IIEPIAHYH

Ta ppéoxa ppovTa Kot Aayavikd dtadpapatilovv Kaiplo poAo 6TV dloTpoen
0V avOpdTov. Opme, ot TpoPpoyeveis achéveleg HEGM TG KOTOVAA®GONG
LOAVGUEVOV QPECK®V TPOTOVIWV QUTIKNG TPOEAEVOTG ATOTELOVV £VaL 1GYVPO EUTOI10
o1 OCPAALOT TNG ONUOGLOG LYeiog. ATOtTeiTol AvAyKT OMOTIKNG TOpOoKOAOVONoNG
TOV OLTIOAOYIK®OV TOVG TAPAUETPMV, TOV TNY®OV LOALVGNG TOVG Kot BEomiong evog
OLLOLOLLOPPOV-GTOYXEVUEVOL VOLOOETIKOD TAUIGIOV TNG EQPOIOGTIKNG OAVGIONG.
YKOTOG AVTNHG TNG HEAETNG elvarl va yopakTNpice Kol vo GuYKpivel TV
HUIKPOPLOAOYIKT TOLOTNTO TPUDV GUGTNUATOV KOAMEPYELNG TTOV EQAPUOLoVTOL TNV
Kvmpo, ¢ ovppatiknig, g Proroyikng kot g aquaponics. H diacpdiion g
LKPOPLOAOYIKNG TOLOTNTOS TV GLUPATIKNG Kot PLOAOYIKNAG KOAMEPYELNS TTPOIOVTMOV
dbéciuwv oV ayopd kabmg Kot TV aquaponics KAAMEPYELNS TPOIOVTOV Yo TV
KATOAANAOTNTO E1I0OY®YNG TOVG G6° TV givar Wwaitepa onuovtiky. H cuykpion
TPAYUATOTOMONKE WG TPOG TO TAEOV KOWVO TPOidV, TO LOPOVAL KOt EVaV TopAyovTa
mBavng e1opon|g maboydvmv, To vepo dpdevongc. Ta detypota AednKav Kot
avaAvnkoayv facel emkvpopévov pikpoproroyikedv tpotimov 1.S.0.. Exyovv
ovAheyBel cuvolkd 111 delypata papoviav (36, 37 kor 38 cvppatikng, froloyikng
Kol aquaponics KoAMEpyeLag, avtiotorya). Exet avaivbel to edddipo tov pépog yo
TOV TOGOTIKO TPOGIOPIGUO TNG GLVOAIKNG aepOfiag pikpoyAwpidag, Tmv Jopdv Kot
HUKNTOV, TOV evtepoPaktmpidiov, tov Escherichia coli kot tng Salmonella spp. H
HEGT] TOCOTIKT KOTAUETPOT TS GLVOAKNG aepOPLog pkpoyAwpidag eivon
5.96+0.54log c.f.u./g, 6.36+0.491og c.fu./g ka1 4.61+1.20log c.f.u./g ywu 10
cupupatikng, foloyikng kot aquaponics KaAMEPYELOS LopovAoV. H péon mocotikn
Katapétpnon Tov {opuadv-pokitov eivor 4.29+0.36log c.f.u./g, 4.48+0.57log c.fu./g
kat 3.96+0.78log10 c.f.u./g yuo To cupPatikng, froAoyikng Kot aquaponics
KOAALEPYEWOG LopoLAL0Y. H péomn mocotikn KatapéTpnon tov eviepoPaktnpioiov
etvar 4.19+0.69log c.f.u./g, 4.57+0.731og c.fu./g ko 2.37+1.76log c.f.u./g yia to
ovpPatikng, froAoykng kot aquaponics kaAlépyetog papovit. H péon mocotikn
Katopétpnon tov Escherichia coli eivar 0.70+1.26log c.fu./g, 0.52+1.11log c.fu./g
ko 0,00+0.001og c.f.u./g yia to cvpuPatiknie, ProAoyikng Kot aquaponics KaAMEPYELOG
popoVAL. Ta amoTteAéGHATA TOV TOGOTIKOV TPOGIOPIGHOD Y10 TOV HKPOOPYAVIGLO
Salmonella spp. ftav Kdtm 0md T0 Op1o aviyvevons. Akoun, Exovv cLAAeYOel

ouvoAlkd 17 detypata vepov dpdevong (7 ko 10 detypata mov £xel epapuootel o



KOAMEPYELEG LE VITOCTPOLO EOAPOVE KOl GE VOPOTOVIKA GLGTHLLATO, aquaponics,
avtiotorya). Exovv avaivbel yio tov mocoTikd mpocdtopicd TG CLVOALKNG aepoOfiag
piKpoyAmpidag Loikng kol TepBAALOVTIKNG TPOEAELONG, TV EVTEPOKOKKMV KOl TOL
Escherichia coli. H péon mocotikn katopuétpnon g GuvoAkng agpopiag
pkpoyAwpidag Cmikng mpoéievong eivan 2,73+0,72log ¢.f.u./100ml ko 2,89+2,03log
c.fu./100ml, yuo To vepd apdevong PloAoyikng Kot aquaponics KOAAEPYELNG
papovAlov. H péon mocotikn KatapéTpnon g CLVOAIKNG aepOPiog UIKPOYAmPIidag
neptParloviikng mpoéievong etvan 3,99+0,88log c.f.u./100ml ko 4,04+0,94log
c.fu./100ml yia 1o vepd apdevong mov Exel EQAPUOCTEL G KAAMEPYEIEG LIE
VIOGTPOLLO EEPOVE Kol GE VOPOTOVIKA GLGTNUATO aquaponics, avtictoyyo. H péon
nocotikn Kotapuétpnon tov Escherichia coli givar 1,204+0,951og c.f.u./100ml evo, oto
avTioToro OElYLOTA TV VOPOTOVIKADV GLGTNUATOV aquaponics gival KAtw amd to
op1o aviyvevonc. H péon tiun 1o0v amotelecpdT®Vv TV EVIEPOKOKK®V Y10, TO VEPO
GPOELONG TTOL £XEL EPOPUOCTEL GE KOAMEPYELES LLE VTTOCTPMUA £06POVG Elvar
2,28+1,27log c¢.f.u./100ml evéd ota avtictory o detypoto TmV VOPOTOVIKMY
ocvotnpdtov aquaponics givar 0,36+0,68log c.f.u./100ml. Ta arotedéopata oLTAG NG
£PEVVOG OVESEIEOV TNV GLVEIGPOPE TNG UIKPOPBLOAOYIKNG TOOTNTOG TOV VEPOD GTNV
HIKPOPLoA0YIKT TOLOTNTO TOL PPEGKOL HopoLAoV. Tédog, agloonueimto amoteAel To
YeYOvOG TG U1 Vmapéng ovcloeTIKNG HIKPOPLOAOYIKNG O10popds o€ GLUPOTIKNG Kot
BloAoyikng KaAAEPYELOG LOPOVAL, TG KATOAANAOTNTOG TV aquaponics KOAAEPYELNG
LLOPOVALADV Y10 TNV KLTTPLOKT] 0yOpd CAAGL KOt TNG OVATEPNS WKPOPLOAOYIKTG TOVG

TOLOTNTOC.

AEEEIS KAEWOLA: PPECKO, LAPOVAL, VEPO Gpdevonc, Lkpofloroyikd, moldtnTa,
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ABSTRACT

Fresh fruits and vegetables have a crucial role in human nutrition. However,
food-borne diseases by eating contaminated fresh products of plant origin are a
powerful barrier to ensure public health. A holistic monitoring approach of their
causative parameters, their sources of contamination and introduction of a uniform-
targeted legislative framework on supply chain is required. The purpose of this study
is to characterize and compare the microbiological quality of three cultivation systems
operating in Cyprus, conventional, organic and aquaponics. It is very important to
ensure the microbiological safety of conventional and organic products available in
the market and to assess the microbiological quality of aquaponics products. A
comparison was made based on lettuce and irrigation water. All samples were
obtained and analysed by validated I.S.O. microbiological methods. Overall, they
have been collected 111 lettuce samples (36, 37 ka1 38 conventional, organic and
aquaponics, respectively). Their edible part has analysed for the quantitive
determination of Total Aerobic Count, Yeasts and Moulds, Enterobacteriaceae,
Escherichia coli and Salmonella spp. The mean counts of Total Aerobic Count are
5.96+0.54log c.fu./g, 6.36+0.491og c.f.u./g and 4.61+1.20log c.f.u./g for
conventional, organic and aquaponics cultivated lettuce, respectively. The mean
counts of Yeasts and Moulds are 4.29+0.36log c.f.u./g and 4.48+0.57log c.f.u./g and
3.96+0.78log c.f.u./g for conventional, organic and aquaponics cultivated lettuce,
respectively. The mean counts of Enterobacteriaceae are 4.19+0.691og c.f.u./g,
4.57+0.73log c.f.u./g and 2.37+1.76log c.f.u./g for conventional, organic and
aquaponics cultivated lettuce, respectively. The mean counts of Escherichia coli are
0.70+1.26log c.f.u./g and 0.52+1.11log c.f.u./g for conventional, organic cultivated
lettuce, respectively. The mean count of Escherichia coli of aquaponics produced
lettuce is under the detection limit. The results of quantitive determination for
Salmonella spp. is under the detection limit. Moreover, they have been collected 17
irrigation water samples (7 and 10 samples of irrigation water used for soil substrate
and as water substrate of aquaponics systems). They have been analysed for
quantitive determination of Heterotrophic Bacteria Count of mammalian and
environmental origin, Enterococcus spp. and Escherichia coli. The mean counts of
Heterotrophic Bacteria Count of mammalian origin are 2,73+0,72log c.f.u./100ml and

2,89+2,03log c.f.u./100ml of irrigation water used for soil substrate and as water



substrate of aquaponics agriculture, respectively. The mean counts of Heterotrophic
Bacteria Count of environmental origin are 3,99+0,88log c.f.u./100ml and
4,04+0,94log c.f.u./100ml of irrigation water used for soil substrate and as water
substrate of aquaponics agriculture, respectively. The mean counts of Escherichia coli
of irrigation water for soil substrate are 1,20+0,95log c.f.u./100ml. The mean counts
of Escherichia coli of irrigation as water substrate of aquaponics are under the
detection limit. The mean counts of Enterococcus spp. are 2.28+1.27log c.f.u./100ml
and 0,36+0,68log c.f.u./100ml of irrigation water used for soil substrate and as water
substrate of aquaponics agriculture. The results of this study highlighted the
contribution of both microbiological quality of water on microbiological quality of
fresh lettuce. Finally, noteworthy is the fact of the absence of microbiological
substantial difference in conventional and organic lettuces, the qualification of

aquaponics lettuces as retail products and their superior microbiological quality.

Keywords: fresh, lettuce, irrigation water, microbiological, quality, safety,
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