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Hepiinyn

Ot xoprmol Aepovidg amotelohv €va amd TO ONUOVTIKOTEPO €0 TOV
€OMEPLOOEIO®V e VYNAN dwrpoeikn oo, H Aepovid, Adym TV KAUOTIKGOV
oLVONKOV TOL OTOITOVVTOL Y10 TNV OVATTLEN TNG, KOAMEPYEITOL GE GUYKEKPIUEVA
pépn tov ko6cpov. To yeyovdg avtd €xel wONGEL TO EUTOPLO KOPTMOV AEUOVIAS GE
naykoco KAipakoe dote vo kadlvebel n peydAn {qton g ayopds. Ot kapmol
ovykouilovtor 6tov 0 e£MTEPIKOC PAOLOC TOV KOPTOoU €lval akoOun TPAGIvVoS, OAAN
opywoc. H mpoxktik ovt] okoAovbeitar oamd TOLE TOpAYy®YOVS Yoo va
EKUETOAAEVTOVV TNV EAAELYT] AEUOVIOV GTNV OyOpd KOl VO ATOKOUIGOVY VYNAOTEPO
KéPOOG amd TNV TOANon tovc. H wpudtta tov €00TEPIKOD TOV KOPTOV OEV
ocoupadiCert ypovikd pe TV oAAayn ypodpatog tov eéokapmiov. Qotdc0, Ol
KOTOVOA®TEG GLGYETILOVY TNV OPUATNTA TOV KAPTOV LE TO YPDOLE TOV £EMTEPIKOV
QAO100, &yovtag v thon va ayopdlovv Aepdvia pe €viovo kitpwvo ypopa. o
avtd 10 AOYo avamtOyOnke omd T Propnyavio €0TEPIOOEWOMV 1N TPOKTIKY] TOV
OMOTPACIVICHOD, He TN ypnHon tov ofvieviov. To aBvAévio emtayvvel
OTOTEAECUATIKE TNV OAAQYT] TOL YPOUOTOS TOV €EMTEPIKOD (AOOV TOVL KOPTOL.
Qo1660, M YPNON TOL UEIDVEL CNUOVTIKE TN UETOCLAAEKTIKN dtdpkeln {ONG TV
KOpm®V, mpodyst v ynpavon, Kahotd Ttovg kapmovg mePecdteEPo gvaicinTovg
otV avAmTtuln UETOGVAAEKTIKOV CNYe®V Kol givol vrevBouvo yioo v ovamTuén
QLGOAOYIKOV dtatapaydv. H avakdioyn tov 1-ugbviokvkromponeviov (1-MCP),
ovcioe M omoio avtaymviletor to 01BVAEVIO ©C TPOg TN TPOGOESN TOL GTOVG
atBvAevikoHg VTOJOYELG HEIDVOVTAG GNUOVTIKA TN dpdorm tov, Bewpndnke ond v
EPEVVNTIKY KOWOTNTA MG LIOYNPLOL OLGIN YO TNV TOPEUTOSION TOV OPVITIKOV
EMNTOGEMV TOV ABVAEVIOV GTOVG KAPTOVS TOV ECTEPLOOEWDDV.

YKomog TG mapovoag epyaciag Ntav n peAétn g enidpaong tov 1-MCP o
HUETOGVAAEKTIKT] GLUTEPLPOPA KOPTAOV AEUOVIAG TNG TOWIAlag Aammbov katd
HETOQOPE TOVG GE HOKPIVEG OYOPEC, M KOTOYPOPY] TOV TOLOTIKMV YOPUKTNPIOTIKMOV
TOV KOPT®V Kot TN petaovilektikn toug Con oto paer (Shelf life) ko n
OLXEIPION TOV EMMTOCEDV TOV OTOTPOACIVIGHOV, VOTEPU ONO YLYPT GLVINPNOY|
toug v 30 nuépeg. H kouvotopio tng mopovcag epyaciog £YKELToL 6TO YEYOVOs
o0tL mpayparonombnke oe Propnyovikn KApoko K4To® omd mpayuoTikéS cLuvONKeC,
TPOCTOOMVTOS VO TPOGOUOLICEL TIG GLVONKEG OMOGTOANG T®V KOPTMOV KOTO TN

LETAPOPA TOVG 68 pakpveS ayopés ommg 1 Kiva koar 10 Hvopévo Baoiiero.



Ot kapmoil cvykopiotnkov 6to0 GTAdW0 NG eumopikng wpotnrag (NoéuPpro
2016) @épovtag mPAcVO YPOUO. Kol GTH GLVEXELN aKoAovONGE M Slodikacio TOv
OTOTPACIVICUOD TOV KOpPT®V Agpovids. Ot kapmol petayepioOnkov pe atBvAévio
ovykévipmone 2 mL LY yia 72 h oe Ogppokpacioa 23-25°C ko oyetikh; vypacia
90-95%. Metd amd ™ O1dKacio. TOV OMOTPACIVIGHOD ElYOUE TANP®G 1 UEPIKDG
KITpIVOLg Kapmovg Kol TPAGIVOLG Ol 0moiotl 0ev LOPANONKAY ot dadikacio. Tov
amompactvicpov.  AkohlovOnoe 1 petayeipion tov  koprnov pe  1-MCP,
ovykévtpmone 900 uL Lt yia 24 h otovg 6°C. Tt cuvéyeio ot kopmoi mADOnKav,
euPantiokov oe pokntoktévo ovcio, kepl kot TéEAOg £ytve M OAOYN TOLG,
EMALYOVTOG MUOVO TOVG KoAooymuatiopévovs. Ot kapmol daywpiotnkav oe 12
onadec tov 120 kapmdV £XOVINC OVIUTPOCMOTELTIKO Kol OUOIOHOpPPO HEYEDOC.
‘Emerta, ov xapmoi cuvinpnOnkav otovg 2°C ("uétpo kapavtivac") kar otovg 6°C
v 30 nuépeg. Metd 10 MEPOG TNG CLVINPNONG TOV KOPTOV UETOPEPONKOY GTO
EPYACTNPO OTOV £YvEe TPOGOOPIGUOC TNG YVUOTEPLEKTIKOTNTOS TMOV KOPTAOV, TNV
ammAeln Bapovg, ta dSAVTA otEPed cuoTaTIKA (A.X.X.), 1 OyKOUETpovEV 0&0TNTA
(0.0), o deikng wpipavong (A.X.2/0.0), o 1eXvoloyKOg OelKTNG, Ol YPOUOTIKOL
deikteg L *, a *, b *, C * xou h *, 0 1pocdiopiopdg e TPocsPoAig TV Koprdv
amd ONYELS KOl TNG EUEAVIONG GLUTTOUATOV KPLOTPALHOTIGHOV. Ot mapamdvem
AVOADGELS TPOyHOTOTOmONKaY TNV NUEPA EEAYMYNG TOV KOPTMOV Ao T GLVINPNON
Ko emmpdcobeto émerta amd T Sotnpnon tovg oe Beppoxpacio dopatiov (~20
°C, Shelf life) ywn 7 nuépec.

Ta oanoteréopota €dei&av 0tL M Opdon tov 1-MCP oe Koapmodg Aepovidg g
mowAiag AannBov emnpedleTor oNUOVTIKE amd TN ¥pnon Kepov kol amd To 6Tido
opuoémMrTog oV Kopmov. Ewdwotepa, mapoatnpndnke o6t m ypnon tov 1-MCP
GLVOOELOEVT] A0 TN XPNOT KEPLOV UTOPEL Vo PEWOCEL TO pLOUO mpipavong kot
YNPOVOTG TOV KOPT®V Agpovids. Avtifeta, amovcio kepoh odnynce o€ omovcio
dpdong tov 1-MCP w¢ mpog Tic TapapéTpoug Tov avoAlvdnKay, KOTL TOV oVoQEPETL
extevag otV PiAoypagic. Ocov apopd T0 6TAS0 OPUOTNTAS, Ol TPAGIVOL KAPTOl
nov dev voPANONKaY 6T O1001KOGIO TOV OTOTPAGIVIGHOD OAAG HETO)EPICTNKAY
pne 1-MCP mapovsiocav to avtifeto amotélecya ond Tovg KITPVOLS KOPTOVG TOL
vroPBAROnNKav ot SdIKAGIO TOV OTOTPACIVIGLOD, MG TPOS TIS TAUPAUETPOVS TTOL
avaAvOnkav. Evdektikd pmopodue vo avagépovpe 0t ot petayepioetg tov 1-MCP
pe Kepl SEPEPOV ONUAVTIKA OTO OLTMOV TOL UAPTLPO. GTOVG KITPIVOLS KOPTOLS TNV

M nuépa, mapovolalovtag YOUNAOTEPY]  YVUOTEPIEKTIKOTNTO €VA O  1010G



oLVOVACUOG TOPOVCIOCE UEYAAVTEPT] YVUOTEPIEKTIKOTNTO GUYKPITIKA HE QLTMV TOV
puéptupo 6TOVE TMPACIVOVE KOPTOVUG 7oL cuvinpnOnkav otovg 2°C kot 11§ dvo
nuépes. Avtibeta, mapatnpndnke amovoia dpdong tov 1-MCP ctovg kapmovg mov
dev petayepioniov pe kepi, kabmg ot emepPacelg avtég dev dEPEPAV CNUAVTIKA
amd avTdV ToV papTLpa. Ocov aPopd TV anTdAE BAPOVS TOV KOPTMOV AEUOVIAS,
10 1-MCP dev mapovcioce onuoviikn O0paon KoOdC ot peTayelpioelg Tov dgv
JEPEPAV Amd QVTMV TOV papTLpa. Emopévmg, copmepaivovpe 61t n ammAeo Bapovg
empedletar Kupiwg amd TN ypnon kepov kol T Beppokpacio cuvINPNoNg TOV
Kapmov Kot Oyt and T ypnon tov 1-MCP.

To 1-MCP dev emnpéace onUOVTIKE TN GLYKEVIP®ON TOV OWOAVTOV GTEPEMV
ovotaTikOV (A.X.X.), Tnv oykopetpovpevn o&vtnra (0.0.) kot to deiktn mpipavong
(RI), avtifeta mopatmphiOnke onuUovIiky ETIOPOCT OG TPOG TOV TEYVOAOYIKO SEIKTN
(TI). Tho ovykekppéva, mapatnpidnke 6tL n gpnon tov 1-MCP 6tav cuvodeveton
and kepl og KiTtpvovg kapmovg odnyel oe peimon tov teyvoroywkov deiktn (TI),
OLPEPOVTOG ONUAVTIKA OO TIG HETOYEPIOES TOL pApTLPO EmMElTa Omd TNV
dwtpnon tov kapnov o Oeppokpacio dopoatiov yoo 7 nuépes. H peiwon tov
texvoroykov deiktn (T1) mov moapatnpndnke otic petayeipioslg 1-MCP pe kepi
e€nyeltor amd 10 YEYOVOS NG LEI®OT NG YLUOTEPLEKTIKOTNTOG TOL TOPATHPEITOL
oTovg 1dovg Kapmovs. Evad ot petayepioslg tov 1-MCP yopig kepl mapovoiacav
ueyaAvtepeg TuéG tov tEXvoroykov deiktn (TI) and avtovg tov udptvpa, Enerta
amo TN OlTnPNoNn TV Koprdv og Beppokpacio dopotiov yio 7 nuépes. EmumAéov,
napatnphOnke onuavtiky enidopacn tov 1-MCP otovg kapmovg Agpovidg wg mpog
TOVG YPOUOTIKOVG OEIKTEG KOl TNV OAAAYT TOV YPOUATOS TOV £EMTEPIKOD (PAOL0V
tov Kopmov. Ewdwodtepa, ot kopmol mov petaysipiommkav pe 1-MCP mapovcioacav
HeyalvTepeg TIHEC TV dekTdv L*, a* ko h* amd Tig petayepiosig tov paptopa
Kol yopmAotepes Tég otovg deikteg b* ko C*. H dpdon tov 1-MCP, w¢ mpog
TOVG YPOUOTIKOVG deiKTEG, evioybOnKe amd TN ypnon tov Kepov. Ot mapatnpoelg
avTtég KoTadekvoouy T Opdon tov 1-MCP w¢ mpoc v Stakomn ¢ Stadikoaciog
aALOYNG XPOHOTOS TOL eEMTEPIKOD PAOLOV TOL KOPTOV, M omoia pvOuiletal amd
opdon tov aBvdreviov. To vyeyovdg avtd kabiotd TOVG KOPTOVS AryOTEPO
EAKLOTIKOVG TPOG TO KOTAVOAMTIKO KOWO OV €YEL TNV TAOT Vo ayopdlel Aepovia
pue éviovo «itpwvo ypoua. Télog, 1o 1-MCP dev kotdpepe va meplopioel Tig
OPVNTIKEG CUVETELEG TOV OOTPAGLVIGUOD KOl TOV XOUNADV BEpUOKPACIDV, KOONDS

TaPoVGIOcE EAOPPMOG UEYOADTEPO TOCOGTH TPOGPOANG UETOUCVAAEKTIKOV CHYEMV



KOl CUUTTOUATOV KPLOTPOVUATIGHOV, YOPIG MOTOCO VO, UTOPOVUE VO, €EQYOLLLE
ac@oAn ocvumepdopoto Yoo o €av 10 1-MCP oyetileton pe v avdmtoén ovtov

TOV POTIKOV Kot ABlOTIKOV KOTATOVIGEMV.



Abstract

Lemons are one of the most important citrus fruit of high nutritional value.
Lemon, due to the climatic conditions required for its growth, grown in specific
parts of the world. The fact that has prompted the lemon trade to meet the high
demand of the market. The fruits harvested when the outer part of the fruit is still
green, but mature. This practice followed by producers, taking advantage of the
lack of lemons on the market, for making more profit from their sale. The maturity
of the fruit's interior does not keep pace with the color change of the outer part.
However, consumers associate the maturity of the fruit with the color of the outer
part, having the tendency to buy lemons with bright yellow color. In consequence,
the citrus industry has developed the practice of degreening, using ethylene. The
process of degreening is employed to promote external color development meeting
the consumers’ demands. Despite the commercial beneficial effect of ethylene on
color development, its use significantly reduces the post-harvest life of the fruit,
stimulating senescence and rendering fruit more susceptible to postharvest decay
and peel disorders. The discovery of 1-methylcyclopropene (1-MCP), a substance
that competes with ethylene for it is binding to ethylene receptors, significantly
reduced its activity, was considered by the research community as a candidate for
inhibiting the negative effects of ethylene on fruit citrus fruit.

The purpose of this work was to study the effect of 1-MCP in postharvest
behavior of the lemon fruit (cv. Lapithos) during transport to distant markets,
determine the quality characteristics of the fruit during shelf life and manage the
negative effects of degreening, after cold storage of the fruits for 30 days. The
novelty of this study lies in the fact that it took place on an industrial scale in
real- life conditions, trying to simulate the fruit shipping conditions during transport
to distant markets.

In the current study, the lemon fruits harvested at the stage of commercial
maturity bearing green color and then followed the process of degreening. The
fruit treated with ethylene 2mL L for 72 h at 23-25°C, and relative humidity 90-
95%. After degreening process had fully or partially yellow fruits. Additionally,
green fruits also used, which are not presented in the degreening process.
Subsequently, fruit treated with 1-MCP 900uL-L™at 6°C for 24 h and afterwards
the fruit washed, dipped in fungicide, wax and sorted, selecting only the well-



formed. Subsequently, fruits were stored at 2°C ("quarantine measure") and 6°C
for 30 days. Finally, they divided into 12 treatments; each treatment unit included
120 lemons fruit having representative and uniform size. Fruit were analyzed for
juice content, weight loss, soluble sugars content (SSC), titratable acidity (TA),
ripeness index (RI), technological index (TI), color index, incidence of post-harvest
decay and the appearance of chilling injury (CI) symptoms at harvest, after 30 days
of cold storage and after maintenance at 20°C (shelf life)for a 7 days.

According to the experimental data, it was observed that the juice content
increased significantly during the shelf life in all treatments. Furthermore, the
yellow fruit that treated with 1-MCP and wax presented significantly lower juice
content compared to those of control. Likewise, a significant increase in weight
loss observed during the shelf life in all treatments. Nevertheless, the fruit treated
with wax presented slightly lower weight loss than controls. The use of 1-MCP
had not significant effect on weight loss since the 1-MCP treated fruit did not
differ from control.

Data revealed that the SSC and TA of the fruit slightly increased during the
shelf life because of its condensation due to weight loss. 1-MCP did not affect the
SSC, TA and RI whereas 1-MCP- treated fruit presented lower TI values than
control mostly due to decreased juice content they showed up. Furthermore, the
most profound effect of 1-MCP observed in color index where the 1-MCP-
treatedfruit presented higher values of L*, a*, h*and lower values of b* and C*
compared to controls. As a result, it can be said therefore that the 1-MCP block
both the chlorophyll destruction and carotenoid biosynthesis stopping the ‘carry-
over effect” of ethylene which continues shortly afterwards the process of
degreening. The combination of 1-MCP and wax presented stronger effect in all
color indexes. Finally, a few 1-MCP-treatedfruit presented slightly higher
percentage of post-harvest decay and Cl symptoms. However, the fact that cannot
be attributed confidently to the action of 1-MCP.

In summary, the use of 1-MCP did not show significant results in postharvest
behavior of the lemon fruit. Specifically, 1-MCP-treated fruit presented decreased
juice content and TI values whereas did not appear significant effect on weight
loss, SSC, TA and RI. Additionally, the use of 1-MCP has led to less attractive
fruit to consumers, who tend to buy lemons in bright yellow color, due to its

action on color index. Moreover, it did not manage to restrict the negative effects



of degreening and the use of low temperature required as quarantine measurement,

such as the postharvest decay and chilling injury.









