TNV
VON HE TN PPecKEda Kot TNV LYEWT. To HOAGK®UA TG GAPKOS ATOTEAEL ONULOVTIKO
TpOPAN e Kupiog Yo ta vord tepayiopéva gpovto (Gorny et al., 1998; Gorny et al.,
2000). IIpaypoty, n gu@dvion &vog paAakod 1M xoAopod TPOIdVTOG UTOpEl va
00MNYNOEL GE AmOPPLYT] OO TOV KATOVOAMTH TPV TNV KATavAAwon. Ot petaforég g
VONG OTO OMWPOKNTEVTIKA oyeTilovian e oplopéveg evOuukég Ko pn evOupuKég
JldKaGieg OV TPAYUOTOTOOVVIOL GTO. KVLTTOPIKE TOy®dUATO, TN HECN TAAKO
(middle lamella) kot o€ eninedo pepPpavov (Garcia and Barrett, 2002). H evlopukn
vroPaduion TOV INKTVOV KaToAVETOL 0mtd TV TNKTVIKN pebviecstepdon (PME) kot
Vv moAvyaiaxktovpovdon (PG). H mmirivy npdta aropeBvidveron peptkdg amd tnmv
PME «xot apydtepa omomoAivpepileton and v PG oe yolaktovpovikd o0&V,
TPOKOADVTOG ammAeln okAnpdtras. H andielo avtn, ogeidetal otn AEmTLVGT TOL
Kuttapkod toywuatog (Soliva-Fortuni and Martin-Belloso, 2003), v amodounon
TOV KLTTOPIKOV HEUPpavdv kot TV eVOOUIKY] YOALP®ON TOV dECUOV UETAED TOV
KUTTOP®V, HE OLVETEW TNV aLENUEVY] KIVNTIKOTNTO TGOV  KLTTOPOV KOl TNV
TEPATOTNTA TOV UEUPPAVDV.

[Tapodro mov éxetl amoderyBel o onuavikog porog twv eviouwv PG kot PME
otV depyaoia o, 0 aKPPNEC unxaviouds dgv eivor akdpo TANpog yvootog (Garcia
and Barrett, 2002). H oyéon peta&d g GLUVEKTIKOTNTOG TNG OAPKOC Kot TNG dpAcng
g PME egivar o0vBetn, copfdrrioviag GALOTE GTNV EVOLVAU®GT TOV KUTTOPIKOV
TOYYOMOTOG Kot BALOTE 0N YoAdpmon avtov. Evtodtolg, | eheyyouevn evepyomoinon
™m¢ PME éyer o¢ amotélecua ) Pertioon g vong, Kabng avgdvel v yKapoio
ovvdeon petaéd Tov aAvcidmv Tnktivig Kot Tev Kotoviev (Rico et al., 2007b).

Kdmotot kMpaktnpikol kapmroi porakdvovy vrepPforikd (Auwvouv) (poddkivo,
afokdvto) kol Kamolwol GAAol moapapévouv tpayoavoi (UNA0, KLOMVL), EVE Ol Un-
KMpoktnpikol kapmol pmopel emiong va Advouv (epaovia, Patopovpo) N va ivon
Tpayavoi (kapmovll, cranberry), vmodnidvovog 0Tt dev VIAPYEL Kapia oyxéon peta&y

KMUOKTNPIKAOV KO pN-KAUOKTNPIKOV KOl TNG OOUNG ToV Koprdv. Avtifeta, 1
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oKANPOTNTA KOt 1] VET| TOV PPOVTOV Elval TO GTEVE GUVOEIEUEVT LLE TN OOUN KOl TN
oVVOEST TOV KLTTOPIKOD TOLYDUOTOG Kot 1010{TEPO UE TIG AALAYEC TTOV cLUPaivovy Gg
avto Kot ™ Stapkela ¢ opipavong (Toivonen and Brummell, 2008).

Muw onuovTiKy TapevEPYELDL TNG KOTNG TOV QULTIKOV 16TOV &lval Kot 1M
TapoymyY”n aBvAeviov, ®¢ amoTéEAESHO TNG TPOOTAOENG TOV 16TOD Y10, ETOVAMGCN NG
toung (Abeles et al., 1992). H avénon g mapayoync atbvieviov odnyesi oe
amrodoUNoN Kol HOAGK®O TOV 16ToV, andAiela Prropivng C kot YAopo@OAANg (oTa
TPACIVO, AOYOVIKG OT®MG TO OMOVAKL) Kol ovamntuén oavembountov ocponv. H
napaywyn atBvieviov A0y KOG gival Eviovotepn G€ KapTovg Tov Ppickovtal 6To
TPOKAILOKTNPIKO 1 O©T0 KMUOKTNPKO oThdo, o€ oyéon pHeE ovToDG OF
UETAKAMUOKTNPIKO GTAS0, L€ CGLVERELD TNV emtdyvven g ¢Oopdg oto €idn pe
KMUOKTNPIKT GUUTEPIPOPE (UNAO, ayAdol Kot poddKivo), Otav To U KAUOKTNPIKE

glom ogv avtwpovv (Kapardvog & Idccay, 2010).

2.3.3 Kaotavoon 1] KEQETIOOR TOV TOROV

To evlupkod Kapétioopa eivotl £vag amd Toug SNUAVTIKOTEPOVG TEPLOPLGTIKOVS
TapAyovteg ™G odpkelag Long TV PPECKOKOUUEVOV Tpoidvtmv oto paet. Katd
OUIPKELL TOV OTOOIMV TPOETOUAGIOG, TO TPOIOV OEYETOL YEPIOUOVS KOATE TOVG
omoiovg ta KOTTApPo 6TAlOVY TPOKAADVTOG TNV ameAevBEépmon eviopwv ond Tovg
16T00¢, evd T EVOLUOL EPYOVIOL GE EMAPN UE TO. VTOSTPAOUATA TOVS. Ot PNyovikég
BrdPeg Ady®m TOL TPOLUATIGHOV Kol TO oBvAévio umopel vo TPOKAAEGOLV
EVEPYOTOINGN TOL  QUIVOAMKOV peTafoAlcpod ot0  @peckokoppévo 16td. O
TPOVUATIGUOC Kol TO aBVAEVIO ETyoVLV TN dpacTnPdTTA TOL VEOUOV AvAoT NG
appmviog ™me eowvviaraviving (PAL), éva évlvopo kAedi yio ™ Procdvbeon tov
QPOVOMK®V. O1 GLCCO®PEVIEVES POVOMKES EVAOGELS LLITOPOVV VOL YPTCLULOTONO0VV (¢
VIOGTPOUOTA 07O TNV TOAVEOvoAoEedaon (PPO) katainyovtog og kapétiacua. To
evOupIKo KaQETIOoHO gival amoTéleopa TG 0EEIOMONG TOV PUIVOMK®OV 0VGIMOV ord
mv PPO, ce xivdvec, ov omoieg moivpepilovior oe ypwotikég kapé ypopatos. H
duoypopia Tpokdmtel amd v dpdon twv PPO, ot omoieg Ppickoviarl oe OAa Ta pUTA
Kol Vdpyovy o€ eEOPETIKA UEYAAEG TOGOTNTEC OTA HOVITAPLO, TIG WTOVAVES, TO
A, To ayAddlo, TIC matdteg, To afokdvio Kot To poddkiva. To eviuuikd
KOQETIOOUA TPETEL VO, dtaywpileTor amd to pn evOupiKo, To omoio eival amoTéEAEGHLA

g Beprikng emelepyosiog 1 g amodnkevong petd and Oepukn emeEepyacio. Ot
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TOTOL TOL UN-evOLUIKOD KaPeTIdopotog teptlapfavouy Tig avtidpdoelg Maillard, thv
Kapaperomoinon kat v o&eidmon tov ackopPikov o&éog (Garcia and Barrett, 2002).

To evlopikd kopétioopo  oamotelel  kOpPO  OEEWBMOTIKN  avtidpaon.
[TeprhapPaver dvo évlvpo ofewoavayoyacov: tnv opddo tov PPO kot v
vrepoeddon (POD). H PPO «katolver V0 ovidpdoelg, n mpdTn, odnyel oe
VOPOELAIOON TOV LOVOPUIVOADY GE JIPOIVOAES, 1 OTTOT0L EIVOL GYETIKA OpYT| Kol EYEL
¢ amotélecpa aypopo mpoidvta. Katd tn dedtepn, 1 0&eldwon TV Sipotvorlmv
npog opbo-kvoveg (0-Quinones) mpaypatonoteitar ypryopa. Ot opfo-Kivoveg HEGm
un evOOUIK®OV OVTIOPAGE®DY, OVTIOPOVLY LE GAAL LOPLOL KIVOVNG, UE GAAO QOLVOALKA
petypoTo Kot pe opUvopdoes TpOTEIVOVY, TENTIOIOV Kol AUIVOEEDY, LE OPOUOTIKES
apiveg, petypota BlOANG, aokopPikod 0EE0C K.0. Kol SIVOLV YPOUATICUEVO TPOIOVTQ
(kapé ypopatiopots) (Ew. 2.8). Ot koppévor gutikol 16tol cLVNOWOE ATOKTOVY KOPE
PO, OAAG UTOPOLV €MIONG VO TPOKLYOLV KOKKIVO-KOME, UTAE-YKPL, OKOUN Kot
pavpeg duoypopies (Garcia & Barrett, 2002).

Ta vrooTpOUATO TOV EUTAEKOVTOL OTIC TTAPOUTAVED avTOPAcES Ppiokovral
oto, yopotomia, eved ta Evivua Ppiokoviar oto kvtdomiacpoe (loannou and Ghoul,
2013). Ot avtdpdoelg pumopodv va Adfovv ydpo povo €av épbovv oe emapn Ta
vrooTpopate pe to évivua pe mapovcia o&uydvov. ‘Etot, 6ha tar @awvopeva (komn,
ATOAELD, GKANPOTNTOC) 00N YOOV otV EVapEN TOV OVTIOPAGEDV KOPETIAOUATOC, Ol
omoieg TPOKAAOVV amMAEIEG 1| HETABOAES TNG YEVONC, TNG OCUNG Kot TNG Opemtikng

a&iag (Toivonen & Brummell, 2008).

Ewova 2.8: Avridpacsic mov kotervoviar amd Ty molv@avoroéedaon (PPO) kol dnpovpyody

kaéTwaopa (Brody et al., 2011).
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Ot ovvémeleg Tov evOOUIKOV KOQETIOOMOTOS O0ev meplopilovtal pudévo o1
duoypopia, 0ALd Kot 6 YELOTIKN LTOPABIoN Kot andAslo TG Opentikng a&iog Tov
npoiévtog. Ot PPO Bewpovvtar and ta mo (nuoydva éviopo otn Satnpnon tov
QPECKOV TPOIOVTOV Kot 1 TAPEUTOOIoT] TOV VOLHIKOV KOPETIAGLOTOS OMOTEAEL
TAVTO TPOKANGN YL TEPOULTEP® EPELVOAL.

H evaioOncio oto kagétiacua dtoeépet petald tov motkilov (Toivonen and
Hampson, 2009). Emopévec, yoo TNV TOPACKELT QPECKOKOUUEVOV TPETEL VO,
emALYOVTOL TOWKIMES pe yoapnAn ovykévipoon PPO. Kdmowor wotol umopel va
napovcstalovy avénuévn Opdon kKot vynin ovykévipoon PPO, mov kdtw amd
KATAAANAEG cuvOnkeg odnyobv oe peyohdtepn tdom vy xoaeétwoopa. Emiong, ot
KOAMEPYNTIKES TPOUKTIKEG, TO £00UPOG, TO KA, 1 AMmavor, 1 S1dpKELD GLVTHPNONG, M
EMOYN Kol Ol cuVONKeG GuyKopdNG emnpealovy 1 dOpactnpotnta twv PPO ko
EMOUEVMG, TNV €VTAON KOPETIOOUATOG WHETE TNV KOTMY, EMOPAOVING OTNV TEAIKN
TOLOTNTO TOV PPECKOKOUUEVDV.

evikd, vYNAEG GLYKEVTPDGEIS PAIVOMKAOV LEYUATOV BpioKovTol 6To ¢povTa
apécmg petd ) ovykoudn. H petafintdmra tov ypodpatog, mov oyetiletan pe v
£vtaom Kot TN (potd tov, eEaptdral and To PUVOAMKA pelypata mov moipvouy HEPOG
oT1G evOOHIKEG 0EEOMGEIS KOt TOL TEAMKE TTPOTOVTA TOVG. Ta @atvollkd PelypoTo Kot 1
dpdon g PPO og xopmodg amd 11 mowihieg piAmy, TPty Kot HETH TO KOPETIOGLLOL,
£0e1&av OTL 1 €KTOOT TOL KOQETIAGUOTOG €lye GUEST GYECN WE TNV TOGOTNTO TV
QOVOMKOV. 10 UNAO Kot 6To ayAddt, 1 dpdom twv PPO givan peyalvtepn oto oAold
amd ot ot oapko (Garcia and Barrett, 2002). O Drogoudi et al., 2008 avépepav oti
TO TEPLEXOUEVO TOV OMK®OV POIVOMK®OV 6TO pA0L0 TV Ay ftav 1,2 €wg 3,3 popég
VYNAOTEPO OO OVTO 5T GAPKA.

To 614610 TG PLVOIOAOYIKNG OPIUOTNTAG TOV EPOVTMOV KOl TOV AXYOVIKOV
emmpedlel ™V avtidpaon TOV 10TOV GTOV TPOVUOTICHO, VO oVTO £xel 1010iTEPM
onNuacios 6TOVG KAUOKTNPIKOVS KAPToHs. TOVE KAUOKTNPIKOVS KOPTOVS, TO GTAOL0
(UVOIOAOYIKNG MPOTNTOS 6TO 000 cvuyKopilovtot kot akolovOws Tepayilovrat £xet
ONUOVTIKY ET{OPACT GTNV TOLHTNTA TOL VOOV TEUAYIGUEVOL PpovTov. O Kopmdg dev
TPETEL VO EYEL VITEPOPYLACEL, OTOTE EXEL PIKPT SLOPKELD LETACVAAEKTIKNG NG aAAd
TPEMEL VO EXEL OPIUACEL EMOPKMG DOTE VO EYEL OMOKINCEL TO EMBLUNTA

opyavornmTikd yapaktnpiotikd tov (Kovkovvdapag, 2007). H dpdon tov PPO umopel
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va dtapépel TOAD avaueco oTic moKiAleg tng idag koAlépyeiag (Drogoudi et al.,

2008) kot ot S10POPETIKG GTASLN OPIUOTNTOG.

2.3.4 Aroiewo vypaociog

Ot 16701 TOV OMOPOKNTEVLTIKOV OMOTEAOVVIOL KLPIG 0md vepd, TO 0Omoio
nailer mpotTapykd poOAO0 oTNV TOWOTNTE TOLG. ZENPobepuikés ocvvOnKes yo Ta
GLYKOUIGUEVO TTPOTOVTIO TPOKAAOVV OIIMAELD VEPOV KOl KOTA GUVETELN LOPACUO KO
peimon EPeoKadag. NUAVTIKO TPOPANUO OTO TEUAYIGUEVO OTMPOKNTEVTIKA Elvar N
JUVNTIKA TOAD avENUEVN OTOAEW VEPOD, O10TL Ol TOUES OOKOTTOVV TEAEI®G N
OULVEYELDL TNG €PLUEVIONG KOl €KBETOLV TOVG E£0MTEPIKOVG 10TOVG amevbeiog otov
eEwtepwcod aépa (Agar et al., 1999; Garcia and Barrett, 2002; Siddiqui et al., 2011). To
péyefog TV TEROYIOV KO 1 EMPAVELD, TOL KOUUEVOL 1GTOV OTO PPECKOKOUUEVQ
QPoLTO. KOl AOYOVIKA, £YOVV HEYOAN ONUOGIH OTNV AVATVOY, TNV TOPay®YN
atBvreviov kot v anoiewo vypaciog (Cantwell, 1995a; Kopoardvog kot TTdocay,
2010). 'Etol, 6 oxéon WHE TOVG OKEPALOVG 1GTOVG TOPATIPEITOL OATDAELD VYPUCIOG
Katd 5-10 @opég avEnpévn amd Tpoidvra pe AP PEAADOES EEMTEPIKO TTEPIPANLLOL
(kapoto), 10-100 @opéc amd avtd pe Knpmon emdepuion kot £og 500 eopég amd
Koppéveg motdteg. H amdAieion vepov emtaybver v andiewn Prrapivng C oto
KOUUEVO OTWPOKNTELTIKA Kot oyeTileTon 6TeEVA e TN Beppokpacio cuvTnpNoNG Kot
TO PLTIKO €100G.

Mia onupoavtikny KataBoAlkr| depyacio, mov €ivol AmOTEAEGUO TNG ATOAELNG
vypaciog, etvol 1 amoAE TPAyavOTNTOS TOV TERAYIOV PPOUTOV, TOV £YEl 0IGONTIKO

KOL OPYOVOANTITIKO OPVNTIKO OTOTEAEGLLAL.

2.3.5 O&eiomon Mmodiov

H o&eldmon tov Mmidiov odnyel 6 amoddUNoT TOV KLTTUPIK®OV HEUPpovdv
KOl GE OOJIOPYAVMOOT] TOV KLTTOPIKAOV 0pYavidi®mv, HE GUVETEWL TNV oUENUEVN
TEPATOTNTA TOV KLTTApwV oe emPraPelg ovoieg (ehevbepeg pilec), T0 mPd®PO
LOAGKOUO TOV 10TV, TO KITPIVIGHO 1) TO 0EE0mTIKO (eviupukd) kagétiaoud tove. Ta
mapamdve opeilovioan oty o&gldmon g YA®POEOAANG Kou Tov  eVILUKO
petofoilopnd @owvolmv 1 avboxvavov (amd PPO, eowvordoeg K.o.) avtiotoryo.

[MopdAinio péom tov AMmoleldacmv TPOYUATOTOEITOL GVVOEST) OAdEDOMY Kot
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KETOVAOV LLE AGYNUN OGN, 00N YDOVTOS GE YELOTIKN VITOPAOIOT TV TPOTOVI®V QLTOV

(Kapomavog kot ITaooapu, 2010) .

2.3.6 IlpooPoin amd pikpoopyavicpovg

H vmofdbuon m¢ modtrag Tov @pecKoKOppEvov oyetiletar pe v
avamtoén Poknpiov Kol HUKATOV, TEPOAO TOL Ol 101 Kol To TOPAciTo UTopovV
eniong va. amoteAécovy mpoPAnua. Ot 107101 TOV AoYoVIKGOV TOPOVGIALOVY YOUNAN
ofvmta ko pmopel va. poivvBodv amd Pokthpla €daeovg, Ommg ta Erwinia,
Pseudomonas kot Xanthomonas. Ta @podta eivor cvvifog mo 6&wva, yio o Adyo
avtd mpoosPdAloviol To cvyvh amd POKNTEG Kol TOAD Mo omdvia and Poktipia.
[Toporo 611  puotoroyikt] EBopd amd Paxthpla Kot poKNTeg ivor 0o pe avty ota
OAOKAN PO TPOTOVTA, 1 CVENUEVT] TPOETOLUAGI KO O1 EPIGLOL TOV PPECKOKOUUEVDV
TPOCPEPOLY  EMTAEOV  gukalpiec Yo pOAvvon amd  emikivovvoa maboydéva mov
npooPdrovv tov dvOpwro (E. coli, Listeria, Salmonella) (Cantwell, 1995b).

Ot mep1ocdTEPOL KPOOPYOVICLOL omontodV vepOd Kot Opentikd GuoToTIKG
(ocducyapa, apvoééa, Prrapives) yuo v avamtuly] ToVg, CLOTOTIKA EVPEMS dabéotua
oT0. PPECKOKOUEVE TTPoTovTa. Metd 1o mALGIHO pE yAoplwpévo vepd (1 GAAo
OTOAVLOVTIKO LEGO) KOl TY] GLGKEVAGIN, O TAPAYOVTOS TTOL NNPedlel T pKpofrokn
avantuén ota epeckokoppévo gtvor kupimg 1 Begppokpacio. Or pkpoopyavicuol
&yovv e apotn Oeppokpacio kot Evo Kabopiopévo g€upog BepLoKpacIOV OTOV
avartoocovtol. ‘Etor petafdiioviag ™ Oeppoxpacio tov mpoidoviog pmopel va
daxomel ) avantuén Tovg.

Ta ppeckoxoppéva ivorl yevikd acealn kot vyiewvd tpoiovta. [apora avtd,
gykopovoiv optopévol kivovvot. TIpogtoypdlovtar kot Katavol®dvovtol opd, yopic
puecoAdPnon Bepuikng eneepyociog wovng va okotdcel Ta tafoyova. YrépPaon g
aproc Beppokpaciog datnpnong uropet va copPet (Ko dSuoTuyds, cvyva cvupaivet
o€ OAEC TIG YDPES KOl 0ALGTdES Olavoung) KoTd T dtokivnon kot v €kBeon avtdv
oto onueio TdOAnone. Adym avtdv Tov TOoVOV KIvOLVOVY, 1 HKPOPLoK: ToldTnTo
KOl 1 OCQPOAEL TOV QPECKOKOUUEVOV €ivol LYMANG onupociog kol mpEmel vo

dapurdocetal (Cantwell, 1995b).
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2.4 Avtipetomion TPofANUATOV 6TU PPECKOKOUNEVQ

2.4.1 Xe1piopoi @PeCKOKORPEVMY Y10 1T pNno TS VONS (RaAdKkopa)

Kotd ) dibpkela g opipovong tov epodtov pio omd Tig To a&loonueimteg
aAayég etvor to poAdkopa, to omolo oyetiCeton pe Proynukés aAlayég oTo
KuTToplkd  Tolympo kor T pepPpaves. ‘Evag ovvnbiopévoc yelptopdc mov
ypnopomotleitat yio vo PeATimBel 1 okANPOTTO TOL 16TOV GE KOUUATIO PPOVT®V Kot
Aoyovikov, eivar 1 gupdamntion oe dwwivuato acPeotiov. To acBéotio kot o GAaTd
oV €Yovv ypnotpomombel Yoo vo LEWWGOVY TO HOAGKOUO GE Mol HEYOAN TOKIALL
eldylota petamomuévov epovtov (Barrett, 1995; Siddiqui et al., 2011). Emdpd ot
dlnpnon ¢ SOUNG TOV TNKTIWVOV KOl TOL KLTTOPKOD TOUYDUOTOS YEVIKOTEPQ,
EMOUEVOG KOl TOV TOPOYOUEVAOV OTMPOKNTEVTIKOV TPOTOVTI®MV. ATd pHeEAETEG O
dopn, Ppébnke 6tL 10 acPéotio mov dieicduoe o Ppéoka PNAL TPOGOEONKE GTO
KUTTOPIKO Tolympo kot otn péon midko (middle lamella). Ta 16vra acPeotiov
OAANAETIOPOVV LE TNKTWVIKG TOALUEPY] Yl VO GYNUATICOLV £va SL0CVVOESEUEVO
diktvo mohvpepav, peTalh erevBepav KapPOELAIKOV OUAd®Y TOV TNKTVIKOV
aloidov (Kapardvog kot [Mdocap, 2010), mov av&dvel T Unyovikn ovtoyn, e
AmOTEAEG O, VO KOBVOTEPEL TO YNPACUO Kol VoL EAEYYEL TIC PUOIOAOYIKES OLOTOPOUYES
oT0 EPOVTO KoL TO AoaVIKA. Xt UNAOELWN, ivol evpémg dradedopévn 1N eppdmrion
oe daAdpato CaCl, kot éxel amodeybei oe TOANEG HEAETEG 1| ATOTEAEGLOTIKOTNTA
tov. Ot petayepioelg mov avaeépovror otn Pipioypagio Kopaivovior and 0,1 £wg
1% CaCl; oto didvpa eppantiong (Soliva-Fortuni and Martin-Belloso, 2003). AlAeg
avaeopég €dei&av Ot 1 epPantion og dSidlvpa 1-5% CaCl, pe i yopic v mapovcia
ackopPikov 0&éog, emdpd oe cuVOLOCUO pe dapopes LeBOOOVG GLVTHPNONG, GTNV
OTOTPOTY] TOL HOAOKOUOTOG GE KOUUEVES PpdovAec, uiAa Ko ayAddia (Kapamdvog
& Iaoocay, 2010).

Mertoyepioelg pe Mma 0éppavon, oeyeipoov ™ Opdon g PME pe
amotédecpo T dwatypnomn g veng (Rico et al., 2007b). Ot cvyypapeic Ppikov ot
pw ovykpion 11 mowiMadv pnAwv, 0t 1 petayeipion pe Beppotto oAOKANpV
QPOLTOV €lYe OC AMOTEAEGIO CUVEKTIKOTEPO TPOTOVTIO GE GUYKPIOT LE GPOVTO UM
Oepucd emeepyacpéva. H peyahdtepn Peitioon g okAnpodtntog mopotnpnonke
oto ‘Golden Delicious’ kot ‘Red Delicious’ pnia. O yeipiopog pe 0éppovon ota

oAOKANpa Ao Bedtiooe T okANPOTNTO TG QGETOG UNAOL, OAAG M Beppokpacia
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CLVINPNONG TOV OAOKANP®V EPOVTMOV HETA TN OEpuravon €iye onuUavtikn emidpaon
oTN OKANPOTNTA TOL TTPOTOVTOC. DETEG MOV TPOETOWAGTNKAV Omd enelepyacuéva, Le
0épuavon pnia £6e1Eav avénuUévn oKANPOTNTU KOTA TN SLAPKELD TG CLVTHPNONG Yo
10 nuépeg ota ‘Golden Delicious’ kot péypt 14 nuépeg ota ‘Red Delicious’ puqia pe
okAnpomta 34% wor 48%, avtictorye, vymAdTEPN OO OTL OTNV OPYN TNG
ocvvinpnone. o pHeyoddTepo ¥povikd SLAGTNHO GLVTHPNONG TopaTPNONKE pLEimoN
™¢ okAnpdTag Kot otic dvo moikidieg (Garcia and Barrett, 2002). Ot Martin-Diana
et al. (2007) ka1 ot Rico et al. (2007b) mapatipnoav 6t 1 xpion Oeppikov cok (50
°C) og cuvdvacuod pe 1,5% taxticov Ca avénocav m dpdon g PME kot dathpnoav
N SOUT GE PPECKOKOUUEVA LAPOVALD KOl KOPOTAL.

M obvBetn petayeipion mepthapPdver Cepdrtiopo o€ OYETIKO M
Oepuokpacio vy ™ OJpaoctnpromoinon tov evldpov PE, mov mpomyeiton g
eupantiong oe acPéotio kot dpo fondntikd ot dTPENON TS SOUNG TV PPOVTMV.
H PE emdpd ot un eotepomoinom g mnktivng, £€tot avEdvetar o apBudc tov
Béoemv déopevong acPectiov. e avtd T0 UNYOVIGHO €xel amodobel n emidpacn o
OKANPOTNTO TTOL TTapaTNPEiTal 68 PETEG LAV o1 omoieg dtatnpndnkay ctovg 38 °C
v 6 Muépec apESMG UETA TN GLYKOUWN, Tepoyiomkay kot eufonticTnkoy ce
dwhvpo acfeotiov, PETA amd 6 UNVEG YLYPOSLVTIPNONG. ZLYVA, TO YAW®PLOVYO
acPéotio ypNooTolEiTOl GOV UECO OOTNPNONG TNS OKANPOTNTAS, OAAL Umopel
TEMKA Vo dDoEL avemBountn wikpn yebon oto npoiov (Garcia and Barrett, 2002).

"Evag mapdyovtag mov umAokdpel Toug vodoyels atBvieviov 6TOVG PUTIKOVG
10700¢ (emopévag kat tn dpdomn tov abvieviov), ivar to 1-methylcyclopropene (1-
MCP) (Blankenship and Dole, 2003; Toivonen and Brummell, 2008; Siddiqui et al.,
2011), mov yYPMOYOMOLEITOL OMOTEAEGHOTIKG YyloL TN STNPNON TG VONG KOl TN
BeAtiwon G HETAGVAAEKTIKNG (NG TV OAGKANPOV OTMPOKNTEVTIKMV, 10IMG TOV
KMUOKTNPIKOV, LE KOPLOL EUTOPIKT EPAPLOYT GTN GLVTIHPNOT TOV UA®V, dYAUIUDY
Ko axtvidiov onuepa (Toivonen, 2008). Avtd ogsiketon 6to OTL 1 £KQPACT TOV
evlopov PG kot PE eAéyyetar amd 10 atBurévio, g opprovikos mopdyovtog poduong
g odtkaciog mpipovong, mov mepthapupdveral kot to poidkopa. H xprion tov 1-
MCP ¢ koppéva uqia, 1810iTepa TPV TOV TEUAYIGUO TOVG, TEPLOPIOE CNUAVTIKA TNV
Tapaymyn obvieviov kotd T cvvimpnon tovg ywo. 10 nuépeg (Jiang and Joyce,
2002), evdd cvvéPaie omn SlaTNPNON TNG LVENG TOV KOUUEVOD OKTWVISIOL Kol TOV

uavyko (Vilas-Boas and Kader, 2007).
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Ov @éteg AoV mov oaxtivofoAndnkav pe oaktiveg vy elyov peltopévn
oxkAnpémta. H axtivoforia 01€yelpe v avamvor, oAAG OVECTEIAE TNV TOPAYMOYN
atfvieviov oe @éteg punov omd Swopopetikéc mowkihieg (Gunes et al., 2000).
INUavTiKo poddkopo tapotnpndnke oe d6celg mivo amd 0,34 KGy. IMapodro mov 1o
OLUVOAIKO TePLEYOUeEVO TINKTivg 0ev petafaAndnke, mapatnprinke o advénon oto
TEPLEYOUEVO TOV VOATOOIONAVTMOV TNKTIVOV OTIS aKTIVOPoAnuéves pétec. O yelpiopdg
pue aoPéotio oe peydro tepdywn pniov (1/8 tov pniov) ota omoio wponynonKe
axtivofOAncn, odnynoe oe pkpn Peitioon g oKANPOTNTOG OE GYECN UE TO
poldxkope mov enfAfe omd axktvoPoinon pe 1 KGy. H pkpr| amotelespatikdtmra
T0V 06PECTION GTNV TOPEUTOIIOT] TOV HOAUKOUOTOS UETE omd axtivoPoria, mhovov
va opeihetar ot HEIWUEVT dlElodLON aVTOD HEGO OTO KOUUEVO PNMAC. ZE AEMTEG
eéteg 3-4 mm mov petoyepiotnkav pe CaCl, (2-4%) xou ot ovvéyela
axtivofoAndnkav, to poAdkopo peuwdnke ovoloywd pe ta eminedo acPeotiov,
TaPOAO OV 1 GKANPOTNTO NTOV AKOUT YOUUNAOTEPN OO TOVG UM OKTVOBOANUEVOLG

uaptopeg (Gunes et al., 2001).

2.4.2 Xe1popoi QPECKOKOUPEVMV Y10 TNV TOPERTOOLGT TOV KAPETIAGNUTOS

Mo va amopevyBel to Kapétiaoua avartdydnkav didpopeg péBodot. O pdrog
aVTOV TOV HeBOd®V glvar gite va anevepyomolovv v PPO 1 va amoeevyeton 1 emaen
pHeTaEL  Tov  evODPOVL KOl TOL  LWOCTPOUATOS TOV, €lte HE TNV TPOSHNKN
OVTIOEEWOMTIKMV 1 LE TN O10TPNOT TG OOUKNG OKEPULOTNTAG TV TPOPILWV.

To evlopkd kagétioopo eAEYXETOL HECH TNG XPNONS PLGIKAV KOl YNIKAOV
neBdd®V, av Kol OTIC TEPIOCOTEPEG TEPIMTMGELS YPNOLOTOIOVVIOL Kol Ol VO
pébodot. O puoikéc péhodot pmopel va meptapfavouy peimon g Bepproxkpaciog Kot
T0L 0&VYOVOVL, YPNON OCLOKELOGING TPOTOTOMUEVNG OTUOCPUPAS 1) EOMOUWV
KoaAoppdtov (Lepppavav) N petayeipton pe aktvoforio 1 vymin mieon. O ynuikég
puébodotr  ypnowwonooby  petypoto mwov  Opovv  avactéAloviog To Eviuvpo M
eCareipovtag Ta vrootpdpata (0&uydévo Kot povoikd). [ToAAG amd To ymukd wov
ypnoporomOnkav ot 01ebvi) épevva péypl onuepa Pmopel vor Unv TANPoOLV TIg
npodmobécelg acpdrelng Kol va BETOVV TOEIKOVG KIVOUVOUS GTOV KATOVOAMTY| KOl TO
neptPaAlov. AAlo TPoKaAOVGAV avemBOUNTEG acONTIKEG eMOPACES GTO TPOPLLLOL
Kot GAAo €0€1&av amoTEAECUATIKOTNTA HOVO G YLUOUS PPOVT®V Kol Oyl OTIG

Koupéveg emeaveieg (Garcia & Barrett, 2002).
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2.4.2.1 ®voikég uébooor

Mia a6 T cuvnBéctepa YPNOYLOTOIOVUEVEG TPOGEYYIGELS Y10 TOV EAEYYO TNG
evOOUIKNG dpaoTNPlOTNTOS GE (QPECKOKOUUEVO TPOIOVTO €ivor 1 ¥pNom YOUNANG
Oepuoxpaciog Kotd TO YEPIOUO, TNV EMEEEPYOCIO KOL TN GLVINPNON. X€ YOUUNAEC
Oepuoxpaocies, oev pelmveror povo m eviupukn opactnplotnTo, oAAG Kol YEVIKA O
pLOUOG pETOPOMOUHOD pe OMOTEAECUO. TNV EMEKTACT 1TNG Owdpkelag (NG Tov
TPo1ovtog. OpIopHéveg amd TIG LETACVLAAEKTIKEG EQAPUOYES GE OAOKANPOVS KOPTOVS
GUGTNVOVTOL KOl GTO  YEWPWOUO TOV  QPECKOKOUUEVOV  TPOIOVTOV. AVTEC
TEPMOUPAVOVY TN YPNOT THG TPOTOTOMUEVNG/EAEYXOUEVIG ATUOCOALPAG KOl TNG Y-
aktivofoAiag. Mn Oeppikéc pébodolr mov pmopel va  €xovv  €papUoY ] OTO
(PPECKOKOUUEVO TTPOTOVTO, TEPIAAUPAVOLY EQOPUOYEG UE LYNAN Tieon 1 vYNAO
niextpikd medio modudv (Garcia and Barrett, 2002).

Xapni Ogppokpacio. H yoén oe OAn v olvoido mopayoyng uéxpt v
Katavéiwon etvar Bepelddovg onpaciog yio v enéktoomn g dapkeag Long Tov
ppeokoxkoppévav mpoioviav. H Beppokpacio éxel tepdotia emidpoacn oto puvOuod
avamvong, emnpealel m  dwmepatoOTNTO TOV  oepiov  pHECH TOV  UeUPpovodv
ocvokevaciog Kot emiong emiPpadvvel v avantuén pikpoPiov. Ta epeckokoppéva
TPOTOVTA £0VV YEVIKA VYNAOTEPOLS PLOLOVG avamvong amd To 1510 aKépPalo TPoidyv,
N avénon ¢ avamvong propet vo Towkidel amd Alyec eKaTooTIoNeg LOVAOES £mG Kot
nave ard 100% (Garcia and Barrett, 2002). Emumdéov, o Pabudc e advénong g
avomvong motkilel avaloya pe tn Ogppokpacio tov epumopsvpdtov (Watada et al.,
1996). H Oeppoxpacio cuvtipnong sivarl pio kpicyn TOPAUETPOS Yo TNV Enitevén
g HEYeTNG dtdpketag (ong TV Tpoidvimy.

H yvuypoovvmpnon katd m ddpkela g dwakivnong sivor omapaitnm yuo
™V TPOANYT TOL KOPETIWAGUOTOS GE PPECKOKOUUEVO PPOVTO KOl AOLYOVIKA, OpOV M
Oepuokpacio oto yoyeioo Exel AMOTEAEGHO TNV EAATTOGT TNG OPACTNPLOTNTOS TOV
evlopov mov oyetiCovtar pe avtd. Ot avtdpdoelg mov KataAvovior amd Evivpa
eléyyovton oe peydao Pabud amd 1M OBeppoxpacio. o kdbBe peiwon g
Oepuokpaciag 10 °C mopatnpeitor peimon koatd V0 @opég oto pLiud oG
avtiopoong mov KotoAvetar and évivuo (He and Luo, 2007). H peiopévn Kivntikn

EVEPYELDL TOV AVTOPOVTOV Hopiwv, 6e YoUNAES BepLOKPOGIES, £XEL MG AMOTEAEGLLA
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HElOON OTNV KIVNTIKOTNTA KOl OTIS "EMTUYNUEVEG GLYKPOVGELS" oL ypetdlovTal yia
™ Onpovpyic GLUTAOK®V EVEOLOV-VTOGTPDLATOG.

Mo wmv e&faocpdhon vyning modtntog MPOoidVI®Y, OCLVICTATOL TO
(PPECKOKOULEVO TPOTOVTO, VAL ST POLVTAL 08 BepoKpacies Alyo v amd avTég TG
Katdyvéne. Qotdco, nuid omd youniés Bepuokpacieg (chilling injury) pmopet va
ovpPel kaTd TN OPKEW TNG CLVTNPNONG KATOIWV TPOTMIKOV KOl LTOTPOTIKMV
epovTOV. Q¢ gk TOVTOV, TO, EUTMOPELLOTA TTOL givar gvaicOnta oto chilling injury
(umavaveg, pavyko, affokavto, VIOUATES, K.AT.) gV TPEMEL va amobnkevovTol KAT®

and Vv avtiotoyn kpioun Beppokpacio tovg (He and Luo, 2007).
Mewopévo O; ko avénpévo CO,
V' Tpomouuévn Kot eAeyyOpevn aTpOGQULpa

H tpomomompévn atpoceapa (TA) ko n eleyyouevn oatpdcoeapoa (EA)
YPNOLOTOLOVVTOL Y10, T GLVTNPNGOT O€ TEPPAALOV Le HetUEVT cuYKEVTPp®On Oy kot
avénpévn ovykévipmon oe CO;z o oxéon pe 1 6VGTACT TOV ATHOCEUIPIKOD aEPQL
(Kovkovvapag, 2007). H EA dwagpéper and ™ TA oto yeyovog 6TL 1 chotoon Tng
atpocpapag oe CO;, ko O, mapapével otabepn o€ opiopéva emineda, eved otnv TA
petafaiietal cuveymg amd ta idw ta mpoidvta. H EA, av kot ypnoyonoeitonl pe
TOAD BeTIKG AMOTELEGILATA GTT) GLVTIPNOT AKEPALOV VOTAOV GPOVTMOV KOl AXYAVIKAV,
dgv €xel PeYEAN €QOPUOYN OTO PPECKOKOUUEVA, AOY® TNG CUVTOUNG OLAPKELNG TNG
uetacvLALeKTIKNG Tovg Lo (Watada et al., 1996).

Avtifeta ) TA €xet eKTETAPEVN EQAPLLOYT] OTA VOTA TELAYIGLEVO GPOVTA KOt
Aoyovikd, AOY® TOV ONUOVIIKOV TAEOVEKTNUAT®OV TOL £€YEL 1  OTOUTOVUEVT
ovoKevacio pe nuImepaTn HEUPPEVT, OTWC ATOPLYN LOADVGE®V 1| ETUOAVVCEDV OO
apopovg TaBoyOVoLG UIKPOOPYOVIGLOVG KOl O TEPLOPICUOS TOV ATMOAELDV PAPOLG.
H TA dwyopiletor o ‘mabntikn’ kot ‘evepyntikn’. Xmnv ‘mabntikn’, ot petafBorég
611 GLGTOGCN TNG OTUOCPUPOS EMLTLYYAVOVTIOL OO TNV OVOTVOT] TOV TPOIOVTOG Ko
TNV TEPATOTNTA TNG UEUPPAVIG, EVD GTNV ‘EVEPYNTIKN, DTAPYEL 0L OPYIKN TPV TN
oppaywon petafoArn g ovotaong (wy. mpostnkn CO2). Qotdc0o, elval oNUAVTIKO
omv EA kot v TA va amogevyBovv {nuieg and younin cvykévipoon Oz 1 vynan
ovykévipoon CO; (Garcia kou Barett, 2002). Mewovékmnuo g TA pmopel va
AmOTEAEGOVV Ol dlaPOPETIKEG amottnoelg otn oyxéon COL/0;, tov kdbe €idovg mov

TEPIAAUPAVOVTAL OTO PETYLOTO TOV PPECKOKOUUEVOV GPOVTOV KOl AOYOVIKOV, UE
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OMOTEAECLLO, Ol EMAOYEG TNG MEUPPAVIG VO YivovTon pe BAoM TIC ATOLTACELS TOV O
gvaicOnrtov gidovg otn oyéon COL/0;.

Ot tpomomoMUEVEG 1] OL EAEYYOUEVES ATUOCPALPES EMPPadHVOLV TN YPAVOT)
Kol ©¢ €K To0TOL Tapateivetar 1 dudpkela Long tov mpoidvtov (Garcia and Barrett,
2002). Xe perétec £xer avoeepbei mmg ol peiopéveg ovykevipmoel Oz kot ot
avénuéveg CO,, mov mpokvdmTovy amd v TA, pmopovv va emPpadvvovy Tnv
avTidpoon TOV KOPETIACUATOC 6T Ppeckokopupuéva poiovto (Gorny, 1997; He and
Luo, 2007). Qotdco, givar onuavtiky 1 omoeuyn woitepo youniov eninedov O; 1
vyniov eninedmv COz, ot onoieg 0dNyoOV g avaepOPio avamvon e amoTELECUA TNV
avantuén avemBountov yeboE®V Kol OCUMV Kol avEnorm tng evoicOnciog tov

npoiovtog yio amocvvBeon (Garcia and Barrett, 2002).

v Ed®dpueg smkoloysig

H enéktaon g owdpketog Cong €xel emiong emrtevybel pe emkdioyn tov
(PPECKOKOUUEVOV TPOIOVT®V pE edmdeg emkaivyelg (Siddiqui et al., 2011). Téroleg
AEMTEG OTPADGEIS TPOGTATEVTIKDOV VAIKDOV EPOPUOLOVTOL GTNV EMPAVELD TOL PPOVTOV
N TOV AOYOVIKOD G AVTIKATAGTAGCT TOV QLGIKOV TPOGTATEVTIKOD 1010V (EMdepuida,
elo1dg) (Garcia and Barrett, 2002). Ot £60d1peg EMKAADYEIS TOV PPECKOKOUUEV®DV,
Kuplog amotehovvtol amd AMmn, pntives, TOAVCAKYOPITES, TPMOTEIVEG Kot GLUVOETIKA
nolopepry (Baldwin et al., 1995; Kovkovvapag, 2007; Falguera et al., 2011).
Anpovpyodv Eva NUITEPATO PPAYLO GTNV OVTOAAOYT TOV OEPIOV KOl TOV VOPATUDV,
LLE OTOTEAEGLLOL VO LELDOVOLV TNV OVOTVOY], TO KAPETIOGLLO TOV I0TMV KoL TNV OIMOAEL
Bapovg. Odnyodv ce Pertion TG LVENG KOL TNG UNYAVIKNG AKEPULOTNTOS, SLOTHPNON
TOV TTNTIKOV EVOGEDV (YeDoM) Kot peimon tng pkpoPlokng avartuéng (Garcia and
Barrett, 2002; Kovkovvépag, 2007; Rojas-Grau et al., 2009). v npoyuatikdotnTo
OTO PPECKOKOUUEVO TTPOIOV OMUIOVPYEITOL L0 TPOTOTOUEVT] OTUOCPUPO. OO TNV
0N EMKAALYM.

O1 o GLYVA XPNOLOTOLOVUEVEG EOMOUES EMKAADWELS givar To oo (Olivas
and Barbosa-Canovas, 2009), ta ¢0Okn (Olivas et al., 2007; Rojas-Grau et al., 2007b;
Rojas-Grau et al., 2008), n yrtoldvn (Pen and Jiang, 2003; Qi et al., 2011; Xiao et al.,
2011), n anxrivn (Ferrari et al., 2013), n kopayevavn (Bico et al., 2009), n tpwteivn
a6 opo yaraktog (Perez-Cago et al., 2005; Perez-Cago et al., 2006), o movpég pniov
(Rojas-Grau et al., 2007a), n Caxapn (Barrett, 1995), n npwteivny odylag, o gel addng
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(Chauhan et al., 2011), n yohoktopovvéavn (Lima et al., 2010; Cerqueira et al., 2011)
Kot 1o kepi péhooag (Rojas-Grau et al., 2009).

Ot edmdeg emkoAOyelg pmopobhv vo Peitiwbodv pe v mpocsOnkn
TAOCTIKOTOMTAV, ETLPAVEIOIPACTIKOV OVLGIMV KOl YOAOKTOHOTOTOmTdV. Elval
ONUOVTIKN] M| EMAOYN TOV KATAAANAOL £0MAUOV KOAOUUOTOS AOY® TNG LOPOPIANG
QOoNG TOV KOUUEVOV  emQoveEI®V. Oplopéveg emkoAOWelS Oev  umopodv  va
TPOCKOAANO0VV o€ TETOEG EMPAVELEG, GALEC UTOPEL VO TPOGPEPOVY KOAY TPOGPLOT,
0AAG TOAVOV VO PNV OVTIGTEKOVTOL ETOPKAOS GTNV LYPACIO 1 0T SdYLGON OTHOV
(Baldwin et al., 1995). To kaAdppoTo pe GLOTATIKG MTISIOV OVTIGTEKOVTOL ETOPKDS
ot delodvon ¢ vypociag, ®OOTOcO UTOPEL Vo dMGOLV aveEmBOUNTN KNPOdN 1|
KOAA®ON aicOnomn 6To GTOL TOL KOTAVOAWMTY).

Ailer va onuewwbel o1t ddpopa mpdcbeta  Tpoipmv umopodv  va
evoouat®hovy ot £0mdpa kKoAdppata, 6nmg avtio&edwtikd (Baldwin et al., 1995),
avtyukpoPlokés ovoiec, Opentikd  otoyyeia k.0.  (Kovkouvdpag, 2007). H
OMOTEAECUATIKOTNTA TOL 0okopPikod o0&fog omnv kabvotépnomn tov evOLUIKOV
KOQETIAOUATOG OTOL KOMUEVO MHNAOL Kol TS 7atdteg Peitiwbnke oOtav  ovtd
evoouaTOONnKe o€ €dMOO KAALUHO, Topd OTAV YPNCYOTOMONKE 0VTOVGLO GF
ddivpa yio epPamtion (Garcia and Barrett, 2002).

H mpocOnkm Cayapng, eite amevbeiag 1 oe opodm (YAdoo), eivor Evo Al
HEGO YL TNV TOPEUTOSIOT TOV KOPETIOIGUOTOS OE QPECKOKOUUEVO (POVTO KOt
Aayovikd. H mpocsOnkm owtod tov KOADUUATOS HEW®VEL TO 0100010 0ELYOVO, TTOL
elval omopaitnTo Yoo TNV TPAYHOTOTOINGT NG OVIIOPUGNS TOV KOPETIAGHLOTOC.
Eniong, Bonbdael oty drotrpnon tov xpduaTos, Tng YeEVoNS Kot TG OOUNG Kot Uropel
va ypnoonombel 6e GuVOLACUO pE KITPIKO Kol ackKopPikd o&b ywo v emitevén
KaAvTEPOL amoterécpatog (Barrett, 1995).

‘Eva and 1o o cuyvd ypnoionotodpieve. BoToAvEPT) Y0 TV TOPOCKELT
0MOU®V emKaAVYewV givon 1 yrtolavn. Eivan évag xotiovikog, pn to&ueog (Tamer
and Copur, 2010) moAvcokyopitng pe peydio poplakd Bapoc. H yiroldvn kovovika
Aoppdvetor amd TNV OAKOAIKY] OTOOKETVAI®ON 1TNg YTiving Kot eEdyetanr amd
eEMOKELETOVG O10POPOV OGTPOKOEWDDV 1 OO TO KLTTOPIKA TOLYDUATO UEPIKDV
HKpoopyavioudv kKot pokntov (Zsivanovits et al., 2012). MeuPpdvec yrroldvng
YPNOUOTOOVVTOL OC EMKAALYY VOTOV KOl (QPECKOKOUUEVOV  (PPOVT®V KOl
Aoyavikdv (UMAo, TOPTOKAAQ, VIOMATEG, TIMEPLEG, MOVPO, K.AT.), EMEWN &ival
EVEMKTEG, TPOGPEPOLV  TOAVTIUES 1010TNTEG OMMG EANCTIKOTNTO, MNKTIKOTNTA,
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EMAEKTIKY] OLOTEPATOTNTA KOl OPOVV OC OVTIOEEWOMTIKA OAAL Kol MG AVTIUKPOPLoko
epayuo kotd tov maboyévev (Candida, Escherichia coli, Staphylococcus aureus,
Bacillus cereus, Proteus vulgaris, Botrytis cinerea) (Tamer and Copur, 2010;
Zsivanovits et al.,, 2012). Ot mopomdve 1010tTec ™G Yrtolavng v Kabietovv
0oitePO KATOAMNAN Yoo TN OpUOPP®ON TOV €0MOUMV EMKIADYE®DY, Yo TN
dltpnon G mowdTNTOg Kol TNV Tapdtacn NG owdpkelng Cone @poltov Kot
AOYOVIKOV OT®G TO, EGTEPLOOEDN, POOAKIVA, AKTIVIOW, PPAOVAES, VIOUATES Kot UL

(Tamer and Copur, 2010).

Ogppkn peroyeipion. Tomkég péBodor emrvyydvovv v mopeUndOOICT TOL
KaQeTIdopatog puécm g Oepuikng adpavornoinong g PPO. H PPO Bewpeiton
évlopo youning Beppooctabepodtnrog Kot n otabepdtrd g eEaptdton amd v Tnym
Tov evlbpov, emmpedletal amd v mokidio, Tov 1010 KaAMEpyeag kat to pH. H PPO
oto dapopa PLTA gpeavilel péytom dpactikdtTnTa oe Beppokpacieg amd 20-35 °C,
evo M Bepukn anevepyomoinon g Aappdvet yopa og Bepprokpaciec vyniotepes and
40 °C (Garcia and Barret, 2002). Qotdco, n ypnon Oepuotnrag eivor mbovd vo
TPOKAAEGEL KOTAGTPOPT] GTO YOPOKTNPIOTIKA TOLOTNTAG TOV TPOPipwv (doun, ven,
dpopo ko yevon) (He and Luo, 2007) kot amdAieieg Opentikmdv. Télog,  Oeppukn
petayeipion pmopel vo ypnowomomnBel Kot o€ PPECKOKOUUEVO TPOIOVIO TTOV
TPOEPYOVTAL OO OAOKANPOUEV N Plohoyikn yewpyio oto omoio dgv emTpénetal,
Ommg givarl yvooto, n ypnomn ynuxkov ovstomv (Kovkovvéapag, 2007).

To Oepikd ook endyetl ™ obvbeon mpoteivov (heat shock proteins) ot 0éon
TV eviOU®V, TOV €mdyovIol OO TOV TPOVUATICUO, £XOVING MG OTOTEAEGLO TOV
ELEYYO TOV KOPETIACUATOG OTO HETATOMUEVA GpovTa. Kot Aayavikd (Saltveit, 2000).
"Exet avapepbel mog petayeipion Oepuicod cok (45 °C yuo 105 min) og aképato pnia
oL YpNooTOMmONKaV apYOTEPA YO TNV TOPACKELT PETM®V 0ONYNOE GE TPOIOV UE
MYOTEPO KOPETIOGHO KOt O oTafepn) VET| ad TO TPOIOV TOV TOPACKEVACTNKE OO
epovta mov dev déytnrkav Bépuavon (Garcia and Barret, 2002). Emiong, oe dAAn
TEPALOTIKY SOKIUN Kapmoi poddkivov déxOnkav Oéppavorn otovg 40 °C yio 70 min
kot otovg 50 °C ywoo 10 min xou 1o anoteléopata £3€1E0V TMOG TO KOUPETIOOUA,
eEMEYYONKe emTLYDG KOl M COPKO TOPEUEIVE GUVEKTIKY] KATA TN OUPKEWD TNG
ovvtpnong (Siddiqui et al., 2011). Ta va tpaypatoromOei pia avtidpacn eviupko
KageTidopatog amotteitor mopovosion evepyng PPO, o&uydvouv kol @aivoMk®v

vrootpopdtov. H mapeumdolon tov KaQeTldopotog €ivor ovvary, TOLAGYIGTOV
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TPOGMPIVA, HEGH TNG eEAAEIYNG TOV VITOCTPOUAT®V Kot TNG EVOLHIKNG OVOGTOANG.
Evolloxktikd otn ypron Beppikng enelepyaciog mov 0ev GUGTAVETAL Y10 TO EAYIOTO
petamomuéve, Tpoidvta, 1 €kBecn TOV VOOV OTOPOKNTEVTIKMOY TPV 1 UETO TNV
KOTN TOVG 6e pETpla vynAég Bepuoxpacieg (45-60 °C) yio chvVTOpO YpoviKS ddoTnuo
(0,5-2 Aemtd) peiwoe v epeavion tov eVOOUIKOD KOPETIGGUATOS KAl TNV OTMOAELN
™G VENG 6€ KOUUEVO INA0 HECH TNG TOPEUTOOIONG TG TOPAYWYNS alBvAeviov Kot
™m¢ dpdomng eowvoracmv katl voporacwv (PE, PG kot yolaktoosiddon) (Toivonen and
de Ell, 2002).

v-axktivofoiia. Eoappoyq g y-axtwvoPoAlag o @poldTa Kot Aoyovikd €xet
ypnoorombel yuoo amoAvpavon oamd Evropo Kou acBéveleg, kabdg Koy
emPpadvvon g wpipavong kat g PAdotnong. H aktivofoinon mov epappooctnke
oe QpecKOKOUUEVE KapOTa, To omoie amofnkedtnKay G€ TANGTIKG COKKOVAAKLYL,
001 YNGE GE MEPLOPIGUEVT] AOENGCT TNG OVATVONG, OV OPEIAOVTIOV GE TPOVLOTIGUO Kot
petopévn mapaymyn obvieviov. H petayeipion avtr adénoe m odpkeia {ong tov
nmpoiovtoc. I[lap’ Ola avtd, m e@appoyn oaxtivoPolMag upmopel vo empépet
avemBOunTeg Poynukés aAlayEC. TV TPOAYUATIKOTNTO, TO €VELUIKO KOQETIOGHLOL
pmopel vo emwdewvmbel omd Vv epappoyn axtivoforiog, petafdiioviag ™
SmEPATOHTNTA TOV KLTTOPIKAOV OLOUEPICUATOV, SLEVKOADVOVTOG TNV ETOPT HETOED
PPO kot vrootpoudtov. Mo kot ayradio £dei&av petwpévn okAnpdtmra, 1 omoia
elye dueom oyxéon pe TV TMOWKIAlM, Kot OAAOY] OTO €0MTEPIKO YPOUOQ

Tov uHAov Tokihiag ‘Gala’ kot ‘Granny Smith’ (Garcia and Barrett, 2002).

Yyni wieon. Enclepyocio pe vymin mieon €xel epaployés ot cuvtnpnon tov
TPOPip®V, AOY® TG TOOVNG EMOPACTg TG G€ HKpoopyaviopovg kot Evivua. "Eva
ONUOVTIKO TAEOVEKTNUO OVTNG TNG VENS TEXVOAOYiaG elval OTL €poppoyn VYNANG
nieong oe yapnAég Beppokpaocieg £xel Kapio 1 eAdylotn emidpacn ot yELON Kol TN
Opentikn a&io TV Tpoeipmy. QoT0C0, UTOPEL VO TPOTOTOMGEL TV LT KoL YELON.
Evo ta omopra Baktnpiov elvar wdwitepa avOektikd oty ieon £m¢ Kot Tave
ar6 1200 MPa yw v adpavomoinon tovg, ot {OUEG, Ol HOKNTEG Kol TO QUTIKA
KOTTOpa tvar gvaicOnto oty mieon kol pmopovv va adpovomoinBovv pe nmidtepn
nieon ota 300-600 MPa. Otav otdyog elvar M amevepyomoinorn tov evlbpov, ot
OmoUTNOES o€ Tmieon molkiAlovv aviaroyo pe to évlopo. Opiopéva évloua eivarl
avlektikd oe 1000 MPa, evdd dAla umopel va adpavomonBodv pe pePKE
exatovtadeg MPa oe Ogppokpocio dopatiov. H epapuoyq vyning micong £€yet
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Oempnbel o¢ eVOAAOKTIKA AVoT Yo T Un ovaotpéyun omevepyomoinon g PPO
(Garcia and Barrett, 2002). H gvoicOnoio tg PPO oty micon e€aptdron emiong kot
a6 10 €100¢ TOL KOPToL (TNyN Tov evivpov). EmmAéov, n adpavoroinomn g PPO pe
nieon emmpealetar kou and to pH. Téhog, a&ilel va avapepbel Tmg dev givarl duvartn 1
PG amevepyomoinon v evOOU®VY, KOTd TNV €QUPUOYN TEONS, UE TAPAAANAN

ST)PNON TNG AKEPALOTNTOS TOV 1GTOV TWV PPOVTMV KOl TOV AOYOVIKMV.

2.4.2.2 Xnurég uéBodor

H ypnon ymukov ovotdv arnotelel onpepa iomg v mo dtadedopévn pébodo
YL T STHPNON TG TOLOTNTOS TOV VOOV TEUAYICUEVOV @POVTOV KOl AXYOVIKOV.
ZovNOmg o1 YNUIKEG OVGieg YPNOILOTOIOVVTOL MG SHADUATO UG 1) TEPIOCOTEP®V
ovolov, 6mov gupantifovrar To vord tepayicpéva epodvta kot Aayavikd (Garcia and
Barett, 2002). Opiopévot THToL YNUIK®OV OV ¥PNGLULOTO0VVTOL dPOLV KaTeLheiay g
napepmodotes g PPO kot GALoL avtidpovv pe Ta Tpoidvta TS avIidpascnS g, TPy
aVTE 00NYHGOVY GE GYNUATICUO GKOVPOL YPDUATOG.

"Exel doxipaotel évag onpovtikog aptBpdg ynuKov ovsldv, Onwg aokopPiko
o0&V, Kitpwd 0&Yy, yAwprovyo acPéotio, Kuoteivn, o&aikd 0o&0, yolaktikd acBéctio
K.0. (Gorny et al., 2002; Aguayo et al., 2006; Vilas-Boas and Kader, 2006). Qotdco,
N XPNON YNUWK®OV 0LGLAOV 0V €VOL TAVIOTE OMOTEAECUATIKY] GTNV OLTHPNOT TG
nototrag (Kovkovvapag, 2007).

Av Kou m xpron YNMUKOV ovcldv etvor opketd dwadedopévn, morrol etvar ot
KOTOVOAWTEG TOL OV €MOLUOVY TNV TOPOVGIN OTOLGONTOTE YNUIKNG OVGinG GTo
TPOIOVTO OLATPOPTC TOVC.

SOUMEPOGUATIKA, YL TOV  OTOTEAECUOTIKOTEPO EAEYYO0 TOL  €VOLUIKOV
KOQETIOOULATOG KOl TNV OVTIIKATACTOCT TOV BE1wd0V, amatteitot cuyvd 0 GLVOVAGHAG
eVOG avTIoEEMTIKOV (OTMG T0 0oKOpPikd 0&V), evog pnésov o&iviong (dmwg Kitpkd

0&V) ko pag ynAkng évoong (EDTA).

Méoa o&iviong. To dpioto pH yia v PPO xvpaivetoar and 6&vo mg kot Paciko.
Yto meplocdHTEPO QPOvTA KOl Aayovikd 1 dpiotn opactmpiotnta g PPO
napatnpeital oe pH 6-6,5 kot pkpr| dpactnpiotTad g evromiletar katw ond pH 4,5.
‘Exet avapepbet 6T apetdiAnm adpavomoinomn avtig umopel va emtevydel kdtom amod
pH 3. Qot6c0, 1 PPO ota uqia elvar oyxeddv avektikr otnv o&dmra kot o pH 3

dwatnpel to 40% g péyrotg dpactmpromrag g (Garcia & Barrett, 2002).
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H ypnon muikov yio m peiowon tov pH 1 péosmv o&iviong éxovv dtadedopuévn
EQOPUOYT] OTOV €AeyY0 TOL eVOLHIKOV KOQETIAOUOTOC ¢ oavtioedwtikd. To mo
ovyva ypnoonoovuevo péco o&iviong eivar 1o kitpikd o&v (Kato-Noguchi and
Watada, 1997). Ta péoa o&iviong cvyvad ypnoiorolovvtol 6€ GUVILOCUO HE GAAQ
OVTIOEEWMTIKG  péca, emewdn elvar 0Ookolo vo  emrtevybel omotelecpOTIKN
OVTILETOMION TOV KOPETIAoUATOC UOVo pécm eAéyyov tov PH. To kitpikd o0&y pe 1
xopic Vv mapovsio aockopPikod o&Eoc pécm ynikng dpdong kat peiowong tov pH,
napepmodilet ™ Opdon g PPO, xabdg kot tov evldpwv mov odnyodv otnv
Eviomoinon tov Koppévov 1otov (Kapardvog kot [Tdscsap, 2010). 'Exet Bpebel 611 10
UNAKO 0EL €ival TO OMOTEAEGUATIKO KOTA TOV KAPETIACUATOS, GE YLUUO UAOVL, omd
6t to kutpkd (Garcia & Barrett, 2002).

Evolloxktucd, youodg @povtov pe younio pH o6mwg o yopdg avava, &xet
ypnowonomBel wg mpoOcHeTo TUPEUTOIIONG TOV KAPETIAGUATOS KOUUEVOV UNA®V.
Emiong éxet avapepbei mog ot yvpoi kokkvov otaguiov (Wang et al., 1996) kot

podtov (Singh et al., 2002) £&yovv avtio&edwtikn dpdon.

Avayoykd péca. Avtdg o TOTOG TOL TOPEYOVTH KOTE TOV KOPETIACUATOS TPOKAAE]
ANUIKY OvVOy@yn TOV GYPOUOV KIVOVOV, TOL TPOKVTTOLV amd TNV ovIidpacn g
PPO, og dwpavoreg (avtiotpoen avtidpaon). Ta avaywywd péco oedmvovtat pn
AVTIOTPENTE KOTd TN SldpKeln TG avtidpaons, to omoio onuaivel 6t N TpocTacio
oV TaPEYOVV gival TPOSOPVY, PEXPL VO KATAVOA®BoLV amd v avtiopacn. Otav
oA To avoymywd péca mov €yovv mpootebel 0&ewdmBovv, ot kvdveg amd TV
avtiopaon g PPO pmopovv va vroPAnbovv ce mepartépm avtidpdoelg o&eidmwong
Kol TEAOGC, Tayh TOAVUEPIGLO TOV 00N YEL GE OYNUATIGUO KAPE CLOTUTIKAOV.

To ackopPikd 0&L elvar TOAVOV TO TO EVPEWS YPTCILOTOOVUEVO HEGO KATA
TOV KOQPETIAGLOTOS Kol EKTOG OO TIG GALEG WOOTNTEG TOV, TPOKAAET KOl LIKPT HelmoT)
oto pPH. YroPaOuiler tig kivovee og duparvorec kat Exel dupeon emidpoaon oty PPO
(Garcia & Barrett, 2002). To ackopPikd 0&0 (Prrapivn C — oe popen L-aokopPikod
0&€0G, JPOP®V OAATOV Kol Tapoydymv Tov), Bempeitar g T0 kuptotepo [evikd
Avoayvopiopévo oc Acearés (GRAS) avTloEedmTIKG GTOL OTOPOKNTEVTIKA KOl GTOVG
Youovg epovtey, mepropilovtag onupaviikd  Jopdon twv PPO. Evoailoktikd,
ypnopomoteitan To D-ackopPikd 0&H Adym younidtepov KdoTOoVG 68 oYéon pe to L-
ackopPikd o&0 (Kapamdvog & [Maocoap, 2010). ITio arotedeopatikn S10tnpnon Tov

(PPECKOKOUUEVOV TPOIOVI®V, UTOopel GLYVA va emtevyBel pe T (PO GLVOLAGHOD
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petoyepicemv. ‘Evoac ocvvnOiopévoc ouvdvaoudg petayelpicemv  mepthapPavet
aoKopPikd 0o&0 Kot YAwplovYo 0CPECTIO, QULOIKO HE GLVINPNON O YOUNAN
Oeppoxpacio kot Tpomomompévn atudceapa (Garcia & Barrett, 2002; Danyen et al.,
2009). Ermiong, 1o ackopPikd o&d pumopei vo ypnoyomombel kot 6e cLVOLAGUO UE
KITpkd o&H yo T deTtpnon Tov youniov pH tov 10tdVv, evod 1 enidpacn Tov givor
vynAdtepn 0tav mpootebel ota TeEAeLTAiN GTASIO TNG TPOETOUAGING TOV TPOIOVTOG
(Kapamdvog & Ildooap, 2010).

EmumAéov ot0 mopeABov, ta Beiddn ypnoipomolovvay yio. Tov EAEYXO TOL
KOPETIAOUATOG TOGO GTO OKEPOLO VO, OGO Kol GTO EAAYIGTO LLETATOUEVO GPOVTAL
Kol AoyoviKd. Znpepa, AOY® TG €voXomoinonsg Tov 0eumddv oyetwkd pe TNV
aAAEPYLOYOVO TOVG OPAsT), EPELVAOVIOL KOl YPNOUYLOTOLOVVTOL GAAES YNUIKES OVGIES
(Ahvenainen, 2000; Garcia and Barret, 2002).

Eniong, 616popeg QuTikég TPpOTEAGESG 1| AUVOEED e GOVAPLVOPVAIKES OLLADES
Omwg M KuoTeivn €rovv ypnotpomombet emtuydg Ta tedevtaia ypdvia. [apdia avtd,
YL TOV OAOKANPOUEVO EAEYYO TOV KAPETIAGUATOS N TOCOTNTA TNG KVOTEIVIG TOV
amotteital givor ocvyva acvuPifactn pe tn yevon tov mpoidvtoc (Garcia & Barrett,

2002).

Xnikd péoa. Ovoieg pe ynAkn dpdon évovtt tov ototyeiov Cu 1 Fe, mov tpowbovv
™V 0EEWMTIKN Opaon TV evCOU®V, YPNCLLOTO0VVTOL Yo TV TOPEUTOSIGT] TOV
evlopkol kaeeTidopatoc. To dtaeopa ynAKd LECH TOV YPMGLULOTOOVVTAL Eval TO
copPud 0&D, to moAvkapPoELAIKO 08D (KiTpikd, UnAkd, taptapikd, oEaAkd), Ta
TOAMPOCPOPIKE, T pakpoudpia (Topeupivee, Tpwteives) kot to EDTA (He and Luo,
2007).

Méow cvpmiokomoinong Tov xaAkoL and v gvepyn Béom g PPO, evooelg
pe ynAkn opdom, o6mwg ovievodiapvotetpoolikd o&0 (EDTA) pmopodv va v
avaoteidovv. To EDTA elvar éva petarloéviupo mov mepiéyel YaAkd otnv evepyn
Tov 0éom. Xe ovykévipmon 100-220 ppm ypnoLoTOLEITOL GE KOUUEVE AAYOVIKAL, LOVO
TOV 1 0€ cLVOVACUO e AALeG ovaiec. H 6Evn moAvewcpopikn ynAkn Evoon e v
EUTOPIKY ovouacio ‘SPOriX’, cueTivetal Yo Koppéve unia o cuykévipoon 0,5%
(Kopandvog ko [Tdooap, 2010). To ‘Sporix’ givar £vag 16yvpog ynAKOg TopayovTag,
mov dpa kol ®¢ HEco o&iviong. Iapepumddion Tov KAPETIAoUOTOS G€ YLUO UNAOL Ko
o0& KOUUEVESG eMpAveELEG emtedyOnke pe cuvdvaoud ‘Sporix’ kot ackopPikod 0&E0g
(Garcia and Barrett, 2002).
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2.4.3 Xe1piopoi QPECKOKOUPEVMV Y10, TNV TOPERTOOLET UTOAELNS VEPOD

To OTMWPOKNTELTIKA HETA TN OCLYKOUWON OEV £YOLV TNV  KOVOTNTA
OVOTTANPOONGC TOL VEPOV TOL YAvetol UECH NG otomvons. Mikpég oAlayég otnv
TEPLEYOUEVT] TOGOTNTA VEPOD TMV PLTIKAOV 16TMOV TOAVOV va £xel HEYEAO avTIKTLTTO
oTNV TOLOTNTA OVTOV, TPOKAADMVTAG OTMAEIEG TOVL UTOPOVV VO, ELPOAVIGTOVV GE AMYES
Opeg KATm amd Enpéc kat Bepuéc cvvOnkes. AmmAeieg vepol 3 kot 5% yio to cmavéxt
Kol TO PNA0, avTioTolyd, KoOioToOV TO. TPOIOVIO oUTE U1 EUTOPELCIUN AdY®
vrofaduiong ¢ e€wtepikng tovg mowdtntag. H tpayavdétmto tov  @péokmv
TPOIovVTOV oyetileTor e TO VOOTIKO OSLVOUIKO TOV KLTTAP®V Kol 1) OIOAEL
TEPLEYOUEVOL VEPOD GLUPAALEL GTO HOAGK®LAL.

Ta @peokokoppéva, petd TO0 EEPAOVOICUA KOl TOV TEUAXGUO, givor Mo
evmadn oty andiewn vepov. [popavmg n apaipeon Tov A0V Kab1oTd TO TPOTOVTQ
avtd mo @Baptd. H unyavikn PAAPN mov mpoxAndnke omd tov tepayiopd Kot m
péBodog mov ypnoonomdnke eépel oe amgvbeiog EkBeom TOVG EGMTEPIKOVS 1GTOVG
HE TNV oTUOGOaLpO Kot TPOdyeL T papavor. Ot EpIGHol KOTNG GE PETEG EXOVV GOV
OMOTEAEC O, AVENUEVT] EMLPAVELN ETAPNS LLE TOV OEPQL.

H o&dmra tov poyopudv komng, £xel dupeon oyéon He TN datnpnomn g
nol0tog tov epeokokoppuévev (Kaparndvog ko IMadooap, 2010; Siddiqui et al.,
2011). Ta AMydtepo «KOQTEPOY poyaipto, avEGvovy TV avomvon Kot ) eHopd Tov
1OTOV, AOY® EVTOVOTEPOL TPOVLOATIGHOD. ZUUTEPACUATIKA, 1 Unyovikn BAGPN emidpd
OTIG PUOIOAOYIKEG O1001KOGTES, OTTMG avénom TG avamvong Kot mhavi avEnon g
nopay®yng avieviov, avTdpAGELS TOV HeW®VOLY T {1 TOL TPOIOGVTOC.

Kotdhinieg teyvikég petayeipiong coumepthappovopévov tov EAeyyo g
Oepurokpaciog Kot TG oXETIKNG vypaciag, pumopodv va Bonbhicovv ot peiworn Tov
EMIMEOL amMAELNG vepoV. Melwon ¢ anmAelag vepol pmopel vo mpaypoatomonOet
Katd Bdon péow peimong Tov OYKoL Tov aépa oL TEPIPAAAEL TO TPOTOV, MOTE AVTO
Vo oVYKpaATel T0 EAdyLoTO dlamvedpevo vepd (Kot va ovEaveTal poydaio 1 GYETIKY TOV
VYpOGin) KOl EMTUYYAVETOL HEWDVOVTOS TN Oepuokpacio, m omoio peudpver v
KAVOTNTO GLYKPATNONG LOPUTUDV GTOV 0P KOL ETOUEVMOG OWEAVEL TN GYETIKN
vypacia. Emiong vy ™ peiwon tov emmédov amwAswdv  vepold Kotd TNV
YUYPOGLVTNPNON €lval GNUOVTIKO Vo TEPLOPLOTEL M Kivion Tov 0épa Yup® amd Ta

npoiévta. Emmpdcbeta ko Pdost OAwv TV avotépm, elvar Tpoeavég OTL 1|
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KOTOAANAN Un OmepaTry 0T0 vEPO GLOKELOGIO Elval TEPACTIOG ONUACIOG Yo T

datpnon Tov epeokokoppévav tpoidvtov (Garcia & Barrett, 2002).

244 Xepopoli QPECKOKOPREVOV Yo TNV TOPERTOOLOY 7POGPOANS o

HIKPOOPYOVIGROVS

Ol eP1oGdTEPOL UIKPOOPYOVIGHOL OmOTOVV VEPO KOl OPENTIKO GLOTOTIKA
(ohxyoapa, oapvoééa, Prrapiveg) vy TNV avaATTLEN TOVG, GLOTOTIKA EVPEMC
J100EJ0UEVO GTO. PPECKOKOUUEVE TPOiovTo. H mapapovy Tov @pecKOKOUUEVOV O
aépro mepiparrov pe 6lov (O3) N vmepoeidto tov vdpoyovov (H207) €xet
amolvpavtiky dpdon. To Oz epapudleton gite og aépro, gite pe v gupdntion tov
npoidvtv oe vepd eumiovticpuévo pe Oz, H ypnom tov moapovoidler moAAL
TAEOVEKTNUATO, E€IVOL OTOTEAEGUOTIKOTEPO GLYKPITIKA HE TO YAMPLO Yo TNV
ATOAVIOVGT TOV QUTIKAOV 10TdV. O&edmVel To Tapayouevo abvAiévio cupfaiiovtag
ot OlTPNoN TG JOUNG TOV 16TAOV KATE TN GLVINPNCY] TOLG KOl OEV OPNVEL
vroAgippato agov dtuordtar e o&uydvo (Kapamdavog ko [Taooap, 2010).

Metd 10 mAOoWo pE  yAoplwpévo vepd, oloviopuévo vepd M GAAO
OTOAVHOVTIKO HECO KO T CLOKEVAGIN, O Tapdyovtog Tov ennpedlel ™ pikpoPiokn
avantuén ota epeckokoppévo gtvor kupimg 1 Beppokpacio. Ot pikpoopyavicuol
é&youv o aplotn Beppokpacio kot Eva kaBopiopévo €Vpog BePLOKPACIOV OTOL
avartvocovtol. ‘Etor petafdiioviag ™ Oeppoxpacio tov mpoidoviog pmopel va
dwakomel N avdmtuén toug.

H avéntuén tov pecdilov pukpoopyovicudv pmopel va edeyydet pe yopuniég
Oepuoxpaciecg <5 °C. To @peokokoppéva mpocPailovion emiong kol omd
YOYPOPIAOVG 0PYOUVIGHLOVS, TOV OVATTOGGOVTOL OKOUN KOl GE YoUNAES Bepokpacieg
ovvtpnong. H Listeria, yio mapddetypa, avantocoetol oe Oeppokpocieg yoEng ympic
Kémolo onuadia eOopdc oto mPoidyv. Ot mTEPIGGOTEPOL LUKPOOPYOVIGHOL HTOPOVV VO
avartuyBobv oe cuvOnkeg pe evpog pH 4,5-8. Ot poxknteg etvan oyetikd avBektikol og
6&wveg ovvOnkeg. To Poakmplo pmopodv va avexBovv €va peydrlo €0pog oEVLTNTOC,
ToPOAO OV TO. TEPIGGOTEPE. OO OULTE TOL CVOTTUGGOVIOL GTO (PPECGKOKOUUEVOL
amaitovv pH 6-7 (Cantwell, 1995Db).

"Evag dAAhog mapdyovtag mov ennpedlel ThV avantuén TV UIKPOOPYOVIGULOV
etvar n ovvBeon ¢ atpoceapas. Agpofilot opyoviopol amartovy o&uyovo Yo TNV

avamtuén Tovg, eV Ol avagpOPlol umopovv vo. avoartuyfoldv amovcio avToL.
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Metaparirovtag ) ovykévipwon CO; eumodiletar | avdmruén pikpoopyoavicudv. Ot
poknteg etvar oyetikd gvaicintol oe cuykevipacelg CO2>5%. O katdAAniog EAeyyog
g Oeppokpaciog kot ot VYNAEG ovykevipwoels CO, Bempodvtar yevikd o GploTog
oLVOLOCUOG Yo TNV eMPPAOLVON TG UIKPOPLOKNG avVATTUENG OTA PPECKOKOUUEVD
nwpoiovia. H adlaynq tng ovvbBeong g atpooeoipag umopel va kabvotepnoel ta

onuado eOoPAg, aALA OYL OTOPAITNTA VO LEUDCEL TN UIKPOPLOKT ovATTTUED.

2.5 Aw0vrévio ko 1-MCP

2.5.1 AvQvrévio

Ta @povta ko to Aayovikd, Omm¢ avaeiépdnke mapomdve, ©¢ Cwovtavol
opYOVIGHOl, HETA TN GLYKOMON ToLg e€akolovBovv va vrdkevTonl 6 HETAROAMKEG
dtepyaocieg mov vmoPabuilovv T UETAGLAAEKTIKY TOlOTNTA TOLG. 'Evag oamd tovug
oTOVOUOTEPOVS TTOPAYOVTEC LITOPAOIONG ivor 1 TapaymYn alBvAeviov Tov EndyeTOL
amd Tovg 1010V¢ TOVG KOPTOVS KATA TN GLVINPNO).

To aBvAévio givon évag aéprog vopoyovavOpakag mov Bewpeitor pvOUICTAG
™G avamtuéng TV QLUTOV 1 ELTO-0PUOVI] AOY® TOL HEYAAOL aplBPOy TOV
(QULOIOAOYIKAV dlepyactdV mov eréyyovionr 1N pubuiloviar pécm TG OpAcns Tov
(Defilippi et al., 2005; Boaowlokakng x.a., 2010; Tavvovong, 2012). Av&dver v
aVOTVON TOV KLTTAP®V, TPOAYEL TNV OTOKOTH (PUAA®V KOl KOPTAV, TPOAyEL TNV
opipavon Kot To HOAGKOLO TOV KAPTAV, TO YNPAcUO, T 01doTaom TG YAMPOPUAANG
(Siddiqui et al., 2011) kou v avamtvén epvBpold ypduatog oe Kopmovg. H
GLOGCMPELGN TNG GTOLG YMPOVS CLVTINPNONG Elvar VevBuvn ce peyddo Padud yio ™
@OAPTOTNTO TOV VOTOV OTWPOKNTEVTIKOV TPoidovtwv. H mapaymyr tov abvieviov
empedletar and to 0TAdI0 ®pipavong, TS cvvinkeg cvvtipnong (Beppokpacia,
oLGTACT] TNG ATHOCPUIPAS), TIC TPOGPOAES amd Taboyova Kot TIG Unyavikeés {nuég

(noAomiopol, tpavpatiopol) (Mavvovong, 2012).

2.5.1.1 Emat®oceig Tov a1fvieviov 610V KOPTOHG

To aBviévio €xel 1660 Oetikég OGO KOl OPVNTIKEG EMMTMOCES KATO TN
dlapkeln TG opipaveng tov Kapmov. Metald tov OeTikdv emdpdcewv, 10 abvAévio
TPOAyEL TN SdIKOGIo WPIAVONG GTOVG KAMUOKTNPIKOVS Kapmovg (unio, Pepikoxo,
afokavto, pmavdva, podaKvo, OOUACKNVO Kol VIOUATO) HE OTOTEAEGUO TNV

emBount yevorm (Defilippi et al.,, 2005), to ypodpo Kot v vEN (TOOTIKA
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YOPOKTNPIOTIKG). ZE OVTOVG TOLG KOPTOVS, OPVNTIKG OmoTeAéopoTo Umopel vo
SmioT®Oovy Katd T S1dpKELN TG GLVTHPNONG, TOV OPEIAOVIOL GE EMTAYLVOT TNG
Jdwdikaciog opipavong (cHvtopo yivoviol VIEP-OPUYLN) Kol 6€ gvoicOnocio oTig
onvelg (Basthakdkng k.a., 2010), mov 0dnyodv oe andiea mowdtrag. Avtibeta, og
UN-KMUOKTNPIKOVG  Kapmovg  (eomepldoetdn), MeMtldva, oTtoa@OAL, TuePLd Ko
QPAOLAL), TO OBVAEVIO OEV ATOLTEITOL Y10 TO GUVIOVIGUO KOl TNV OAOKANPM®GT NG
wpipavong avtdv 1oV Koprdv. To atBuAiévio Exel enionNg apvnTIKEG CUVETEIEG OOV
av&avel v evocOncio o TaBoyOVA, TIC PVOIOAOYIKEG dlaTaPOYES, KOl TO YNPOUCUO,
LLE OLGLOOTIKT pelmon TG LETAGVAAEKTIKNG C®TG.

2t KAPOKTPIKE @povta, HOAMg Tto aifviévio ovvtiBetor oe yopunAEg
TOGOTNTEC, N E0MTEPIKN TOPAy®YN] atBvdeviov av&aveton paydaio. Avtd givarl ToAD
ONUOVTIKO, 6ed0pEVOD OTL 1) Evapén TG JOIKOGI0G MPILAVONG VTV TOV GPOVTMV
Bewpeiton 0TL apyilel o€ avTd T0 6TAO0 Kot VILAPYEL o BTk pHOoN avddopaong
omv omoio to 0BVAEVIO Tpodyel TN O TOL GVOVOESN. AVTO TO PALVOUEVO
OVOUALETOL VTOKATOAVTIKN TTapay®y” atfvuieviov.

Ao épevveg amodeiynke 6TL T0 aBLAEVIO EvEPYOTOLET TOL OVOMKA pelypoTal
0T0 HapoVLAL Kot av&dvet tn opaon g PAL, g POD kot g PPO. Eniong petd and
ékBeon oe aBvAévio, ayyopia kot TePEG, £xacav TV Tpayovn doun tovg. Téhog, n
dpdon g POD mov endybnke amd v mopovoio atbvieviov oyetiletor pe v
avénomn Tov GYNUATICHOD AyViviG Kot T GKAT|PLVGT] TOL KLTTAPIKOD TOLYDIOTOG GTO
papovAr (Siddiqui et al., 2011).

Ta televtaio xpovia ®g YNUIKOG TOPEUTOOIGTNG THG OpAcNG TOL oBvAgviov

KOTO TN GLVINPNON TOV GPOVT®V KOl TOV ACYOVIKOV ypnoiponoteiton to 1-MCP

(Watkins, 2006).
2.5.2 1-MCP

To 1-methylcyclopropene (1-MCP) givat éva mapdymyo KukAOTPOTEVIOL OV
ypnopomoleitoar ¢ ovvleTikdg puBotc ™ avdmtuéng tov eutov. Xyetileton
JOIKA HE TN QVOIKN OPUOV TOV PLTOV, TO ALBVAEVIO KO YPTCLULOTOLEITOL EUTOPIKA
v va emPBpaddvel TV opipoven Tov epodtov Kot va fondncel oty datipnon tng
QPECKAONG TOV OPENTOV OVOEWV.

O mo 1woyupdc avtayoviotnc Ttov afvieviov, omd Ta  cvvOeTIKA
KukAompomévia, eivar to 1-methylcylopropene (1-MCP) (Vilas-Boas and Kader,

2007). Xvvoéeton pe tov vmodoyén Tov avieviov pe 10 popéc peyokvtepn cuyyévela
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amd 0Tt TO 1010 To MBLVAEVIO KO Elval O EVEPYO GE TOAD YOUNAOTEPEG GVYKEVIPDGELS
(Blankenship and Dole, 2003, Martinez-Romero et al., 2007). H éktaon kot m
paxpolwio g dpdong tov 1-MCP emnpedleton amd 10 €100G, TNV TOKIAlOL KOl TOV
Tpomo Procvivbeong tov abvreviov (Watkins, 2006).

To 1-MCP mpocéikvoe peydlo evolopépov 6 OAO TOV KOGUO MG VEO, Un
T0EKO Yoo Tov AvBpwmo kail to mepiPdilov, pe aueAntéa vroisipuata (Calderon-
Lopez et al., 2005; Watkins, 2006) kot ®¢ ao@OAEC YMUIKO GTN UETOGLAAEKTIKN
Bropunyovio VOT®V 0T®POKNTEVTIKMV, KOVO va S1aTnpel T LETOGLAAEKTIKT TOLOTNTO
TOAMDV VOT®OV TPoioviov, t10co tov kKApoktmpikav (Watkins, 2006) 660 kot tov pn
KAnuakmpikov (Bactlakdkng, k.o., 2010, Martinez-Romero et al., 2007).

To 1-methylcyclopropene pe v epmopikp ovopacic  SmartFresh®
(Blankenship and Dole, 2003) ypnowomoteiton 6ta @podTo Kot To, AooviKG yio vo.
TopaTeiVEL TNV UETAGVAAEKTIKY] TOLG (1|, mopepmodiloviog tnv SECUELGN TOV
afvieviov 6TOoVE VITOJOYEIS TOV KO G €K TOVTOL TTePlopilovtag ) ProcvvBeon Tov
KOl KOT  EMEKTOCT TNV OPILAVOT TOV KAPTOV Kotd T cvvtipnon. To ockedacua Exet
mhpel doela yprong ywo unAa, oxtiviow, Pepikoka, TopaTteg, dopdoknva, HAvyKo,
apokdvto, poddkwva, vektapivie, Aotovg kot memovie, (Watkins, 2008) ce 34 ympeg
HeTaEL MA@V Kol optopéva oTn xopo pog. Exet dmoel modd Kahd amotelécpota
ocuvinpnong o€ unAa kot axAadto. Extdc tov 011 mapateivel T cuvtipnon toug yu
éva €mG Ovo PNVES, €Ml TAEOV HEUDVEL TNV EUPAVION TNG PLGLOAOYIKNG OVOUOATNG
emoovelko gykavpo (superficial scald) Tov pniov Kot oyAadidv.

To 1-MCP epoppoletor g 0éplo 6€ KAEWGTOVS YDPOLS GULVTNPNONG
OTOPOKNTEVTIKOV (Yuyeio, HETOPOPIKE HECH) 1 ®F VIOTIKO OdAvpa Omov To
npoiovta epPantiCovron 1 yekdlovtol TPy Tn GLVTHPNGT TOVG (KO Ol VO HOPPES
&yovv mapopol dpdon).

Mertoyepioelg pe 1-MCP éxovv de€oybei oe dwpopetikég Oepuoxpacieg (1-
20 °C), ovykevipdhoetc (amd 20 nl 1™ €wg 40 pl 1Y), Siapkeieg (4-24 dpec) kon oTéd0
Opllavong Katd Tr GLYKOMON Kol OEV VIAPYEL KOVEVOS YEVIKOG KOVOVOS Yo VoL
emtevyOel N péylom amotedecpotTikdTTa TG petayeiptong pe 1-MCP (Martinez-
Romero et al., 2007). H enidpacn ¢ «oLYKEVIP®ONG X ¥pOVO» &ivol EUQPAVAC Yia
HeyoADTEPES TTEPLOOOVG €KBeONG OOV OamALTOVVTAL YOUNAOTEPEG GLYKEVTIPMGELS 1-

MCP, dote va emttevybei to id10 anotédeopa otn puotoroyio (Watkins, 2006).
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H xatddAnin Oeppokpacio yio epappoyn eivor 20-25 °C, mapdédlo mov
YounAdTeEPEG Bepokpacieg Exovv emiong ypnotpomoindei, paivetar 6Tt Yoo KAmolovg
Kapmov¢ dev eivan amotelecpatikég (Blankenship and Dole, 2003). Aroteleopotikég
ovykevipooelg tov 1-MCP mowcidovv avédoya pe 10 mpoidv oAAd Kot o€ GLVOLOCUO
ue 1o ypodvo, t Bepuokpacio kot ™ péBodo g epapuoyng (Blankenship and Dole,
2003; Watkins, 2008), wotdco axdun kar youniéc cvykeviphoee (1 ul 17 eivon
AMOTEAECLOTIKEG 0TI cvvTipnon tov kKoprov (Calderon-Lopez et al., 2005).

Eivor mBavéd 611 1o 1-MCP pnopet va Bewpnbei o¢ po evorliaxtikny Adon yuo
TN GLVTNPNON CE EAEYYOUEVN ATHOGPALPA, dALE Ol dVO TEXVOAOYiES fval YEVIKA Two

AMOTELEGLOTIKEG OTOV YpMoHonotovvtal o cuvdvacpd (Watkins, 2006).
2.5.2.1 E@appoyn Tov 1-MCP ota piia

To pAo eivar éva @povTo pe O18POPEG TOIKIALEG, SLOPOPETIKOVS PLOUOVG
opipavong (Watkins, 2008), svaioOncio og 5104¢popeg PLOIOAOYIKES Ko TOUHOAOYIKES
draTapayés Kot avdioyo pe v mowkiia, pmopel va cuvinpnOel £mg kot yuo £va £10¢
amd ™ ovykoudr (Watkins, 2006). Emiong, ta yopoaxtnploTikd Tov oTthv oyopd
mowiAlovv og peydlo Pabuo pe v mowidio kot Tepthapfavovy Kapmolg Pe GKANPN
Kot 6&wvn odpka, kaBmg kol eketvovg mov gival poiokoi kot apopatikoi. Ta punia
NtV 10 TPOTU and To PPOVTO. TOL THPAV Eykplom xprong vy to 1-MCP (Calderon-
Lopez et al., 2005; Watkins, 2006; Watkins 2008). Meu®vel dpactikd TV e0®TEPIKN
OLYKEVTPMOT Kol TV mopaywyn atBvAeviov. EmiPpadivel tic petaforikég depyocieg
Kot 10 puOud avamvone. Kabvotepel 1 avactéAhel To LOAGK®OUO TOV KOPTAOV, KOONDS
KOl TV OTOAEW TOL PACIKOV (TPAGIVOL) XPDOUOATOS TOV PAOL0V. XOPOKTINPIOTIKE, O
Watkins (2008) avépepe mwg ta. pnio mov &yovv dgxbel petayeipion pe 1-MCP
dwtnpovy ™ oKANPOTNTA TOvg HEYPL TNV KaTavAAwon tovs. H oykopetrpovpevn
o&vmra tov Koprodv (0.0.) peidvetal e prkpotepo pubud kotd ™ cvvriypnon. Ta
dAVTd oTeped cvuotatikd (AXX) tov yupol pumopet va dtutnpnbodv ce vymAdTEPQ,
Ta {01 ) younAdTEpO ETIMEON KATA T1 GLVINPNON, AVAAOYO LE TO GTAOI0 WPILOVONG
TOV KaPTOv, TO YPOvo epapuoyng tov 1-MCP kot v mowihion (Watkins, 2006). Ot
TTNTIKEG OVGIEg OV gival LTEVOBVVEG Y10 TO AP GTA PUNAC LELOVOVTOL GTUOVTIKGL.
Emiong, 10 1-MCP peidver 1| kabootepel v ELOAVIOT TOV CUUTTOUATOV SAUPOP®V
(QULGLOAOYIKAOV OVOUOAMOV OTA UAAOL OTTOC 1| ECMOTEPIKY KATdppeLON (senescence
breakdown), n ‘poavpn kapdd’ (brown core M core flush), 10 Kagétiacpo tov

eowtepkoV (core & coreline browning), ) katdppevon eEortiag vaAwong (watercore),
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10 ‘pnoAokd éykovpa’ (soft scald) kar to empavelokd €ykavpa (superficial scald)
(Watkins, 2008). Téhoc, to 1-MCP avactédder v avantoén AMmapotnTog
(greasiness) 010 e£mTePKd TOL KAPTOV GE gvaicOnteg mowkidieg (IMavvovong, 2012).

To pnio elvar KMPOKTNPIKOG KOPpTOSG, KOTE GUVETELD 1) ATOTEAECUATIKOTNTO
tov 1-MCP emnpealeton and ™ @don opipavong Katd Tn cLykoudn kot and To
YPOVIKO OACTNLO TTOV Ol KOPTOl H1aTnpovVIoL 6€ YUKTIKOVG BaAdpovg mpy and tnv
epappoyn. H oyxéon peta&d ovykévipwong tov 1-MCP kot tng meptdodov cuvinpnong
emnpealetar amd v mokidia kot tov Tomo cuvtrpnong (Watkins, 2006).

H xaBvotépnon petald cvykopong kot epappoyns tov 1-MCP emdpd oty
OmOTEAECUATIKOTNTA TOV. ApKeTA koBvoTEPNUEVN €POPUOY 00NYel GE aVENUEVECS
OLYKEVIPMOEL afuAeviov GTOLG KOPTOLG, E GUECT GLVEREWL TN Helwon g
amotedecpotikomtac tov (Watkins, 2008). Emiong, Ppébnke ot1 M enidpaon g
kaBvotépnong petalld g cLYKOUdNG Kot g epaproyns tov 1-MCP emnpedleton
amod TNV MOWKIAlG, TOV TOTO GLVTHPNONG KOl TO YPOVIKO OAGTNUA CUTHG Kol TNV
opotnto oty epappoyn (Calderon-Lopez et al., 2005).

H emrouyio tov 1-MCP c¢ koprovg piov @aiveton va Poacileton og peydio
Babud ot dwmpnon g vens. Avtd cvpPaivel emeldn ta pAa, ce avtiBeon pe
TOAAG GALD €101 PPOVTOV, OEV LOAUKOVOLV GUAVTIKE LLETA TN GUYKOLLO).

To 1-MCP dev aviyvedetor otov kaprmod (Calderon-Lopez et al., 2005),
YOPOKTNPIOTIKG 8§ DPeg HETO TNV €PAPUOYN TOL o€ PUNAa dev Ppébnke mocoOHTNTA
avtov otov Tupnva tov Koprnodv (Blankenship and Dole, 2003).

Déteg mov mapackevdoTNKOY amd Kapmovs uniov mov elyav dgxbel 1-MCP
TapoVGiacay HEIWUEVT TTopaywyn alBvieviov Kol HEIOUEVO TOGOGTA OVOTVONG, EVM
emiong mapoatnpnOnke KabBvoTéEPNON GTO HOAGKOUO KO GTNV GAANYY] TOV YPOUOTOG
(Jiang and Joyce 2002; Perera et al., 2003). Qot6c0 e Oleg TIC MEAETEG WEXPL
onuepa, dev €xel koboplotel 10 GPLGTO OTASIO ®PILOVONG TOV KOPTOV Yo TNV

eQapUoyYn Kat o ypdvog epappoyng tov 1-MCP (Calderon-Lopez et al., 2005).

2.5.2.2 E@appoyn Tov 1-MCP ota ayradw

Ta ayrddio o¢ KAMPOKTNPKOS KOPTOS TopoLGtalovy avénuévn avamvon kot
mapaymyn aivieviov Katd T OPKEW TNG OPIULAVONG TOVS, OCTOGO VTAPYEL

onuovtikn dtapopd petacd tov towiaidv (Chiriboga et al., 2013).
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H mopaywyn abvieviov oto ayrdolo ovestdAn Hetd amd petayeipion pe 1-
MCP (Watkins, 2006). Xauniotepo mocootd avomvong Ppédnkav otovg kapmovg
ayAadimv ov giyov dexbel petayeipion pe 1-MCP.

To 1-MCP xaBvotépnoe 1| TapeUnddIGE TO LOAGKOUO TOV KOPT®V, 0 Baduog
AVTOTOKPIONG OTN HETa)EIPLoN O1EPEPE AVAAOYO LE TNV TOIKIALL KOl TY GLYKEVIPMOT)
tov 1-MCP. H andAeio o0 Tpdotvov ¥pdUOTOC 1] TO KITPIVICUO OVEGTAAN UETA Ao
epappoyn 1-MCP. Xe o perétn avagépbnke 6t ot kapmoil mov d€yOnkav 1-MCP
etyov vynidtepn O.0. (Argenta et al., 2003), evd oe Gl pekétn dg Ppébnke kapio
enidpaon (Calvo and Sozzi, 2004; Larrigaudiere et al., 2004; Trinchero et al., 2004).

O mapdyovrog «ovykévipmorn 1-MCP X ypdvog» emodpd omnv kobvotépnon
™e opipavong tov kaprov (Argenta et al., 2003) duwc ot cvykevipmaoelg tov 1-MCP
oV Kabvotepolv, aAAd dev TOPEUTOSILOVY TEAIKA, TNV KOVOVIKT] ®pitoven eival
petafintég Kot e€aptdVIOL amd TNV TOKIALL, TIC O0POPEG OTNV OPUOTNTO TOV
KOPTOL KOTé TN cLYKOMdY, TG GLVONKeES Kat TV mepiodo tng ocvvtnipnong (Watkins,
2008). H amotedeopatikdnTo TG HeToyEiplong ne atbvAiévio petd v amobnkevon
v va EEKvioel pipavon tov Kaprav mov d€xtnkoyv 1-MCP petd v amobnkevon,
e€aptator and 1 cvykévipmon tov 1-MCP kot ™ ddpketa amodnkevong (Argenta et
al, 2003; Calvo and Sozzi, 2004; Ekman et al., 2004).

"Exovv evromiotel 1660 Oetikég 060 Ko apvnTikég TTUKEG TS XPNoNS Tov 1-
MCP mov pmopel va €govv onuovtiky gumopikni a&io yio Toug Kapmovg ayradiov. To
1-MCP peidver v gvaicnoio g emdeppidons Tov KoprdV 610 KOPETIOGO, GTOVG
LOAOTIGLOVS KO TIS EMIATOCELS A OVTOVG KO WG €K TOVTOL, 1) XPTOT TOL UTOPET
Vo emMTPEYEL PEYOADTEPN OVOEKTIKOTNTO KATA TN OpKeE. NG OSMAOYNG, TNG
ovokevaociog kot ¢ petapopac (Calvo and Sozzi, 2004; Ekman et al., 2004).
Qo1660, pakpd cuvtipnon kaprov mov £xovv dexbel 1-MCP umopei va odnynoet og
peyadvtepn andiewa Bapovg (Calvo and Sozzi, 2004). To aibvrévio gaiveton va
arouteiton 1660 Yoo v Evapén 6co kol TV eEEMEN TG wpipavong ayradumy. Ot
Ekman et al. (2004) dwomictocav 0Tt 1 GKANPOTNTO Kol TO XPOUO. TNG EMOEPUIOAG
elyav OPOPETIKN cvumeppopd Kot Bedpnoav 61t avtd amoterel mPOPANUa og
eminedo Mavikig moinong (Watkins, 2006). H dwpopetikny ocvumepipopd
HEUOVOUEVOV KOpT®V, amd avtovg mov o&ytnkov 1-MCP, odnyel oe o mbovn

avayKn yio Sloloyn TV Kaprov ek véov uetd ) petaysipion (Trinchero et al., 2004).
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2.5.2.3 Zvunepdopata ™ epappoyns 1-MCP

XOoupova  pe  6ca  mopovoidotnkov  mopardveo to  1-MCP  dpa g
TOPEUTOOIGTHG TNG Opdong Tov atfvieviov, eivor un to&kd Kol KpIveTol AcPAAES Yo
YPAON ©€ @povTa, Aoyovikd kot Opemtd AvOn. EmPpaddver Tig petaforikéc
dlepyacieg mov 0dMnyovv GTo YNnpooud kol Kot emékTacmn oty vroPdOuion g
TO1OTNTOC TOV TPOIOVTWV. ¢ €K TOVTOV, OIVEL LEYAADTEPEG OLVATOTNTEG GLVTIPNONG
TOV TPOTOVIMV UE, TOAD GLYVA, BETIKO OIKOVOUIKO OMOTEAEC L.

Alyeg épevveg €yovv mpaypatoromnbel oyetikd pe v enidopacn tov 1-MCP
OTNV TOOTNTO TOV (QPPECKOKOUUEVOV GPOVTOV 1 Aoyovikav. Ot €pevvec avTég
nephopfavovv eéteg unAmv (Jiang and Joyce, 2002; Perera et al., 2003), aktividiov
(Vilas-Boas and Kader, 2007), puavyko (Vilas-Boas and Kader, 2007), avavé (Budu
and Joyce, 2003; Vilas-Boas and Kader, 2007), unpoxoro (Yuan et al., 2010) ko
napovAl (Saltveit, 2004).
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3. YAIKA KAI MEOGOAOI

3.1 dvTko6 VAIKO

YT TMEPOPOTIKEG  OOKIUEG  ypnolpomomdnkay  kopmoi ufAwov  (Malus
*domestica, owk. Rosaceae) tov okOAOLO®V TOKIM®OV 7OV GLYKOUOTNKAV oo
eumopikovg onwpwveg g [eprpépelag Oeccariog aALL KOl OO TOV OTOPDOVO TOV

Aypoxtmparog tov [avemompiov @ecoariog oto Beleotivo.

[MowMeg pniov:

v' ‘Granny Smith’ (Ay14 Adpioac)
v" ‘Red Chief’ (Zayopd IInAiov)
v “Cripp’s Pink’ (Bekeotivo)

Ot xopmol ayradidv mov ypnowomomdnkayv mponAbav ond TG mowKiAleg
‘Sissy™”, “Coscia’ kat ‘KpvotéAit’® (Pyrus communis, ow. Rosaceae) cuykopiotnkay
Omd EUTOPIKOVS OMMPAOVES TOV TEPLPEPELDY Oecoariog kor Moakedoviag oAl Kot
amd Tov omwpava Tov Aypoktiuatog tov [avemotnuiov ®sccariog oto Beheotivo.

Téhog, o1 kopmoi poddkivev Tov YPNOLLOTOMONKAY OTIC TEPOLATIKES
dokipég avikay otig mokihieg ‘Loadel’, ‘Symphony’, ‘Everts’ kot ‘Avdpog’ (Prunus
persica, ow. Rosaceae) ka1 ocvykopiotnkay omd EUTOPIKOVG OMOPAOVES TNG
nepupépelng Oeoocoriog OAAG KOl OO TOV OMOP®OVOE, TOV AYPOKTNUOTOS TOV
[Mavemompiov Oeocoaliog oto Beleotivo.

O mepapotikég dokipés Ehapav yopo oto Epyactiplio Aevopokopiog g
Yyxol¢ 'ewmovikodv Emoemuov tov [avemompiov @socolriog o dtdotnie ond tov
Iavovapio émg to Noéuppro tov 2013. H ovykopdn, 1 HETaQOPA KOl GLVTIPNON
OA®V TOV KOPTAOV £yve o€ YopToKIPOTIO (Ta ayAddio NTav Tomofetnuévo pHéca oe

GOKOVAEG).

3.2 Xuvtiipnon

H ocvvmpnon tov xaprndv tov iAoV Kot oxAadidv £Yve ota Blopmnyovika
yoyela Boywutlng A.E., mepoyn Awnmviov Mayvnoiog, o€ koo yuktikd OdAapo
ocvvtnpnong kat o€ Beppokpacio 0-1 °C kot 90-95% XY. Ta poddakiva cuvinpndnkav
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v eEAdyLoteg NUEPES otov YukTiko BdAapo tov Epy. Asvdopokopiog oe Oepprokpoacio

1-2 °C ko 80-85% XY.

3.3 Ovoigg mov ypnopomoOnkav

V' Adopo 0,1 N kavotikod Natpiov (NaOH)
v 2% ackopPikd oD kot 1% yhwprovyo AcBéotio (2% Asc + 1% CaCly)

v" 0,5% xtpkd o&o (citric acid)

3.4 Epyactnpuokog e£0mhMopnoc
v Zvyog akpiPeiag
v Xpouatoperpo Minolta (Model CR-400, Minolta Ltd, lanmvia)

v' Hlektpovikod emurponéllo mevetrpduetpo (Fruit Firmness Tester, Turoni Slr,
ItaAiog) avoyouévo og drill-press stand pe éuporo Swatoung 7,9 mm yua to

ayAadto ko Toe poddikive. kKo 11 mm yio to unia

v' Hlektpovikd @opntd Soblaciuetpo pvOulopevne Oepuokpacioc (ATAGO

refractometer, lowvia) yio pétpnomn tov SLOAVTOV GTEPEDY CLOTATIKMOV
v' Hlektpoviko neyauetpo Hanna (HI 9024, Toptoyokio)
v ®acparopotopetpo WTW (PhotoLab®™ Spektral, Teppovic)
V' Ydatorovtpo

v Avaxwvntig Vortex

3.5 Metoyepioceig

[Ipwv v évapén omoracdnmote peTOYElpoNg o1 Kopmol EemAvOnkav e
deBovo kpvo vepd dote va kabapiotovv eEmtepikd. Metd amd kdbe petayeipion ta
TEUAYLOL TOV KAPTOV TOPEUEIVOV Y10 OPIOUEVEG HLEPES, OVAAOYO LE TN OOKIUN, GTOV

YyukTikd OdAapo tov Epy. Aevopokopiag otovg 1-2 °C.
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3.5.1 Aépog ko1 MCP

Koatd ™ petayeipion ovt emdéyOnkav 30 kopmoi PMA®V TV TOKIMOV
‘Granny Smith> xa1 ‘Red Chief’ oavtictorya, yopic eugavy elattoporo,
tonofetnOnkav oe Odhapo ctov omoio mpootédnke N ovoia 1-MCP (Rohm & Haas

h™) oe cuykévipwon 600 nL L™ yio 24 dpec kar axorovdnoe yoen

Co., SmartFres
avtov oe Oeppokpacio 0-1 °C. Avtictoyn mocoOTNTO URA®V KOl OYAASIDV, TOL
YPNOLOTOMONKOY  OTIS  TEPAUATIKEG OOKIUEG MOC MAPTLPOS, TOTOBETHONKOV
katevbeiov og Yyoktiko OdAapo otovg 0-1 °C.

To pupia mowidiag ‘Granny Smith’ cuvinphinkav g aképatot kapmoi yo 33
Kot 90 nuépeg, evod ta uiia mowkidiog ‘Red Chief” yia 43 ko 111 nuépec.

Metd ™ ocvviipnon tovg ot Kopmoi agod EemAvOnkav koAd eEwtepikd,
TeEpOyloTKAY pHE KOQPTEPO poyaipt oe 8 Tepdy ovl Kopmd Kol opopEdnke
TPOCEKTIKA 1 TEPLOYN YOP® Omd Tov muprva. AxolovOncoav 3 petayepicelg ota
TEUAYLO. TOV QPECKOKOUUEVMV. XTNV TPOTN peTayeiplon to Tepdylo petpndnkov
apéomc petd tov tepoyopd tovg (Freshly-cut). Xt devtepn upetayeipion tov
tepayiov &ywve gufantion avtav o mayopsvo vepod (Water), mov aroteAodvtay amod
Tayo Ko vepod yuyeiov og avaroyia 1:3, yia 3 min. Xtnv tpitn petayeipion to tepdyio
gupantiotnkayv yio 3 min o€ dilvpa 2% ackopPikov o&foc + 1% CaCl, (Asc+Ca),
TOV TTOPACKELACTNKE TNV 1010 Nuépa pe v Tpocstnkmn 20 g ackopPucod o&éog kat 10
g CaCl; o¢ 1 L moyouévo vepd. Metd tn dg0tepn Kat ThV TPith HETOYEIPION Kot 0poD
apopetnke and ta tepdyo n mepicoeln Tov vepold N TOL SOADUOTOSC avTioTOLY O,
tonofeTOnKoV 6€ TAOCTIKG COKOVAGKLO 0EPOCTEYMS KAEIGUEVO Kol GLVTHPNONKAY

o€ YukTiKo Odhapo otovg 1-2 °C yuo 3 ko 6 nuépsg,.
3.5.2 Ocpo vepo

Koatd ™ petayeipion oot emAéydnkav and 12 koaproi yniov Tov motkKiimy
‘Granny Smith’ ko ‘Cripp’s Pink’ yopic eppovi ghottopoto. Ta ‘Granny Smith’
TPW T1 GLVINPNOCY TOVG GTOV YUKTIKO Odhapo elyav Oeybel apéocmg pHeTd T
cuykowdy, 600 nL L* 1-MCP. Ot kopmoi kou amd tic 800 mowkiMec piimv
dtnpnOnKov TPV ToV TEUAYIGHO TOVS 6€ YUKTIKO Bdiapo og Beppoxpacio 0-1 °C.
Tpeig axéparol kapmoi amd kdbe mokidia, TPV TEpAYIGTOOY TOTOBETHONKOY Yioe 3 Min

670 VOuTOAOVTPO GToLvG S0 °C.

50

Institutional Repository - Library & Information Centre - University of Thessaly
17/10/2023 00:52:03 EEST - 167.114.118.212



Metd 1t ovvtpnon Tovg Ol KOPTOoi, Om®MG Kol KOTO TNV TPONYOVUEVN
petoyeipion, Eemudnkay Kohd eEmTEPIKA, TEHOYIOTNKOV LE KOPTEPO Hayoipt o€ 8
TEUAYLO OVA KOPTTO Kot 0popEONKE TPOGEKTIKA 1) TEPLOYN YOP® GO TOV TVPNVOL TOVG.
AxohlovOnoav 4 petoyelpicel; oTo TEUAYIO TOV QPECKOKOUUEVOV. XTNV TPOTI
uetayeipton ta tepdylo petpndnkov apéome petd tov tepayond tovg (Freshly-cut).
> devtepn petayeipion TV Tepayiov £yve EUPATTION OVTOV GE TAYOUEVO VEPO
(Water) kot otnv tpitn petayeipion ta tepdylo eppantiotkay o€ didAvpa Asc+Ca,
omwg avoeépdnke oty evommrta 3.5.1. v téraptn petoyeipon To TEpdyLO
npoNABav and oAdKANpovg Kapmovg mov tomofetnOnKav mponyovuéveog oe Bepuod
vepo Kol otn ovvéxewn gpPantiotnkay o ddAvua AsctCa (HW+Asc+Ca). Télog,
OT®MG KOl TPONYOLUEV®G, TA TERAY TOTOOeTNONKAY GE TAACTIKA GOKOLAGKLOL

0EPOCTEYMG KAEIGUEVO KOt cuvtnpnOnkav oe youktikd Bdiapo otovg 1-2 °C yua 3

NUEPES.
3.5.3 INdoo

Katd ) petoyeipion avth emiéydnkov 15 kopmoi pniwv mowkidiag ‘Cripp’s
Pink’ kot 15 koapmoi ayradidv mowkihiog ‘KpouotdAl’ ywpic epeavh elattdpota.
[Ipwv tov tepayicud tov xopmov eiye mponyndel cvovinpnon 5 UNvoOV 6€ WYUKTIKO
Bdrapo otovg 0-1 °C yia ta ‘Cripp’s Pink’ kot 8 unvav ya ta ‘Kpvotaha’. Ta
‘Kpuotddhia’ apéomg petd t ovykoudi eiyav dexdet 600 nL L™ 1-MCP.

Metd tn cuvtpnon Tovg ot Kapmoi, OT®MG avaeépOnkKe Kol otnv €votnTo
3.5.1, EemivOnkav Kadd eEmTepikd, TepoyioTnKOV He KOETEPO poyoipt oe 8 Tepdyio
avl Kopmod Kol oQopEONKE TPOGEKTIKA 1 TEPLOY YOP® amd TOV TLPNVO TOVC.
AxoloVvOnoav 5 petoyelpicelg oto TEUAYIO TOV QPECKOKOUUEVMV. XTIV TPOTI
petayeipton ta tepdylo peTpnOnkov apéomg petd tov tepayopnd tovg (Freshly-cut).
X devtepn petayeipion TV tepayiov £yve EUPATTION OVTOV GE TAYOUEVO VEPO
(Water), 6mwc avapépbnke otnv evotnta 3.5.1 Kot otnv Tpitn peToyeiplon ta tepdyilo
eupantiokay yioo 3 min og didivpa 1% ackopPikod o&éog + 0,5% CaCl, + 0,5%
Kitpwkd o0&y (Asc+Ca+Citric). T'a v mapaockevn 1 L dtoddpatog tpoctébnkay 10 g
ackopPikov o&og, 5 g CaCl, ko 5 g xrrpikod o&éog. Tnv té€TOptn pETOYEIPION TA
tepdylo epPantiotnkay yoo 3 Min 6to Topamdved SGALUO. KAl 6T CUVEXELD EYIVE
eupantion TV ToudV KOG o€ YAdoo dyvng Cayxapng (Asc+Ca+Citrictglaze). Xy

TEUTTN PETA)EIPION TOV TEHA)IOV Eytve LOVO EUPATTION TOV EMPOVEIDV TOV TOUDV
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ue yiddoo dyvne Cayopne (glaze). Téhoc, Omm¢ ko mponyovuévms, To TEUA)LO
TomofeTNONKAV GE TAACTIKA GOKOVAGKLO OLEPOCTEYMG KAEIGUEVO KOl GLVTNPONKOV

o€ YukTiKo Bdhapo otovg 1-2 °C yuo 3 nuépeg.
3.5.4 Podokiva

IMa 11g dokipég avtéc emAyOnkav 15 Kapmoi podakivev and kdbe pio amd Tig
nowkidiec  ‘Loadel’, ‘Symphony’, ‘Everts’, ‘Andross’ avopwua kot ‘Andross’
(QUOIOAOYIKNG Opipavong xopig epeavh erattopato. Ot Kaprol and Tig mopamdve
TOWKIMEG POSAKIVOV SlotnpnONKav TPV TOV TEUAYIGUO TOVG Yol EAYIOTES MUEPES
(cvvnBwg 1-2) oe youktikd Bahapo oe Beppokpacio 1-2 °C extdg amd To AvdpLua
podakivo mowkidiog ‘Andross’ mov mapéusvay otov YoukTikd Bdiapo yo 10 nuépeg,
Kot T0. poddkva mokidiog ‘Symphony’ mov cuvinpndnkayv otov Wyoktikd 0dAapo yo
18 nuépeg mptv 1oV TEROYIGUO TOVC.

Metd 1 ocvvinpnon tovg ot Kapmoi aeov EemAvOnkav kold eEmTEPIKA,
amoQAOI®ONKOY Kol TEpOYIoTNKOV HE KOOTEPO poyaipt oe 6 TEpdyO OVl KOPTO.
AxoloOOnoav 3 petoyepioels oto TEUAYOL TOV QPECKOKOUUEVOV. XTNV TPOTN
uetayeipton ta tepdylo petpndnkov apéomg petd tov tepayopnd tovg (Freshly-cut).
X devtepn petayeipion Tov tepoyiov £yve UPATTION OVTOV GE TAYOUEVO VEPO
(Water) kot otnv tpitn petayeipton to tepdyla epPantiotnkay yioo 3 min o€ didlvpa
Asc+Ca, 6nwc avagépbnke otnv egvomta 3.5.1. Metd 1 dgvtepn ko v Tpity
petayeipion Kot a@ov apapédnke amnd to tepdylo n mepicosl Tov vePoly 1 TOL
dwAdpatog oavtiotoryo, tomofetnOnkov o€ TANCTIKA OCOKOVAGKIO OEPOGTEYMS

KAelopéva Kot cuvtnpnonkay og yoktikod Bdiapo otovg 1-2 °C yuo 3 ko 6 nuépec.

3.6 Mc00o0royio peETPNOEMV KO ANYNG dE1YpaTOV

I[Ipwv v évapén Myng Tov TPOTOV HETPNCEW®V, Ol KApmol NG KAabe
petoyeipiong yopiomkav o€ 3 enavoANyelg Tov 3 Kaprav, oynuatilovrog Katd 1o
duvaTOV OpO10YEVT GUVOAD G TTPOG TNV EEMTEPIKT TOVG ELPAVIOT, TO péEyeBog Kat TO
APOLLOL.

Metd v mhpodo 3 1 6 MUEPOV OmO TOV TEUUYIOUO, TPOYLLOTOTOLOVVTOV
a&loAOYN o NG TOOTNTOG TOV KOPTAOV UE TN UETPNOT TOV KUPLOTEP®V TOLOTIKDOV
YOPOKTNPIOTIKOV TOVG. APYIKA HETPOVVIOV TO YPOUO TNG GOPKAS OTIG TOUEC.

AxoiovBovoe pétpnong g okAnpdmrag e odpkag. TEAog, petd amd exyduwmon
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NG GAPKAG TOV TEUA)IV AauPdvovioy @pESKOG YVUOS, TOL YPTCILOTOOVVTOV GTN
HETPMNOT TOV SOAVTAOV GTEPEMY GVOTATIKOV (AXX) kol TG oAlKNG o&untag (O0).
Téhog, Aappdvovtay detypata TV TEROYImV Y10 TNV aVAALGT] TOV OMK®OV QOIVOAMK®OV
OVCIMV, TO. OTO10 FLATNPOVVTOY Y10, GUVTIOLO YPOVIKO OLAGTNUO TNV KATAWLEN HéEYpL

TNV aVAALGY| TOVC.

3.7 Extipnon mooTiK®OV YopuKTNPLOTIKOV
3.7.1 IIpoaodiopioog xpouaTog GopKag To0 Kopmov

To ypopo g caproc TV Tepayiov mpocdopiotnke pe ™ Pondeia popntov
TP pOUHoTIKOD ypouatopetpov Minolta CR-400. To dpyovo mpv ) ¥pnoyLoroiney
tov  Poabpovounnke, Omwg amotteiton, pe dompn  wAdko. Ov  peTproelg
npoypatoromdnkay pe v tomofétnon TG KEPAANG TOv opydvov og 600
avTIOLETPIKA  onuele g obdpkag Ttov  tepayiov.  Kotaypdenkav ot
YPOUATOUETPIKES TIUEG TNG GAPKOAG TOV TEUAYIOV GTO GUGTNUA GUVTIETAYUEVQOY L*,
a*, b* (McGuire, 1992). opemva pe to cvotnuo avtd, n Tiun L* aviimpocmnedet
eotewvomra, £yel KAMpoaka amd 0-100, 6mov L*=0 eivor 1o pavpo ko L*=100 to
dompo. Oco mo peydro givar to L* 1660 Mo pwtevd givor 1o ypdpa g capkog. Ot
napduetpor a* kot b* eivar cvvictapéveg mov tomobeTodv TO YpOUO GE Eva VONTO
oplovto a&ova kéBeto oto L*. To dypwpo opileton amd 11g cvvtetaypéveg (0,0) yia
10 a* ko o b*, avtictoya. H tyun a* vrodnimvel ™ daPdduon tov ypduatog and
npdowo (-a*) éog kokkvo (+a*) kot n tyun b* m dwPdduon and prnie (-b*) émg
kitpwo (+hb*). To mpaypatikd ypodue C* (Chroma) diveton cuvaptioel tov a* kot b*
a6 tov Tomo C* = (a*+b*)2 Tevikd 660 mo peydho eivar to C*, 1060 mo Kabapd
YOO (OTopaKpOVETOL amd TO YKPL) €XEL M petpovuevn empavela. To hue sivar m
AmOYPOOT| TTOV SIVETAL GO TO AVTIGTPOPO TOV GLVNUITOVOL ToV KAdGpatog b¥a*. To
h°=0° exppdalert 10 kokkwvo ypopa, h°=90° 1o «itpwvo, h°=180° to mpdcivo Ko

h°=270° 1o pmle.
3.7.2 ZkAnpotnra 66pras tov Kapmob

[Ma ™ pétpnon g okAnpoOTNTag TNG GAPKOS YPNOLUOTOONKE NAEKTPOVIKO
emtpoméllo TEVETPOUETPO aVOYOUEVO GE 101K Baom. H didpetpog tov gufdiov mov

ypnoonomdnke dev Ntav otabepn, oAAd petafdiiovtay avdioyo pe TO €100G TOV
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Kapmo¥. LTO GLYKEKPIUEVO TTEIpOO To. A peTpnOnkay pe to EuPoio dtapétpov 11
mm, evd to ayAddto Kot To poddkva  pe 1o EuPforo  dwapétpov 7,9 mm. Ia tov
TPOGIOPIGUO TNG OKANPOTNTAG GApKag EYve o LETPNOT 0TO KEVTPO KABE TEpAyiov.
To meverpouetpo petpd tig dvvapelg oe povado Kgf kot éywve petatpomn avthg oe
Newton (N), cOoupwvo pe to Aebvég Zootnuo Movadwv (SI) pe t Ponbeio. Tov

ako6rovOov TOTTOL:

1 Newton (N) = 9,807 * 1 kgf (kilogram force)

3.7.3 Aol Zreped, Lvorotikd (A22)

Mo ) pétpnon tov AXE o yopdc mapainednke otofovrag Tuipata amod Tig 6
Qétec KGOe petayelpong pe ) ypnom meotr 6kOpdov (éva detypa avd emavainym).
Y10 oyhGdio mowkihag <Sissy™”, mpwv amd kGde pétpnon, o ekyLMOpEVos yopds
QIATPAPICTNKE e EVOL KOUUATL TUPOTAVOU.

AmO 1OV EKYUVMGUEVO YVUO TOL  TPOETOWUACTNKE GCUUG®VO UE TNV
wponyobuevn dadikacio, pio £mg 000 oTaydveg ypnoorTomOnkay yio ™ pETpnon
TV AXE pe ynoewkd eopntd 0100LacIETPO Kot TO OTOTEAEGLOTO EKPPAGTNKAY GE
Brix (%). Ilpwv and «dabe pétpnom, Omwg amarteiton, ywotav Pabuovounon
(UNdeVIoUOG) TOL OPYAVOL HE OMECTUYUEVO VEPO Kol HETAEL OVO UETPNCEDV

KkaBoplopog Tov pe kabapod movakt.
3.7.4 Oykouetpoduevy Ocotnto (O0)

IMa ™ pérpnon g OO0 ypnowomomnke o 1010¢ YLUOS TOV EXYLUGONKE Yo
™ pétpnon tov AXZ. H oykopetpovpevn o&utnta petpndnke pe tn xpnon 2 mL and
tov efetaldpevo yupo, ta omoio apoiddnkav pe 18 mL ameoctaypévo vepd. O
apot®UEVOS yoprods e&ovdetepdbnke pe ddivpa 0,1 N NaOH ¢wg 6tov n tyun tov pH
va @Bdoel 10 8,2, cOueova pe to nAektpovikd meydpetpo. Ta mL NaOH mov
ypeldomnkay yuoo v €E0VOETEPMOT OA®V TV 0EEMV TOL YLUOV HE KOTAAANAO
VTOAOYICUO €3MGOV TOV OYKOUETPOLUEVT] o&uTnTa 6 % pnAkd o0&y, kabdg avtd

etvat 1o KOp1o opyavikd o&D GTOVS KAPTOVG TOV HEAETOMKAY.
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3.7.5 Iloootikog mpoaolopiouos OAKOY PaivolIKmY

O m060TIKOG TPOGIOPIGUOG TWV POUIVOAK®DOV OVCIMOV TPOYUATOTOMONKE, LETA
amd TNV KATAAANAN apaimorn, oto youd amd kateyvyuéva JSelypoto e Kabe
emavainyng pe ™ uébodo Folin - Ciocalteu (AOCS, 1990; Scalbert et al., 1989).
opeova pe ™ péBodo, 2 mL tov apaiwpévov yopov (apainon 1:5) avaperyvoovray
ue 2 mL vepd kot petd v mpocOnkn 10 mL tov avtidpactnpiov Folin — Ciocalteu
(Merck, apoiwuévo 10 @opéc pe aneotayuévo vepod) avakivovvtay oe Vortex. Xt
ovvéyewn mpoobétoviov 8 mL  dwivpotog Na,COz (75 g/L) xar 1o deiypa
avakwvovvtay Eava og Vortex. ‘Eneita ta detypota enwdaloviav oto okotddt yuo 30
min kot axkoAovbodoe HETPNON TNG ATOPPOPNONG BVTMV GE PUCUATOPWTOUETPO GTO
760 nm. I'a to pdptvpa (UNdeviopd opydvov) ypnoipnonotovvtay 2 mL vepd avti yi
APOLOUEVO YVUO SETYUATOC.

O Tipég g amoppodenong aviietoryilovray o 1oodbvapa pg yoriukod 0EEog
(GAE), e ™ Pondeto g mpdTLING KAUTOANG OV €iYE KATAGKEVAOTEL Y10l TO GKOTO
aVTOV LE YVMOOTEG GUYKEVIPADGELS YOAAKOD 0EE0G.

Telkd, To amoteAéopata ekepdodnkayv ®¢ 10000HvVapo Mg yoAilkod o&eog

(GAE) avéa g v.p. 10100 pe KatdAAnies pobnuatikéc eElomoEelg.

3.9 XtraTioTik avédivon

Mo «déBe petayeipion wor pétpnon ypnowomombnkav 3  emovoriyels-
COKOVAAKLO, EVO TOL GOKOVAAKIO TEPlElyay 6 TepdyLo amd TOLAGYIOTOV 3 KOPTOVG.

H ortatwotikn enelepyacio T@V OMOTEAEGUATOV TPOAYLOTOTOMONKE HE TN
Bonbew tOoL orTaTiIoTIKOL TokEToL SPSS 20.0 yioo Windows, pe avdivorn g
naporrioktikotntog (One-Way ANOVA) pe éva mopdyovto (petayeipion tov
(PPECKOKOUUEVOV TEROYIOV) 1 000 TapAyovTes (LETOYEIPION TOV PPECKOKOUUEVMV
TeEpaylOV Kol LETUYEIPION T®V OAOKANP®VY KOPTOV 1 TOKIAIY) He To kprtipro Duncan

Yo eminedo onpoviikoémrag 5% (P=0,05).
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4. AHOTEAEXEMATA

4.1 Aépac ka 1-MCP

4.1.1 Awgopég petald mouadv pnrov ‘Red Chief” ko ‘Granny Smith’
Bpoyeiog Kot pakpds covtipnong

Ta upia ‘Red Chief’ mov cuvinpnOnkoav yio cbvtopo ypovikd didotnuo (43
NUEPES) ElyaV TOPOUOLEG TIHEG OTIC TAPAUETPOVG XPDLaTOG odpkog L* kar Chroma,
VYNAOTEPES TWEG OTIC TOPOPETPOLS YpOUATOS odpkag a* kot b* ko ot
OLYKEVIPMOOT] OMKAV QOIVOAMK®OV, YOUNAOTEPES o1 Yovio Hue, ot okAnpomta
obpkag kot oto. AXE, evd glyav moAD yaunAdtepeg tipég oty OO amd ta ‘Granny
Smith’ wov cvvnpnOnkoayv Yo 33 nuépeg (Tiv. 4.1, 4.2, 4.5, 4.6).

Ta ‘Red Chief’ mov cuvinpnOnkav yio peydio ypoviko dtdotnuo (111 nuépeg)
elyav mapopotes THéEG oty Topduetpo L* kot 61 cuyKEVIP®ON OMKAOV QUIVOMK®V,
TaPOUOLES £ EMAPPOG VYMAOTEPEG oT0 Chroma, mopouoleg £mg Aiyo younAdtepeg
o1 okANpOTTA GapKag, VYNAOTEPES oTa. a* Kot b*, yaunAotepeg ot ywvio Hue kot
ota AXY kot oAy yapunAdtepes omv OO oe olykpion pe ta ‘Granny Smith’ mov

cuvtnpnOnkav yuo 90 nuépeg (Iiv. 4.3, 4.4, 4.7, 4.8).

4.1.2 Awgopéic piprov ‘Red Chief” kar ‘Granny Smith’ mov 8éyOnkav 1 oy 1-
MCP

Ta tepdylo mov rponAbav and ‘Red Chief’, déyxbnkav petd m cvykopdn 1-
MCP kot cuvimpnnkav yuo 43 nuépeg giyav avorytdtepo ypopa capkog (VynAdTepa
L*, C* xou Hue), avénuévn okAnpomta cdapkag, moapopoe AXE kot OO ko
YOUNAOTEPO TOCOGTO OMK®MV QUIVOMK®V amd avTd ov dev d&yxOnkov 1-MCP (ITiv.
4.5, 4.6). Metd amnd mapatetopévn cvvmypnon (111 npépeg), to tepdy mov
nponiOav and ‘Red Chief’ mov déxOnkav 1-MCP eiyov mapdpolo ypdpo copkag
(mapopowo L*, yaunAdtepo Hue) kor OO, vyniotepn okAnpotnta 6apKag, ovEnUév
OLYKEVIPMOT OAKAOV QUIVOMKOV kKot AXY amd To TEUA)O TV KOUPTAOV TOL OE
déxOnkav 1-MCP (ITiv. 4.7, 4.8).

Yta ‘Granny Smith’ mov cvvimprinkav yw 33 nuépeg, dev mapatnpnOnKe
Kapioo oNUOVTIKY Jlpopd o1y TowdTNTe TOV TEU)iwV, gite avtd mponAbav omd

Kapmovg mov glyav deybel 1-MCP, eite oy (ITiv 4.1, 4.2). Xe avtd Tov cuvinpnOnkav
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vy peydro ypoviko draotnua (90 nuépeg), eniong dev damiotdOnKoy oaAloyég otV
TOOTNTO TOV TEROYIOV, EKTOG AmO TN GKANPOTNTA TNG GApKAG OV £lye LYNAOTEPES

TIWEG 6TOVG Kapmovg mov giyav dexbel 1-MCP (ITiv. 4.3, 4.4).

4.1.3 Aww@opéc ovvroung Kot wopoteTapivns covrinpnons prov ‘Red Chief’
Metd and 43 MUEPEC CLVINPNONG TO TEUAYLO Elxav TAPOUOLES TIUEG OTIC
TOPAUETPOVG YPOHOTOC ohpkag L* kot a*, ot yovia Hue, ot okAnpoémta cdpkag,
ot AXY ko oty OO, mapdpoteg oAAd eha@pdS Youniotepeg oty Tapduetpo b*
kot to Chroma kot vynAdtepn GLYKEVIP®OT OMKOV QUIVOMK®OV amd 0Tl 7oV

ocuovtnpnOnkav yu 111 nuépec (ITiv. 4.5, 4.6, 4.7, 4.8).

4.1.4 Avo@opéc 6OVTONNG Kol TOPATETANEVIIS GuVTIiPNoNS Aoy ‘Granny Smith’

Metd amd 33 nuépec cvvinpnong to TERAYL ElYOV TAPOUOEG TIUEG OTIG
TOPOUETPOVG YpdUaTog odkag L*, a* kot b*, oto Chroma, ot yovie Hue kot oty
00, younAdtepec ota AXE Kol TAPOUOLEG £MG EAAPPADS ALENUEVES OTN GLYKEVTIPOGT
TOV OMKOV QUIVOMK®OV ard avtd mov cuvinpndnkav yu 90 nuépeg (Iliv. 4.1, 4.2,
4.3, 4.4). H oxinpdtmra g 6apKos TV Tepayinv mov cuvinpnonkay yo 33 nuépeg
elye vynAotepeg TYWéG o€ aVTA oV TPONABAY amd KapmoH Tov de d€xOnKav 1-MCP,
evo glye mopdpotleg Tipég o avtd mov déxOnkav 1-MCP og clOykpion pe ovtd mov

cvvinpnOnkav yia 90 nuépec.

4.1.5 Aw@opég 6TIC PETAYEPIGES TOV PpEcKOKoppévov pnrov ‘Red Chief’

Ta tepdyio Tov pAwvV mov cuvinpnOnkay yio 43 nuépeg ko ppanticTnKoy
og ddAvpa Asc+Ca elyav vynAOTEPES TIUEG OTNV TAPAUETPO YPOUATOS ohpkag L*,
om yovio Hue, ot okinpdémro cApKag KOl OTN GLYKEVIPMON TOV OMK®OV
QOWOMKAV, YOUNAOTEPES TWES OTIS mapapéTpovg a*, b* kar oto Chroma ot
napopoleg Tipég oty OO0 kar ota AZYE (pe thon adénong) oamd avtd Tov
epuPantiomrav oe vepd (Iliv. 4.5, 4.6). EmnpocHeta, ta tepdyio mov gupantictnroy
oe duivpa Asc+Ca siyov vyniotepeg TyéG oty mopduetpo L*, o yovia Hue kot
0T GLYKEVIPMOOT] TOV OAKDV QOIVOAK®V, YOUNAOTEPES GTIG TAPAUETPOVG a*, b* kot
oto Chroma, napdpoteg ota AXE, otnv OO kor ot okAnpotnto cdpkag (ue Tdon

avénong) o€ GUYKPIoN LE TO PPECKOKOUUEVOL.
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Ta tepdylo mov mpoAbav amd Kapmovg mov cvvrnpriOnkav yoo 111 nuépeg
kol gpPantiotnrav oe ddAvpa Asc+Ca elyav youUnAdTEPES TIES OTIC TOPAUETPOVS
a*, b*, oto Chroma kot otn okAnpoTTO GAPKAG, VYNAOTEPES TYEG GTNV TOPAUETPO
L*, ot yovia Hue kot 6t ouyKEVIp®ON TOV OMKOV QOIVOMK®OV, TOPOUOIEG TILES
oto. AXY xor otnv OO0 amd to tepdyto mov gpPantiomkav oe vepd (Iliv. 4.7, 4.8).
levikd 10 @peokokoppéva  elyav TapOUoleG 1 KOAVTEPES TIUEG TOLOTIKMV

YOPOKTNPIGTIKOV oo T Tepdyta mov gpPantictnkayv 6to dtdhvpo Asc+Ca.

4.1.6 Al0QopES 6TIC PETAYELPIGELS TOV PPESKOKOPPEVOVY pihov ‘Granny Smith’

Ta tepdyio tov pnAov mov cvvimpnOnkav v 33 nuépeg Ko epPfontictnroy
oe odAvpa Asc+Ca elyav avénuéveg tipuég oy mapduetpo L*, ot yovia Hue ko
OTN GLYKEVIPOGT] TOV OMK®OV QOIVOMK®OV, YOUNAOTEPES TIUEG OTIC TOPAUETPOVG a*,
b* ko oto Chroma kot mapopoleg TuéC otn okAnpoTTa TG odpKag, ota AXYE kot
omv OO og olOykplon pe ta tepdyo mov guPantiotrov oe vepd (Iliv. 4.1, 4.2).
Ievikd ta ppeokokoppéva giyov mapopoleg TIHEG He To TEPdyla Tov epfontioTnKay
ot0 ddhvpo Asc+Ca, pe e€aipeon T GVYKEVIPMON TV OMK®OV QOIVOAIK®OV OV £l)E
VYNAOTEPES TIUEG HETA amd epfdmtion TV Tepoyiov o dtdAvpa Asc+Ca.

Ta tepdyto mov TpoNABav amd Kapmovg Tov cuvtnpnnkay v 90 nuépeg Kot
eupontiomkay oe didhvpo Asc+Ca siyov vYNAOTEPES TWEC OTNV TOPAUETPO TOL
YpodRotog oapkag L*, yaunlotepeg tpég otig mapouétpovg a*, b* kot oto Chroma
Kol TAPOUOEG TIHEG OTN OKANPOTNTO NG odpkag, ota AXE, oty OO, o
OLYKEVIPMOOT] TOV OMKAOV QavolMk®dv kot otn yovie Hue (pe tdon avénong) oe
ovykplon pe Tta Ttepdyw mov eguPamtiotmkoav o vepd (Iliv. 4.3, 4.4). Ta
QpeoKokoppéva Tepdyla elyov vymAdTEPES TWEC otV Ttapauetpo L* ko ot yovia
Hue, younlotepec Téc omv mopduetpo a*, ot okAnpoOmto cOpKoG Kol OT
OLYKEVIPMOOT] OAKMDV QOVOAIK®V, Topdpotleg TéS ota AXY, omyv OO0, evd oty
napauetpo b* ka1 oto Chroma mopopoleg Tiuég oA pe TTOTIKA Tdon pe ochykplon

ue to Tepdya mov epPontioray og dtdlvpa Asc+Ca.

4.1.7 Avo@opég pne 10 YPOVO GTIC NETAYEPICES TOV PPECKOKOPREVOY pirov ‘Red
Chief’

Ot xopmol mov cuvtnpnOnkay yuo 43 NuéEpeg Kol akoAoVB®G To TEUAYLE TOVG

euPantiomkav oe vepd kol cvvinpnOnkov ywo 3 nuépeg elyav mTAPOUOEG TIUEG
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oxkAnpoémrtog oapkag, AXYE, OO Kot CLUYKEVIP®MOTN OMK®OV (QOIVOAIK®OV, TOPOUOIES
OAAG e Taom abEnong TWEG OTNV TAPAUETPO XPMOUATOS GApKaS a* Kol oTn yovia
Hue, evd mapdpotec tuég pe thon eldrtoong otig mopouétpovg L*, b* ko oto
Chroma ce obykpion pe ta tepdyla mov sufontioTnkoy o€ vepd aldd cuvinpninkav
v 6 nuépeg (ITiv. 4.5, 4.6). Ta tepdyo mov euPantiotnroyv oe ddAvpa Asc+Ca kot
ocuvinpnOnkav yuo 3 Muépeg eiyav mapopoteg TipéEg oty mapduetpo L* kot oty OO,
TOPOUOIEG TIHEG HE avOodlKN Tdom oty mopduetpo a*, ot yovie Hue kot ot
OLYKEVTIPMOOT) TOV OAIKAOV QUIVOAMKADV, EVA TAPOUOLES TYEG e TAOT EAATTOONG OTNV
nopapetpo b*, oto Chroma, otn okAnpdmta cldpkag kot 6to. ALY 6 GOYKPION UE TO
TERdY L IOV epPantioTnioy 6To 1010 d1dAvpa Kot cuvinpronkay yo 6 nuépes. IN'evikd
ol d1Popéc oty moldtNTO TOV TEUA)iOV oTIG 3 Kol 6 MUEPES cLVINPNONG NTOV
OO LLOVTEG,.

Ot axépator kapmoi mov cuvinpriOnkav v 111 nuépeg kot akorovbwg T
TEUAYLE TOVS epPanTioTnioy o€ vepO Kot cuvtnpnonkay yio 3 nuépeg elyov mTapOUOLES
TIUEG OTNV TOPAUETPO TOL YPOUATOS cdpkag a*, otn yovia Hue, otnv OO kot ot
OLYKEVIPMOT TOV OAMKAOV QPOIVOMK®OV, TOPOUOLES TIUEG MUE TAOT OvVOO0L OTNV
nopapetpo b* kor oto Chroma, eved mopopoleg téc pe kabodikn tdon otnv
napapetpo L* xor ot okinpdédtro cdpkag o€ oxEoM HE TO TEUA)L TOL
euPantiomkav og vepd aArd dwatnprOnkav yuo 6 nuépeg (Iiv. 4.7, 4.8). Ta tepdyio
mov euPontioray oe ddlvua Asc+Ca kot cuvinpindnkav yu 3 nuépeg Edmwoav
avénpéveg Tég ot yovio Hue, petopéveg Tipég oy mopdpetpo a*, moapOUoeg TULES
omv OO Kol TN GLYKEVIPMON TV OAKAOV POIVOAMK®OV, TOPOUOLES OAAE EAPPDOS
oavénuéveg TéG otnv mapduetpo L* kor ota AXYE, eved moapopoleg aAAd Alyo
yapmAotepeg TéG oty mapduetpo b*, oto Chroma kot t okAnpdnta e ohpKag
o€ oUyKplomn Ue To Tepdyla mov gppanticmnkay oto 1010 dtdAvpa Kot cuvInph oKV

Y 6 nuépec.

4.1.8 Aw@opéc pe 10 YPOVO OTIS HETUYEPICEIS TOV PPECKOKOUUEVOV PNAOV

‘Granny Smith’

Ot xopmol mov cuvinpnOnkav yo 33 Nuépeg Kol akoAoVOmS To TEUAYLA TOVG
eupontiomray og vepd Kot cuvtnpnonkay yio 3 nuEPES elyav VYNAOTEPES TIUEG TNV
TOPAUETPO TOV YPDOHOTOG capkag L*, yapmhotepeg Tiuég oy mapduetpo b* kot oto

Chroma, ot AXE Kol 611 GLYKEVTIP®OT] TOV OMK®OV PUIVOAIK®V, TAPOUOLES TIUEG UE
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TAOM HEIMONG OTNV TAPAUETPO 8* KOt GTI CKANPOTNTA TNG GAPKAS, EVAD TAPOUOIEG LUE
Tdom avodov ot yovia Hue kat oty OO og oyéon pe ta Tepdyto Tov eupfoantictnkay
oe vepd aAld SwmmpnOnkav ywoo 6 nmuépeg (Iliv. 4.1, 4.2). Ta tepdy mwov
euPontiomray o ddivpa Asc+Ca kot cuvnpnOnkav yio 3 nuépeg elyov avENUEVES
TWEG oTIc TopapgTpovg L*, a* kot oty OO0, yauniotepeg Tuég oty mopauetpo b*
kot oto Chroma, mapdpotec Tipég ot yovio Hue kot ot cuykévipmon TmvV OAK®V
QOWVOMK®DV, eV elyav moapopoleg TEG pe Taom ehdttmong ota AXY Kol o
OKANPOTNTO TNG GOPKOG GE GVUYKPIOT WHE T TEUd)O OV euPoantiotnKoy 610 1610
dlvpa ko suvinpnOnkav yo 6 nuépes.

Ot axéparot kapmoi mov cvvinphnkov yw 90 nuépeg kot akoAovBmg ta
TeEUdy LA Toug epPantioTnKay o€ vepd Kat cuvtnpriinkav yia 3 nuépeg elyav TapOUoLeEg
TIWEG OTIC TAPAUETPOVS YpdUOTOG ohpkag L*, a*, b*, oto Chroma, ot yovio Hue,
ota AXE xor omnv OO, mapdpoteg TYWEG aALL EAAPPOS AVENUEVES GT GKANPOTNTO
™G GOPKOG KO QVENUEVEG TILEG OTI GLYKEVIPMOOT] TOV OAMKAOV (POIVOMK®OV oo To
tepdylo mov gpPantiomnkay o vepd kol cvuvrnprnkav yu 6 nuépeg (Iliv. 4.3, 4.4).
Ta tepdyia mov gpPantiotnkav oe ddivpa Asc+Ca kot cuvinpnOnkav yo 3 nuépeg
elyav TopOLOLES TIHEG OTIG TopapéTpoug 8%, b*, oto Chroma, ot yovia Hue kot ota
AXE, mapdpoteg oAl Alyo avEnuéveg Tipég oty mapapetpo L*, eved mapdpoteg oArd
Myo younAdtepeg TyéS otnv OO Ko VYNAGTEPES TIHES GTN GLYKEVTPMOOT] TOV OAMK®OV
QOIVOMK®V € GUYKPION UE TA TERdY Tov guPamtiotnkay oto 1010 StdAvpo Kot

cuvtnpnOnkav yuo 6 MUéEPES.
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IMivokog 4.1 Metaforéc Tov mopaustpomv ypopotog capkag L*, a*, b*, Chroma kot
™m¢ yoviog Hue pniwov ‘Granny Smith’ mov cuvinpndnkov yia 33 nuépeg kot giyov
dex0el 1 o1 1-MCP mpo g komg kou emidpacn g euPdntiong tov tepoyiov o

vepd N og ddAvpa 2% AckopPikd o&d + 1% CaCl, ywo 3 min, petd amd 3 ko 6

NUEPES GLVINPNOTG.
Merayeipion ,
. ) Mertayeipion L* a* b* Chroma Hue
PO KOTNG ,
p TEPAY IOV
Tepoyiov

Maprtopog dpeokokoppéva  78,8a  -5,6C 19,6¢ 20,4c 105,8b
Nepd 3nu.  77,2b -34a 240b  24,3b 98,2d
6nu. 723 -33a 27,7a 27,9a 96,8d
Asc+Ca 3nu. 786a -52bc 16,9d 17,7d 106,9ab
6nu.  77,0b  -6,6d  19,4c 20,5¢c 108,7a
1-MCP dpeokokoppéva  78,7a -4,8b  17,7cd 18,3d 105,1b
Nepd 3nu.  758c  -46b 246b  250Db 100,6¢
6nu. 746d -36a 26,7a 26,9a 97,6d
Asc+tCa 3nu. 78,2a -58cd 18,7cd  19,6cd 107,1a
6nuw. 776b -6,6d 19,2c 20,3c 108,8a

INUROVTIKOTNTO

Merayeipiong mpo Komng NS NS NS NS NS

, , *kx *kx *kx *kx *k*x
Mertayeipiong tepoyiov

Inuavtikotnto: NS pn onuavtiky dapopd, *** eninedo onpaviikottog 0,001
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Mivaxog 4.2 Metaforéc TG OKANPOTNTOG OCOPKOS, TOV OHAVTOV GTEPEDMV
ovoTatTiKOV (AXY), Tng oykopetpovuevng o&vtrog (O0) kot TG GLYKEVIPOONG TMV
OMK®V QPOIVOMK®V TOL yvpod pnimv ‘Granny Smith’ mwov cuvimpninkav yio 33
nuépeg ko glyav dexbel n 61 1-MCP mpo ¢ komg ko emidpacn g eupdmtiong
ToV Tepayiov o€ vepd N og dtddvpa 2% AockopPiko o0&y + 1% CaCl, yia 3 min, petd

oamd 3 Kol 6 NUEPES GLVTIPNOTG.

iy ’ YoykévTpoon
gtayeipon , . OMK®V
T e e 0 oo
acid/100ml)
Maptopog Ppeckokoppéva 91,8a 15,6a 0,7bc 63,2b
Nepo 3 npu. 81,1bc 13,0c 0,7ab 46,3d
6 M. 82,3bc 14,3b 0,7b 60,1b
Asc+Ca 3. 80,3bc 12,2¢c 0,8a 94,2a
6 M. 80,2bc 13,7bc 0,6¢c 90,6a
1-MCP DpeoKOKOUUEVA 86,3ab 14,2b 0,7bc 46,6d
Nepod 3. 78,0c 13,0c 0,7ab 44 3d
6 M. 84,2ab 13,6bc  0,6bc 53,2c
Asc+Ca 3 npu. 78,5C 14,0b 0,7b 92,0a
6 M. 90,3a 14,9ab 0,6¢c 89,0a
INHOVTIKOTNTO
Mertayeipiong mpo Komng NS NS NS *
*k — . -

Merayeipiong tepayiov

Inuavtikomnto: NS pn onuoviikny dweopd, ** emimedo onpaviwomroag 0,01, ***  eminedo
onpaviodrtog 0,001
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IMivokog 4.3 MetafoAéc Tov mopaustpmv ypopotog capkog L*, a*, b*, Chroma kot
™m¢ yoviog Hue pniwov ‘Granny Smith’ mov cuvinpndnkov yioa 90 nuépeg ko giyav
dex0el 1 o1 1-MCP mpo g komg kou emidpacn g euPdntiong tov tepoyiov o

vepd N og ddAvpa 2% AckopPikd o&d + 1% CaCl, ywo 3 min, petd amd 3 ko 6

NUEPES GLVTIHPNONG.
Merayeipion ,
TPO KOTNG MSTaxg}p ton L* ax b*  Chroma Hue
B Tepayiov
Tepoyiov

Maptopag  Dpeoxoxoppéve. 80,58  -6,0c  18,6d 19,6¢ 107,9a
Nepo 3nu.  76,0d -39  26,2a 26,5a 98,5cd
6nu. 756d -33a  26,6a 26,8a 97,1d
AsctCa 3nu. 786b  -50b 19,7cd  20,4c 104,5b
6nuw. 77,5bc  -52b 22,6bc  23,2b 103,0bc
1-MCP ®peoxoxoppévo  80,2a -6,1c  19,3cd 20,2¢c 107,5a
Nepo 3nu.  76,8cd  -39a  23,5b 23,9b 99,4cd
6mMu. 759d -3,7a 24,6ab 24,9ab 98,6¢d
AsctCa 3nu. 783b -4,4ab 23,1b 23,5b 100,9¢
6nu. 77,7bc  -4,2ab  20,6¢c 21,0c 101,7c

INHOVTIKOTNTO

Metaysiptong mpo Komng NS NS NS NS NS

, , **%k **%k **k*k **k*k **%k
Mertayeipiong tepayiov

nuavtikomnto: NS un onuoviiky oapopd, *  eminedo onuavtkotnrag 0,05, **  emimedo
onpavtkomrag 0,01, *** exinedo onpavtucotntag 0,001
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MMivaxog 4.4 Metaforéc TG OKANPOTNTOG OOPKOC, TOV OHAVTOV GTEPEDMV
ovoTaTIKOV (AZY), TG oykopetpovuevng o&uotrag (O0) kot TG GVYKEVTIPOONG TWV
OMK®V QPOIVOMK®YV TOL yvpod pnimv ‘Granny Smith’ mwov cuvimpnnkav yo 90
nuépeg ko glyav dexbel n 61 1-MCP mpo ¢ komg ko emidpacn g eupdmtiong
ToV Tepayiov o€ vepd N og dtddvpa 2% AockopPiko o0&y + 1% CaCl, yia 3 min, petd

oamd 3 kol 6 NUéEPES GLVTIPNONG.

’ YVYKEVTPO-
h;[rmgfsg on Merayeipion  Ekinpétnta  Ayy 00 on OMK("),V
po Kommng Ttepoyiov capKag qmwo).u(_cov
TEUOY LDV (mg gallic
acid/100ml)
Maptopog DPpeckokoppéva 62,7d 17,3ab 0,7a 41,1de
Nepo  3nu. 65,4cd 17,9ab 0,7a 73,9a
6 M. 60,9d 17,0b 0,7a 37,7e
Asc+Ca 3. 62,7d 16,7b 0,5b 78,8a
6 Nu. 64,5cd 17,2ab 0,7a 54,8¢
1-MCP DpeoKOKOUUEVA 69,1c 17,4ab 0,7a 41,3de
Nepod 3. 85,3ab 15,4c 0,6ab 65,3b
6 M. 80,6b 18,2a 0,8a 47,6¢d
Asc+Ca 3 np. 89,7a 16,7b 0,7a 76,8a
6 Nu. 80,9b 16,1bc 0,8a 44,5d
INHOVTIKOTNTO
Mertayeipiong mpo Komng T * NS NS
, , *kk * * *kk
Metayeipiong tepayiov
Inuavtikotnto: NS un onuavtiky dapopd, *** eninedo onpaviikotrog 0,001
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IMivokog 4.5 Metaforéc Tov Topaustpmv ypopotog capkag L*, a*, b*, Chroma kot
™ yoviog Hue uypdov ‘Red Chief’ mov cuvinpninkav ya 43 nuépeg ko siyav deydel
1 0yt 1-MCP mpo tng komng kot emidpacn g EUPATTIONG TV TEUA)IOV G VEPO 1| G

dtdAvpa 2% AckopPikd o&d + 1% CaCly ywo 3 min, petd amd 3 ko 6 MuEPES

GUVTNPNOTG.
Metayeipion ,
, Merayeipio * * *
PO KOTHG rau()fxig N N L a b Chroma  Hue
TEPAYIOV

Maprtvpog ®peokokoppéva  78,1c -3,3d 23,2d 23,5d 98,0c
Nepod 3nu.  76,4e -2,0ab 28,1la 28,2a 94,1e

6nu. 77,1d -1,7a 28,1la  28,2a 93,6e

Asc+tCa 3nu. 788b -4,0ef 21,1le 21,5e 100,6b

6nu.  793b  -4,0ef 21,7e 22,0e 100,4b

1-MCP ®peokokoppéva  79,6ab  -3,9ef 22, 1de  22,4de 99.9b
Nepod 3nu. 77,4d -22b 269b  27,0b 94,6e

6nu. 77,6cd -2,6c  25,5¢ 25,7¢c 95,9d

Asc+Ca 3nu. 80,la -42f  19.3f 19,8f 102,3a

6nu. 80,la -3, 7¢ 20,9 21,2e 100,0b

INHOVTIKOTNTO,

**k* ** **k*k *k*k **k*

Mertayeipiong mpo Komng

, , **k* **k* *k*x *k*x ***
Merayeipiong tepoyiov

Inuavtikotnto: ** eninedo onpavtikotntag 0,01, *** eninedo onpavtucotntag 0,001
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Mivaxog 4.6 Metaforéc TG OKANPOTNTOG OCOPKOC, TOV OHAVTOV GTEPEDMV
ovoTaTIKOV (AZY), TG oykopetpovuevng o&uotrag (O0) kot TG GVYKEVTIPOONG TWV
OMK®V QavolMK®dV tov Yoot unimv ‘Red Chief” mov cuvinpndnkav yio 43 nuépecg
kot eiyav ogxbet M 6t 1-MCP mpo g komng kot emidpacn g eppfantiong tov
tepayiov og vepo 1 o€ didivpa 2% AckopPikd o&H + 1% CaCl, yio 3 min, petd and

3 ko 6 NUEPEG GLVTIPNOTC.

YVYKEVTPOOT
Metayeipion , . OMK®OV
, Metayeipion  ZkAnpotnta  Ayy 00 i
Tpo Komng Tepoyiov capKag (pawokuc_mv
TENLOYLOV (mg gallic
acid/100ml)
Maptopag DPpeokokoppéva 61,8c 13,0a 0,2a 67,5C
Nepo 3. 64,4c 12.2b 0,2a 71,5¢c
6 M. 62,1c 13,4a 0,2a 66,7¢
Asc+Ca 3 np. 69,9bc 13,7a 0,3a 96,9a
6 M. 68,0bc 13,2a 0,3a 87,1b
1-MCP DpeoKOKOUUEVQ 69,8bc 13,3a 0,3a 65,0d
Nepd 3 np. 71,4b 12,3b 0,3a 65,7d
6 M. 71,9b 11,0c 0,3a 60,3d
Asc+Ca 3. 68,7bc 12,0b 0,3a 87,2b
6 M. 76,6a 13,5a 0,3a 86,3b
INHOVTIKOTNTO
, , *kk *kk *% *kKk
Meroyeipiong mpo komng
** *k*x NS **k*

Metayeipiong tepoyiov
nuavtikomnto: NS pun onuovtikny dweopd, ** emimedo onpaviwomrag 0,01, ***  eminedo
onpavtikdtntog 0,001
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IMivokog 4.7 Metaforéc Tov Topaustpmv ypopotog capkag L*, a*, b*, Chroma kot
™m¢ yoviog Hue pqiov ‘Red Chief’ mov cuvimpnnkav yioo 111 nuépeg ko giyav
dex0el 1 o1 1-MCP mpo g komg kou emidpacn g euPdntiong tov tepoyiov o

vepd N og ddAvpa 2% AckopPikd o&d + 1% CaCl, ywo 3 min, petd amd 3 ko 6

NUEPES GLVTIHPNONG.
Merayeipion M ,
TPO KOTNG EToyetpton L* a* b*  Chroma Hue
B Tepayiov
Tepoyiov

Maprtvpog ®peokokoppéve  81,2a -4 4c 20,0d 20,5d 102,3a
Nepo 3nu. 759 -15a 31,8a 31,8a 92,9d

6nu. 775d -17a 27,4b  27,4b 93,7d

AsctCa  3nu. 798b -43c 249c  25,3bc 99,8b

6nu.  794b  -31b  22,9¢ 23,1c 97,7c

1-MCP ®peokokoppéva  81,3a -3,8c  20,8cd 21,1cd 100,5b
Nepd 3nuw.  77,6cd -1,7a 27,8b  27,8b 93,4d

6nu.  779cd -19a 27,6b  27,7b 93,9d

Asc+tCa 3nu.  798b -3,1b  23,2c 23,4c 97,7c

6nu. 785c -18a 259bc  26,0b 94,1d

INHOVTIKOTNTO

Metaysiptong mpo Komng NS o NS NS o

, , **k* **k* *kx *kx *k*
Mertayeipiong tepoyiov

nuavtikomnto: NS pn onpavtikny Sweopd, ** emimedo onupovikdémmrag 0,01, ***  emimedo
onpavidtrog 0,001
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MMivaxog 4.8 Metaforéc G OKANPOTNTOC OOPKOS, TOV OOAVTOV GTEPEMV
ovoTaTIKOV (AZY), TG oykopetpovuevng o&uotrag (O0) kot TG GVYKEVTIPOONG TWV
OMK®V @UIVOAIK®V Tov Yuuov uiAov ‘Red Chief” mov cuvinpnOnkay yio 111 nuépecg
kot eiyav ogxbet M 6yt 1-MCP mpo g komfg kot emidpacn g eupantiong tov

tepayiov og vepo 1 o€ didivpa 2% AckopPikd o&H + 1% CaCl, yio 3 min, petd and

3 ko 6 NUEPEG GLVTIPNOTC.
iy ’ Xuykévipoon
gToxelpon : . OMK®OV
T e et 0 oo
acid/100ml)
Maptopog Ppeckokoppéva 66,5bc 12,5b 0,3a 45.2d
Nepd 3w 57,5d 12,5b 0,2ab 52,1cd
6 M. 64,1c 119bc  0,2ab 45,4d
Asc+Ca 3. 54,9 12,4b 0,2b 54,4c
6 M. 62,2cd 11,5c 0,2ab 55,5¢
1-MCP DpeoKOKOUUEVA 80,4a 12,8ab  0,2ab 64,4b
Nepdo 3. 75,8ab 13,5a 0,3a 55,9¢c
6 M. 75,2ab 11,9bc 0,3a 56,8c
Asc+Ca 3 np. 74,7b 13,4a 0,3a 72,4a
6 M. 71,4b 13,1a 0,2ab 71,5ab
INHOVTIKOTNTO
Mertayeipiong mpo Komng T e NS T
*% *% NS .

Metayeipiong tepoyiov
nuavtikotnto: NS un onuoviikny Sweopd, ** enimedo onpavtikdémrag 0,01, ***  eninedo
onpavtikdtntog 0,001
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4.1.9 Metaysipron oAokinpov pijrov ‘Granny Smith’ pe 1 yopig 1-MCP

Ot mapdipeTpot Tov ypdpatog odpkag L* ko a* tov tepoyiov pqiov Granny
Smith eiyov Topouoteg Tpég gite Ta oAOKANpa Ui eiyov dexbei eite Oy petayeipion
ue 1-MCP (ITiv. 4.9). Ot mopapetpot ypodpotog b* kot Chroma eiyov mapdpoteg Tipég
ot petayeipion N 61 pe 1-MCP, wotoéco ta tepdyio mov guPoantiotnkav e vepod
elyav PEYOADTEPEG TEC OTOVG KOPTOVS Tov Oev elyav dgxbel 1-MCP and ekeivoug
mov glyov ogybel. Avtiferta, ta Tepdylo mov guPantiotnkayv oe dtdivpo Asc+Ca eiyav
wkpotepeg Tuég b* kot Chroma otovg kopmovg mov dev giyav dexbei 1-MCP and
exetvoug mov eiyav dexbel. H yovia Hue elye vyniotepeg M ioeg Tipég oto tepdyio
TOV Kopmov Tov dev giyav oexBel 1-MCP o oyxéon pe avtd mov 6&xnkav. Qotdco,
o petayeiplon pe vepd ta tepdyia lyav mapopotes tipnég Hue gite o1 xapmol elyav
oexfel 1-MCP eite oyl Xtn petoyeipion pe dddvpa Asc+Ca, to tepdylo mov
nponABav amd unio mov oe déxOnkav 1-MCP giyoav vynAdtepeg Tinéc Hue amd exeiva
Tov O&yOnKav.

H oxdnpdmra g cdpkag elye moAd yoaunAotepeg TWES GTOL TEUA)LO UADV
nov dgv eiyov dgxbei 1-MCP oe oOykpion pe ekeiva mov siyov deybel, kot ovtod
oLVEPN Kot ylo Tig 0o petayepioels (epPdantion oe vepd kot guPdmrtion oe d1dAvpa
Asc+Ca) (ITiv. 4.10).

Ta AXE 10V YLHOL TeV Tepayiov PNA®V Tov dev elyav ogybel 1-MCP ftav
vynAdtepa amd ekeiva mwov elyav dexbel, povo ya Ta Tepdya Tov gpponticTnKay G€
vepd (ITiv. 4.10). Otav ta tepdyion epPamtiomnkav oe SdAvpo Asc+Ca degv
napaTnpOnKay dapopéc ota AZE tepoyiov uniomv mov d&xdnkav 1 oyt 1-MCP.

H OO tov yopod tov tepoyiov pAov elye moapopotes TG €lTe To TEUAYLO
npoépyovtay omd kapmovs mov giyav oegxbel 1-MCP eite oy (Iiv. 4.10). AALG o1
petoyeipion tov tepayiov pe vepd n OO NTav vynAdTepn OTAV OWTA dev elyav deybel
1-MCP ot ovykpion pe ekeiva mov d&xOnkav. Evd otn petaysipion pe Asc+Can OO
nrav younAdtepn ota tepdyto LAy ov ogv giyov dexbel 1-MCP og oyéon pe avtd
mov giyov dexbel.

Ta 0AKd POtVOALKA TOV YLIODV TNG CAPKOS TOV UNA®V TTov dev elyav deyOetl 1-
MCP &iyov vyniotepec M ioeg Tipég pe avtd mov eiyav dexbel (IMiv. 4.10). Xta
Tepdyo pe eppamntion o vepd Ppédnkav vynAOTEPES TIUEG OMKDV POVOMK®OV GTO

TEUAYLO TOV KOPT®V oL Ogv glyav dexbel 1-MCP and eketva mov d€yOnkav. Evod ot
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petoyeipion oe ddAvpa Asc+Ca ta tepdylo mov oev eiyov deybet 1-MCP eiyov

VYNAOTEPEG N 10EC TIUEG OMKADV QOIVOAIKOV UE EKEIVOL TOV dEXON KA.

Mivoxog 4.9 Metaforéc Tov Topapuétpomv ypodpotog capkag L*, a*, b*, Chroma kot

™m¢ yoviag Hue pqieov ‘Granny Smith’ mov iyav dexbei | 6yt 1-MCP mtpo g Komnc

Kot enidopacn g eupantiong tov tepayiov oe vepd N o dtdAvpa 2% AckopPikd 0EL

+ 1% CaCl; yia 3 min, petd and 3 nuépeg cvvinpnong. ‘Evapén: 9/1/2013.

Merayeipion ntpo L* a* b* Chroma Hue
KOTNG TEROYIMV

Maptvpag  Nepd 76,0b -3,9b 26,2a 26,5a 98,5b
Asc+Ca  78,6a -5,1a 19,7c 20,4c 104,5a
1-MCP Nepo 76,8b -3,9b 23,5b 23,9b 99,4b
Asc+Ca  78,3a  -4,4ab 23,1b 23,5b 100,9b

ZNROvVTIKOTITA PO NS NS NS NS NS

KOT|g
ETI H(IVTIK()TTITG **k* * *kx *kk *k*x
TENOYIOV

Inuavtikomto: NS pn onuovtiky dwpopd, * eminedo onpoviwkomroag 0,05, *** eminedo

onuavikomrog 0,001
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Mivaxog 4.10 MetofoArég g okAnpoOTNTOG OOPKOS, TOV OOALTMV GTEPEMV
ovoTatiKOV (AXY), TG oykopetpovuevng o&vtrog (O0) kot TG CLYKEVIPOONG TV
OMK®V QAIVOAK®V TOL Yvuov ufAwv ‘Granny Smith’ mov eiyov dexbei | 6xr 1-MCP
TPO TNG KOTNG Kol ENidpacn TG euPantions Tov tepoyiov oe vepd 1 og ddlvpa 2%
AckopPikd o0&y + 1% CaCl, ya 3 min, petd omd 3 nuépeg ovvtnpnong. Evapén:
9/1/2013.

YoykéEvVTpOon
Metaycipion tpo  TkinpétnTa OMKAOV
Kom'])é ‘rgp(;)](iofv Gggkag Axk 00 PUWVOMKGV
(mg gallic
acid/100ml)
Maptopog  Nepod 65,4b 17,9a 0,7 70,0b
Asc+Ca 62,7b 16,7b 0,5 78,2a
1-MCP Nepo 85,3a 15,4c 0,6 64,8¢c
Asc+Ca 89,7a 16,7b 0,7 76,1a
INUOvTIKOTNTO TPO Fokk *kk NS NS
KOT|g
INUOVTIKOTNTO NS NS NS *k
TENOYIOV

Inpaviikomnto: NS pn onpovikr dwpopd, ** enimedo onpoviwkdmrag 0,01, ***
eninedo onpavtikotntag 0,001

4.1.10 Metoyeipion gpeokokoppévov pijhov ‘Granny Smith’ pe vepo  Asc+Ca
Ta tepdylo mov epPontiotnray o vepd giyov younAodTEPN TN TOPAUETPOV
ypopatog L* and avtd mov epPantiotnkov oe ddlvpa Asc+Ca (I1iv.4.9). Avtod
napaTnPNONKE €1TE TO TEUAYIO TPOEPYOVTAY OO KoPTovg Tov giyov deybei 1-MCP,
elte Oyx1. H mopdperpog tov ypdpatog a* elye vynlotepn TN oTO TERAYLO TOL
euPontiokay og vepd amd ekeiva mov gupantiomnkav oe ddAvpo Asc+Ca. Avtod
GULVEPT KVpimg oTa TEpdylo TV Kapmdv mov dev giyav dexbel 1-MCP. H napdpetpog
00 ypopotog b* koaw to Chroma eiyov peyoldtepeg TWEG OTA TEUAYLO. TTOV
eupontiomkay oe vepd amd ekeiva mov euPamtiotnkov oe Asc+Ca. Avtd
nopaTnpOnKe HGVoO ot TEUAYIO TOV KOPT®V oL Ogv glyav dgxbel 1-MCP, evd oe
ekelva mov TponABav and kopmovg mov déxOnkav 1-MCP 1 petayeipion pe vepo €y

TapOUOLEG TIUEG [E TN petayeipton oe odAlvua Asc+Ca. H yovia Hue elye pikpotepeg
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TINEG ot TeUdyo. Tov epPantiomnkay e vepd omd ekeiva mov eppomnticTnKay o€
dwhvpa Asc+Ca. Avtd mopatnpnOnke HOVoO oTo TEUAYLN TOV KOAPTOV TOV OEV L0V
dex0el 1-MCP, evd og exeiva mov mponAbav and koapmovg mov d€xOnkav 1-MCP 1
petayeipion pe vepd elye mapopotes TIEG Le T petayeipion o dtdlvpa Asc+Ca.

Ta tepdyo mov epPantiorayv ce vepd elyav TapOUOl0 TOGOoTO AXE Kot
oKANPOTNTO GLVOAKE, UE T TERdylo Tov gufontiotnkay og dtdlvpo Asc+Ca (ITiv.
4.10). AMG ot Tepdylo TOV KopT®V Tov TponAbav amd ppia mov dev giyav dexbet
1-MCP, Bpébnke 611 dtav epPontictnray og vepd glyav VYNAOTEPO TOGOGTO ALY Kot
oKAnpomta and Otav gupantiomkav oe ddlvpa Asc+Ca. Avtifeto, oto tepdya
nov mponABav omd kopmovg mov eiyav Oeybel 1-MCP PBpébnie OtL ovtd mov
eupontiomkay o vepd elyov yoUNAOTEPO TOGO0TO AXE Kol GKANPOTNTO amd aVTa
nov giyav gppantiotel oe didhvpa Asc+Ca.

Ta tepdya mov eppantiotrav oe vepd eiyav peyorvtepn 1 ion OO pe ta
tepdyo. mov epfontiomkay oe dtdlvpa Asc+Ca (Iliv. 4.10). AAAG ota tepdylo TV
KOpTOV Tov mponAbav amd pnAa mov dev eiyav dexbel 1-MCP, Bpébnke 6t 6Tav
epuPantiomrkav oe vepo eglyav vynidtepn OO omd Otav gppontiotnKov ce ddAvpa
Asc+Ca. Avrtifeta, ota tepdyto Tov TtponAbav and kapmovg mov siyav dexbel 1-MCP
Bpébnike Ot1, awtd mov gupantiomnkav og vepd giyav yapnidtepn i ion OO and avtd
nov giyav gppantiotel o didhvpa Asc+Ca.

Ta oAikd @awvolkd tov tepoyiov mov epfoantiomnkay oe vepd giyov
yopnAotepeg Tég and eketva mov guPantiomnkav oe ddAvpa Asc+Ca (Iliv. 4.10).
Avto mopatnpnOnke eite o TEpdyIO TPOEPYOVTAY amd Kapmovs mov elyav deybetl 1-

MCP &ite oy

4.2 Ogppo vepo
4.2.1 Metaygipion oAokinpov pniov ‘Granny Smith’ pe Ogppo vepo (9/1/2013)

Ta tepdyo mov gpPontiotnkav oe vepd M giyav dexbel Bepuikn petayeipion
kot euPantion oe ddlvua Asc+Ca siyov yaunmAdtepeg TIWEG OTN TAPAUETPO TOL
xpopaTog cdprag L* amd exetva mov epPontictnray o didAvpa Asc+Ca (ITiv. 4.11).
O1 TopAaueTpol Tov YpmdpoTog capkag a*, b* kot to Chroma iyav yoauniotepeg Tpég
oe gupantion tov tepoyiov oe owlvpo Asc+Ca 1 oe Oepukn petayeipion Ko

euPantion oe dtdhvpa Asc+Ca and ekeiva mov guPantiotnroy oe vepd. H yovia Hue
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oTO TERAYL OV epPamtiomnkayv o vepO eiyxe yoaUNAOTEPES TIMEG amd eKEiva TOL
epuPantiomrav oe ddAvpa Asc+Ca 1 tovg Kapmohg mov petayepiomkay pe Oepuod

vepd Kal 6T GLVEYELD TO TEUAYLA TOVG epfontioTnkay og dtdlvpa Asc+Ca.

Mivoxog 4.11 Metofolés TV mapapétpov xpodpotog oapkog L*, a*, b*, Chroma xai
™ yoviog Hue pniov ‘Granny Smith’ ko enidpacn tng epuPantiong tov tepayiov oe
vepo 1 o€ dtdAvpa 1% Ackoppuco o&d + 0,5% CaCl, i og véatdrovTpo GTovg S50 °C
v 3 min kot okoAovbwg og dddvpa 1% AckopPud 0&6 + 0,5% CaCl, ywo 3 min,

petd and 3 nuépec suvinpnong. Evapén: 9/1/2013.

Meraygipion L* a* b* Chroma Hue
Nepod 75,9b -2,7a 24.,6a 24.,8a 96,3b
Asc+Ca 79,0a -4,6b 18,9b 19,4b 103,6a
50 °C+Asc+Ca 76,7b -4,5b 19,5b 20,0b 103,3a
TNROVTIK6TTE s ey ey ey gy

nuavtikotnto: NS un onuoviiky odlapopd, *  eminedo onuavtikdétnrag 0,05, **  eminedo
onuovtkotmrog 0,01, *** gnimedo onpavikdtrag 0,001

H oxinpomra mg ocdpxog tov tepoyiov mov epPantiomkay ce vepd elye
YOUNAOTEPEG TWEG amd ekeiva mov eppomtiotnkav oe SidAvpo Asc+Ca 1 Touvg
KOPTOUG OV HETayEpiomKay He Bepud veEPO KOl OTN GUVEXEW TO TEUAYLL TOVG
eupontiomray oe dtdivpa Asc+Ca (ITiv. 4.12).

Ta AXE kou 1 OO tov YLUHOV TV TEPA)IOV TOL gUfanTicTnKay GE VEPH eV
TOPOUOLD. OTOTEAEGULOTO HE owTd 7oV eufomtiomkay og ddAlvpa Asc+Ca 1 touvg
KOPTOVG OV HETa)EPpioTKay He Bepud vEPO KOl OTN GUVEXEWD TO TEUAYLL TOVG
eupontiomrayv oe dtdivpa Asc+Ca (ITiv. 4.12).

Ta oMkd @oavolMkd Tov YLHoL TV Tepayiov Tov gufanticTnKoyv ce vepod
NTaV YOUNAOTEPO A0 AVTA TOV TEPAYIOV oL eufontictnray og dtdivua Asc+Ca kot
aUTA [LE TN GEPA TOLG NTOV O YAUNAG OO TOVS KAPTOVS TOV UETAXEPICTNKAV LE
Bepud vepd Ko oTn cvvEXELD TO TEPAYLA Tovg euPantiotnkav oe dtdAvpo Asc+Ca

(Tiv. 4.12).
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MMivakag 4.12 Metoforéc g okAnpdtrtag cApKag, TOV OOAVTOV OCTEPEDV
ovotatikadv (AXY), g oykopeTpovpevng o&vnrag (O0) Kot TG CLYKEVTPMOONG TOV
OMK®OV QOVOMK®OV TOL Yol pnimv ‘Granny Smith’ kot enidpacn g eppdmtiong
Tov tepayiov oe vepd N o ddivpo 1% AckopPwd o&y + 0,5% CaCl, 1 og
vdatorlovtpo otovg 50 °C yio 3 min kot akorovOwg e ddivpa 1% AckopPikd 0&H

+ 0,5% CaCl; ywa 3 min, petd amod 3 nuépeg cvvtmpnonc. 'Evopén: 9/1/2013.

YUYKEVIPOOT)
, TkAnpoéTnTo OMKGOY
Meroysipion 02:)’]«12 AXY 00 QowvoluKkbY

(mg gallic

acid/100ml)
Nepo 80,2b 15,1 0,7 39,9¢
Asc+Ca 85,3a 14,6 0,7 53,2b
50 °C+Asc+Ca 89,9a 15,0 0,6 60,3a

INpovTikoTnTo *x NS NS il

Inuavtikomnto: NS pn onuoviikny dwpopd, ** emimedo onpaviwkdmrag 0,01, *** eminedo
onpavtikotrag 0,001

4.2.2 Metaygipion oAokinpov pijhiov ‘Granny Smith’ pe Ogpuo vepé (14/1/2013)

Ot xapmotl mov elyav dexbel Beppikn| petoyeipion Ko ot cuVEXELD TO TEUAY LA
toug gpuPamtiotnkav oe SdAvpo Asc+Ca eiyav yaunAdtepeg M ioeg TéG NG
TOPAUETPOL TOV YPMUATOG GhpKag L* amd avtd mov epfontictnkay cg vepod Kot avtd
xopnAotepeg M ioeg Tég amd ekeiva mov gupantiomkav oe ddlvpa Asc+Ca kot
TéN0G avTa glyav younAotepeg N ioeg TES pe ta ppeokokoppéva tepdya (Iiv. 4.13).
H mopdperpog tov ypodpotog clapkag a* tov @peckokouuévov tepoyiov elye
YopunAOTeEPEG M 1oeg TIWEG pe ot TV Tepayiov mov sufantiotnkav cg dtdAvpa
Asc+Ca kot avtn pe ™ oepd ¢ PIKpOTEPEG N 166 TYWEG amd oV TOV KOPTDOV TOV
petoyepionkay pe Bepprd vepod Kol 6T GLVEXELN T TEUAYLA TOVG epPantioTnkay o€
owwhvpo Asc+Ca kaor téhog elyav kpdtepeg 1 1oeg Tég omd oavtd OV
eupantiotkayv og vepo. H mopauetpog tov ypodpotog odpkog b* ko to Chroma siyav

YOUNAOTEPEG TUWEG OTO  QPECKOKOUMEVO TEUdy amd OTL Ol KOPmOi 7oL
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petoyepionkay pe Beppd vepd kot otn cvvéyelo eppantiotnioy oe dSdAvpa Asc+Ca
N and avtd mov gufontiomnkay povo oe dtdAvpo Asc+Ca Kot ovTd pe T GEPE TOVG
elyav younAotepes tipég and ekeiva mov gppantiokav oe vepd. H yovia Hue eiye
YOUNAOTEPEG 1 10€g TIUEG Yo TOL TERAY L TOV gUPanTioTNKOV GE vepd GE oYéom We
TOVC KOPTOVG TOV PETOYEPIOTNKAY UE OEPUO VEPO KOl GTN) GLVEYELD TO TEUAYLE TOVG
euPantiomrav oe dtdhvpa Asc+Ca kot avtd eiyav yapuniotepeg 1 ioeg Tinég Hue pe
avtd ov epPontioTnray poévo og dtdivpo Asc+Ca Kot TEAOC aVTd el YOUNAOTEPES

Tipnég Hue amd to ppecKOKOUUEVA TELAYLAL.

IMivakag 4.13 MetaPorég Tav mapapétpov ypouatog oapkag L*, a*, b*, Chroma kot
™mg yoviog Hue pniov ‘Granny Smith’ kot enidpacn g eppdantiong tov tepayiov o
vepo 1 o€ dtdAvpa 1% AckopPikd o&H + 0,5% CaCl, i) og véatdolovTpo GTovg 50 °C
ywo. 3 min ko akoAovBwg oe didAvua 1% AckopPikd o&v + 0,5% CaCl, ywa 3 min,

petd and 3 nuépec cuvtnpnong. Evapén: 14/1/2013.

Metaygipion L* a* b* Chroma Hue
dpeokokoppévo 80,7a -4,5¢ 18,2¢c 18,8¢c 103,7a
Nepod 76,0bc -2,8a 25,5a 25,6a 96,3c
Asc+Ca 76,7b -4,0bc 22,5b 22,8b 100,0b
50 °C+Asc+Ca 75,1c -3,4ab 22,0b 22,6b 98,8bc
TnpovTIO T TO ———s * ———s - *x

Inuavtikotnto: * eninedo onpavikomrag 0,05, *** exinedo onpavtkodttag 0,001

H oxinpomra mg ocdpxoc tov tepoyiov elye mopOUoles TIHES G OAES TIG
netayepioeig (Iliv. 4.14).

Ta AZE tov yopov tev tepoyiov mov eufontickay ce ddivpo Asc+Ca
elyav yapmAoTEPEg TIWEG amd aLTd TOV gUPOnTioTNKAY GE VEPO 1 TOLG KAPTOVS TOL
petoyepiomnkay pe Oeppd vepd Kol ot cvvéyew To Ttepdylo eppantiotnKav o€

dlopa Asc+Ca 1 ta ppeokokoppéva tepdyta (Iiv. 4.14).
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H OO tov yopod ¢ clpkag and Tovg KOPTOVS MOV HETUYEPIOTNKAYV LE
Oepuod vepd ko ot cvvéxewn epPantiotnkay oe dtdhvpa Asc+Ca elyav yoaunAdtepeg
N loeg Tég pe avtd mov epfontioray poévo oe ddhvpo Asc+Ca kot avtd pe ™
oE1PA TOVG YOUNAOTEPEG 1 10€C TIUEG He avTA TTov guPantictnKoy o€ vepd N amd To
ppeokoxoppéva tepdya (Iiv. 4.14).

Ta oMkd @QOVOMKA T®V (QPECKOKOUUEVOV TEUAXIOV 1 OLTOV TOL
eupontiomray o€ vepd glyav younAotepes TIRES omd avtd mov gpfanticTnKoy Hovo
oe Owhvpo Asc+Ca 1M tovg kapmovg mov petoyelpiomray pe Beppd vepd Ko

axolovlmg Ta Tepdyd Tovg epPantictnioy o dStdivpo Asc+Ca (Iliv. 4.14).

IMivakag 4.14 Metoforéc g okAnpdmrog capKag, TOV OIAVTOV GCTEPEDV
ovoTaTiKOV (AZY), g oykopetpovpevng ocutnrag (O0) kot ™G GVYKEVTIPOGNG TV
OMK®V QOVOMK®V TOL Yvuol punimv ‘Granny Smith’ kot enidpacn g eppdmtiong
Tov tepayiov oe vepd N oe ddivpo 1% AckopPwkd o&y + 0,5% CaCl, 1 og
3atOA0LTPO 6ToVE 50 °C Yo 3 Min kot akoAovbwg o dtdAvpo 1% AckopPikod o0&y

+0,5% CaCl; ywo 3 min, petd o6 3 nuépeg ocvvripnonge. ‘Evapén: 14/1/2013.

YuykévTpoon
, TkinpoéTnTo, OMK®OY
Meraygipion 629 n AXY 00 PuIvOlaKdY
pPKOg )
(mg gallic
acid/100ml)
dpeokokoppEVa 78,3 14,4a 0,6a 45,1b
Nepd 75,9 14,6a 0,6a 45,4b
Asc+Ca 78,8 13,1b 0,6ab 59,8a
50 °C+Asc+Ca 80,4 14,4a 0,6b 58,5a
INHOVTIKOTNTO, NS ko * falaie

Inuavtikomto: NS pn onpoavikny Sweopd, * emimedo onpaviwoémrag 0,05, **  eminedo
onpavtkomrag 0,01, *** exinedo onpavtkotnrag 0,001

4.2.3 Metaysipron oAdkinpov pniov ‘Cripp’s Pink’ pe 0gppé vepo (9/1/2013)

Ta tepdyia mov epPantiomnray o vepd glyav YapunAoTEPES 1 10€C TIUEG OTNV

TOPALETPO TOV YPOUOTOG ohpkoc L* e Toug kapmovg mov petaysipiotnkay pe 0epuo
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vepPO Kot akolovBmg Ta Tepdy b Toug eppantiotnkay oe ddAlvuo Asc+Ca kot avtd pe
TN GEPA TOVG YOUNAOTEPEG N 10€G TIUEG e 0VTA OV epPomtioTnKay LOVo 6€ dStdAL A
Asc+Ca (ITiv. 4.15). H mopduetpog 100 ¥p®dUaTog clpkog a* giye UiKpOTEPES TIUEG
ot Tepdylo wov gppantiomkav povo o ddAvpa Asc+Ca 1 tovg Kapmovg Tov
petoyepionkay e Oeprd vepod Kol 6T GLVEYELN T TEUAYLA TOVG epPantioTnkay o€
dwhvpa Asc+Ca amd ta tepdylo mov euPantiotrov oe vepd. H mapduetpog tov
ypodpotog aapkag b* kot to Chroma eiyav mapopoleg TIHEG 6 OAEG TIG LETOYELPIGELS
tov tepoyiov. H yovie Hue tov tepayiov mov euPontiotmkov oe vepd elye
YOLNAOTEPEG TES amd avTd mov epfonticTnkay povo oe ddhvpo Asc+Ca 1 Tovg
KOPTOUG oL petoyelpiomray pe Oeppd vepd kot okoAoLO®G To TEUAYLL TOVG

eupontiomrkayv og dtdlvpa Asc+Ca.

IMivaxog 4.15 Metofoléc TV mapapétpov xpouotog capkog L*, a*, b*, Chroma xat
g yoviag Hue uiov ‘Cripp’s Pink’ kou 1 enidpacn g eppdntiong tov tepayiov
og vepod N o€ ddavpa 1% Ackopfiko o0&y + 0,5% CaCl, 1 o€ véatOAOLTPO GTOVG 50
°C y1o. 3 min ko akolovBwg o ddivpa 1% AckopPikd o&v + 0,5% CaCl, yia 3 min,

petd and 3 nuépeg cvvinpnong. 'Evapén: 9/1/2013

Metaygipion L* a* b* Chroma Hue

Nepo 77,3b -0,4a 29,8 29,8 90,8b

Asc+Ca 80,4a -2,5b 27,5 27,7 95,3a

50 °C+Asc+Ca 78,5ab -2,2b 28,0 28,0 94,6a
INRAVTIKOTTO * * NS NS *

Inuavtikotnto: NS pn onuavtiky dapopd, * eninedo onpovikdmmrog 0,05

H oxdnpomta ¢ cdpkag tov tepayiov, ta AZE kot 1 OO 1oV Yopov TV
Tepaylov elyav TapOUOLEG TIEG € OAEG TIC petayelpioels towv tepayiov (ITiv. 4.16).

Ta oAikd @awvolkd Tov Tepoyiov mov epfontiomnkav oe vepd eiyov
YOUNAOTEPEG THES amd avTd oL epfontioTnkay povo oe didivpo Asc+Ca 1 Ttovg
KOPTOVG OV peTayepiomkay pe Bepud vepd Kol OTY| GUVEXEWD TO TEUAYLAL TOLG

epuPantiomrav oe dotdlvpo Asc+Ca (ITiv. 4.16).
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MMivaxog 4.16 MetoafoArés ™c okAnpoOTNTOG OOPKOS, TOV OOALTMV GTEPEMV
ovoTaTIKOV (AZY), TG oykopetpovuevng o&uotrag (O0) kot TG GVYKEVTIPOONG TWV
OMK®V QavOMK®V Tov yvuov uniov ‘Cripp’s Pink’ kot exidpoon g eppdmtiong
TOV Tepayiov oe vepd 1 og ddlvpa 1% AckopPiko o&y + 0,5% CaCl, v og
vdatoA0VTPO aTovg S0 °C yror 3 Min kot akoAovbwg o ddivua 1% AckopPikd 0D +

0,5% CaCl; yia 3 min, petd omo 3 nuépeg ovvripnone. ‘Evapén: 9/1/2013.

YuykévTpoon
' TKAnpéTTO OMKGOV
Meroysipion c:i] [‘))Kag AXY 00 PaTVOAKDY

(mg gallic

acid/100ml)
Nepd 92,1 15,1 0,5 34,0b
Asc+Ca 95,4 15,8 0,5 45,1a
50 °C+Asc+Ca 96,1 15,2 0,5 48,7a

INRavVTIKOTNTO NS NS NS il

Inuavtikotnto: NS pn onuavtiky dapopd, ** eninedo onuavtikotnrog 0,01

4.2.4 Metaysgipion ohoxinpov pnidv ‘Cripp’s Pink’ pe 0gppé vepo (14/1/2013)

Ta tepdyia mov epPantiomray o vepd glyav YapnAotepeg 1 i6€C TIUEG OTNV
TOPALETPO TOV YPOUATOS GApKag L* amd tovg kapmodc mov petaysipiomkoy pe
Bepld vepo Kol 6T GLVEYEWD TO TERAYLE TOVG eppantionkay og dtdhvpo Asc+Ca kot
oVTA pE TN oEPa Toug elyav younAdTepeg N loeg TIHEG pe exeiva mov eppamticTnKoy
uoévo oe duwdvua AsctCa kot TEAOG oOTA &lyov UIKPOTEPES TIMEC omd To
ppeokoxoppéva tepdya (Iliv. 4.17). H mapdpetpog tov ypdpatog cdpkag a* oto
(QPECKOKOUUEVO TEPAYLOL 1] GTOVG KOPTOVG OV HETOYEPIoTNKOY e Oepud vepd Kot
OTN CLVEYELD T TEUAYLL TOVG gpupantionkay o€ dtdAvpa Asc+Ca elye younlotepeg
TéG and To Tepdylo mov euPontictnrkay povo o didhvpo Asc+Ca M og vepo. Ot
TOPAUETPOL YPpOUATOC capkag b* kot Chroma elyav 6to EPECKOKOUUEVO TEUAYLOL
YOUNAOTEPEG TIEG AO OVTEG TV Tepayiov mov eufontiotkay pdévo ce dtdAvpa
Asc+Ca 1 tov kapmov Tov peTayepiomroy pe Oepud vepd Kol GTN CLVEYEWD TO
TeEUdyLd Toug epPantiotnKay o€ dtdAvpa Asc+Ca 1 TV EPECKOKOUUEVDV TEUAYIWOV.

Ta tepdyo mov epPantiotnkoav oe vepd N puoévo oe ddAvpo Asc+Ca eiyav
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YOUNAOTEPEG TIEG YwVviag HUe amd Toug kapmohe mov petayelpiotnkay pe 0epuo vepod
Kol To TEUAA Tovg akolovbwg epPamtiomkav oe owAvupo Asc+Ca M to

(PPECKOKOUUEVA TEUAYLAL.

Mivaxog 4.17 Metofolés TV mapapétpov xpodpotog oapkog L*, a*, b*, Chroma xai
™m¢ yoviag Hue pniwv ‘Cripp’s Pink’ ko emidpaon tng epufantione tov tepoyiov o€
vepo 1 o€ dtdAvpa 1% AckopPico o&d + 0,5% CaCl, i og véatdlovTpo GTovg 50 °C
v 3 min kou okoAoVOws e ddrvpa 1% AckopPucod o&d + 0,5% CaCl; ywa 3 min,

uetd amd 3 nuépeg cvvinpnong. ‘Evapén: 14/1/2013.

Metayeipion L* a* b* Chroma Hue

DdpeokokoppEVa 80,7a -2,5b 28,1b 28,3b 95,1a

Nepd 76,8¢c 0,1a 30,3a 30,3a 89,9b

Asc+Ca 78,8b -0,4a 29,9 29,9 90,9b

50 °C+Asc+Ca 77,9bc -2,1b 30,3a 30,4a 94,0a
INRovTIKOTNTO e Hx ** e Hx

nuavtikomnto: NS un onuoviiky oapopd, *  eminedo onuavtwotnrag 0,05, **  emimedo
onuovtkomrog 0,01, *** gninedo onpoaviikdmrag 0,001

H oxdnpdémra g cdpros tov tepoyiov mov epfontictmray oe vepd 1 TV
KOPTAOV TOL UeTOYEpioTNKOY o Oepud vepd Kot GTN GUVEXEW TO TEUM(LE TOVG
eupontiomkay oe ddAvpo Asc+Ca elye youUnAOTEPES TIUEG OO AVTH TOV TELOYIWV
nov gupoantiomkav povo ce dSidivpa Asc+Ca 1 tov ppeokokoppévav tepoyiov (Iiv.
4.18).

Ta AXE tov yopov TV KopTOV TOL petayelpionKav pe Beppd vepd kot
axoloVOw¢ ta TepdyLd Tovg eppantiomnkay oe dSidAvpo Asc+Ca giyav youniotepec M
foec Tég pe T tepdylo mov gufontioTnKay 6€ VEPO KOl OLTO LE TN CEPA TOLG
xopnAOTEPEG M 1oeg TYWES amd avtd mov epPantiotniay povo oe ddivpo Asc+Ca ko

TEAOG QLT oy YapumAdTEPEG 1 1oeC TIES e Ta ppeckokoppéva tepdyta (Iiv. 4.18).
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H OO tov yopod tov tepayiov tov eupantictnkav oe ddivuo Asc+Ca pe i
Yopig mpouetayeipion pe Oeppd vepod elye yoUNAOTEPES TIES OO AT TOV TEUAYIWV
nov gpPantionkav o€ vepd Kot TV epeckokoppévey tepayiov (Iiv. 4.18).

Ta olkd avoiikd Tov YLD TOV PPECKOKOUUEVOV TEUAYIOV 1] CVTOV TOV
epuPantiomray ce vepd elyov eELaPPA YAUNAOTEPES TYES OO OVTEC TOV KOPTAOV TOV
petoyepionkay pe Beppd vepd kot otn cvvéyeto eppantiotnroyv oe ddAvpa Asc+Ca
KOl OUTé PE TN OEPA TOLG EANPPA YOUNAOTEPES TIMEG omd TO TEUAYOL TTOL

eupontiomrayv povo og dtdlvpa Asc+Ca (Iiv. 4.18).

IMivokag 4.18 Metoforéc g oxkAnpdtrog odpkag, TV SHAVTOV OCTEPEDV
ovoTaTiKOV (AZY), g oykopetpovpevng ocutnroag (O0) kot TG GVYKEVTIPOGNS TV
OMK®V QOLVOAK®V TOov Yopov ufAmv ‘Cripp’s Pink’ kot n enidpaocn g eppdmtiong
Tov tepayiov oe vepd N o ddivpo 1% AckopPwkd o&y + 0,5% CaCl, 1 og
vdatorlovtpo otovg 50 °C yio 3 min kot axorovbwg e ddrvpa 1% AckopPikd 0&H

+0,5% CaCl; ywo 3 min, petd o6 3 nuépeg cvvripnonge. ‘Evapén: 14/1/2013.

YVYKEVTPOOT
' TkinpémTo oMKV
Meroysipion 629 n AXX 00 PUIVOAIKHY
PKOG .
(mg gallic
acid/100ml)
DpeoKOKOUUEVQ 118,6a 16,7a 0,5a 45,3b
Nepo 99,7b 15,9bc 0,5a 48,2b
Asc+Ca 114,2a 16,4 ab 0,4b 58,5a
50 °C+Asc+Ca 105,4b 15,3c 0,4b 53,2ab
INUavTikoTTOo falalel * * *

Inuovtikotra: * eninedo onpavtikotrag 0,05, *** eninedo onpavrikdtnrog 0,001
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4.3 I'haoo
4.3.1 Meraysipion tepayiov pnioav ‘Cripp’s Pink’ e yhdoo (9/4/2013)

Ta tepdyo mov gufontiomkay o€ YAAoo 1 vepd eiyov youUnAdTEPES TIUES
OTNV TOPAUETPO TOL YPOLATOS 6dpkas L* amd avtd mov euPantiotnroyv ce didAvua
Asc+Catcitric ko otn cvvéyela o€ YAGGo 1 povo og dtdiopa Asc+Ca+citric kot avtd
LLE TN GEPA TOVS ELYOV YOUNAOTEPES TILES OO OVTEG TV PPECKOKOUUEVMV TEUAYIOV
(ITiv. 4.19). H mapduetpoc Tov ypduratog odpkas a* twv QPECKOKOUUEVOV TELOYImV
eiye yapmAotepeg Tipég amd avtd mov gpfantiotnray povo o ddlvpo Asc+Catcitric
N og didAvpa Asc+Catcitric kot akohobbmg o YAGGO Kol owTd pe TN OEPE TOVG
elyav younAotepes TIéS amd avtd mov epfontiotnkay poévo ce yAdcso 1 o€ vepd. H
TOPAUETPOC TOV YPOUOTOG odpkag b* twv tepayiov mov suPomtiomkav pévo o€
ddivpa  Asct+Catcitric 1 tov  tepoyiov mov eufomtiotmkov  oe  didAvua
Asc+Ca+tcitric ka1 otn cuvéyeln og YAGGO elyov yapmAotepes TYWEG OO OVTO OV
eupontiokay HOVo e YAACO 1| G€ vEPO UE TO PPECKOKOUUEVO TEUAYLOL VO, EYOVV
evolaueoec tipéc. To Chroma tov tepoyiov mov eppantiotkay povo oe didivua
Asc+Ca+tcitric giye yopnAotepeg Tipég amd avtd Tov eppantiotnkay HOVo 6€ YAGGO 1
e vePO, EVM TO TEUAYLO TOV VITOAOMMOV UETUYEPICEWV €lyov EVOIIUESES TUUES
Chroma. H yovia Hue tov tepoyiov mov sufantiotnkav ce vepd 1| Hovo og yAAoo
elye yaunAotepeg TéG amd ot mov eppantiotnkay povo o ddivua Asc+Ca+citric
N og didAvpa Asc+Ca+citric kol otn cvvéyelo o YAGGO Kal OVTA UE TN GEPA TOVG

elyov yapunAOTEPES TIES OO AT TOV PPECKOKOUUEVOV.

IMivakog 4.19 Metofoléc TV mapapétpov xpopotog odpkac L*, a*, b*, Chroma kot
¢ yoviag Hue pqiov ‘Cripp’s Pink’ kot n enidpoon ¢ eppantions tov tepoyiov
oe vepd N o dlvpa 1% AockopPucod o0&y + 0,5% CaCl,+0,5% Kitpikd o0 1 oe
yYAGoo 1 6g YAGGo kot dadvpa 1% AckopPikd 0&H + 0,5% CaCly+0,5% Kitpikd o&D

ywo. 3 min, petd omd 3 nuépeg GuvTHPNONG.

Metayeipion L* a* b* Chroma Hue
DdpeokokoppEVa 81,2a -3,7¢c 30,6ab 30,8ab 97,0a
Nepd 75,4¢c 0,5a 31,8a 31,8a 89,0c
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Asc+Ca+citric acid 78,6b -2,1b 28,5b 28,6¢ 94,1b
I'\dco 75,2¢ -0,2a 31,5a 31,5a 90,3c
I'Vdoo+Asc+Ca+citric acid 77,4b -1,8b 29,0b 29,1bc 93,5b

INUOVTIKOTNTO, Fokek Hkk * * oAk

Inuavtikotnto: * eninedo onpoavikomrog 0,05, *** eninedo onpovikdmmrog 0,001

H oxinpomrta mg obpkag tov tepayiov mov eufoantictnkay oe vepd M o€
dtdAvpo Asct+Catcitric kol otn cvvéyela g YAGGOo €lxe mOAD YoUNAOTEPES TIHES amd
avtd Tov guPantioTnkov poévo oe ddlvpo Asc+Catcitric | pévo og yAdoo kot avtd
[e T o€pd ToVug glyav TOAD WKPOTEPES TIWES omd avTtd TV epeskokoppévev (ITiv.
4.20).

Ta AXXE 100 YOUOD TOV TEHOYIOV TOV @EPECKOKOUUEVOV, OLTOV TOV
eufontiomkay o vepd Kol ovTOV oL guPamtiotnkav  poOvo o€ dldAvUa
Asc+Ca+tcitric giyov yapniotepeg Tuég amd avtd mov sufontiotnkay og YAGGO 1 6
dtéAvpo Asc+Catcitric kot otn cvvéyela o€ yAdoo (ITiv. 4.20).

H OO 1ov yopod tov tepayiov eixe mopOUoleg TIHES 08 OAEG TIC LETAYELPICELS
(ITiv. 4.20).

Ta oAkd @avoAkd tov yopov TV Tepayiov Tov eufonticnkay ce YAAGO
nTov younAdtepa ond ovtd mov sufomntiotnkov o dtdAvpo Asc+Catcitric kol ot
ouvéxewl o€ YAGoOo, eV avTd mov epPamtiomnkav o€ vepd N HOVO GE OldALUO
Asc+Ca+tcitric giyav evoidueosg Tyuég (IMiv. 4.20). TEL0G, 01 VYNAOTEPES TIUEC OAMKDV

QOVOMKOV PBpEOnKay 6To QPECKOKOUUEVO TELAYLOL.

MMivaxkog 4.20 MetafoArég ™c okAnpOTNTOG COPKOS, TOV OLOAVLTMOV GTEPEDMV
ovoTatiKOV (AZY), g oykopetpovpevng o&vtrog (O0) ko TG GLYKEVIPOONG TWV
OMK®V QavOMK®OV ToL YooV punimv ‘Cripp’s Pink’ kow n enidpaomn g eppdmtiong
TOV TEpoyiov o vepd N g dtidlvpa 1% AckopPikd o&H + 0,5% CaCl,+0,5% Kitpuko
0o&v N oe yAdoo M og yAdoo kot dtdlvpa 1% AockopPikd o&v + 0,5% CaCl,+0,5%

Kutpiko 0&0 yia 3 min, petd and 3 nuépeg cuvinpnong.
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YuykévTpoon

Meroysipion Zkinpotnta  Axy 00 OMK®OV
capxag QUIVOMK®V (Mg
gallic acid/100ml)
dpeokokoppéEvVa 107,7a 15,0b 0,5 41 2a
Nepod 60,0c 15,2b 0,4 24,7cd
Asc+Ca-+citric acid 92,3b 15,3b 0,4 29,4bc
I'Adoco 93,1b 18,0a 0,4 23,3d
I'Vdoo+Asc+Ca+citric 63,4c 17,8a 0,4 32.1b
acid
INROvVTIKOTNTO ool falekad NS il

Inuavtikotnto: NS pn onuavtiky dapopd, *** eninedo onpoviikotnrog 0,001

4.3.2 Merayeipion tepoyiov oayradidv mowkiiiog ‘Kpvotdii’ pe yiaco
(9/4/2013)

H mapdpetpog tov ypopatog sapkag L* tov tepayiov mov epuPfoantictnkay ce
vepo 1 wovo og dtaivpo. Asc+Catcitric | og yAdoo gixe yopnAotepeg TIEG and avTd
nov guPantiomkov oe dtdAvpo Asc+Ca+citric kot otn cuvéyelo 6e YAAGO Kot avTd
HE T oElpd Tovug elyav yoaunAdtepes TéS L* and avtd tov eppeskoxoppévov (Iiv.
4.21). H mopduetpoc T00 YpOUOTOS a* TOV QPECKOKOUUEVOV TEpoyiov glye
YounAOTEPES TIEG amd awtd mov uPantiotnkoy og Asc+Ca+citric kot otn cvvéyein
o€ YAAGO 1N wovo og YAAGO Kot autd TN GEPd Tovg glyav YounAdtepeg TYEG a* amod
avtd Tov epPantiotnkay o€ vepd N novo oe ddlvpo Asc+Ca+citric. H mapdapetpoc
TOV XPOUOTOS TNE oapkag b* TV ppeckokopUEVOVY Tepayiov giye YoOUNAOTEPES TIUEG
oo avTd ToLv eUPANTIGTNKAV GE YAAGO KOt QVTA LLE TN GEPE TOVG ELYOV YOUNAOTEPES
Tég b* and avtd mov gpPantictnkav povo og didivpa Asc+Ca+citric ) o didAvpa
Asc+Ca+citric koau ot ocvvéyeln oe yAdoo M eupoamtiotnkay povo oe vepd. To
Chroma tov @peokokoppévov Tepoyiov giye YaUNAOTEPES TIWEC OO OLTA OV
eupantiotkay o€ YAUCO Kot VT e T GEPA Tovg eiyav yauniotepeg Tywég Chroma
amd avtd wov epPomtiotnkav oe Asct+Ca+tcitric kot otn cvvéyeln og yhdco. Tig
vynAdtepec Tipég Chroma siyav ta tepdyia mov epPontiotnkay o€ vepd pe eAa@pd
LKPOTEPEG TIUEC oTa TEP)L oV epfomtiotnkav udvo oe ddhvua Asc+Ca+citric. H

yovio Hue tov tepoyiov mov gufantictnkav og vepod N oe didAvpa Asc+Catcitric
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elye youniodtepec TéG amd avtd mov euPomtiotnKov o€ YAAGO N o OldALUA
Asc+Ca+citric kot ot cuvéyeld oe YAAGO KOl OWTE PE T GEPA TOVE YOUNAOTEPES

Tipnég Hue amd autd tov gpecKOKOUUEV®V TELOIMV.

Mivaxog 4.21 Metofolés TV mapapétpov xpodpotog oapkog L*, a*, b*, Chroma xot
¢ yoviog Hue ayladidv ‘KpuotdAdl’ kot n enidpaon e epuPantiong towv tepoyiov
og vepo N og ddAvpa 1% AockopPikd o&d + 0,5% CaCl,+0,5% Kitpikd o0& M o€
yYAGoo 1 6g yYAGoo kot dddivpa 1% AckopPikd o&H + 0,5% CaCly+0,5% Kitpikd o&D

ywo. 3 min, petd omd 3 nuépeg GuvTHPNONG.

Metaygipion L* a* b* Chroma Hue
DdpeokokoppEVa 73,1a -1,5¢ 17.9¢ 18,0d 94 8a
Nepod 66,9¢c 0,8a 22,6a 22,6a 88,0c
Asc+Ca+citric acid 67,9¢c 0,6a 21,8a 21,7ab 88,4c
I'Adco 68,1c 0,1b 20,0b 20,0c 89,6b

I'\Vdoo+Asc+Ca+citric acid 69,6b 0,0b 21,4a 21,4b 90,1b

ZnuaVTlK(')TT]T(I *k*k *k*k *k*k **k* *kk

Inuavtikotnto: *** gninedo onpovikdmrog 0,001

H oxinpomrta g cdprog tov tepoyiov mov euponticmmkay ce vepd elye
YoUNAOTEPEG TWEG omd avtny TtV Tepoyiov mov eufonticmkav ce YAAco 1 og
dtdAvpo Asc+Ca+citric kot otn cvvéyelo og YAGGO 1| TOV PPECKOKOUUEV®Y KOl QVTA
HE TN CEPA TOVG YOUNAOTEPES TES amd avTd mov gpfantionkay Pdévo 6€ StdAvpa
Asc+Ca-+citric (ITiv. 4.22).

Ta AXX tov yopod tov tepoyiov mov eppomtiomkav o€ OdALHO
Asc+Ca+citric 1} o€ vepd 1| TOV PPECKOKOUUEVOV ELYOV YOUUNAOTEPES TIUEC OO QVTA
nov guPomtiotnkoy og YAdoo N o€ dtdAvpo Asc+Ca+citric kot ot cuvéyela o€ YAGGO
(ITiv. 4.22).

H OO tov yopov tov tepayiov eiye TapOUoleg TIHEG 68 OAES TIG LETAXEPIOELS

(Tiv. 4.22).
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MMivakag 4.22 Metoforéc g okAnpdtrTag GApKag, TOV OOAVTAOV OCTEPEDV
ovotatikadv (AXY), tng oykopeTpovpevng o&vtrag (O0) kat TG GLYKEVTIPMGNG TOV
OMK®OV QUIVOMK®V TOL LoV ayAadidv ‘KpuotdAil kot 1 enidpaon g eppdmtiong
TV Tepayiov og vepd M og dtdAvpa 1% AckopPucd oo + 0,5% CaCl,+0,5% Kitpikd
o0&V N oe YAdoo M o€ yAdoo kot dtilvpa 1% AckopPikd o&v + 0,5% CaCl,+0,5%

Kutpikd 0&0 yia 3 min, petd and 3 nuépeg cuvinpnong.

Meraysipion ZK)",lpéf'IT“ AXY 00
capKag
DpecKOKOUUEVQL 16,6b 16,0b 0,3
Nepo 12,9¢ 15,8b 0,3
Asc+Ca+citric acid 20,3a 15,6b 0,3
I'Adco 15,6b 17,6a 0,3
I'\doo+Asc+Ca+citric acid 16,6b 17,3a 0,3
INUovVTIKOTNTO falekal il NS

Inuoviikomro: NS pun onuavtiky dtagopd, *** gninedo onpavikdmmrag 0,001

4.4 Xoykpion petald ToOKIMOV POV

4.4.1 ZOykpion PETOED TOIKIMOV PA®V TOL cuvTpnOnKay yio pikpo ypoviko

owdotTnpo

H moapdpetpog tov ypodpatog cdpkag L* eiye mapdpoteg tipég yio o tepdyio
oAV tov mowiudv pniov (Cripp’s Pink, Red Chief kour Granny Smith) mov
cuvinpnOnkav yo pkpd ypoviko dwbotnua (78, 45 ko 33 nuépeg, avtiotorya) (Iliv.
4.23). O mopauetpot a* kou b* tov tepayiov eiyov peyorvtepeg tiuég ota “‘Cripp’s
Pink’ kou pikpotepeg ota ‘Granny Smith’, eved ta ‘Red Chief’ eiyav evoidueoeg tipéc.
To Chroma tov tepayiov eixe peyalvtepeg tipéc ota ‘Cripp’s Pink’ kot oto ‘Granny
Smith’, evd younAdtepeg tipéc oto ‘Red Chief’. H yovia Hue tov tepoyiov iye
ueyaAvtepeg Twég oto ‘Granny Smith’, yauniotepeg tinég ota ‘Cripp’s Pink’, evod

evolaueoeg oto ‘Red Chief’.
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H oxAnpdtmra g odpkag tmv tepoyiov nrav vynidtepn ota ‘Cripp’s Pink’,
yapnAotepn oto ‘Red Chief’ xon pe evdidueoeg tipnéc ota ‘Granny Smith’ (ITiv. 4.24).
Ta AZE tov yopod teV Tepayiov Ntav vynidtepa ota ‘Cripp’s Pink’, evod
yapmAotepo oto ‘Granny Smith” kot ota ‘Red Chief’. H OO tov yvpod tov tepayiov
elye vynAdtepec TwéG ota ‘Granny Smith’, younAdtepeg ota ‘Red Chief’ kot
evolaueosc TpéG ota ‘Cripp’s Pink’. H ocvykévipmon tov oOMKOV QOIVOAK®Y TOL
Yopol TV tepayiov ntov vymiotepn oto ‘Red Chief’, yaumiotepn ot ‘Cripp’s

Pink’ kou pe evoiqueosg tipéc ota ‘Granny Smith’.

4.4.2 0ykpron petofl TOIKIMAOV PNA®V TOV cuvTpOnKay Yo peyaio 1poviko

owdotTnno

H mapdperpog tov ypodupatog chprag L* tov tepoyiov OAov tov motkiMov
uiov (Cripp’s Pink, Red Chief koaw Granny Smith) mov cuvinpnOnkav yo peydio
xpovikd drdotnuo (163, 111 ko 90 nuépeg avtiotowya) eiye mapopoteg Tpés (Iiv.
4.23). O mapdpetpor a* kon b* kot o Chroma tov tepoyiov eiyav peyaldtepes TYéS
ota ‘Cripp’s Pink’, pikpdtepeg ota ‘Granny Smith’, evéd ta ‘Red Chief’ &iyav
evoldpeoeg Téc. H yovia Hue tov tepoayiov elye peyoahdtepeg tiuég ota ‘Granny
Smith’, yaunAotepeg tipég ota ‘Cripp’s Pink’, kot evdidpeces ota ‘Red Chief’.

H oxlnpomra e odpkag tov tepayiov frav vynidtepn ota ‘Cripp’s Pink’,
yaunAotepn oto ‘Red Chief’ xon pe evdidueoeg tiuéc ota ‘Granny Smith’ (ITiv. 4.24).
Ta AXZ kot 1 OO tov YVHod TV Tepoyinv eiyav peyodvtepeg Tipég ota ‘Granny
Smith’, youniotepeg oto ‘Red Chief’ ko evdudpeoeg tuég ota ‘Cripp’s Pink’. H
OLYKEVIPMOOT] TOV OMKAOV (QOIWVOMK®OV TOL YVUOD TOV TEPOYI®V HAAOV NTOV
vynAdtepn ota ‘Granny Smith’, yauniotepn ota ‘Cripp’s Pink’ kot pe evoibpeceg
Tinég oto ‘Red Chief’.

4.4.3 XUYKpon TOV UETOYEPICEMV OTIC OLdQOpES mowKIAieS MNAOV 7OV

ouvtnpnOnKay Yo pkpo ypovikoé dwdotpa

Yta ‘Cripp’s Pink> kou otor ‘Granny Smith’ n TapdapueTpog ypdUATOC GAPKaG
L* elye peyoAdtepeg TIHES OTO PPECKOKOUUEVO TEUAYLO, YOUNAOTEPEG GE AVTA TOL
euPantiokav ce vepd Kol EVOLAUESEC G€ OVTA Tov gufomtiotnKav ce OldAvua

Asc+Ca (ITiv. 4.23). v idwo mapdpetpo ta ‘Red Chief’ giyav peyaddtepeg tipég o€
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avtd mov euPomtiotnkav oe Swdhvpo Asc+Ca, younAdtepec G OLTA OV

epuPantiomray og vepd Kot EVOLAUECES OTA PPECKOKOUUEVO TELLAYLOL.

Mivaoxog 4.23 Metofolés TV Tapapétpov xpodpotog oapkog L*, a*, b*, Chroma xou

™m¢ yovieg Hue, tov mowihdv pqiov ‘Cripp’s Pink’, ‘Red Chief’ xou ‘Granny

Smith’ oA kot g euPfdmtiong tov TEHAYiOV TOVG 08 vepd N o€ dtddvpa 2%

AokopPiko 0&O + 1% CaCl, ya 3 min, petd amod 3 nuépeg cuvTpNoNC.

IMow./Hpep.  Meroygipion L* a* b* Chroma Hue
Cripp’s Pinkk  gpesioroppéve 80,7ab -2,5d  28,1b  28,3bc 95,1e
78 nuépeg
Nepd 76,8de 0,1ab 30,3ab  30,3ab 89,9f
Asc+Ca 78,8bc -0,4b 29,9ab  29,9ab 90,9f
Cripp’s Pink  @oegrocoppéva 81,2a -3,7ef  30,6ab  30,8ab  97,0de
163 nuépeg
Nepo 75,4e 0,5a 31,8a 31,8a 89,0f
Asc+Ca 78,6c -2,1cd 28,5ab 28,6b 94,1de
Red Chief  gpeorokoppéve 78,1cd  -3,3e  23,2cd  23,5de 98,0d
45 nuépeg
Nepd 76,4de -2,0cd 28,1b 28,2bc 94,1ef
Asc+Ca 78,8bc -4,0ef 21,1d 21,5e 100,6¢
Red Chief .
111 npépec ®peokokoppéva  81l,2a -4,4f  20,0de 20,5ef 102,3bc
Nepo 759 -15c¢ 318a 31,8a 92,9ef
Asc+Ca 79,8b  -4,3f 24,9c 25,3cd 99,8cd
Granny Smith dpsokokoppéva  78,8bc  -55gh  19,6de  20,4ef 105,8ab
33 nuépeg
Nepo 77,2d  -3,4e  24,0cd 24,3d 98,2d
Asc+Ca 78,6c -52g 16,9 17,7f 106,9ab
Granny Smith - gpeorokoppévo 80,5ab  -6,0h  18,6e  19,6ef  107,9a
90 nuépeg
Nepo 76,0e  -3,9ef 26,2bc 26,5¢ 98,5cd
Asc+Ca 78,6c -5,1g 19,7de  20,4ef 104,5b
INHOVTIKOTNTO
HO[K])\I]:(X * *k*x *k* *k*x **k*
, *k*x *k*x *k* *k*x **k*
Mertayeipion
EXAoos 102 084 22 2,1 2,4
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Inuavtikotnto: * eninedo onpoavikomrog 0,05, *** eninedo onpovikdmmrog 0,001

Yta ‘Cripp’s Pink’ kou otor ‘Granny Smith’ 1 mapduetpog ypdUATOC capKag
a* eiye peyadbtepeg TIREG oTO TEUAYLO TOV EUPORTIOTNKAY GE VEPO, YOUNAOTEPES GTA
(QPECKOKOUEVO KOl EVOLAUESES 6€ avTd Tov epfontiotnrkav oe didhvpo Asc+Ca
(TTiv. 4.23). v 6o mapdpetpo ta tepdya pnrov ‘Red Chief’ giyav peyaiivtepeg
TIWEG oTo TERdyL 7oL  euPamtioTnkov o€ VeEPO, WIKPOTEPEG OE OVTA TOL
eupontiomray oe dtdlvpa Asc+Ca kot EVOLIUESES GTO PPECKOKOUUEVOL.

Yta ‘Red Chief’ xou ‘Granny Smith’ ot mapdpetpor b* ka1 Chroma eiyov
VYNAOTEPES TIUEG OTO TELAY L TTOV EUPATTIGTNKAV GE VEPO, YUUNAOTEPES GE AVTH TOV
eupontiomray og OdAvpa Asc+Ca, evad evoldpeces ota ppeskokoppéva (ITiv. 4.23).
Yta ‘Cripp’s Pink’ ot mapdapetpotr b* ko Chroma eiyav vymiotepeg THég 6T, TEULAYLOL
mov eufomtiomkayv oe vepd 1 oe OdAvpo AsctCa kot younAdtepeg ota
(PPECKOKOUUEVAL.

H yovie Hue tov yvpod tov tepoyiov kot otic Tpelg mowkidieg elye
VYNAOTEPES TIUES GTO PPECKOKOUUEVA, YOUNAITEPES GE AVTE TOV EUPAnNTIGTNKOV OE
vepd Kot eVOldpesss o€ avtd mov gpfantiotnkav o€ dtdAvpa Asc+Ca (Iliv. 4.23).

H oxdnpdémta g capkag, ta AXXE, 1 OO kot 1 GLYKEVIPOOT TOV OMKOV
QOVOMK®OV TOL YLUOD T®V TepHoyiOV &lxe OPOPES OTIS TPEIS LETOXELPICELS KOl Ol

petaforég avtég fTav dlapopetikés yio Ka0e mowiia (ITiv. 4.24).

4.4.4 X0YKpPoN TOV UETUYEPICEMV OTIC OLAPOPES TOWKIAIES MNA@V 7OV

ouvtpOnKay Yo peydro Ypoviko ordoTnpa

H mopdperpog 100 ypdpatog odpxog L* elye vymidtepec Tpég ota
(PPECKOKOUUEVA TEQAYIO, YOUNAOTEPEG O avTE Tov euPamtioTnkoyv 6€ vePO Ko
evoldpeceg oe avtd mov epPontiotmrkav oe OdAvpo Asc+Ca, oe Oheg TIC
e€etalopeveg mowihieg (ITiv. 4.23).

O1 mopduetpot Tov ypdpotog odprac a* kot b* eiyov vynidtepeg Tuég ota
Tepdyla mov epfoamtionkayv o€ vePO, YOUNAOTEPEG OTA (PPECKOKOUMEVO KOl
evoldpeceg oe avtd mov guPoantiotnkov og ddAvpo Asc+Ca, oe OAeC TIG TOIKIALEG

nov peietioOnioayv (ITiv. 4.23).
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To Chroma ota tepdylo mov eufomtiotnkov ce vepd €ixe TIG YOUUNAOTEPES
TIHEG, VO Ol GAAeg 00O petayelpioelg iyov mapopoteg Hetah Toug TIHES 68 OAES TIG
nowidieg (ITiv. 4.23).

H yovio Hue ota ‘Red Chief’ kou ‘Granny Smith’ giye t1g peyoaivtepeg Tyuég
OTO PPECKOKOUUEVOL TEUAY LD, TIG YOUNAOTEPEC G aLTA OV eUPanTioTnKOV GE VEPO
Kot eVOLAUESEG 08 aVTA oL gufantiotnkav oe dtdAvpo Asc+Ca. Xta ‘Cripp’s Pink’
TL LEYOAVTEPES TIUES €YV OLTA OV EUPONTICTNKAY GE VEPO KOl TOPOUOLES GE QVTA
nov guPantiomnkav o dtdAvpa Asc+Ca kot ta ppeckokoppéva (ITiv. 4.23).

H oinpdémrta g cdpkag, ta AXE, 1 OO Kot 11 CLYKEVIPMOOT] TOV OMKAOV
QOVOMK®OV TOL YLUOD T®V TepoyiOV &lxe OPOPES OTIS TPEIS LETOXELPICELS KOl Ol

HeTaforég avTég Tav S1apopeTikés yio Kabe mowiia (ITiv. 4.24).

4.4.5 XOykpion TOV OWGQOPOV TOKIMAOV PQAOV RETA 00 oOVTOUN] Kol

TOPATETAPEVT] GUVTI PO

Yta ‘Cripp’s Pink’ n mapapetpog ypopatog oapkag L*, b*, to Chroma kot n
OO0 elyav mapopoteg TYWES TOGO HETE amd chHVTOUN OGO Kot LETE OO TOPAUTETAUEVN
ocvvtnpnon (ITiv. 4.23, 4.24). H mopdpetpog a*, n oxinpotnta capxoag, to AXE kot 1
GLYKEVIPMOOT] TOV OMK®OV QOIVOAKAOV TOV TEPAYIOV glyay VYNAOTEPEG TILEG HETE TN
GUVTOUN GLVTNPNOT TOV KOPTOV 6€ oyxéon pe v mapatetapnévn. H yovio Hue eiye
VYNAOTEPEG TIUEG LETA OO TAPATETOUEVT] GLUVTIPTOT|, GE CUYKPLOT LE T GUVIOUN.

Yta ‘Red Chief’ o1 mapdpetpot tov ypoduatog odpkag a* kot b*, to Chroma, n
yovia Hue, n oxAnpomta cdpkag koaw 1 OO tov tepoyiov elyov mapopotes Tipég
1060 PeTd amd GUVIOUN, OGO KOl UETA OO TOPATETAUEVT] GUVINPNOT TOV KAPTDOV
(ITiv. 4.23, 4.24). H mopauetpog L*, ta AZE kot 1 GLYKEVIPOON TOV OMK®OV
QOIVOMK®V OT0 TEUAYO. META OomO OGLVIOUN OCULVINPNOT TOV KOPTOV Elyov
VYNAOTEPEG TIUEG OE GYEON LLE TNV TOPOATETOUEVT] GUVINPNOT).

Yta ‘Granny Smith’ ot mopduetpotl Tov ypdpotog capkag L*, a* ko b*, n
yovio Hue kot n ouykévipmon TV OMKAOV QoVOMK®OV glyov TapOUOlEG TILES UETE
amd 11 dvo meptodovg cvvtnpnong (Iliv. 4.23, 4.24). To Chroma ka1 ta ALY TV
Tepoyiov eiyav vymAdtepeg TG, €vd M OKANpoOTNTa NG odpkag ko n OO
YOUNAOTEPEG, UETA OmMd TOPOATETAUEVY] GLVINPNOY TOV KOPTMOV G GYECN HE TN

GUVTOUT GLVTIPNOT).
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MMivaxog 4.24 MetofoArég ™C oKANPOTNTAG OOPKOS, TOV OOAVLTMV GTEPEMV

ovoTaTIKOV (AZY), TG oykopetpovuevng o&uotrag (O0) kot TG GVYKEVTIPOONG TWV

OMK®V QaIVOMK®OV TOV Yvpold mowkiiev iAoy “Cripp’s Pink’, ‘Red Chief’ kot

‘Granny Smith’ oAAd Kot TG EUPATTIONG TOV TEUAYI®V TOVG G VEPO 1| GE SLALAL

2% AckopPiko o0 + 1% CaCl, yio 3 min, petd and 3 nuépeg cuvtpnong.

Yuykévrtpoon
IMow./Hpep. Metayeipion EK)\J’][)OTT]T(X AL 00 OMKC?V
oapKog QPUIVOMK®V (Mg
gallic acid/100ml)
Cripp’s Pink  @peookoppéve  118,6a 16,7b  0,5¢ 45 3ef
78 nuépeg
Nepo 99,7c 159bc  0,5¢ 48,2e
Asc+Ca 114,2ab 16,4bc  0,4d 58,5d
Cripp’s Pink  @peookoppéve 107,70 15,0cd  0,5¢ 41,2¢f
163 npépeg
Nepo 60,0gh 15,2cd 0,4d 24,7f
Asc+Ca 92,3d 15,3cd 0,4d 29,4f
Red Chief  @peoroxopuéve  61,8gh  13,0de  0,2f 67,5¢
45 nuépeg
Nepo 64,41g 12,2e  0,2f 71,5bc
Asc+Ca 69,9f 13,7d  0,3e 96,9a
Red Chief .
111 npépec DpeoKOKOUUEVQ 66,5fg 125e 0,3e 45 2ef
Nepod 57,5gh 12,5¢e  0,2f 52,1de
Asc+Ca 54,9h 12,4e  0,2f 54,4de
Granny
Smith DpeokoKoppEVaL 91,8de 156¢c  0,7b 63,2cd
33 nuépeg
Nepo 81,1e 13,0de 0,7b 46,3ef
Asc+Ca 80,3ef 13,2de  0,8a 94,2ab
Granny
Smith Dpeoroxkoppéva 62,79 17,3ab  0,7b 41,1ef
90 nuépeg
Nepo 65,4fg 179a 0,7b 73,9bc
Asc+Ca 62,79 16,7b  0,5¢ 78,8b
INHOVTIKOTNTO
HOlKlkia *k*x **k* *k* **k*
MST(IXSiplGﬂ Kok * Kok Kkk 90
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EXA¢ 05 6,3 099 0,07 7,8

Inpoviikotnto: * emninedo onpavikdtrag 0,05, ¥** gninedo onpavikdtmrag 0,001

4.5 Poodaxwva

4.5.1 Toykpron petald morkidv podakiveyv (Loadel, Andross avapipa, Andross

ko Everts)

H mapdpetpoc tov ypopatog capkag L* tov tepayiov mov nponbav oamd
poddxwva ‘Loadel’ giye vynAdtepec TiéC and ta avtiotorya tav ‘Everts’ kot avtd pe
™ 6€1pd ToVg giyav VYNAOTEPES N foeg TéG L* and awtd tov ‘Andross’ kai, téAog,
avtd eiyav vynhotepeg M ioeg Twég L* amd ta ‘Andross’ mov cvykopiotnKoy
avopyo (ITiv. 4.25). H mopduetpog tov ypodpatog clpkag a* tov tepayiov mov
nponABav omd kapmovg ‘Loadel’ eiye yauniotepeg Tipég omd avti tov ‘Andross’ mov
GLYKOMUGTNKOV OVAPLLO KoL VT LLE T GEPA TOVG £0MGOV XAUUNADTEPES TIUES 8% amd
avtd tov TowiMmv ‘Andross’ ko ‘Everts’. Ot mopdpetpot ypodpatog oapkog b* ot
Chroma tov tepoyiov mov Tponibav amd poddxiva ‘Loadel’ eiyav yopniotepeg Tipég
amd ovtd tov ‘Andross’ mov cvykouiotnkav avopua 1 o ‘Everts’ kot avtd pe ™
oelpd Tovg giyov yopmrotepeg Tyég b* xar Chroma amd to ‘Andross’. H yovia Hue
TV Tepayiov mov TponAbay and poddxkva ‘Loadel’ eixe vynAdtepeg TIHEG 0O VTN
tov ‘Andross’ mov GLYKOUIOTNKOV OVOPLUO KOl OVTO HE T OEPO TOVG iy

vynAdtepeC TIEG Hue amd ta ‘Andross’ 1 ta. ‘Everts’.

Mivaoxog 4.25 Metofolég TV mapapéTpov xpodpotog odpkog L*, a*, b*, Chroma kot
m¢ yovieg Hue, tov mowkimodv copndpnvev poddkwvev ‘Loadel’, ‘Andross’ mov
ovykouiotnkay ovopyo, ‘Andross’ koi ‘Everts’ aAld kor g eppdmtione tov
TeEpayimV Tovug 6€ vepd N og ddhvpa 2% AckopPikco o0&y + 1% CaCl, yia 3 min, petd

and 3 kot 6 NUEPEG GLVTNPNOTC.
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Moucihia Meraysipion L* a* b* ~ Chroma  Hue

Loadel ®peokokoppéva  70,4b 3,7f 53,5ef 53,6fg 86,1a
Nepé  3nmu. 70,3bc  4,9ef  521f  52,3g 84,6ab

6mu. 694bc  3,7f 5059  50,6h 85,9ab

Asc+tCa 3nmu. 809a 50 51,2fg 51,5gh 84,5ab

6nu. 70,2bc  3,8ef 50,59 50,6h 85,7ab

Andross ®peokokoppéva  69,0bc 50e  56,7cd  57,0cd 85,0ab
(avopya)

Nepo 3nu. 656d 9,3bc 55,8de  56,6d 80,6¢cd

6nu. 651d 82cd 54,2ef  54,9ef 81,5bc

Asc+tCa 3nu. 66,3cd 10,0bc 57,1cd 57,9cd 80,1cd

6nu. 66,8cd 6,6d  53,2ef 53,7f 83,0b

Andross dpeokokoppéva  68,0c  7,6cd  59,7ab 60,2b 82,7bc

Nepo 3nu. 66,5cd 12,0a 60,6a 61,8a 78,8d

6nu. 67,3cd 10,0bc 59,3b 60,1bc 80,4cd

Asc+Ca 3nu. 67,9cd 105b 58,8bc  59,7bc 79,9cd

6nu. 669cd 8,6cd 57,4c 58,0c 81,5bc

Everts dpeokokoppéva  67,4cd  10,3bc  58,2bc  59,1bc 79,9cd
Nepo 3nu. 669cd 9,8bc 56,00  56,8cd 80,0cd

6nu. 67,4cd 8,4cd  56,0d 56,6d 81,5bc

AsctCa 3nu. 67,6cd 8,7cd 53,3ef  54,0ef 80,6¢cd
6nmu. 69,6bc 88c  54,4e 55,1e 80,8c

TNHOVTIKOTNTO,
[TowciMa e *xx *kk ok *kk
. *k *kxk *kxk *hk *k*k
Merayeipion
EXAq 05 1,83 130 1,28 1,32 1.65

Inuovtikotnro: ** enimedo onpaviikottog 0,01, *** exinedo onpoavtcomtog 0,001

H oxAnpomta g odproag tov tepoyiov mov tponibayv and poddkiva ‘Everts’
elye yaunAotepeg TYéG amd avtn Tov ‘Loadel’ kot avth pe ™ cepd TG YOUNAOTEPES
TiéG omd oo “Andross’, evéd ta ‘Andross’ mov cuykopioTnKay ovapipo giyav Tig

vynAdtepeg TipéG okAnpodttog odprag (Iiv. 4.26).
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Ta AZZ tov yopol TV Tepayiov mov Tponibav and podakiva ‘Loadel’ siyav
YOUNAOTEPEG TWES omd avTég Tov ‘Everts’ kot avtd pe ™ oepd Toug YopnAOTEPES
amd avtég tov ‘Andross’, eved to ‘Andross’ mov GLYKOMIGTNKOY OVOPLULL EiYaV TIC
vynAotepeg Tipég AZY (Iiv. 4.26).

H OO tov yopov g odpkag tov tepayiov mov mponAibav amd poddKiva
‘Andross’ mov cvykopiotnkay avapio 1 ‘Andross’ iye younAdTePEC TIHEG IO OLTY
tov ‘Loadel’ 1 towv ‘Everts’ (ITiv. 4.26).

Ta olkd @oavolikd Tov yvuov TV Tepayiov Tov TPonAbav amd Kopmovg
‘Loadel’ eiyov younAdtepeg tég and avtég towv ‘Everts’ 1 ‘Andross’, evod ta
‘Andross’ Tov GLYKOUIOTNKOV OVOPLUO X0V TG VYNAOTEPEG TIES OMKOV

eowvolkov (TTiv. 4.26).

IMivakag 4.26 Metoforéc g okAnpdmrog cApKag, TOV OIAVTAOV GCTEPEDV
ovotatikaVv (AXY), g oykoperpovpevng o&vnrag (O0) Kot TG CLYKEVTIPMOONG TOV
OMK®V QOIVOMK®V TOL YLD TOIKIM®V cuuUrvpnvev poddakiveov ‘Loadel’, ‘Andross’
7oL cvyKopiotnkay avopua, ‘Andross’ kol ‘Everts’ oAl kot g eufdntiong Tov
Tepayiov Toug og vepd N og dtdAvpa 2% AckopPikd oo + 1% CaCl, yia 3 min, petd

amo 3 Ko 6 NUEPES GLVTNPNOTC.
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YVYKEVTPOOT

. OMKQ®V
HowiAio Merayeipion EK;\’T,IPO‘H]T“ ALY 00 PUIVOLKOV
CapKOG :
(mg gallic
acid/100ml)
Loadel dpeokokoppéEVa 38,39 11,3ef 0,7a 13,4h
Nepo 3. 34,4h 9,9f 0,6b 21,39
6 M. 26,8j 11,2ef  0,6b 41,3ef
Asc+Ca 3np. 24,1k 9,5f 0,5¢c 20,2gh
6 NU. 30,0i 11,0ef 0,5c 32,2ef
Andross DpecKoKoppEVaL 63,9cd 16,0a 0,5c 57,6¢
(avapiuo)
Nepo 3. 58,9d 15,1b  0,5c 53,0cd
6 M. 71,3b 158ab  0,5c 70,4ab
Asc+Ca 3 np. 64,4c 16,0a 0,3e 63,3b
6 Nu. 77,6a 14,7bc  0,4d 73,1a
Andross DdpeokokoppéEVa 40,5fg 13,6c  0,6b 29,41g
Nepd 3. 42,1f 14,5bc  0,4d 30,5fg
6 Nu. 47,8e 14,8bc  0,4d 57,0cd
Asc+Ca 3 nu. 47,8e 12,7d  0,4d 27,91g
6 M. 63,0cd 14.4bc  0,5c 53,0cd
Everts dpeokokoppéva 25,7jk 13,3cd 0,7a 39,3ef
Nepod 3. 22,21 13,2cd  0,5c 29,41g
6 M. 22,8kl 11,8e 0,6b 49,3d
Asc+Ca 3 nu. 21,71 11,3ef 0,5c 30,7f
6 M. 28,7ij 12,8cd 0,5c 43,5e
INUOVTIKOTNTO
Houq)\,{q * k% * k% * k% * k%
, * k% * k% * k% * k%
Merayeipion
EXAo 05 4,6 0,83 0,05 5,2

Inuavtikotnto: *** gninedo onpoaviikdmmrog 0,001
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452 Xoykpron petald peTOyEPicE®V KoL (POVOL  GUVTIPNGIS TOV

PPECKOKOUUEVOV POOAKIVOV 0710 TIS O1APOPES TOIKIALIEG

2V TOPAUETPO TOV YpOUATOG odpkoc L* tov tepoyiov Bpédnkav oyetikd
HIKPEG OPOPEG HETOED TOV LETAYEIPICEMV Kol OVTEG NTOV SOPOPETIKEG Yo KAOE
nowidMa. Xta ‘Loadel’, oto ‘Andross’ kot oto ‘Everts’ e Bpébnkav dtapopéc petalp
tov petayelpioemv (Iiv. 4.25). Eta ‘Andross’ mov GLYKOUIGTNKOV OVOPU, TO.
(PPECKOKOUUEVA LYV VYNAOTEPEG TIUESG ATTO OAEG TIG AAAEG LETUYEIPICELG.

2NV TOPAUETPO YPOUOTOG GhpKaG a* Ta PPECKOKOUUEVO TEUdYLO ElYOV TIG
YOUNAOTEPEG TYES Ko T TEU L0 TOV gpPontiotnkay o€ vepd Kot cuvtnpronKay yio
3 ko 6 NuUEPES elyav TIC VYNAGTEPESG TIUES, EVO OVTA OV eUPantiotnikoy 6€ OdAvLa
Asc+Ca yio 3 kot 6 nuépeg Edmoav evoldpeoss Tipég, ota ‘Andross’ kot ‘Andross’
7oV ovykopiotkay avoptpa (Iliv. 4.25). ta ‘Loadel’ g Bpébnkav drapopéc peta&y
TV petayepioewv. Xta ‘Everts’ ta ppeokoxoppéva tepdyla eiyov TG vynAodTEPES
TIUEG GE OYEON LE TIG VITOAOUTEG LLETAXELPICELS.

Ymv mapauetpo ypopatog oapkoag b* kot oto Chroma to tepdy mwov
eupfomntiomkav oe ddlvpa Asc+Ca kot cuvimphinkav yio 6 muépeg siyov TIC
YOUNAOTEPES TYES, EVA TO. PPECKOKOUUEVE TIG VYNAOTEPEG, GE OAES TIG TOIKIAES TTOV
egetdomrav (ITiv. 4.25). EmmAéov oto Chroma, og Oleg T mowkiAiec, mapdouola
vynA T Ppébnke kot ota tepdyla mov gppanticTnkay oe vepd Kol GuvinpnOnkav
ywo. 3 nuépec. Ot vmolouteg petayelpioets oty mapduetpo b* ko to Chroma, yua dieg
TIG TOWKIMEG, iV EVOLAUETES TULEC.

H yovia Hue iye 11 vynAotepes TIES GTO PPECKOKOUIEVA TEUAYLO, EVD TIG
HIKPOTEPEG GE AVTA TTOL EUPanTIOTNKAV € VEPS Kat cuvTnphOnkay yia 3 Kot 6 NUEPES
(ITiv. 4.25). Ot vndrhowmeg petoyepioels iyav evdorapeoeg tipég Hue. Ta mapamdveo
Bpédnkav yia Oheg Tig e€etalopeveg mowkiies, exktdg amo v ‘Everts’.

H oxknpdémra g odpkoc tov tepayiov podakivov ‘Andross’  mwov
cvykopiotnkov ovopiuo kot ‘Everts’ elye tic vymAdtepeg Tipég o€ avtd mOL
euPontiomray og dtdivpa Asc+Ca kot covinpnonkay yio 6 NUEPES, TIG YOUNAOTEPES
TIHEG 6€ aVTA oL gpPomtioTnKay g vepod Kol cuvinpnOnkay yio 3 Kot 6 NUEPES, VO
o1 VTOAOITEG petayelpioelg elyav evoldpecsg Tpeg okAnpomrog odpkag (Iliv. 4.26).
Yta ‘Loadel’ tic vymAotepeg TYWEG OKANPOTNTOC GAPKAG EiYOV TO PPECKOKOUUEVQ
TERAYLOL, TIG XoUNAGTEPEG AT OV guPantiotnKav og vepd Kot cuvtnpnonkay yuo 6

NUEPES, EVED EVOLAUESEC TIUEG elyov oL voOAoumeg petayepiosls. Xta ‘Andross’ tig
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VYNAOTEPEG TIUEG OKANPOTNTOG GAPKAG €lyav Ta TEUdyl. Tov euPamtioTnkov o€
owwhvpo  Asc+Ca kot ovvimpnOnkov  yuo 6 Muépes, TG  YOUNAOTEPES  TOL
(PECKOKOUEVO Kol avTG 7Tov eufontiotnkoy 6e vepd Kot cuvinphionkav yio 3
NUEPES, EVAD eVOIAUETEG TYES ETXOV 0L AALEG LETOYELPICELS.

Ta AXZ 10V YLHOV TV TEpOYiOV S1EPEPAY UETOED TOV UETUYEPICE®DY, GAAL
Oy to 1010 oe Oleg Tig efetaloueveg mowidiec. Movo otn ‘Loadel’ OAec ot
uetayepioels eiyav mopouoteg tpég (IMiv. 4.26). Xta poddakiva ‘Andross’ mov
CLYKOLUGTNKOV OVOPILO TIG LYNAOTEPES TIEG AXE giyov To QPECKOKOUUEVA KOt
avtd mov epPantiotnrov ce dtdlvpa Asc+Ca kot cuvimpnOnkav yo 3 nuépes, Tic
YoUNAOTEPEG TEG Elyov Ta TeNd) L TOL eUPOnTIGTKAY GTO TPONYOVUEVO dtdAvUO
oAAG cvovinpnOnKay Yo 6 NUEPES, EVD Ol VITOAOTEG LETOYEPICELS ElY0V EVOLAUECEC
TiéG. Xta “Andross’ tig peyaAdtepeg Twég AXX eiyov avtd mov epfontiotnkoy o€
vepd kol cuvtnpnOnkay v 3 kot 6 nuépeg 1 dtdlvpa Asc+Ca kot cuvinpnonkoy yo
6 muépeg, TG younAotepeg Tég AXE giyav oavtd mov epfomtictnkav  GTO
TPOTYOVLEVO dLIAVUA Kot GuvInpnOnKoy yio 3 NUEPES, EVA TO PPECKOKOUUEVOL ETYOLV
evolpeoeg TipéG. Xto ‘Everts’ 1o @peokokoppévo TERAyL KOl oLTO OV
euPontionray og vepd kol cuvinpnOnkKav yuo 3 MUEPES lyav TIG VYNAGTEPES TUES
AXE, T1g younAotepes TinéG ALY elyav avtd mov epfontictray oe dtdhvpo Asc+Ca
Kol cvovinphiinkav yuo 3 nUéEPeES, VO Ol LIOAOITEG UETOXEIPICELS ELYOV EVOLAUETES
TIHEG.

H OO tov yupod tov tepoyiov, oyxedov ce Oleg Tig e&etaldpeveg mOKIAMEG,
nov gpPantiotnkav ce vepd Kot cuvinpnOnkay yu 6 MUEPES Eiye TIC YOUNAOTEPES
TIUEG, TIC VYNAOTEPEG TIUES £0MOOV TO PPECKOKOUUEVA, EVAD EVOIAUECES TUUES Ol
vrdrouteg petayepioet (Iiv. 4.26).

H ocvykévipmon oMKdv @avolkodv petafAnOnke pe dlopopeTikd TpOTo o€
Kb mowkihio (ITiv. 4.26). Zvykexpyéva ot Loadel, ta tepdyia mov cuvinprnkav
vy 6 nuépec aveapmrog petayeipiong elyov VYNAOTEPES TILES OAKADV POLVOAIKOV
amd to Tepdylo Tov cvvtnpnonkay yio 3 nuépec, evad to terevtaia lyov VYNAITEPES
Tipég and to. ppeckokoppéva. Tapopoteg dpopéc Ppébnkav Kot oty mowiAia
ANdross, oAAG 1 CLYKEVIPOOT OMK®OV QUIVOMK®OV NTAV TOPOUOLN GTO TEUAYLO TOV
covinpnOnkay yoo 3 MUEPES KOl 0TO. PPECKOKOUUEVO. XTO poddkiva. ANdross mov
OLYKOUIGTNKOV OVAPUO 1 CLYKEVIPMOT] OAMKOV QOIVOMK®OV NTAV VYNAOTEPN HETH
amo 6 MUEPEG GLVTNPNONG GE KABe PeTayEIpIon KOl 6To TEUAYLO TOV EUPATTIOTHKOV
oe dwhvpa Asc+Ca, evd ta @peokokoppéva elyov T YopnAdTEPT GLYKEVIP®ON
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OMKAOV pavolMk®mv. TELog, ota poddxiva Everts 1 cuykévipmon oMK®OV QuVOAKOV
nrav péylomn UHeTd amd 6 MUEPEC GLVTNPNONG Kot EAAYIOTN UETA amd 3 MUEPES

GULVTNHPNOTG, LE TA PPECKOKOUUEVE VOL £XOVV EVOLAUETESG TULEC.

4.5.3 TOykpron PETOED UETAYEPICEMV KAl YPOVOV GUVTI|PNGCIS OTA POSAKIVA

‘Andross’ mov GLYKOUIGTNKOV aVAPLUO.

H mopdpetpog tov ypodpatog sapkag L* tov tepayiov mov epufoantictnkay ce
dtlopa Asc+Ca kot vepd kot cvovinpnOnkav yuo 3 kot 6 nuépeg avtictolyo lyov
YOUNAOTEPEG TIHEG amd avTh TV epeckokoppévov (Iliv. 4.27). H napduetpog tov
YPOUATOG GAPKOAG 8* TV PPECKOKOUUEVOV Tepayiov elxe younlotepes N ioeg TIéS
amo ot TV Tepyiov mov epfantictnrav o dtdAvpa Asc+Ca kol cuvtnpnOnkav
v 6 MUEPES KOl QLTA LLE TN CELPA TOVG LYV YOUNAOTEPEG N 10€G TIEG 0O AT TOV
eupontiomkay oto dt0 ddlvpa kot cvvinpnonkav yio 3 nuépec. AkoAovbmg To
TpoMyovpEVO £0mcaV YapnAdTepES N 1oeg Tinég a* and avtd mov epfantictnroy og
vepd Kot cvuvnpnOnkav ywo 3 nuépec Kot T€A0g avtd elyav yapmAdtepeg 1| ioeg TIHéG
a* and avtd mov euPantiomkav ce vepd oAAd cuvinpnOnkav yioo 6 Nuepeg. Ot
TapAuETpOL Ypdpotog odpkag b* kor Chroma tov tepayiov mov sufontiotnkov o
ddvpa Asc+Ca kot cuvinprinkay yio 6 nuépes iyov yauniotepeg N ioeg Tipég omd
avtd mov epPantictnray 6to 10 dtdAvpa aAdd cuvinpnOnKay yo 3 NUEPES, aVTA LE
™ oePpa ToVg &iyav younAdtepeg M ioeg Twég b* war Chroma amnd avtd mov
euPantiomkayv oe vepd ko covinpnOnkav ywo 3 muépeg kot TEAOG LT Elyov
younAotepeg M ioeg Tuég b* kar Chroma amd avtd mov epPantiotnkay og vepd arrd
ocuvtnpnOnkav yio 6 nuépec M to ppeokokoppéva. H yovia Hue tov tepayiov mov
euPontiomnray o€ vepd Kot cuvimpnonkav yo 3 1 6 Nuépeg eiye yoaunAotepeg N ioeg
TIWES amd avtd mov euPontiotnkav o dtdlvpa Asc+Ca kot cuvinprinkav yo 3
NUEPES, avtd pe TN oepd Tovg YoUNAdTEpeS M {oeg Twég Hue amd avtd mov
eupfontioTnkay 6TO0 TPOMNYOLUEVO OldALHO OAAL cuvinpnOnkav yioo 6 MuEpes Kot

TEAOG VT elyov pikpOTEPES TIRES HUE amd Ta 9pesKOKOUUEVOL.
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IMivokog 4.27 Metofoléc TV mapapéTpov xpopotog odprog L*, a*, b*, Chroma kot
™m¢ yoviog Hue poddakivev ‘Andross’, mov cuyKopioTnkay avopio Kot 1 exidpoon
™¢ eupdmtiong tov tepayiov oe vepd N o€ dtdlvpa 2% AckopPiko o&o + 1% CaCl,

yo. 3 min, petd omd 3 Ko 6 NUEPEC GLVTHPNONG.

Metaygipion L* a* b* Chroma Hue
DdpeokokoppEVa 69,0a 5,0d 56,7a 57,0a 85,0a
Nepd 3d 65,6b 9,3ab 55,8ab 56,6ab 80,6¢
6d 66,3b 10,0a 57,1a 57,9a 80,1c
Asc+Ca  3d 65,1b 8,2bc 54,2bc 54,9bc 81,5bc
6d 66,8b 6,6¢cd 53,2¢c 53,7c 83,0b
INHovTIKOTTO e faleka e il e

InpoaviikotnTo: ** enimedo onuavrikdomrtog 0,01, *** eninedo onpavrucotrog 0,001

H oxnpdémra cdpxkog tov tepoyiov mov euPantiotnkov oe vepd Kot
covtinpnOnkav yoo 3 muépeg eixe youniotepec M ioeg Twég omd avty TOV
(QPECKOKOUUEVOV 1| aLTOV oL eufonticTnkay o€ vepd Kol cuvinpnnkav yu 6
NUEPES, AVTAE e TN GEPE TOLS elyov YOUNAOTEPES N} 10EG TIUEG OKANPOTNTOS GAPKOG
amd avT ekeivov mov gufantiotnrkov o dtdAvpa Asc+Ca kol cuvinpnOnkav yuo 3
NUEPES KO TEAOG aVTN €lxe XApUNAOTEPES 1| 10€C TIEG GKANPOTNTAG GhpKOS omd LT
nov gupantionkav 610 1o ddAvpa Kot cuvinprOnkay yia 6 uepeg (Iiv. 4.28).

Ta AZX t0V YVU0D TV Tepayiov Tov gupantictnkayv ce ddAvpa Asc+Ca kot
covinpnOnkav yio 6 nuépec MNTav YOUNAOTEPO 1 TOPOUOLD. HE OLTO TOL
epuPantiomkav 6g vepd Kol cuvtnpnnkoy yio 3 NUEPES KAl OVTA LE TN CEPA TOLG
elyav yaunAdtepa 1| mapdopolo AXY pe avtd mov gupantiomkay oe ddhvpo Asc+Ca
Kot cvvinpnOnkav yu 3 nuépeg M epPontictnray oe vepd Kot cuvinpnonkay yo 6
nuépeg N o ppeokokoppéva (Iiv. 4.28).

H OO 1ov yvpov tov tepayiov mov euPoantiommkav oe vepd Kol
ocovtnpnOnkav yio 6 nuépeg elye YOUNAOTEPEG TIWES OO LT TOV TEROYIWV TOL
eupontiomray og vepd katl cuvinpnOnkav ya 3 nuépeg | epPfonticray oe dStdAvpa

Asc+Ca kot cuvinpnOnkayv yia 3 kot 6 nuépeg 1 tov epeckokoppévov (Iiv. 4.28).
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Ta oAk PatvoAlKd Tov YVUOD TV TEUAYIOV TOL EUPATTIOTNKAY GE VEPO Kot
ocuvinpnOnkav yio 3 NUEPES elyav yaunAOTEPEG N 10€¢ THEC OO TOL PPECKOKOUUEVTL,
KOL OQVTA LLE TN GEPE TOVS HKPATEPES 1| 1GEC TIEG OMKDV POVOAMK®DV 0O EKEIVA TTOV
eupontiomray og vepd kKo cuvinprinkav yia 6 quepeg (Iliv. 4.28). Axorovbmg Ta
wponyobueva giyov younAOTEPES N 10€C TYEC OAKAOV QOIVOMK®OV a0 EKEIVO TOV
euPantiomrav oe dtdivpo Asc+Ca kot cuvinphiOnkay yio 3 nuépeg kat, T€Aog, avtd
elyav younAotepes 1 16e¢ TYES OMKDOV QAIVOMK®V 0O 0VTA TOV EUPATTIGTNKOV GTO

010 ddAvpa Kot cuvTnPHONKaY Yo 6 NUEPEC.

IMivokag 4.28 Metoforéc g okAnpdtrTag GApKaS, TOV OOAVTOV OCTEPEDV
ovoTaTiKOV (AXY), g oykopetpovpevng ocutnrag (O0) kot ™G GVYKEVTIPOGNG TV
OMK®V QOWVOMK®V TOL ¥Vpol poddkvev ‘Andross’, mov GuyKouioTiKay avapiLo:
Kot M emidpacn g eupdntiong Tov tepayiov oe vepd N o ddhvpa 2% AckopPucd

o0&y + 1% CaCl; ywo 3 min, petd omd 3 Ko 6 UéEPEC GLVTHPNONG.

Xuykévrtpoon
, TkAnpoéTnTo OMKADY
Meroysipion npoT AXXY 00 POWVOMKADY
capKOg :
(mg gallic
acid/100ml)
dpeokokoppéva 63,9bc 16,0a 0,5a 57,6cd
Nepo ad 58,9¢c 15,1ab 0,5a 53,0d
6d 64,4bc 16,0a 0,3b 63,3bc
Asc+Ca  3d 71,3ab 15,8a 0,5a 70,4ab
6d 77,6a 14,7b 0,4a 73,1a
INUavTIKOTTO ** * folakel **

Inuavtikotnto: * eminedo onpaviwkomrag 0,05, ** enimedo onpovikdémrag 0,01,
*** gninedo onuavtikottag 0,001

4.5.4 Xoykpron petold petayepice®v Kot ypovov GuvTipnons ote PooddKiva

‘Andross’
H mopdpetpog tov ypodpotog cdproag L* tov tepayiov giye mapouoteg Tipég
oe Oleg TIc petoyepioelg otic 3 kor otig 6 nuépeg ovvripnong (Iliv. 4.29). H
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TOPAUETPOC TOV YPOUOTOS GAPKOG a* TOV PPECKOKOUUEVOVY glxe WIKPOTEPEG 1 10€G
TIHEG amd ovuty TV Tepayiov mov euPomtiotnkav oe odAvpa Asc+Ca kot
ocuvtnpnOnkay yoo 6 MUEPEG Ko auTd e TN GEPE TOVS YoUNAOTEPEG 1 1oeg Tiuég a*
amd ekeiva mov gufantictnKov 610 1010 dtdAvpa kot cvvinpnonkKav yio 3 NuEPEC.
AxoloO0wc, To Tponyovueva eiyav yoaunAdtepeg N ioeg TwéG a* amd avtd TOL
euPantiomkav oe vepd Ko covinpnOnkav yw 6 Muépeg kot TEAOC OLTA Elyov
YOUNAOTEPEG TIHEG 8% amd avTd Tov gufonticTnkay o€ vepo Kot cuvtnpnOnkay yio 3
nuépes. H mopauetpog tov ypmdpotog odpkog b* tov tepayiov mov sufortiotnkoy o
dwdvpa Asc+Ca kot cuvinprOnkav yuoo 6 nuépeg elye YouUNAOTEPES TMES amd AVTA
nov guPantiotnrav oe vepd Kot cuvinpnOnkov yw 6 nuépeg N guPantiotnKov cto
dtdivpa kot cuvtnpnOnkay yuo 3 NUEPES, AVTA LE TN GEPA TOVS ElYAV YOUNAOTEPES N
ioeg Tipéc b* amd ta ppeokokoupéve, Kot TEA0G avTd elyov younAdTEPES N 10€G TIUES
b* and ekeiva mov guPomtiokav oe vepd kar cvvinpnOnkav yw 3 nuépec. To
Chroma tov tepayiov mov gufontiotkoy og didivpa Asc+Ca kat cuvtnpnionkay yo
6 Muépeg eixe younAdtepeg TWEG amd avtd mov gpfoantioTnKav G vEPO KO
covinpnOnkav ywoo 6 muépeg N eppomtiotnKov 6TO0 TPONYOOUEVO OSLGAVLUO KO
cuvtnpnOnkay yio 3 NUEPES 1N TO PPECKOKOUUEVE KOl OVTA LE TN GEWPE TOLG gl
youniotepeg twég Chroma omd ekeiva mov  euPomtiomkov oe  vepd Kot
cvvinpnOnkav ywo 3 nuépes. H yovia Hue tov tepayiov mov epufantiocmkay oe vepod
yio 3 nuépec elyxe younAdtepec M ioeg TWEG amd OVTH TOV TEUA)IOV TOV
eufomtiomkay ce vepd kol cvvimpnOnkav yioo 6 nuépeg M TtV TEUHA)IOV TOL
eupontiomkay o ddlvpa Asc+Ca kot cvovimpnOnkav yw 3 muépeg, avtd pe
oEPa TOVg elyav yaunAdTepeg M ioeg Tiég Hue and avtd mov epuPantictnray 6to 1610
StdAvpa kot cuvTnpnOnkay yio 6 nuEpeg Kot TEA0C avTd giyov pikpdtepeg N o€ TYUES

Hue an6 ta gpeckokoppéva.

IMivaxog 4.29 Metafoléc TV mapapéTpov xpopotog odprog L*, a*, b*, Chroma kot
™m¢ yoviog Hue poddxivav ‘Andross’ kat 1 emidpoon g euPantiong tov Tepayiov
og vepd M o€ ddAvpa 2% AckopPikd o0& + 1% CaCly yio 3 min, petd and 3 ko 6

NUEPEG GLVTNPNONG.
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Metaygipion L* a* b* Chroma Hue

dpeokokoppéEVa 68,0 7,6d 59,7ab 60,2b 82,7a

Nepo 3d 66,5 12,0a 60,6a 61,8a 78,8¢c

6d 67,9 10,5b 58,8b 59,7b 79,9bc

Asc+Ca  3d 67,3 10,0bc 59,3b 60,1b 80,4bc

6d 66,9 8,6cd 57,4c 58,0c 81,5ab
INROVTIKOTNTO NS faleka folekal folelal e

Inpoviikonto: NS pun onuavtikny dwagopd, ** eminedo onuavtikéomtog 0,01, *** eninedo
onuavtikdomrag 0,001

H oxinpémra g odpkoc TovV TEROYIOV TOV (QPECKOKOUUEVOV 1 TOV
tepoyiov mov gufamtiomkav oe vepd Kor cvvimpnOnkav yio 3 muépeg elyav
xopnAotepeg Tég amd avtd mov guPamtiommkav oe ddlvpa Asc+Ca kot
ocovinpnOnkav vy 3 Nuepeg M gupomntiotnkov oe vepd kot cvvinpnOnkav yio 6
NUEPES KO OVTA LE TN GEPE TOVG E0MCOV YOUUNAOTEPES TIUEG GKANPOTNTAS GAPKAG
amo eketva mov gpPantiotnkov oe ddivpo Asc+Ca kot cuvinpnOnkav v 6 NUEPES
(ITiv. 4.30).

Ta AXE 100 YLHOU TV TeEpayiwV TOL euPamtioTnKOV GE VEPO Kot
covinpnOnkav ywoo 6 muépeg elyav younAdtepec M ioeg TWEG amd OVTEG TV
(QPECKOKOUUEVOV Kol QVTE PE TN GEPE TOVG YOUNAITEPES 1| 16EC TIHES OO AV TA TOV
eupontioTnray o vepd Kot cuvinpnonkay yuo 3 nuépeg N eketva mov gpPantictnoy
og daavpo Asc+Ca kot cuvtnpnOnkav ya 3 1 6 nuépeg (Iiv. 4.30).

H OO 1tov yupod tov tepayiov mov gupontiokav oe didAvpo Asc+Ca ko
ocuvtnpnOnkav yio 3 kot 6 nuépeg N TV TEpA)iOV OV euPanTioTKAY GE VEPO Kot
covinpnOnkav v 3 N 6 muépeg eixe youniotepeg twég OO oamd ovty TV
ppeokoxoppévav (Iiv. 4.30).

Ta oAk parvoAikd Tov Yool TOV TEROYIOV oL EUPUnTIoTNKAYV GE VEPO KOl
cuvtnpnOnkay yo 3 Kot 6 NUEPEG N TOV PPECKOKOUUEVDV €OV YOUNAOTEPEG TIUES
amod avtd mov gupantiokav oe ddivpa Asc+Ca kot cvuvinpnOnkav yu 3 kot 6

nuépeg (ITiv. 4.30).
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Mivaxog 4.30 MetafoArég ™c okANPOTNTOG OOPKOS, TOV OLOALTMV GTEPEMV
ovoTaTiKOV (AXY), Tng oykopetpovuevng ocutroag (O0) kot TG GVYKEVTIPOONG TWV
OMK®V QAIVOMK®OV TOV yupov poddkivav ‘Andross’ kat n enidpacn g eupdmtiong
TV Tepayiov og vepd N og ddivua 2% AckopPiko o0&y + 1% CaCl, yia 3 min, petd

oamd 3 Kol 6 NUEPES GLVTIPNOTG.

YuykévTpoon
. OMK®OV
Metaygipion ~ ZKMIPO™TO  Ayy 00 POIVOLIKGY
oapras (mg gallic

acid/100ml)
dpeokokoppéEVa 40,5¢ 13,6ab 0,6a 29,4b
Nepo ad 42,1c 14,5a 0,4b 30,5b
6d 47,8b 12,7b 0,4b 27,9b
Asc+Ca  3d 47,8b 14,8a 0,4b 57,0a
6d 63,0a 14,4a 0,5b 53,0a

Zn u(lVTlKéTT]T(I Kkk * dokk dokk

Inuavtikotnto: * eninedo onpoviikdmrog 0,05, *** eninedo onpoviikdmrog 0,001

455 Tiykpron petald petayepicemv Kol ypovov GuvTipnons oTe PoodKiva

‘Symphony’

Ot TopapeTpol Tov ypouatog capkag L*, b* kot to Chroma eiyov mopopoteg
Tipég oe 0heg Tig petayepioetg (Iliv. 4.31). H mopdpetpog tov ypdprotog capkog a*
OTO PPECKOKOUUEVA 1 0T TEUAYIOL TOV UPanTioTnKOV G VEPD KO cuVTNPHONKOV
v 3 uépeg glye pKpoOTEPES TIUEG Omd ot Tov gpfamtiomnkay og ddAlvpa Asc+Ca
Kot cuvinprinkav yo 3 nuépec. H yovio Hue tov tepayiov mov epfoantiotmroy o
ddvpa Asc+Ca kot cuvinprinkay yio 3 nuEPES eiye LIKPOTEPES TIUEG OO LTI TOV
(PPECKOKOUUEVOV KOl TOV TEUA)I®V Tov gufantiomnkay 6€ vepd Kot cuvtnpnoOnkay

v 3 nuépec.

IMivaokog 4.31 Metofoléc TV mapapéTpov xpodpotog odprog L*, a*, b*, Chroma kot

™ yoviag Hue poddxivav ‘Symphony’ kot 1 erxidpaomn g eppantiong tov tepayiov
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og vepo N o€ ddavpa 2% Ackopfiko o&d + 1% CaCl, ywo 3 min, petd and 3 nuépeg

GLVTNPNOTG.
Metayeipion L* a* b* Chroma Hue
dpeokokoppéEVa 73,4 2,3b 49,9 49,9 87,4a
Nepd 3d 74,3 2,2b 47,3 47,3 87,4a
Asc+Ca  3d 73,2 3,4a 47,4 47,5 85,9b
INHovTIKOTITO NS * NS NS *

Inpoavrikotnto: NS pn onuavtikn dtapopd, * erxinedo onpavikdmmroag 0,05

H oxdnpémra ¢ odpkoc TV QPECKOKOUUEVOV KOl TOV TEROYI®V 7OV
eupontiomray oe dtdhvpo Asc+Ca ko cvvenpnOnkav yuo 3 nuépeg eiye yoUNAOTEPES
TIWES Ao aVTEG eKEiv@V OV guPanticTnKoy 68 vEPD Kat cuvtnpnOnkav yio 3 nuépeg
(ITiv. 4.32).

Ta AZE ko1 1 OO 10V YUY TV TEpAYIOV elyav TapOUOLES TILEG G OAEG TIC
petayepioeig (Iiv. 4.32).

Ta oAkd @arvokd Tov YoUoL TV Tepa)iOV oV EUPATTIGTNKOY GE VEPD Kol
ocvvinpnOnkav yio 3 nuépeg iyav younAOTEPES TIUEG OO OVTEC TOV PPECKOKOUUEVOV
KOl 00T e TN GEPE TOuG &lyov YAUNAOTEPEG OMKDOV POIVOMK®OV a0 OVTE TOL

eupontiorayv og dtdlvpa Asc+Ca kar cuvinprnkay yia 3 nuépeg (Iiv. 4.32).

IMivakag 4.32 Metoforéc g okAnpdtrtog GApKag, TOV OIAVTOV GCTEPEDV
ovotatikaVv (AXY), g oykoperpovpevng o&vnrag (O0) Kot TG CLYKEVTPMOONG TOV
OMK®V  QUIVOMK®OV TOL YLUOV poddakivemv ‘Symphony’ kot 1 emidpoaon g
eupamtiong Tov tepayiov og vepd i o didivua 2% AockopPikd o&v + 1% CaCl, yia 3

min, petd omd 3 Kot 6 MUEPES GLVTHPNONG.

103

Institutional Repository - Library & Information Centre - University of Thessaly
17/10/2023 00:52:03 EEST - 167.114.118.212



YuyKEVTPpOOT

' TkAnpoéTnto OMKOV
Meroysipion 62:)’](“2 AXXY 00 QUTVOATKEY
(mg gallic
acid/100ml)
dpeokokoppévVa 45,0b 11,4 0,7 26,5b
Nepd ad 54,8a 11,5 0,7 22,0c
AsctCa  3d 47,8b 11,6 0,7 37,8a
INRavVTIKOTNTO kel NS NS folakad

Inuavtikotnto: NS pn onuavtikn dapopd, ** eminedo onuavticotntag 0,01, ***
eninedo onpavtikodtnrag 0,001

4.5.6 LOykpron peTOED pPETOYEPICEMV KOl YPOVOL GUVTIPNOIS OTE POSGKIVOL

‘Everts’

H mopduetpog tov ypodpatog odpkag L* tov tepayiov Okov tov
petayepioemv eiye mapopoteg tipég (Iliv. 4.33). H mapdpetpog tov ypdpotog chpkag
a* tov tepoyiov mov gupontiokav og ddAvpo Asc+Ca kot cuvnpndnkav yio 3
NUEPES elye yaunAOTEPES N 10€G TYWES amd avTy| TV Tepayiov Tov gppontiotnKay e
vepd Ko cuvinprnkay 6e 6 NUéEPES N EUPATTIGTNKOV GTO TPONYOVUEVO dLAVLO KO
ocuvtnpnOnkav yo 6 nuépeg eiyav younAdtepeg N ioeg Tipég a* amd avty ekeivev Tov
epuPantiomkav o vepd Ko cvovinpnOnkav yo 3 MuEPES Kol TEAOS OVTA E0MGOV
YOUNAOTEPEG M 1oEC TIEG @* amd Ta ppeoKokoppéva. H mapduetpog touv ypdpatog
oapkag b* tov tepayiov Tov eppantiotnkay o vepd Kot cuvTnPNONKAY Yo 6 NUEPES
elye yopnAoTEPEG TIWES amd aVTN TV TEPAYIOV ToL gufontiotnKov € OldALUA
Asc+Ca kot cuvinprinkav v 6 MUEPES, AVTA LE TN GEPA TOVG EYOV YOUNAOTEPES
TIEG omd ekeiva mov guPantiotnkav o€ vepd yia 3 nuépec | o ddlvua Asc+Ca kot
ocovtnpnOnkav vy 3 nuépeg kKo téAog owtd elyov pukpdTEPEG TIWEG a* amd To
ppeokokoupéva. To Chroma tov tepoyiov mov epfoantiotnKoy o vepd 1 6€ StdAvpa
Asc+Ca kot ocvvimprinkov yioo 6 Muépec giye YauMAOTEPEG TWEC OO OVTO TOV
Tepayiov mov epfoanticmnkay 6e vepd 1 TO TPONYOVUEVO SGAVUO Y10 3 MUEPES KOt
aVTA pe TN GEPa Tovg YaunAotepeg Twég Chroma and to gpeokokoupéva. H yovia
Hue tov tepoyiov siye mapopoleg Tipég oe OAeG TIG HETUYEPITELS OTIC 3 KOl 6 MUEPES

GLVINPNOTG.
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IMivokog 4.33 Metofoléc TV mapapéTpov xpopotog odprog L*, a*, b*, Chroma kot
¢ yoviog Hue poddkivav ‘Everts’ kot n enidopacn g eupdntione tov tepayiov oe

vepd N og ddAvpa 2% AckopPikd o&d + 1% CaCl, ywo 3 min, petd amd 3 ko 6

NHépeg cuvTiipnang.
Metaygipion L* a* b* Chroma Hue
®peokokoppéva  67,4ab 10,3a 58,2a 59,1a 79,9
Nepo 3d 66,9b 9,8ab 56,0b 56,8b 80,0
6d 67,6ab 8,7bc 53,3d 54,0c 80,6
AsctCa  3d 67,4ab 8,4c 56,0b 56,6b 81,5
6d 69,6a 8,8bc 54,4c 55,1c 80,8

* *k*k *k*k NS

INHOVTIKOTNTO, NS

Inpovrikéomnto: NS pun onpavtikn dwgopd, * emimedo onpoviikdomroag 0,05, *** enimedo
onpavtikdtrag 0,001

H oxhnpémra cdprog tov tepoyiov mov epfontictnkov o€ vepd Kot
ocovtnpnOnkav v 3 ko 6 Muépeg N TV Tepayiov mov gufantictnKov ce dtdAvua
Asc+Ca kot cvvinphnkov yio 3 nuépeg gixe YoOUNAOTEPES TWEG OO QLT TOV
(PPECKOKOUUEVAOV KOL QVTA LE TN GEPA TOVS ElYOV XAUNAOTEPES TIUEG OO EKEIVOL TOV
eupontiotrayv oto dtdAvpo Asc+Ca kot cuvinpnOnkav yuo 6 nuépeg (Iliv. 4.34).

Ta AZX tov yopob tev tepayiov mov epfontictnray o ddAvpa Asc+Ca n
og vepd Kat suvinphonkay yo 3 1 6 nuépec, avtiotorya, eiyov YoUnAOTEPES TILES amd
ekelva mov gppantiomkay og vepd kot dStdivpo Asc+Ca kot cuvinpnonkay ya 3 1 6
nuépes, avtiotorya, | amd ta epeokokoppuévo (Iiv. 4.34).

H OO 1tov yopod tov tepoyiov mov eupomtiomkav o€ vepd Kot
cuvtnpnOnkav yu 3 kot 6 nuépec | awtdv mov guPantiotnkav ce ddivpa Asc+Ca
Kol ovvinphinkav to 1010 YPovVIKO ST €ixe YAPUNAOTEPEG TIWEC Oamd TO
opeokoxoppéva (Iiv. 4.34).

H ovykévipoon oMK®OV @QOIWVOMK®OV TOL YVUOV TOV TEHOYIOV TOL
eupontiomkay o€ vepd Kot cuvtnpnOnkav ywo 3 kot 6 nuépeg NTav younAdtepn and
OVTA TOV PPECKOKOUUEVAOV, OLTA UE TN GEWPA TOVG YOV YOUNAOTEPN GLYKEVTIPWOON
OMKOV  QowvolMk®v omd ekelva mov euPantiotmkov oe dwdAlvuo Asc+Ca ot
cuvtnpNONKay yoo 6 NUEPESG Kot TEAOG QVTA YoV YaUNMADTEPT] GLYKEVTIPMGT OAMK®OV
QOVOMKOV amd eketva mov gppoantiomkay oto 1610 dtddvpa yuo 3 nuépeg (Iliv. 4.34).
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MMivaxog 4.34 MetofoArég ™c okANpOTNTOG OOPKOS, TOV OOALTMV GTEPEMV
ovoTaTiKOV (AXY), Tg oykopetpovuevng ocuotrag (O0) kot TG GVYKEVTIPOONG TWV
OAIK®V (POIVOMK®V TOL YLpov poddkivev ‘Everts’ ko n emidpaon g epufantiong
TOV Tepayiov o€ vepo N og ddivua 2% AckopPikd o&0 + 1% CaCl; ya 3 min, petd

oamd 3 kol 6 NuUéEPES GLVTIPNONG.

YuyKEVTPpOOT
' TKkAnpotnTa OMKAY
Meroysipion G:inga'gl AXXY 00 PURVOATKHY
(mg gallic
acid/100ml)
DpecKoKoppEVaL 25,7b 13,3a 0,7a 39,3c
Nepd 3d 22,2c 13,2a 0,5b 29,4d
6d 21,7¢c 11,3b 0,5b 30,7d
Asc+Ca  3d 22,8c 11,8b 0,6b 49,3a
6d 28,7a 12,8a 0,5b 43,5b
INpavTikétTa Kk Kk *xk *xk

Inuavtikotnto: *** gnimedo onpovikommrog 0,001

4.5.7 XOykpron pETOED NETOYEPICE®V KAl YPOVOVL GUVTNPNONS OTU POSAKIVA
‘Loadel’

Ot mapdipetpot Tov ypodpatog chpkag L*, a* ko n yovie Hue siyav mapdpoteg
TIUEG o OAeC TIG petoyelpioelg ot 3 ko 6 Muepeg osvvipnong (Iiv. 4.35). Ot
TOPAUETPOL TOV YpOdUATOC ohpkac b* kot Chroma tov tepayiov mov eupantiotnkay
oe Oowivpa Asc+Ca kot covinpnOnkav ywo 3 kKou 6 MUEPES 1 OLTOV TOL
euPontiomray o vepo Yoo 6 nuUéEPeg elyav eErappd YapumAOTEPES TIHEG OO QVTES TMV
Tepayiov mov eufantioTnray 6e vepo Yo 3 NUEPES, EVM TO PPECKOKOUUEVA ELYAV TIG

vynAdtepeg TnéG b* war Chroma.

Mivoxog 4.35 Metofolég TV mapapéTpov xpodpotog odpkog L*, a*, b*, Chroma kot
¢ yoviag Hue poddaxwvev ‘Loadel’” kot 1 enidpaon ¢ epPantiong tov tepayiov ce
vepd M og ddAvpo 2% AockopPikd o&d + 1% CaCl, yio 3 min, petd amd 3 ko 6

NUEPEG GLVTNPNOTG.
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Metayeipion L* a* b* Chroma Hue

dpeckokoppéva 70,4 3,7 53,5a 53,6a 86,0
Nepo 3d 70,3 5,0 52,1ab 52,3ab 84,6
6d 70,9 5,0 51,2b 51,5b 84,5

AsctCa  3d 69,4 3,7 50,5b 50,6b 85,9
6d 70,2 3,8 50,5b 50,6b 85,7
INRavVTIKOTNTO NS NS i ol NS

Inuoaviikotnto: NS pun onuavticn dtagopd, ** eninedo onuavtikotnrog 0,01

H oxnpdémra g obpkag tov tepoyiov mov gupantiomnkav ce vepd kot
ocovtnpnOnkav v 6 nuépeg elye YOUNAOTEPES TIUES OO OVTH TOV TEHOYIOV TOL
eupontiomkav og ddAivpa Asc+Ca kot covinpndnkav yio 3 1 6 nuépeg, evad Ta
Tepdyle mov eufomtiotnkov oe vepd kol cvvimpnOnkoav yioo 3 MueEpEs M TO
ppeckoKoppéva elyov v vynAodTEPN TN oKANpOTNTOS capkag ([Tiv. 4.36).

Ta AXX tov yopod TtV tepayiov mov euPoamtiotnkov ce vepd Kot
ocuvinpnOnkav yu 3 kot 6 MuéEPec NTOV YOUNAOTEPD OO VT TOV EUPanTicTNKOV GE
dlopa Asc+Ca ko cuvimpnonkav yuo 3 kot 6 nuépeg N o ppeokokoppéva (ITiv.
4.36).

H OO tov yopod tov tepayiov mov eufontictmkay ce vepd N o€ ddAvpo
Asc+Ca kot ocvvinpnOnkav yww 6 mMuépec MTOV YOUNAOTEPN OO OVTA TOL
eupomtiomkay og vepo 1 o€ ddivpa Asc+Ca kar cuvinprinkav yio 3 nuépeg, Vo
t0 ppeokokoppéva gtyav v vymrotepn iy OO (Iliv. 4.36).

Ta oAMKkd @AIVOAMKA TOL YVUOD TV PPECKOKOUUEVOV 1) TOV TEUNYI®V TOV
euPantiomkayv og vepd kar cvovinpnOnkav yia 3 kot 6 nuépeg giyov YoUNAOTEPES
TIWEG amd avtd mov guPantiotnkov oe ddivua Asc+Ca kot cuvimpnonkav yuo 6
NUEPES KOl QVTA UE TN GEPA TOVG YOUNAITEPES TIHEG OO ALTA OV EUPONTICTKAY GE

ddvpa Asc+Ca kot suvinprnkay yio 3 nuépeg (Iiv. 4.36).

MMivakag 4.36 Metoforéc g oxkAnpdmrTag GApKag, TOV OOAVTAOV GCTEPEDV
ovoTaTiKOV (AZY), Tng oykopetpovpevng o&uotrag (O0) kot TG GLYKEVTIPOONG TOV

OMK®OV QaVOMK®Y ToV yupod podakiveov ‘Loadel’ kor 1 enidpaon g eppdmtiong
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ToV Tepayiov og vepd N og dtddvpa 2% AockopPiko o0&y + 1% CaCl, yia 3 min, petd

oamd 3 Kol 6 NuéEPES GLVTIPNONG.

YuykévTpoon
: TKMpéTTa OMKGOV
MeTaysipion G:ilp n AXX 00 POIVOMIKEDY
PKOG .
(mg gallic
acid/100ml)
dpeckokoppéva 38,3a 11,3a 0,7a 23,4c
Nepd 3d 34,4a 9,9b 0,6b 21,3c
6d 24,1c 9,5b 0,5c 20,2c
Asc+Ca  3d 26,8bc 11,2a 0,6b 41,3a
6d 30,0b 11,0a 0,5c 32,2b
Zl]u(l\"rlK(’)‘ﬂ]‘r(l **k* **k* *k*k *k*k

Inuavtikotnto: *** gninedo onpoviikdmrog 0,001

4.6 Ay)édro

4.6.1 Xoykpion petald petoyspicsov oto ‘Coscia’ perad amé 3 mpépseg

cuvTIPNONG

H napapetpog tov ypodpotoc cdpkag L* tov tepayiov mov gppantioctnkav o
vepd N og ddAvpa Asc+Ca elye younAOTEPES TIUEG A0 AT TOV PPECKOKOUUEVOV
(ITiv. 4.37). H mopdipetpog tov yp®dUATOS ohpkos a* glye TapOUoleg TIUEG G OAEG TIG
uetayepiostc. H mapauetpog tov ypopatoc odpkoag b* ko to Chroma tov
(QPECKOKOUUEVOV Kol TV Tepayiov mov espPantiotnkav ce ddAvpa Asc+Ca elye
YOUNAOTEPES TIES amd OVTEC TV TEpayiV Tov epPantiomkay og vepo. H yovia Hue
Tov Ttepayiov mov euPoamtiommkav oe vepd &ixe younAdtEPEG TIMEG OO TO
(QPECKOKOULEVA, VD TO TeRd e mov gpPantiomnkav oe owdAvpo Asc+Ca elyav

evoldpeoeg Tipég Hue.

IMivoxog 4.37 Metofoléc TV mapapéTpov xpodpotog odprog L*, a*, b*, Chroma kot
™m¢ yoviag Hue ayladidv ‘Coscia’ kot n enidpacn ¢ euPantions Tov tepoyiov 6e
vepd N og ddivpa 2% AckopPikd oy + 1% CaCl, yuo 3 min, petd and 3 nuépeg
GLVTNPNOTG.
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Metaygipion L* a* b* Chroma Hue

DdpeokoKoppEVa. 75,9a 2,1 12,7b 12.9b 99,4a
Nepo 3d 74,6b -2,2 15,8a 16,0a 98,0b

Asc+Ca  3d 74,5b -2,0 13,5b 13,6b 98,5ab

INHOVTIKOTNTO * NS kel e *

Inpoaviikomnto: NS pun onuoviikr dwueopd, * emimedo onpovikomroag 0,05, ** emimedo
onuavtikomrog 0,01, *** gninedo onpavikdmmrag 0,001

H oxdnpomra cdprkoc tov tepoyiov elye mopopoles Tég oe OAES TIG
uetayepioeic (ITiv. 4.38).

Ta AZXE tov yopov TV tepayiov mov sufamtiotnKov o€ vepd MTOV
xopnAotepa omd avtd TV tepyiov mov suPantiotnkoav oe odAvpo Asc+Ca ko
avtd pe ™ ogpd Toug elyav youniotepa AXE and to ppeokokoppéva (Iliv. 4.38).

H OO tov yopov tov tepayiov mov euPantictnKay o€ vepd NTav YoUUnAoTEpT
amd avt] TOV Tepoyiov mov eufomtiomkav oe SidAvpo Asc+Ca, evd Ta

ppeokokoppéva etyav evorapecss tipég (Iiv. 4.38).

Mivaxkog 4.38 MetafoArég g okAnponTog COPKOS, TOV OOALTMV GTEPEMV
ovoTatiKOV (AZY), g oykopetpovpevng o&vtrog (O0) kot TG GLYKEVIPOONG TOV
OMK®V QUVOMK®OV TOL yupol ayradiov ‘Coscia’ kat 1 enidpacn g eppantions tov
tepayiov og vepo 1 o€ didivpa 2% AckopPikd o&H + 1% CaCly yio 3 min, petd and

3 ko 6 NUEPES TLVTNPNOTG.

Meraygipion EK)",IP‘S"I"“ AXY 00
GaPKOG
dpeokokoppéva 56,4 14,5a 0,2ab
Nepd 3d 58,1 13,3c 0,2b
AsctCa  3d 58,8 13,6b 0,3a
INUROVTIKOTNTO NS faleled *

Inuoviikotnro: Enuavtikotnro: NS un onuaviikr daeopd, * eninedo onpavtikoétnrag 0,05,
*#* eminedo onuavtikdtroag 0,001
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4.6.2 LOykpron HETUED TOIKIALOV TOV QPECKOKOUUEVOV OYA0ILDOV

Ta tepdyia mov wponAbav amd ‘Coscia’ eiyov TG HEYOADTEPEG TIUEC OTNV
TAPAUETPO YpduaTog odpkag L* cvvorwkd (TTiv. 4.39). Ta tepdyio and ‘Kpootdiir’
elyov TG YOUNAOTEPES TIUES GTO PPEGKOKOUUEVO KOL GE AVTA TOL EUPARTTIGTNKAV GE
Sl Asc+Ca, evod elyav evoldueoeg tipnég L* avtd mov gpPantiotnkoav oe vepo.
Ta tepdyo and ‘Sissy’ eiyav tic yapnAdtepeg Tinég L* oe avtd mov eppantiotnkay
o€ vepo Kt o€ dtdhvpa Asc+Ca, evd Tic VYNAITEPES TIUEG EYAV OTOL PPECKOKOUUEVAL.

Ta tepdyto and ‘Kpouotdril’ édmoay Tig HeYOADTEPEG TIUEG OTIG TAPUUETPOVG
YPOUOTOG 6apkag a*, b* kat oto Chroma og dleg Tig petayelpioelg (PPESKOKOUUEVQ,
gupantion oe vepd, euPdantion oe ddivpo Asc+Ca) (ITiv. 4.39). Ta tepdyo omod
‘Coscia’ elyav TIg MIKPOTEPEG TIES, EVA Ta TEUAYLO amd ‘SiSSY’ eVOIAUETES TIHES GE
OAEG TIG LETAYEPIOELS.

Ta tepdyio and ‘Coscia’ eiyav tig peyaddtepeg TipéG ot yovia Hue, evo to
tepdye amd ‘KpuotdAdl elyav g pikpotepes TYWEG oTig 2 and T 3 HETOYEPICELS
(TTiv. 4.39). To tepdya and oyrddio ‘Sissy’ elyav oTIC TEPIGCOTEPES UETOUYEPIOELS

EVOLOUETEG TIUES.
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IMivokog 4.39 Metofoléc TV mapapéTpov xpopotog odproc L*, a*, b*, Chroma kot
™m¢ yoviag Hue, tov mowkihov ayradiov ‘Coscia’, ‘Kpvotddit’ kot ‘Sissy’ adld kot
™m¢ eupdmrtiong tov tepayiov toug oe vepd N oe ddhvpa 2% AckopPikod o0&y + 1%

CaCl; yia 3 min, petd amd 3 nuépeg cuvINPNoNG.

Mow./Hpep.  Metoygipion L* a* b* Chroma Hue
Coscia dpeokokoppéva  759a -2,lef  12,7d 12,9¢ 99,4a
Nepd 74,6b -2,2ef 158cd  16,0de 98,0b
Asc+Ca 745b  -2,0e  13,5d 13,6e 98,5ab
Kpuotddt  @peokoxoppéve 73,1b  -15d  17,9bc  18,0cd 94,8¢
9/4/2013
Nepod 66,9c 0,8b 22,6a 22,6ab 88,0ef
Asc+Ca 67,9c 06b 21,8ab 21,7b 88,4e
Sissy dpeokokoppéva  76,la  -2,6f 15,9¢ 16,1d 99,3ab
13/11/2013
Nepod 58,6d 1,8a 22,6a 22,7a 85,3f
Asc+Ca 67,6c -1,0c  18,3b 18,3c 93,3d
INHOVTIKOTNTO
, *kx *kx *kx *kx *k*x
Merayeipion
EXAos 1,54 0,31 1,04 0,89 0,92

Inuavtikotnto: *** gninedo onpoviikdmmrag 0,001

H oxdnpdémta g odpxoc gliye T1c peyohdtepec TIUEG OTO TEUAYLOL TOV
nponABav amd ‘Coscia’ kot Tig piKkpoTEPES TIEG 6€ avtd amd ‘KpovotdAit” ko ‘Sissy’
oe 0heg TG petayepioeig (Iliv. 4.40).

Ta AXX 10V YLHOD TV Tepoyiov mov mponibav omd ‘Coscia’ eiyoav Tig
YoaEMAOTEPEG TIHEG € oyéon pe ovtd omd ‘KpvotdAil' kar “Sissy’ oe Oleg Tig
petayepioeig (Iliv. 4.40).

H OO tov yopov tov tepoyiov mov mponibav amd ‘Kpuotdril’ siyov Tig
ueyaAdtepeg TEG, autd amd ‘Sissy’ Tig yaunAdtepec, evd ovtda omnd ‘Coscia’

EVOLOUEDEG TIHEG o€ OAeG TIg petayelpioelg (T1iv. 4.40).
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Mivaxog 4.40 MetofoArés ™c oKANPOTNTOG OCOPKOS, TOV OOALTMV GTEPEMV
ovotatikadVv (AXY), g oykopeTpovpevng o&vnrag (O0) Kot TG CLYKEVTPMOONG TOV
OMK®V QOVOAK®Y TOV YO0l mokiMdv ayradidv ‘Coscia’, ‘KpvotdAil’” ko ‘Sissy’
aAAG Kol TG eupanrtiong tov tepoyiov Toug oe vepd N o ddlvpa 2% AckopPikod

o0&y + 1% CaCl; yia 3 min, petd and 3 nuépeg cuvtipnong.

, xinpotmra ALY 00
IMow./Hpep. Merayeipion ChPKOG
Coscia DpecKOKOUpEVL 56,4ab 14.5¢ 0,2b
Nepo 58,1ab 13,3d 0,2b
Asc+Ca 58,8a 13,6d 0,3a
Kpvootaiit DpecKoKoUpEVOL 16,6¢ 16,0ab 0,3a
9/4/2013

Nepo 12,9d 15,8b 0,3a
Asc+Ca 20,3b 15,6bc 0,3a
Sissy DPEGKOKOUEVQL 15,7cd 15,4bc 0,1c

13/11/2013
Nepo 10,3d 16,3ab 0,1c
Asc+Ca 15,9cd 16,6a 0,1c

INROVTIKOTNTO

HOLK]}\ia **k* *k*x *k*x
Metayeipion E NS NS
EXA¢ 05 3,38 0,64 0,05

Inuavtikotnto: NS pn onuavtiky dapopd, *** eninedo onpoaviikotnrog 0,001
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4.6.3 Xoykpion petald PETAYEPICEMV  OTIS OLAQOPES TOIKIAIEG TOV

PPECKOKOUUEVOV OYAAOLDV

Ta @peokokoppéva oyAdolo elyov Tic HEYOADTEPES TYEC OTNV TAPAUETPO
ypodupotog odprog L* oe dhec T mowidieg (‘Coscia’, ‘Sissy’ ko ‘Kpvotaiir’) (ITiv.
4.39). Avtibeta to tepdyla mov epfontiotnkoy o€ vepd N oe didAlvpo Asc+Ca giyav
TIG YounAOTEPEG TIUEG L*.

H mapdpetpog tov ypdpatog capkog a* eiye mapopoleg THéG o€ OAEG TIC
uetayepioelc tov tepayiov mov mponibav omd  ‘Coscia’ (IMiv. 4.39). Ta
(PPECKOKOUUEVO ElyaV TIG YOUNAOTEPES TIUES 6€ T amd “Sissy’ kot ‘Kpvotdidr’. Ta
tepdye and ‘KpvotdAdl' mov epPantiotnkov ce vepd N ddlvpa Asc+Ca eiyav
nopopotes vynAég Téc. Ta tepdyia omd ayradia Sissy’ mov sufanticTnkov g vepd
elyav T vyNAOTEPES TIEG a*, e ta Tepdyta mov epPantictnray o dtdlvpa Asc+Ca
Vo £X0VV EVOLAUETES TILEG.

Ta tepdyo mov epPantiotnrav ce vepd eiyav TIG HEYOADTEPES TIUES OTNV
TopaueTpo xpopotos capkag b* kot oto Chroma ce Oheg TG TOWKIAEG, Evd T
ppeokoxoppéva Tig youniotepes (Iiv. 4.39). Evabpeces tipég £dmcav to tepdyto
nov gpPantiomnkav o€ dtdAvpa Asc+Ca og OAEC TIG TOIKIALES.

Ta ppeokoxoppéva tepdyto elyav T peyaAvtepeg THES TG Yyoviag Hue og
OAEG TIC MOWKIAMES, evd avtd mov gupantiomkav oe vepod Tig pikpotepeg (Iliv. 4.39).
Evdudpeceg Tpég €dmaav ta tepdyia mov gppanticmray oe dtdivpo Asc+Ca oe dAeg
TIG TOIKIALEG.

H oxinpdémra g odpkog ota tepdye mov mponAbav amd ‘Coscia’ ftov
napopoo. oe 0leg Tig petayepioetg (Iiv. 4.40). Ta tepdyo mow. ‘KpvotdAil mov
eupontioTray og vepd elyav TIC UKPATEPES TYES GKANPOTNTAG GAPKOAG KOl AVTE TOV
eupontiomkay oe dtdhvpo AsC+Ca Tic HeYaAVTEPES TIUEG IE TO PPECKOKOUUEVA VOl
&yovv evdlaueoec Tués. To tepdyto oyradidv ‘Sissy’ mov eppantiotnkay e dialvpa
Asc+Ca kot to PeCKOKOUUEVO TEUAYLOL ElYaV TIC UEYOAVTEPES TIUEG OKANPOTNTOGC
GOpPKOC.

Ta AZY ko1 1 OO 10V YUV TOV TEPAYIOV ElYOV TAPOUOLES TIUEG GE OAEG TIC

petoyelpioelg otig avapepdpeves mowkiaieg (ITiv. 4.40).
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5. XYZHTHXH

5.1 Aépag xan 1-MCP

5.1.1 Ermiopaon ¢ perayeipiong oroxkinpov priov pe 1-MCP otnv mowotnta

TOV QPECKOKOUPEVOV

Tepdyo MAov ‘Red Chief’ amd kapmodc mov déxOnkav apéomg petd
ovykodn 1-MCP kot cuvinpnOnkav yia 43 nuépeg elyav avoytdtepo Ypd, NTOV
O OKANPA, ElYav YOUNAOTEPT GLYKEVIPMOTN GUIVOMKOV Kot apopown AXE kot OO
pe tepdyto amd Kapmovg mov dg 0&xOnkoav 1-MCP. Metd and cuvtipnon tov kopmov
vy 111 nuépeg, ta tepdya pniov ‘Red Chief’ and kaprodg mov d&xOnkav 1-MCP
elyav mapopoto ypopa kot OO0, rav okAnpodtepa Kot eiyav VYNAOGTEPN GLYKEVTPOON
QoVOMKOV Kot AXE amd Tovg kapmovg mov o€ d&yxOnkav 1-MCP.

Tepdya pniov ‘Granny Smith’ amd kapmovg mov déxOnkav 1-MCP petd
ocvykod” kol cvuvenpnOnkav yuo 33 kot 90 fuepeg elyov TAPOUOLO YPDUL GAPKOC,
AYE xar OO, vyniotepn (33 muépeg ovvtnpnomng) 1 ToPOUO. GLYKEVIPOON
QOVOMK®OV KOl LYNAGTEPT, GKANPOTNTA GAPKOS amd Kapmovg mov de d€xOnkav 1-
MCP. Zvvontikd to 1-MCP dwatrpnoe tn okinpodtto TV TERayiov VYNAOTEPN GE
oyxéon pe Ta Tepdylo Tov TPV TV Komn dev elyav dexbel 1-MCP. Eriong, to 1-MCP
dev emnpéace otabepd Kot GAAN TOPAUETPO TOLOTNTOG TOV TEUAYIOV UNAWV.

[Mapopowa ot Perera x.a. (2003), o Watkins (2008) kot ot Siddiq «.a. (2014)
KatéAnEav OTL To PPEGKOKOUUEVA TPOTOVTO 0l Kopmovs mov d€xOnkav 1-MCP ftav
oKANPOTEPQ AO OVTA 0o KapTovg oL de d€xOniav. Ot Aguayo k.o. (2006) kat ot
Zheng «.a. (2014) Bpikov 0Tt pPECKOKOUIEVE, TPOTOVTA amd Kopmovs Tov d&xOnKay
1-MCP dev mapovciocoyv onUavTIKES S1apopEéG 6TO Ypoua TS aapkac 1 oty OO pe
10 ¥pOVO GE GUYKPION HE OWTA TOL pdpTvpo. Akdua, ot Perera x.a. (2003) xot ot
Calderon-Lopez «.a. (2005) avépepav 6tL 1 xpnon tov 1-MCP dev emnpéace ta ALE
katl v OO0 tev ppeckokoppéveV mpoidvtwv. To atBviévio yevika dev emnpedlel Ta
AYY xo1 v OO ota punio (Perera et al., 2003). Onwg eivar yvwotd, ypnon tov 1-
MCP ocg oloxkAnpo uiio (KMUOKTNPWKOG KOPTHG) TPV TOV TEUAYICHO, TPOKAAECE
peimon oto pudud mopaymyng abvAeviov Kol TEPIOPICE CNUAVTIKE TO HOAGK®LO
(Jiang and Joyce, 2002; Perera et al., 2003). X vord tepoyiopévo avovd (un

KMUOKTNPIKOG Kopmdc), n ypnon tov 1-MCP mpokdiece peimwon e avamvong Kot

114

Institutional Repository - Library & Information Centre - University of Thessaly
17/10/2023 00:52:03 EEST - 167.114.118.212



Bedtimoe oNUOVTIKE TNV EUEAVIOT TOV TPOIOVTOG YWPIG OUMC CNUOVTIKY ETIOpOoN
o010 poAdkopo. Kopio enidpaon de damotmOnke omv gugdvion Koabmg Kol 6To
LOAGK®OUO VOTNG TEUAYIGUEVIC GPAOLASG (LN KAILAKTNPIKOS KOPTOG) e TN YP1oN
tov 1-MCP, 6nwg avapépbnke amd tovg Aguayo k.a. (2006).

5.1.2 Eridpaon tov dwrvpoartog 2% Ascorbic Acid + 1% CaCl, etnv mootyra

TOV QPECKOKOUREVOV PA@V

Tepdyo v ‘Red Chief’ mov eppantiotray o didAvpa Asc+Ca giyav mo
avoLYTOXPOUN CapKa, TOPOHOD GKANPOTNTA, AXE Kot 0ELTNTA KOU LYNAOTEPM
GLYKEVIPMOOT] OMK®OV QOVOMKAOV amd To. Tepdyla mov gupantiomnkay ce vepo. Ot
SPOPES aVTEG PPEONKAV KAl GTIC OLO TEPLOOOVS GLVTIPNOTG TOV AKEPALOV KOPTDOV
mov peretnOnkav. Bpikape Aowmdv 6t n eufdntion oe didAvpo Asc+Ca datnpnoe
ToL TEUA(LO. LOKPOOKOTIKE KaADTEPA amd avtd mov egpfomntiotnkav o vepd. AAAG
CUYKPWVOLEVO LE TO QPECKOKOUUEVO, T TEUA) OV gufoantiotnKov o€ OtdAvua
Asc+Ca eiyav mapopoo (otig 43 nuépec) N xewpodtepo (otig 111 nmuépeg) ypopa
olprog, maplopol okAnpotTa, AXYE kot ofhtnTo Kot VYNAOTEPN GLYKEVIPW®ON
OAMK®V eovoMKadV. Me dAha Aoyia, 1 eppdrtion og dtdAlvpa Asc+Ca kamoieg popég
Lel®oE TNV HOKPOGKOTIKY EUPAVIOT] TOV Tepoyiov, oAAd Qowvopevikd adénce
datpogikn afio tov tepayiov. Ov Calderon-Lopez k.a. (2005) avépepav 0Tt 0 O
avolytoxpouo Tepdyle PnAov moapatnpnOnkav yevikd yu OAeg Tic eEetalOpeveg
TOKIAMec uqAov ota epeckokopuéva. O Watkins (2008) avépepe 6tL 1 gppdmtion
petd v xomn tov tepayiov oe dtdlvpa Asc+Ca o6tov cuvdvdotnke pe epappoyn 1-
MCP cg oAdKANpovg KapTovs, eiye 0 amOTELEGIO PPECKOKOUUEVE, TEUAYIOL UINA®Y
KOADTEPNG TOLOTNTOG.

Tepdyo pqriov ‘Granny Smith’ mov epfontiotnkav oe didlvpa Asc+Ca
TOPOVGIOCAY O aVOLYTO Kol TO TPAGIVO XPOUA, TapOUole okAnpotnta, AXY Kot
o&0NTa KoL VYNAGTEPT) CLYKEVTPMOOT] OMK®V QALVOAIK®VY OO TO TERAYL0 LAA®Y TOV
eupontioTray og vepd Kot 6TIG dVO TEPLOOOVS GLVTIPNOTG TOV OAOKANP®V KOPTDV.
Emiong, oe oclOykpion pe 10 QPECKOKOUUEVA, TO TEUAYL TTOL epPamtioTnkov o€
Sl Asc+Ca epgpavicay Ayotepo TPAcivo ¥poduUe GAPKIS, TAPOIOLN CKANPOTNTA,
AXE kot 0EVTNTO KOU DYNAOTEPN CLYKEVIPMOOT] OMKAOV QUIVOAIK®V. Avtifeta, ot
Aguayo k.a. (2006) eiyav OtL M okAnpoTNTO TG OAPKOG PEATIOONKE pETd  Omo

eupantion tov tepoyiov oe didAvua CaCly, kot avtd cvvéPn 8161t To Ca £dpace G
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HEGO oKANpLVONG He TN oLLEVEN TOV TNKTIVAOV TOV KLTTOPIKOD TOMUATOS Yo TV
TOPATOOT TNG HETACLAAEKTIKNG (ONC @peoKokoppévov tepayiov opdovAas. H
ahENOT OTN GLYKEVIPWOGT] PALVOMK®V TOV TEUOYI®V TOV gUPanticTnKoy g dtoAv L
Asc+Ca kot otig dvo mowkidieg mov peretnOnkav umopet va oyetiletor pe v
OTOPLYN TOV TOAVUEPIGUOD TMOV GUIVOADYV AOY® TOL aoKopPukov kot ypelaleTot
nepotépm peAétn. BéPata otn PiAoypapia avagépetarl 6Tt 1] aOENOT TOV TILOV TOV
OAMK®V  QavoMk®V opeiletor omnv moapéupacn tov ackopPikod o&éog otnv
ovykekpuévn nébodo (Lester et al., 2002), evd to ackopPikd 0D dev givar péPog Tmv
QUVOMK®OV ovGudV Tov Kapmov. To oiyovpo mavimg sivor 0Tt Ppébnke éupeca M
vmapEn 1oV ackopPikov 0&Eog ota Tepdylo LeTd amd 3 Kot 6 NUEPES CLVTIPNONG KoL

peimoe ) dpdon g TOAVPUIVOAOEEIBACTC KOl TO KOPETIOGIO TOV TOUMDV.

5.2 Ogppuo vepo

H petoayeipion pe Asc+Ca €6woe KoAOTEPA OMOTEAEGUATO GTO YPMUL TOV
‘Granny Smith’ kot twv ‘Cripp’s Pink’ amd avtd tng KovoTOHoL UETHYEIPIONG TOVL
EQOPUOCTNKE GE TEUAYLO KOPTOV OV epPantictnray oAOKANpoL 6e Bepud vepd Kot
OTN CULVEYEW TO TEUAYLA TOVG ©6TO TPonyovuevo Stdivpa. Or Javdani x.a. (2013)
avépepav OTL, T000 M petayeipion pe aoKopPikd 0EL OGO KOl TMV OKEPULOV KOPTMV
pe Oepud vepd, pelmoov 1O KOEETWGUO TOV PECKOKOUUEVOV TeEpa)iOV UNA®V,
®oTO00 1 guPantion oe diwhvpa 1% ackopPucd 0&H MTav TO ATOTEAECUATIKY O
v gupantion o€ Bepud vepod (50 °C).

H oxinpomra g cdpkog ota tepdyia v ‘Cripp’s Pink’ ftav vymidtepn
petd omd eupdamrtion oe ddivpo Asc+Ca, amd 0Tl o avTd omd KOPTOLS OV
nponynOnke petoyeipion pe OBeppd vepd, To omoion mopovciacav  TapOULOLL
oKANPOTNTO UE TO TeUdylo mov eufomtiokav oe vepd. Avrtibeta, ota ‘Granny
Smith’ kot ot dvo petayeipioelg dev Edmwoav a&droya anoteréouata. Eival yvootd
0Tl 01 TNKTiveg €ivor To KUPLOL GLGTATIKG TOV KVTTOPIKOL TOLYDHATOS TOV KapTdv. Ta
évlopa PG ka1 PME mpokadohv tnv amotkodounon tov mKTvev 6Toug Kopmovs, e
amotéleopo T peiwon g okAnpomtag (Kovkovvapag, 2007). AvtiBeta, Oetikn
emidpaon ™G Oeplkng HETAXEIPIONG OTN OTHPNOT TNG OKANPOTNTOS TG CAPKOG
Exel avoeepbei Yo ppeckokoppéva oyradia kot poddkva (Abreu et al., 2003; Steiner
et al., 2006).
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H petayeipion tov oAoxAnpov pAov pe Bepuod vepd kot otn cvvExeld 1M
euPantion Tov tepoyiov oe dtdhvpa Asc+Ca, de pavnke vo £yl CNUAVTIKN ENLOPOOT
ota AXX. 1o mendvi cantaloupe n epappoyn pe Oepud vepd oe 0OAOKANPOLS KOPToUg
de pavnke va emmpéace T AXE TOV QPECKOKOUUEVOV, OALL KOl YEVIKA, TO Bepud
VEPO GTOVG OKEPOLOVG KAPTOVS 0V TOPOVCINCE KOl KOUIOL OpVNTIKY ETOpOoT OTO
TOLOTIKG YOPAKTNPLOTIKG TV Ppeokokoppévav (Fan et al., 2008).

H ovykévipoon tov oMKOV QoIVOMK®OV NTOV VYNAOTEPN KOl OTIS OLO
petayelpicelg Kot 6Tig 0vo eEeTalOpeveg TOIKIAEG, 6€ cUYKPLoN HE TO UAPTLPA KOL TO
ppeokokoppéva. Ot Gil k.a. (1998) eiyav 611 1| eppdntion o€ ackopPikd 0D, £dpace
OTOTEAECUOTIKA MG AVAY®OYIKO HEGO KOl EUMOOICE TN UEIMON NG GLYKEVIPWOGONG
OMK®V QOWVOMK®OV og Tepdyto uAov ‘Fuji’. Mropel Ouwc omAd vo. opsiletal oty
napépPacn tov ackopPikod 0EE0G otV avAALGT TV OAMKOV @owvoAkdv (Lester et
al., 2002). Ot Javdani k.a. (2013), Shao «.a. (2010) kot Picouet k.a. (2009) avépepav
ot n Bepuikn emelepyacio KOTEGTEIAE TNV OENGT PALVOMK®OV EVOCEMY GTO TEUAYLO

WAV, GE GUYKPLOT LE aVTA TTOL dgv d€xONKav Bepuikn petaysipion.

5.3 I'ikdoo

To dulvpa Asc+Ca+Citric ota tepdya uiiov ‘Cripp’s Pink’ eaivetotl mmg
elye KON amoTELEGUATIKOTNTA KOTH TOV KOPETIAOUATOS, EITE AVTO YPNCILOTOUONKE
puévo tov gite cuvovdotnke pe YAdoo. AvtiBeta, n emikdAvyn poévo pe YAdoo dgv
Ntav 1060 OMOTEAEGUATIKY] KOL 1 EUEAVIOT ToV Tepayiowv opoiale UE avT) TOV
tepayiov mov gufantictnkav ce vepd (tov pdptopa). H gpuPfdantion tov tepayiov o
dtdAvpo Asc+Ca+Citric 1 oe YAGGO S10TNPNOE IKOVOTOMTIKA T1 GKANPOTNTO TNG
odpkog, evd to dtdAlvpo Asc+Ca+Citric oe cuvdvacud pe yAdoo dev €0moe T
avapevopeva aroteréopato. Ed®d okomog pog ntov £va KovoTopo mpoidv mo YAvKo
amd 10 UNAo, aAAG Kot S10TPNoN TG HOKPOGKOTIKNG EUQAVIONG LE TNV ETIKAALYN
pe yAaco. [poeavadg n néBodog pe amin emkdioyn pe YAdoo yopic kdmolo tpocheto
dev Ntav amotelecpatiky. Avtiy 1 péBodog dev el doKIOoTEL TPONYOVUEV GTOV
Koopo. AMG ot Qi x.a. (2011) avépepav mwg n emkaivyrn yrroldvne (1%)
KaBvoTEPNOE AMOTEAEGLATIKA TO EVELHIKO KOPETIOGLO GTO (PPECKOKOUUEVO, TEUA L
uiov ‘Fuji’, evé 1o aokopPiko (2%) Kot to Kitpikd o0& avénoav TV avosTOATIKN
KOVOTNTA VTG KOTA TOV KOQETIAGHATOS. Tn peyoaddtepn okAnpotnto GApKog oTN

OLYKEKPLUEVN €pevva elyav Ta Ttepdya mov epfantiotnray o 2% ackopPikd oLy +
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0,5% CaCl, + 1% yrolavn, evd tepdya petd and petayeiplon pe yrrolavn eiyov
vynAdtepn okAnpdTHTO GAPKOAG amd TO MApTUPC. To HOAAKOUO TOV TERA)IOV
ovoppaivel paAAov AOY® NG VOPOAVONG TOL TNKTIKOV 0&Eoc. Qg ek ToVvTOVL, M
npoctnkn CaCl, og éva 6&wvo dtdAvpa eufantiong Oo propovce Vo ELOYIGTOTOMGEL
TO LOAGK®UO TOV TELAYIOV TOV UNAWV.

Yt tepdyia ayradiov ‘Kpvotdd’ n gppdntion oe didivua Asc+Ca+Citric
o€ OLVOLOGUO HE YAACO AETOVPYNCE IKOVOTOMTIKA OTNV TOPEUTOSICT) TOV
KapeTiaopatos. Avtifeta, n eupdmtion povo oe Asc+Ca+Citric dev €dwoe ta
emBLUNTO OMOTEAECUATO, WE EUQAVIOT] TOV TEUOYI®V TOPOUON LE OVTMOV OV
eufontiomkay oe  vepd. Avtictoyn HE TN CLUTEPWPOPE TOL  SLHAVMOTOS
Asc+Ca+Citric ftav kot 1 emkaioyn pe yAdoo. To yAdoo povo tov M polil pe
dtdAvpo Asc+Ca+Citric dtathpnoav ) okAnpoOTTa TG GAPKAG G EMIMESO OUOLN UE
VTGO TOV PPECKOKOUUEVOVY, VD awTd mov gufantiotnkav uoévo ce Asc+CatCitric
QAVNKE VO, EYOVV OKOUT HEYOADTEPN CKANPOTNTAL.

Ot Oms-Oliu «.0. (2008) mopovciocay 7TOG 1 EVOOUATOON TOV
AVTIOEEWMTIK®V N-0KETLVAOKVOTEIVNG Kol YAOLTOOEIOVNG GE EMKOADYELS OYl LOVO
peimoe ™ pikpoPloky] avamntvén, o ocbykpion pe ta delypoata mov dgv meplelyov
avToEeOTIKd, OAAGL  emiong MNTOV OMOTEAECUOTIK OTINV  TOPEUTOSICT]  TOL
KOQETIAGUATOS GE PPECKOKOUUEVO OyAddlr ov dSatnpnOnkav yoo 2 eBdopdoeg,
Yopig va emmpedletal n okAnpoTTO TOV TEROYi®V. EmumAéov, emkaAdyelg pe diyn 1
TNKTiv OlaTpnooy KoADTEPO TIS OPYUVOANTTIKEG WOOTNTES (TPOyovOTNTA, TOV
oyetiletat pe ™ okAnpodTa ohpKag) TV TEpoYioV Yo 14 nuépec.

ApPKETEG LEAETEG £XOVV OVOPEPEL TO EVEPYETIKO AMOTEAEGLOL TNG EVOOUATMONG
tov CaCl; og emkaldyelg yo T SloTnpnon g OKANPOTNTOG TOV PPECKOKOUUEVOV
QPOVTMV, EOIKA Y10 TOVG KAPTOVS EKEIVOVG OV TAPOLGLALOVY CNUAVTIKO HOAGK®LLO

TOV 10TOV KATA TN LETAGLAAEKTIKN dtakivion tovg (Oms-Oliu et al., 2008).

5.4 Ezidpaocn tov dwehvparog 2% Ascorbic Acid + 1% CaCl, otnv morétyra Tov

PPECKOKOUPEVOV
5.4.1 Mira

H  petaysipion pe  dwhvpo  Asc+Ca  mapovcioce  peyoddtepn
OTOTEAECUATIKOTNTO GTNV TOPEUTOOIOT] TOV KOQETIAGUOTOS OTO TEUAYIO UAA®V

‘Cripp’s Pink’, ‘Red Chief’ ko ‘Granny Smith’ amd ) petoyeipion pe vepo.
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H oxinpomra g odprog Tov tepayiov dtatnphiinke KoAdtepo PETA oo
eupdmtion avtdv og ddivua Asc+Ca, and 611 oe vepd, ota tepdya tov ‘Cripp’s
Pink’ ko ‘Red Chief’. Avtifeto fitav to amotéiespa ota ‘Granny Smith’.

Ta AXE kor m OO dgv petafAndnkoav petd amd petoyeipion pe Stdivpo
Asc+Ca, oe OAEC TIC TOIKIALEG.

H petoyeipion pe dddvopa Asc+Ca yevikd advénce ) ovykévipmon Tov

OAIKMV QULVOAIK®V, G€ OAES TIC TOIKIAEG GE GUYKPIOT LE TN HETOYEIPION e VEPO.
5.4.2 Ayraowo

Mobva to tepdyio omd oyAdodta ‘SiSSy’ elyov KOAVOTOMNTIKG OTOTEAEGLLOTA,
petd and gppdnrtion oe dStdhvpo Asc+Ca, otV ToPEUTOICT) TOV KAPETIAGUATOS, EVA
oe avtd omd ‘Coscia’ kot ‘Kpuotdhlht’ dev mopepmodioTnke TO KOPETIAGUA TNG
oOpKOC.

Ta tepdye omd ‘KpvotdAd’ kot ‘Sissy’ dwathpnoav 1 avéncav 1
okAMpoTTd TOoug pETd Vv eupantion oe Asc+Ca, eved ota ‘Coscia’ n petoyeipion

dev elye Kopia enidpacn otn cKANPOTNTO.
5.4.3 Zopavpnve Poddxiva

H petoyeipion tov tepayiov pe dwlvpo Asc+Ca ota ‘Andross’ kot oto
‘Andross’ ov GLYKOUIGTNKOY OVAOPILO OTETPEYE IKOVOTTOMTIKG TO KAPETIUGO GE
obyKkplon pe v eupdntion o€ vepd, evod ota ‘Loadel’ kot ota ‘Everts’ 1o mopondveo
drlvpa Ogv pelmwoe To KAPETIOOO GE oYEoMN Le TV eUPdmtion o€ vepo.

H oxinpomrta mg chpkag Tov tepoyiov Kol oTig TPES TOKIAEG petd and
eupantion tovg oe ddAvpa Asc+Ca datnpnOnke mapouola 1 awénbnke, e oyéon pe
T petoyeipion pe vepo.

Ye OleG TIG TMOKIALEG POdAKIVOV, M eUPATTION TOV TepayioV og StdAvpo
Asct+Ca avénce ™ ovykévipmon tov oAK®V @awvolkodv. Ot Li-Qin k.a. (2009)
avéPePAY OTL 1 CLYKEVIPMOT] TOV OMK®V QOIVOAIKOV NTAV UEYOADTEPT GE TEUAYLOL
POoOdaKIVOL oL guPanticTnKay 6€ dSAAVHA 0cKOPPLkoD 0EE0C amd aTAE TOV UAPTLPA.

To ackopPikd 0&0 etvar £va avaymykd HEGO KOl TOL LEUDVEL TIG KIVOVES, OV
oynuatiCovioar omd v 0&eldMOoN TOV TOAVPAIVOADV, TOW GE QOIVOAIKES EVMOGELS

(Garcia and Barrett, 2002; Danyen et al., 2009).
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Ta 10vta acPectiov dpovv GTNV ANKTIVI] TOL KLTTOPIKOD TOTYMUOTOS KOl GTN
LECT TAGKO UE OTMOTELEGILO TOV OENUEVO OYNUOTICHO THKTIVIKOD aoBeotiov (Rico et
al., 2007). Avto emnpedlel t dOVOUN TOV KLTTAPIKOD TOLYMUOTOG KOl TNV THEOT
omopyng péca otovg totovg (Manganaris et al., 2005). To vto acPeotiov emiong
oT00EPOTOOVY TNV KLTTOPIKY HEUPPpavN Kot cvupfdilovv €1ct otnv aicOnon g
okAnpottag (Fan et al., 2005), evd éxetl avagepbel mwe ta 10VTa acPeSTION HEIDOVOLV
MV am®AEwW, okANpOTTOS ota @peckokoppéva punio (Qi et al., 2011), oyidado
(Sapers and Miller, 1998) ka1 ota oAdGKANpa. podakiva (Manganaris et al., 2005).

To aoxopPikd o&0 ypnowomoteitar ce cvvovaoud pe diata acPectiov,
waitepa pe CaCly, dote va mapepnodiost 1o kapétioopa (Fan et al., 2005) kot vo
dwatnpnoet ™ okAnpodmra g odapkag (Qi et al., 2011). Ot Danyen k.a. (2009)
avéeepav 0Tt 1 euPdmtion tov tepoyiov og 2% AckopPikd o&d + 4% CaCl, avénoe
™ oKANpOTNTA NG GapKag Ge Tepdye pumavivag. Qotoéco, ot Danyen k.a. (2009)
vrooTNPLEAY OTL, OV KOt VINPYE Eva GLVEPYIKO amotédecspa petah aokopPikov o&€og
Kol YAwplovyov acPectiov 6TV avacTOAN TOL EVELUIKOD KOPETIAGUATOS, TO KUPLO
anotélecpa TpoNAbe amd to ackopPikd 0EL Tov ennpéace TIg TapauETpovg L* won a*
TOV YPOUATOS Capkoc. Me dAlo Adyw, OVESTOAN M avaATTLEN TV  KAQE
ypouatiopov. Emmiéov, 1o ackopPikd o&H sivor éva avtioedmtikd kot amoppo@d
10 0&LYOVO NG EMPAVELNS, KANGTOVTAG TO Un SBEGIHO Yo TV TPOyUOTOToinom
TOV EVOLIUK®OV OVTIOPACE®V KOPETIAGUATOC

H Swmpnon mg ouykévipoong QoivoMK®V GToV KOPTd €YEL OMUOVTIKN
eMOPAOT GTNV TOLOTNTA TOV PPECKOKOUUEVOV PPOVTOV, AOY® TNG GUUUETOXNG TOV
QOVOADV GTNV avTidopaon Tov VLKD) KAPETIAGUATOS, 0ALG Kot ot Opentikn alio
TOV @peokokoppévav mpoioviwv (Soliva-Fortuni and Martin-Belloso, 2003). H
YPNOM TOL acKoPPKod 0EE0G, MG AVUYWYIKOD TAPAYOoVTa, EUTOSIGE TN Uelwon Tng
OLYKEVIPMOOTG TV OMK®V pawvolk®dv (Soliva-Fortuni and Martin-Belloso, 2003; Gil
etal., 1998).

5.5 XYykpion morkii@v
5.5.1 Miha

Ta ‘Granny Smith’ kaeétiooay Aydtepo o€ oOykpion pe ta ‘Red Chief’, evd
ta ‘Cripp’s Pink’ @dvnke 011 Kopétiocav neplocdtepo and OAeg Tig e&etalopeves

nowidieg. Ta uqia mowc. ‘Cripp’s Pink’ €yovv peydAn wovotnto KOQETIAGHOTOS
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(neToypopoTIoHOD) TOAVOV AOY® TOV EAAPPDS KITPIVOTOL YPMUATOG TG COPKIS KOt
™G vyning opactnpotntag tov evlopov PPO 1 xou G OYeTIKEA LYMANg
OLYKEVIP®OONG QoVOAK®V. Axoupa, to ‘Red Chief” eiyov ™ peyoldrepn
OVLYKEVIPWOOT] OAMK®V QavoAK®V, eved ta. “‘Cripp’s Pink’ eiyav eAappmg mepiocdTepa
eowvolkd and ta ‘Granny Smith’. "Etot o1 dwapopég ueta&v Red Chief kou Granny
Smith otV évtaon kagetidopotog eEnyobviar amnd T SPOPETIKY GLYKEVIPMOOT)
(QOLVOMKDV.

Yy mopovoo £pguva @aivetor ta Tepdyto and ‘Granny Smith’ ftav mo
polokd omd avtd tov ‘Cripp’s Pink’ kot oxinpotepa amd to ‘Red Chief’. To
anotélecpo avTd dtkaoloyeital apov 1 mowidia ‘Cripp’s Pink’ yevika €xet Bpebdei va
Exel ko owmpel vynAn okinpotnto, evd n ‘Red Chief” Adym g peyding
TEPLEKTIKOTNTOG OUOAOL LOAOK®VEL TT10 €0KOA, KOTd TN cvvtipnon. Ot Toivonen kot
Hampson (2009) Bprikav o1t ta tepdyo amd ‘Granny Smith’ giyov ™ pkpotepn
okAMpotTa 0o TIG GAAEG OXETIKA VEEG otV ayopd peletnOeioeg mowkihieg (‘Gala’,
‘Aurora Golden Gala™”, ‘Ambrosia’).

Ta ‘Cripp’s Pink’ eiyav vyniotepo AXYE oe obykplon pe TG GAAeg 600
TOWKIAEG TOV dgv elyav peydleg dopopes LETAED TOVC.

To ‘Granny Smith’ giyav 11 peyadvtepeg tTuég OO g 6&vn motkihia,
axoAovBovcav ta ‘Cripp’s Pink’, mov £yovv mo 1coppomnuéVn YEVOTIKN TOOTNTA,

evo t pikpotepn OO mapovsiacav to ‘Red Chief’, mov Bswpovvtar yAvkd pnho.

5.5.2 Ayraowo

To tepdya amd ‘Coscia’ kapétacav Aydtepo and to ‘Sissy’, evd to Tepdyio.
a6 ‘Kpuotdhil’ kagétiacay meplocotepo amd To Tponyovueva. Emiong, ta ‘Coscia’
NTov mo okAnpd and T dAleg dvo mokihieg. Ta “Sissy’ kot ta ‘KpvotdAdl giyov

neplocotepo ALY amo ta ‘Coscia’.

5.4.3 Zopavpnvo Poddxiva

Ta ‘Loadel’ kagpétiacav Ayodtepo amd OAeC T GAAEC TOIKIAMES, akoAoVONoaY
o ‘Andross’ mov ocvykopictnkav avopipo kor to ‘Everts’, evd to ‘Andross’
TOPOVGIOCAY TO TEPICGOTEPO KOPETIAGLLOL.

Ta ‘Andross’ mov cuykouicTnKoy ovdplo giyay T UeYOADTEPT OKANPOTTA

obpkog, akorovOnoav to ‘Andross’ kot ta ‘Loadel’, eved ta ‘Everts’ ftov to mo
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poAokd amd T mporyovueveg mowkihies. H oxkAnpdtrta ocdprog oyetiCeton pe v
OPOTNTA OTO KAUOKTINPIKE @povTa OTTm¢ gival Ta poddkiva. 'Etotl ot mo avapipot
Kapmoi gival mo okAnpot kot ot To dpot gival mo podlokoi akopa, Onme BpNKaLe,
KOl OTIG GUUTVPNVEG TOIKIAIEG TTOL S1aTNPOHV YEVIKA TN CKANPOTNTO GAPKOS TOVG
KATA TV 0pipavon BAGEL GAAAYNG TOV YPOUOTOS PAOLOV OO TPACIVO GE KITPIVO.
[eprocdtepa AZE KOl GUYKEVIPMOOT] OMKOV QavoMK®OV giyav ta ‘Andross’,
Wwitepa €KEIVOL TOL CLYKOMUGTNKOV OVOPLLN, okoAovOncav ta ‘Everts’, evd ta
Myotepa ALY kot oAKG @owvoAwkd eiyov to ‘Loadel” kai, mpogavdg, YU avtod
KOQETIoo Alyotepo omod Tig GAdec mokihieg. Ot Robertson «.o. (1990) avéeepav ot
TO EMIMESO TNG MPUOTNTOS OEV EMMPEACE TN GLYKEVIPWOOT POVOMK®OV GE POSAKLVOL

‘Cresthaven’.
5.6 Zovti|pnon QPECKOKOUPEVOV

2V Topovoa HEAETN @AVNKE OTL TO. PPECKOKOUUEVO TEUALO, GE OAEG TIG
eetaldpeveg MOKIMESG PNA®V KoL POJAKIVOV Kot GE OAEG TIC UETOYEPICEIS OV
EQOPUOCTNKAY, TAPOLGIACAY TOPOLOLN, TOLOTIKE YOPOKTNPLOTIKE PETA amd 3 Kot 6
nuépes svvnpnons. Avtd delyvel mwg 1 VIOPEOUIOT TOL VTEGTNGOV T TEUAYLO KOTA
TG 3 mpdTeg MUEpeg dev eEeAlyOnke mepautépw Katd Tn cvvripnon yw dAiec 3
NUEPES.

5.7 Zvvtiipnon oAOKANp@V piimv

O ypdvog cuvtipnong oto olokAnpa unia ‘Cripp’s Pink’, ‘Red Chief’ o
‘Granny Smith’ g avnke va éxel kopio exidpaocr 6To KAPETIOGHO, Kot 0To AXY TmV
QpeCKOKOUUEVOV Tepayiov. Ze OAeg TG pedetnBeioeg mokiAleg LAV, 11 CKANPOTTA
NG GAPKOG KUl ] CLYKEVIPMOOT) TOV OAMKADV QUIVOMKAOV LYoV LEYUAVTEPES TILEG LETA
amd GUVTOUN GLVINPNGCN GE GUYKPIOT| ULE TNV TOPATETAUEVY, eKTOC amd To ‘Granny

Smith’ mov giyav TePIGGOTEPH PAIVOMKA UETE OO TOPOUTETOUEVT] GLVITPNON.

122

Institutional Repository - Library & Information Centre - University of Thessaly
17/10/2023 00:52:03 EEST - 167.114.118.212



6. LZYMIIEPAXMATA

ATO TIC TAPAUETPOVS YPDUOTOS TNS CAPKAS TV PPECKOKOUUEVOV TEUOYIMV
Bpénke Ot ov mapdhpetpor L* ko a* eivon ot kataAAniotepe yuoo v avadeiEovv
TOGOTIKA TIG 0ALAYEG TOV YPDUOTOG GE OMOYPDCEIS TOV KAPE UETOYPOUATIGHOD TOL
npokaleitan amd T dpdomn Tov evidbpov PPO mapovsio o&uyovov.

Yta pqro ‘Red Chief’ ko ‘Granny Smith’, n petoyeipion tov oAOKANpOV
KaprdV apéong petd m ovykowdn pe 600 nL L™ MCP 8ev ennpéace Betikd tnv
TOLOTNTO TOV PPECKOKOUUEVOV TEPAYIOV, GE CUYKPIOT LE TELAYLO OO KOPTOVG TOV
dg 0&yOnKav avt ™ petayeipton TAny g PeATiopéVNG GKANPOTNTOG.

O ypovog ocvvtipnong tov oAdKAnpov koprndv pniov ‘Red Chief’ xou
‘Granny Smith’ mtpv tov tepayiopd 6 Qavnke vo Exel EXOPACT 6NV TOLOTNTO TOL
TEMKOU QPECKOKOUUEVOL TPOIOVTOG.

H mowmta tov epeokokoppévov tepoyiov oe OAeg T1g e&etaldpeveg
TOWKIMEG LAV KOl GUUTVPNVOV POIAKIVOV Kol GE OAEG TIG LETAYEPIGELS, NTav {010
petd omd 3 ko 6 NUEPES cLVTIPNONG VTOV. AVTO PAVEPADVEL TWG 1) VITOPEOIGN OV
VTEGTN TO QPPECKOKOUUEVO TPOIOV KOTE TIG TPELS MPATEG NUEPEG GLVINPNONG OEV
e€eMybnie mepaTéP® GTIG EMOUEVES TPELG NUEPEG GLVTIPNONG.

l'evikd, n epPdantion tov tepoyiov PRV, aYAAOIOV KOl POSAKIVOV GE
dtddvpa 2% ackopPikd oy kot 1% CaCl, enédpace Oetikd oty moldTTo TOV
(QPECKOKOUUEVOV  TEHOYI®V, 0@oD TopeUndOIcE TO KOAQGETIACUN TNG GAPKAS,
JTNPNOE Kol GE OPICUEVEG TEPUITAOCELS AOENCE TN OKANPOTNTO Kot avénce
OGLYKEVTIPMOOT) TOV OAMKADV QOIVOAKADV GTO TEUAYLN LAV KOl POSAKIVOV GE GYECT LE
mv gupantion o€ vepo.

Yvuykpivovtog Tig molKIAiee uNAmv mov e&etdotnkay oTnV mopovca epyacia,
efayetar to ovumépacpo 0Tt To pRAe moikidMog ‘Granny Smith’  eivor ta
KOTOAANAGTEPO Y10 TNV TOPACKELT] PPECKOKOUUEVOV TEUOYI®MVY, 0OV AVINKE OTL M
oOpKO TOVG KOPETINGE MYOTEPO OMO TO TEUAYWO TOV GAA®V TOKIMAOV, EVO
TOAPAAANAC 1] OKANPOTNTA TOLG dlatnpnOnke € Kavomomtikd emineda. QotOCO, N
oMo ‘Cripp’s Pink® pmopetl emiong vo ypnowomombei omd ™ Prounyovia

(PPECKOKOUUEVOV, AOY® TNG avENUEVNG OKANPOTNTOS oV Tapovctdlel, Ba mpémet
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OUMC Vo, YIVEL TEPALTEP® EPELVA YL TNV EVPECT] TO OMOTEAEGUATIKOV HEOOOWV Yia
TNV TOPEUTOSION TOV KOPETIAGLOTOS, GTO 0010 £ivat 1010iTEPQ EMPPETNG,.

Ao T1g Towihieg ayladidv mov efetdotnkay to ‘Coscia’ eavnkov To 7o
KOTAAANAQ Y100 TV TOPACKELT] PPECKOKOUUEV®V, XOPIG OU®S Vo givar dtabéoipa yio
HEYAAO YPpOVIKO S1AoTN O, KOODS OEV GLVTPOVVTOL IKOVOTOUTIKA.

Ta poddxivo ‘Loadel’ kpivovior mo KoTt@AANAQ Y10, PPECKOKOUUEVO, GO TIC
egetacbeioeg moKIAleg cupumupnveV poddkvev. Oume 1 mokidia avt £6eiée OTL
votepel og yebon (younidtepa ALY) kol 0T GLYKEVIP®ON OMKOV @ovolkdv. Ta
‘Andross’  umopovv  emiong  vo  ypnolwomomBodv Yl TNV TOPACKELY
QpecKOKOUUEVOVY, 0ALd Ba Tpémet va Bpebel mo anotedespatikn péBodog yia peimon
TOV KOPETIAGLOTOG,

H xoawvotopog pébodoc pe ovvdvacpd Beppov vepod (50 °C) og olokAnpovg
KOPTOUG UNA®V Kot 6T cLVEXELW guPantion Tov tepayiov oavtodv oe ddivpo 1%
ackopPikd o0&y kar 0,5% CaCl,, mapdtt adEnce T GLYKEVIP®OON TOV OMK®OV
QOVOMKDV, eV £0MCE TKOVOTOMTIKG OMOTEAEGLOTO GTN OATHPNGN TNG TOOTNTOG
TOV QEPECKOKOUUEVOY Tepoyiov oy ‘Granny Smith’ kow ‘Cripp’s Pink’, oe
oVYKPIoN UE TNV EUPATTION TOV TEUAYIOV LOVO GTO AvVAOTEP® OGAV L.

H xowotopog emkdioyn tov tepoyiov pe yAdoo Cayopng ayvng oev
TopeUnodioe To kapétioopa og pnAa ‘Cripp’s Pink’ kat ayAddia ‘KpvotdAir’, evéd o
oLVOVAGHOG YAGGOL Kot dlaAvuatog 1% ackopPfikov o&éog + 0,5% CaCl, + 0,5%
KITpkd 0&0 katéAnée oe IKavomomTikng moldtntog tpoiov. O mapamdved cuvOLAGIOG
lTPNGE TN GKANPOTNTO GTA TEUAYLN AYAAOLDOV AALD Oyl o€ avtd omd unia. TELoc,
N KOWOTOUOG EMKAALYT HOVO pE YAAGO STNPNCE TN OKANPOTNTO TOV TEHO)IOV

LAV Kot oyAodudV G€ IKOVOTOMTIKE EMimedal.
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