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ADIEPQYEIX

H dumiopotikn avtr] epyacio aplepdvetol oto dVO TOAVAYOTNUEVO, OV
odld, Ocodpa Kot Miyomk, mov Toug EAelyo GNUOVTIKG KT TN OlbpKELN
TOV UETOMTLYLOKOD 0VTOV OAMUATOS KoBd¢ emiong xou oto cvlvyd pHov
kmviatpo T[edpylo Mmokotdpn, o omoiog pe otmpiée aeAvVTOoTO KOl
OUVEBOAE OMOTEAECUOTIKA OTNV TPAYUATOOY 1TNG METOMTLYIOKNG OVTNG

dtetiag.
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Iepiinwn

E&attiag g a&oonueiotg avantuéng g pudokailiépysag oty EALGSa T
TeAevTaio. XYPOVILL KOl ETEDN TO. OGTPOKOEWN OTOTEAOVV Wik VYNANG STPOPIkng a&iog
TPOPN Yo Tov AvBpwmo, kpiveTan amapaitntn 1 S1EE001KT HEAETN OGOV QLPOPA TNV EMTEVEN
0V BEATIOTOV ¥POVOL GLUVTHPNONG TOV LAY Tov gidovg Mytilus galloprovincialis mov
EVOOKILOVV GTN XDPO KOG KoL 6TV €upOTEPT TTEPLOYN TS Mecoyeiov.

2V Topovco EPYOcio TPES OUAOES ATOKEAVPOMUEVAOV HUOIMV EUROTTIGTNKOV Yo
30 min og: amootelpwuivo vepd, ddlvpa 5% yitoldvng (oe 0,5 % 0&wd 0&V) kot o€
dwwhvpa 0,5 % o&kod 0&€og. Znv ocvvéyewn, to pod tomobetnOnkov oe vepd Kot
covtnpidnkay vrod woen (4 °C). Katd v d1dpkeio. TS GuvIipnong ekTuionkoy m
uetafoin tov pH, ¢ olkng pikpofiakng yropidag (OMX) aAld kor twv Pseudomonas
Spp., TV 0&uyolokTikdv Poktnpiov, Tov Ogoavayoyikdv Poktmpiov kol TOV
EVIEPOPUKTNPLOEIODV.

SOUPOVE UE TO OMOTEAECUOTO OLTHG TNG MEAETNG, M OHAdH TOV HLOOV 7OV
epuPoantiomkay povo oe vepd ywoo 30 AenTd, 0 AMOOEKTOC YPOVOS GLVTNPNONG OTNV YOEN
Nrav 4 NUEPES, EVM OTIG OLASES TOV VOOV oL eufontiotnKay o€ dtdAvua yrtolavng Kot
o&wob 0&Eog Yo 30 Aemtd, 0 amodEKTOC XPOVOG GLVTIPNOTG TOVG VLO YOEN (Le Pdomn Tovg
pkpofroroykotg dgikteg) emunKOvVONKe Kot £QTACE GTIG 6 NUEPEC.

Opwg 1 yrtolavn dev eaivetan va giye kdmola eMinT®on GTOV YPOVO GLVTIPNGNG
TOV  HUOIDV, EVO TO ONOTEAEGHO OQEOTAV otV Vmapln ofwold o0&fog mov
xpnowomomdnke v v ddhvon g xrrolavne. Ilepartépm €pgvva g enidpaons ota

OPYOVOANTITIKG YOPOUKTINPIOTIKE TIG GAPKAG TV LLOIDV oL gufantiotnikoy 6to o&ikd 0&H
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etvar amopaitntn, Tpotov ypnoiponombel avtd to 0&0 ¢ mapdyoviag PeAtimong tov

YPOVOL GUVTIPNONG TOV HLOLDV.

v
Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 10:01:55 EEST - 18.188.60.124



Abstract

Due to the remarkable development of the mussel culture in Greece in the last decades and
due to the high nutritional value of the mussels Mytilus galloprovincialis cultured Greece
and in the Mediterranean area, an intensive study of the optimization of the period of time
during which the mussels can be stored (self-life) at 4 °C until consumption is of great
importance.

In the present study, three groups of mussels cultured in the north of Greece were
obtained and after removing their valves, they were immersed in: sterile water, a solution
of 5% chitosan (in 0,5% acetic acid) and a 0,5% v/v solution of acetic acid for 30 min.
Subsequently the mussels were placed into sterile water and stored at 4 °C. The change in
their pH, as well as the increase in the total viable count (TVC) and the changes in the
cfu/ml of Pseudomonas spp., Lactic acid bacteria, Enterobacteriaceae and H,S-producing
bacteria for a period of six days were recorded and evaluated.

According to the results of this study, the mussels that were immersed only in
sterile water appeared to have a shelf-life of 4 days, whereas the mussels that were
immersed in chitosan and in acetic acid prior to their storage at 4 °C, appeared to have a
shelf-life of 6 days.

However, the chitosan was considered to have no effect on the shelf-life and the
inhibition of the microbial growth was due to the use of acetic acid to increase the
solubility of chitosan. Further evaluation of the effect on the organoleptic characteristics of
the treated mussels is required prior to a more extensive application of the acetic acid as a

factor to increase the shelf-life of the mussel meat.
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EYXAPIXTIEX

Evyapiotd Oeppd tov vmevBouvo kadnynt pov ko lwdvvn Bdtcso yia

TNV TOALTIUN PonBeld Tov Kot TV eEOIPETIKT] GLVEPYOGIO TTOV LOV TPOCEPEPE
GTNV €KTOVNGCT TOL EMGTNUOVIKOD TEWPAUATOS KOl TN CLYYPAPY] TNG
SUTAMLOLTIKNG L0V EPYOGLOG.

Evyopiot® emiong to emotnuovikd mpoocwmikd tov Epyactnpiov
Yyiewng Tpooipwv tov AILO® 7y v ekmaidevon oOyetikd e 1T
puikpofroroyio TV TPOPIU®Y MOV HOL TOPEYAY OGTE VO UTOPECH V’
avTomeEEAD® GTIC AMOUTNGELS TOV TEPAUOTOS TG EPYACIAG LLOV.

Téhog, evyoptotd TOAD TV VIEHOLYT KABONYNTPLX TOV HETATTUYIOKOD

dumhopatog ko Potevy ABavacomovAov , 010TL EMAEYOVTAC LE, LoV E0MGE

TV gukopion va SIEKOIKNGM TNV KOTAKTNGT TOV UETATTUYIOKOD OITAMUOTOS
ms IxBvomaboroyiog tov TuAuotoc Kmmviatpikng tov Ilavemotnpiov

Oeoocaliog.
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1. EIXAT'QI'H

1.1 DATKOXMIA EEANTAQYH OXTPAKOEIAQGN TOY 'ENOYX MYTILUS

Yy Evpdnn vadpyovv dodedopéva tpia £idn podidv tov yévoug Mytilus, to Mytilus
edulis (blue mussel - umie noé1) , to Mytilus galloprovincialis (Mediterranean mussel
— ueooyelakd poor) kot to Mytilus trossulus (Baltic mussel — podt g Bodtikng)
(Gosling,1992 - Koehn,1991).

To puHot g Baktikng yevikdtepa Bewpeiton 61 gvdoxyel poévo ot Badtikn
OdAacoa Kot dev VTAPYEL ONUOVTIKY OoAElD 1] VOATOKOAMEPYEIL YUP® OO TO
OLYKEKPIUEVO €100¢. AvtifeTa, vhpyel eKTETAUEVT] OOAACCOKOAMEPYELD Y100 TO UTTAE
KOl TO HECOYEWKO MUVOL, TO OToio OVEHOVTOL G O18POPES TEPLOYES, £YOLV TNV
wKavoTnTa TS vVPPLdomoinong Kot ta VEPIdG Tovg elval yovipa.

And 10 1995 vmbpyer pio yevetikn péBodog Paciopévn oto DNA tov
avOTEP® €MV, COUE®VO UE TNV OToiol YIVETOL 1 TOVTOMOINGCT OVTOV KOl TOV
VPPiOV TOVG OV eKTEIVOVTOL OO TN YOAMKN OKTH] TOU ATAAVIIKOD £mC KOl TN

Bopela TkmTtio.

Ewova 1: Tewypapikn katovoun tov ed@v M. edulis, M. trossulus,
M. galloprovincialis otnv Evpdmn (Gosling, 1992)

1
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Ta epmopikd €101 mov ekTpEPovTal GTOV KOGHO €ival To KOwo N umAe pHot
Mytilus edulis, o Meooyeiokd pudvdrt Mytilus galloprovincialis kot kdmow €idn
TPOTIKA, VTOTPOMIKA TOL yévoug Perna 6mwg to P. viridis oty Ivdia kot Anm
AvatoAr (Ivéovnoia, Maiaoio, Oimrrnive, iykamovpn, Tailavon), P. canaliculus
om N. Znhavdia kot to €idoc P. perna oe Bevelovéha, Exovadop, Bpalikio, N.
Agpwn (Spencer, 2002). Exiong ta €idn Mytilus chilensis otnv XiAr;, M. smaragdinus
oe Tailavon ko duunrniveg, o M. planatulus otnv Avotpario kot M. coruscus otnv
Kopéa (FAO ,1999).

Ta meprocOTEPO O100€d0UEVA OVEL TOV KOGUO €101 HLOIDV TTOV EKTPEPOVTOL
Kupimg otnv Evpdnn givar to Mytilus edulis kot xvpiwg to Mytilus galloprovincialis.
H ovvolkn Evponaikn tapaywynq Hudidv Tov ovoTtEPm 00V amd VOOTOKAAMEPYELN
Kot aleio katd ta £t 1950 — 2004 gaiveton oty ekdéva, 2 COULPOVO LE GTOTXELD TOV

FAO (2006).

Ewoéva 2: Zvvolkn mapaymyn podidv (vdatokoliépyeia kot aieia) katd ta étn 1950-2004
tov £ddv M. edulis ( mdve ) xor M. galloprovincialis ( kdtw )

2
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Me Baon ta otoygeio Tov £tovg 2005 (Eurostat 2008) 1 maykdouo mopoywyn
pudwv mAéov givar mepimov 1.800.000 t, ek twv omoiwv mepimov 100.000 t amotelobv
™MV Topay®yn Tov pecoyelokov podov Mytilus galloprovincialis . H idw mnyn
avapéPeL OTL 1 GLVOMKY evpomaiky Topoywyn Mytilus galloprovincialis eivor Aiyo
pikpdtepn amd 100.000 t, ko m EAAGOa mapovoialer to 1/5 g gvpomaikng
TOpAyWYNG .

Ta pdo kaAAiepyovvion o€ TOALEG Teployég otov koouo (Ek.3) ko kupimg
ta €16m Mytilus edulis ka1 Mytilus galloprovincialis.

O peyaAvtepor mapaymyol podwwy etvanr n Kiva, n loravia, n OAavdia, 1
Aovia, n Itodio kot 1 EAAGOa. Ztv xdpo pog KaAlepysitar kateoynv 1o €100g

Mytilus galloprovincialis, tov omoiov N maykdoua eEdmimon eaivetan otnv Ewk.3.

Ewova 3: Ioykoouia yemypaewn eEdmioon tov M. Galloprovincialis.

To Mytilus galloprovincialis cuvavtdtol oe nrepmTiKd KApoTo 0AAG 6 To
Oepud vepd. v Evpomn eppaviCetor otig viicovg ¢ Bpetaviag, oty Ifnpwm
Xepodvnoo kot otnv Mecodyswo. Lto BOpelo MUGOAIPO GUVAVTATOL GTHV VOTLO

Kaipdpvia, v lanwvia, 1o Xévyk KOvyk Kot katd PRKog TG oVOTOAKNG 0KTNG TNG

3
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Kivag, evdd oto voto nuoeaipto oty dvtikn Avotpaiio, tv Toaopovio, ™ N.

Znhavdia kot v N. Aepwkn (Spencer 2002).

1.2 H MYAOKAAAIEPI'EIA XTHN EAAAAA

Oocov apopd ™ yoOpo. Hoc, N KOAMEPYELD OGTPUKOEWMY EYEL Mo LaKpd 1oTopio TOV
Eexvd and tov 4° odvo w.X. TAuepo cvvavtdrar oty AleEavdpodmodn, otov
Apppaxikod, oto [1opto-Adyog, 010 Mahokod, 610 Zapovikd, 6TO LTPLHOVIKO Kot

Kupimg oToVg KOATOVE Oeccarovikng kot Oeppaikov ( Ew.4).

Ewcova 4: Kopieg meproyés tng EAMGSag ot1g omoieg kodepyeitar to podt Mytilus galloprovincialis
1=AXeEavdpodmodn, 2=I16pto-Adyoc, 3=Ztpvpovikds, 4=Beccalovikn kot Ogppraikdc,

5= ApPpaxikds, 6= Maiokds, 7= Zapwvikds ( Fainvov - Mntoovdn, 1999).

Me Bdon ta otoyyeia tov étovg 2004 (FAO Fishery Statistics) n kaAMépysia
0GTPOKOEWMV, TPOGPEPEL GNUEPO GTNV TOYKOG U KatavdAiwon, tepirov 13.000.000

t, ek Tov omoiwv 1.900.000 t eivar ta poow (Ew 1.2.1.). H gvpomndikn mopaywyn

4
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ootpakoed®v eivar mepimov 750.000 ex tov omoiwv 600.000 sivor pvd Kot M
TOPOYWYN TNG 6TO HecOYEKO nHoL avépyetat o€ 95.000. A’ avtiv ot 30.000 podimdv
amotehovv TV eAMnvikn mapaywyn. To 80-90 % g mapaywyng avtig e&dyetal
Kupiog oty [taria.

H avéntoén g pudokailiépyelag Eekivnoe omv EALGSa amd to 1980 ko
KopuP®ONKe 0TI apyéc ™G dekaetiog tov 1990, mo cvykekpyéva ta £tn 1995-
1999. Xvykpuwd pe v Evponn, n avdrtoén tov podiov oty EAAGOa éywve 20
rpovia apyotepa. H e£éMEn g moykdopag aiievong Kol Topaywyns Hudldv Tov

eidovg Mytilus galloprovincialis @aivetot otig eikdveg 5 ko 6.

S0

B
=

Tonnes (1000)
[ w
(=] (=]

-
(=1

(=]

Vears

Ewova 5: TToyxooua ariisvon podod Mytilus galloprovincialis(Eurostat, FAO, 2004)

1E0

—_-
=
=

Tonnes {wll

1350

Years

Ewdva 6: Iaykoopua mapaywyn tov pudod Mytilus galloprovincialis and podokeiiépyeieg
(Eurostat, FAO, 2004)
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H podoxoiiiépyelo eivor pioe pn evtotikn Hopen EKTPoENg mov otnpiletan
oTIC PLOIKEG dradKacieg yio v mpounBeta yovou kat tpoenc (Inglis et al, 2000). H
emMA0YT TG HeBdOOL KoAAEpPYElOG avd Tov kOopo e€aptdtot and ™ 0o, 10 KOGTOg
KoL TNV Agttovpyio TG £YKOTAGTOONC.

Nuepa Ta o SLOOEOOUEVO GLGTNHOTO EKTPOPTG TOV YPNCYLOTOLOVVTOL Efvat
ta €&ng: o) Kadliépyewa Bobov, B) Karliépysio otn omin vepov, v) To maccaiwtd

(pole), 6) Zvotnpa pe oyedieg (raft) kar €) To mMwtd cvotua (longline).

Ewova 7: Zvotnua pe oyedieg ( raft ) mov ypnowonoteitar oty lomavia ( FAO, 2006)

2 YOO HOS XPNOYLOTO0VVTOL KUPIMG TO TAGGUAMTO KOl TO TAMTO GUGTI L0
OTIG TEPL0YES TG Becoarovikng, Tov Ogpuaikov, g ITepioag kot e Hpabiog 6mov
VILAPYOVV 01 TEPLGGATEPES LVOOKOAMEPYELES, GLYKPITIKA LLE TNV LIOAOITY| EXKPATELO.

To maccolwto (pole) mpaypotomoteital pe t Podion EOAvoV TaccdAmy 6TOV
moluéva g Bdhaccas, Tave 6Tovg omoiovg TvAtyovion ehkoedeic apuadiég pe to
uoda(ota yorhikd bouchot). Tomobgtovvtan oty pecomapariokn (dvn dote vo givol
2-3cm mavo and tov Tbuéva.(Gosling, 1992)

To mwto ovotua (longline) amoteleiton and éva opldviio oyowi omod
TOAVTPOTVAEVIO (pdva) mov emumAéel omnv emedveld 1 1,5-3 m xdto ond v

emeave e 0dAaccag pe v Pondela miotmpov, (Ewk. 8) amd émov kpépovtal

6
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oxowld pe poow, o€ amodotaon S0 cm  petoEd TOVG. XE  OYVPA  PELUOTA,
tomofetovvian Papidia ota oxowid yio va dtatnpovvtal Kabeta. O apBuodg kot to
péyebog tv mAmtpov eaptdtot omd To PAPOS IOV TPOKELTOL VO, CNKAOGOLV (7). vl
oyowi unrkovg 200 m kot Sapétpov 18-30 mm otnpiletar og 25-30 mhotpeg OV
&xovv amootaomn petald toug 0,5-1,5 m). Ta kédbBeta oyovid sivor unkovg 4-6 m kot
dwpétpov 14-18 mm. Tomobetovvion KOTA HAKOG TV OYOWLDY EVAIVEG GONVES
punKovg 25 mm kdbe 25-40 cm, v vo eumodicovy o podto var «xuhovvy, TPaKTIKN

oL akoAovOeitan Ko oTig oyedieg (Spencer 2002).

Ewova 8: Kailépysia podidv pe mhwto cvotpo  (http 1)

1.3 OIKO®YXIOAOTI'IA KAI OPETNITIKH AEIA TOY M. galloprovincialis

¥t yopa pog koAlepyeitor to podt Mytilus galloprovincialis , yvootd wg
pecoyelokd podt , evpémg dadedopévo oe oAdKANPT T Mesdyelo, aAAG Kol 68 QAAEG

neproyég g Evponng.

7
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Ewova 9: Mytilus galloprovincialis (Lamarck,1819) -http2

Taén: Animalia
®vro: Mollusca
KX\déon: Bivalvia
Owoyévela: Mytilidae
I'évog:  Mytilus

Eidoc: Muytilus galloprovincialis

To ypopo tov M. galloprovincialis givar okovpo pmle 1 KaoTOVOXPOUO,
oYEOOV LoPo-1hdeg. O1 000 BOpeg etvarl oYedOV TPLYOVIKEG KOl OATOGTPOYYVAELEVEG.
H popen tov keAdgpovg mokidAier avd meployn. Teivel emiong va yivel peyaAdtepo amd
To. vTOAowma €101 ™G 1010 oKoyEvelng, HEYPL 15 cm, av Kol yopoKTNPIGTIKO TOL
péyebog etvar amd 5 — 8 cm. Mmopet va Bpebel and exteBeyéveg Ppaymoglg meproyés
LEYPL KO GE OUUMOES OKTOYPOUUES. Xe avtiBeon pe dAAha €idn epeaviCer peydin
avOYN GTOV EVIOVO VOPOSLVOLIGHO Kt 6TIG EMOPAcELS Tig makippotag (Carlton 1992).
To eumopevopo péyeBog eivar peyodvtepo twv 5 cm (ITA. 86/1998 Omwg
tpomomombnke amd6 to IIA. 227/2003). To ocopo tov M. galloprovincialis

nepikAeietal amd 10 6oTpako kot £xel dthofo povova. O pavdvag eEmtepkd eival

8
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TPOCKOAANLEVOG GTO E6MTEPIKO TV BupldwV Tov 06TPAKOL. XT0 pavdva Ppickovtal

kot ot yovadec. (Ew. 10).

Ewova 10: O povddag kot ot yovadeg tov Mytilus galloprovincialis(http3)

Ddéper ovo Cebyn Ppayyiov, ta omoia eivar to OpyOva OVOTVONG TOL KOl
eEumnpetohv otV TpoPoANyio d10TL GLUPAAALOVY GTO SLYMPICUO TOV KATAAANA®V,
and amoymn peyébovg, pepdimv Tpoeng, tpowbaviag ta oto otopa. Emiong vrdpyet
10 OOl pe 10 POoco. Tty Pdon tov povovo (TEPLOYN CLVOECUOVL - EVMOOT T®V
Bvpidowv), Bpioketon n omhayvikn udla (Gosling 2003).

To pvol etvar dmOnuotoPdyog opyoaviopog, ombel 1o BoAacovd vepd e
TayOTNTO OVAAOYN TOL pEYEBOLE TOV Ko TG BEPLOKPACING TOL VEPOD, GUYKPOUTAOVTOG
€101 T KOTdAAN A0 pepidto Tpogng daotdoewv 1-25 um, amofaAloviog to VTOAOUTa,
¢ yevookompava (I'ainvod-Mntcovon 2003).

To pnkog tov pvdv propei va Eemepdoet ta 10-13 cm ( Gosling, 2003).

Ot pvOpoi avénong oto Mytilus spp. sivar e€apetikd petafintoi. Mépog
avtig G dwkvuavong eényeitor and to yovétvmo ( Walters, 2008), aAld to
LEYOADTEPO TOGOCTO TNG dtokOpavong eivar mhavotata 1o tepdriov. Ot axdiovbot

napayovieg emnpedlovv ta T060oTd avantuéng oto Mytilus spp. AT’ avtovg kdmotot
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umopet va emdpdcovy and Kowov, aviioya pe TNV Tomodesia kot T TEPIPUALOVTIKEG
ouvOnkeg (Seed & Suchanek, 1992 ).

1. @gppoxpacio

2. Ahototta

3. AwBecudTNTa TPOPNG

4.’Ex0Beon otnv moAippoia

5. EvO0£1d1KO¢ avTay®VvIGHOG Y10 XOPO Kol TPOPT

6. ITapaocitiopdg

Youpwvo pe tov Arial (1997) to Mytilus galloprovincialis gtavel ta 72,84 +
0,74 mm pnkog oe 18 unveg ommv Mavpn 0dracca (Tovpkia.), eved oty Itoiia 1
avantuén tov M. galloprovincialis eivar paydaio @tdvovtog oe pufikog 50,00 mm og
nepimov 14,5 unveg amd v gykatdotact toug (Ceccherelli & Rossi 1984).

Ext6¢ and tovg ypnyopovg puBuodg avénomng, ta podie Exovv Kol PEYOAN
Opentikn a&ilo e€atiog TG TEPLEKTIKOTNTOS TNG GAPKOS TOVG GE TPWTEIVEG, GLVETMG
OmOTEAODV OMUAVTIKN TNy TPOPNG Y. TOVS LOPOPLOVE OPYAVIGHOVE Kol Yo TOV
avBpomo. H OBpentikn toug a&io kot o ypryopog puOudg avamtuEng tovg amd v
GAAN, TOLG KOOGTOLV TOAD KOAOVC OPYOVIGHOUG Yo, KoAAEpyew (Avioviddov,
2003).

‘Eva pode mepiéyet 79-83% vypacia, mpoteivny 11-13% vyning Proroyng
adiog, 2,0-2,3% voatavOpakec, 1,5- 1,8% Almog ko 0,35% pn mpoteivicég almtolyeg
evoelg (Metaxatou, 1998). Amotelel TpoPn YOUNANG TEPIEKTIKOTNTAG O ATapd Ko
yoAnotepoAn (King et al., 1990). H odpka &xet vynin avoroyic AMmapdv o&Emv
Q3/Q6 pe oamotéhecpa 1t Peitiomon g avBpomvng vyeiag. H avénon tov Q3
Mmapodv oféwv ot10 aipga cvuPdiiel ot YOUNAN  EUPAVIOT]  KOPOLOYYELLKDV
acleveldv Ko Ovnopdmrog omd apTNPOGKANPLVON Kol KOPOWKES TOONGELS

(Vasakou et al., 2003).
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Ta pddw, 1000 UG 600 Kol peTOmOMUEVH, €lvar TPOEO  LYNANG
dwtpoeikng atlag ko dtntntikd. [Hopéyovv envn, kaing modtntog tpwteivi( oe
1060010 60% emti g Enpng ovoiag tovg) (Choo and Ng, 1990). Eivor ptmyd og Aimog
Kot YOANoTEPOAN KO TAOVGCIO G TOAVOKOpESTO Mmapd o&éa ( oe TocooTtod 42-45%
TV oMkev AMmopodv o&éwv) (Orban et al.,2002), to omoia molvakdpeota (Q3-Q6)
etvar froroyid onpavtikd S10TL pHeldvovy og peydAo Pabud tov kivouvo Kapdlokng
vooov (Kromhout et al., 1985). Emiong eivon mhovola oe AMmOSIOALTEG Kot
voatodiaivtég Prrapives (A, Bl, viacivn, B2, C, D, E) kot poxpootoryeio ( Fe, Ca)

(Cheong and Lee, 1984).

1.4 AIAKINHXH MYAIQN

H EMada mopdyer meprocdtepo amd 25.000 toévvovg pvdidvy  Mytilus
galloprovincialis to yp6vo, moc6 10 01010 £xel STAACIUGTEL TIC TEAEVTOIEC dEKAETIES (
Vareltzis, 1996). Ilepioodtepo amd 10 90% VTG TG TOGOHTNTAG TPOEPYETAL OO
poookoAiépyeleg g Bopewog EAAGOag ( mepoyn Ilhepiog, Huabiog won
®ecoolovikng ).

Xoupova pe v EBvikn kor Kowotikr] vopofecio mov otoyevel otnv
TPOGTUGIO TMV KOTAVOAMTMOV, OAES 01 TOGOTNTES OGTPOUKOEOMV OV TPoopilovTat yio
KatavdAwon mpémel vmoxpewTkd vo mepvovv amd ta Kévipa KabBopiopov
Ooctpakoswav. H dwdikacio avt kaeiton e&uyiavon Kot woyvet yuo to podia, Omeg
Kot Yo OAQ To VTOAOUTO. OGTPOUKOEWN TOL AAMEVOVTOL OTIG EAMNVIKEG Odhacoes. Xe
OUTEG TIC EYKOTACTAOEL, HECH KAEWGTOV KUKAOUAT®OV vePoDy Kot pe T Pondeia
UNYOVIKOV, Boloyik®v Kol yNUIKOV  dlepyacidv, yivetor enefepyocios  Tov
AVOKVKAOPOPOVLEVOL VEPOD Kot  KaBMG Ta podte ombodv aALeTIAANAL TO VEPO,

ATOAAAGGOVTOL TEAKA a0 TOEIKES 0VGIES Kot TAHOYOVOUS UKPOOPYAVIGLOVG.
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Metd v omapaitntn ywoo ) Oc@AAIon TG LYEING TOL KOTOVOAMTN
e&uylavon, ta poda S1KVOHVTOL GTHY EAANVIKN ayopd e dVO HOPQES: 0) HE KEALPOG
oe €WIKA Olytva kot B) amoKEALPOUEVO GE  E€OIKN TAOCTIKN] GOKOVAM 0o
noAvaBvAévio. Emiong dtakivodvtol vomd Kot KOTEWYLYUEVO GTOV €ALOOIKO YDpO,
aAAG yivovton kon eEaymyég og yopeg ™ Evponaikng Evoonc.

¥m OoAdootlo meployn mov Eekwvd va ekteiveton  ovatolkd tov A0
notapov eOdvovtag ¢ 1o Kitpog PBpiokoviar to 80-90% twv pvdomapaywyikdv
gykataotacemv g EALGOaG, pe avarloyo pepidlo kol otnv €Bvikny mapoaywyn. ‘Eva
HEPOC TV TTAPOy®YNG HLOIDV OlatiBetanr oty eAANVIKY ayopd, evd UEYOAO HEPOG
e€dyetar ot ayopég g Itarioc, [oAroag ko Iomavioc. H avavopevn pdiota
mon tov pudtdv oty ayopd g Evponaikng ‘Evoong, ce cuvovacud pe tig
KATAAANAEG GLVONKES Yoo TNV avATTLEN KO TNV DYIEWVH TOV HUIUDY 00NYNOE GTNV
abENON TG TAPAYOYNG.

21c véeg HOVAOEG TMV  OCGTPUKOKUAAEPYNTAOV, OTACGYOAOVVTOL TOAAES
OKOYEVEIEG TNG TEPLOYNG, EVA Ol EMEVOVCEL MOV £YOLV YIVEL EMTPEMOVV GTOVG
KATOVOAMTEG Vo, AmOAAUPAVOLY PPECKO HOOL, TLTOTOMNUEVO 1 U1, TOL EOAVEL GTO
tpaméll pe TG KOTAAANAEC e€yyvnoelg kot ovvOnkec vylewvng. To  podt
OCTPOKOKOAALEPYELNG UEYOADVEL GTOLG PLOIKOVG YDPOLS OV UEYUAMVEL KOl TO
erebBepo LOOL, oe Puokég cuvinkec. H amogploiwon yivetan 6e amoplowmtiplo TOv
etvan eykekpéva and tig appodieg Ynnpeoieg Aleiog.

>10 Afpo A&o0, vdpyovv 26 owkoyéveleg Tov dapepicpartog Tov Kopiov kot
17 1ov OSwapepicpatog v Maokydpov mov €xouvv ©¢ POCIKN  OWKOVOUIKT
dpacTNPOTNTA TNV KOAMEPYELDL HdoL, eved oto Afpo Xoidotpag vrapyovv 250
O1KOYEVELEG TTOV OGYOAOVVTOL LE TV KOAMEPYEWD TOV HVO0V Kot TNV aAleia, €ite mg
OIKOYEVEWKEG EMEPNOELS €ite ¢ epyolOUevol GE OVTIOTOY(ES EMYEPNOCES M

amopAoldTNpa. 10 Anupo A& mapdyovtar cuvorlkd 7000 toévor etmoimg (5000
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oto Kopwva kot 2000 ota MdAyapa), evd oto ANpo XaAdotpag mapdyovtol Tepinov
5000 tévot, amd tovg omoiovg To peYaADTEPO TOc0oTO &dyeton oty Evpwmaixn
‘Evoon.

Ta Kévipa Amoctodng Ootpakocdmv £xovv avoldafel tn dwokivnon tov
HLOIDV KOl TOV CLUGTNUATIKO TOVG EAEYYO OCOV OpPOPA GTNV VYIEWVY] KOTAGTOCT TOV
TPOIOVIWOV, ATOKEAVQOUEVAOV 1 U1, TPV OVTE OTOGTAAOVV. XTNV ECOTEPIKT AYOPA TA
oo olatiBevtal kupiwg oe Yoyo, dNANST AToPAOIOUEV Kot MYOTEPO GE OGTPUKO.
To @péoxo pHol Eeywpilel amd 10 KAEIGTO YLOAMGTEPO OGTPOKO TOV, TO EVYAPIOTO
Borlacovo tov dpoua kot v apbovia Tov oe vepod ecmwtepikd. To 80% twv poudumv
pe keAven e&ayovtar kvpiong oty Itaiio ko Aryotepo otnv OAlavoia kot ['aAla.

(http4: www.terresdeau.gr)

1.5 METABOAEY KATA THN XYNTHPHYXH TOQN MYAIQN

O vynAdg ovviedeotng evepyod vepov twv podwwv (aw > 0.95), n vynAn
TEPLEKTIKOTNTA TOVG G YAVKOYOVO Ko eAevBepa aptvoééa kabmg kot to vynAd pH
(6.7-7.1), ta KAVOLV WBAVIKO VIOGTPOUA Yo TNV avamTuEn Hikpoopyavioudv (Jay,
2005).

H pucpofroxn yropida tov pudidv mowidier kot eEaptaton Kupimg omd v
o0 TNTA TOL VEPOL amd 10 000 aAlevovTol KaB®G Kot ToL vEPoD TAVGILATOG, ALY
Kot 0md TOAAOVG AAAOVS TP AYOVTES.

Ta kOpla yévn tev Boktnpiov Tov ovarTOGGOVTOL 6Te PV OTMG Kol GTA
TEPIEGOTEPO. LITOAOITO. dotpake givar ta akoilovba: Pseudomonas, Shewanella,
Enterobacter, Lactobacillus, Serratia and Flavobacterium. Katd tn didpkewn g
ocuvtipnong emkpotovv ta Paxtpla tov yevov Pseudomonas, Enterobacter,

Lactobacillus kot opiopéveg {Opeg ota tehevtaia otada (Jay, 2005).
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Ta podia mpowbovvtar oty eAANViK ayopd @péoko M petamompéva. Ot
ouviBeig nébodot petamoinong teptAapuPfdvouy to Kamvioua, TNy KoveepPonoinomn kot
10 popwapicpa. Ta gpéoko pHdo TOAOVVTOL OAOKAN PO LE TO KEAVPOG Lot pnuéval
oe mdyo, 1 o€ ocvokevaoieg amd TOAVOOVAEVIO HECH GE OMOGTEPMUEVO VEPO Kol
dwtnpnuéva oe Yyoén. Kot otig dvo mepurtooelc o ypdvog cuvinpnong (shelf-life)
TOV OUOV LSV 6TV Yoén dev etvat peyaAdtepog Tmv 6-7 nuepmV.

O o6pog shelf-life éyer emxpatriost oy opoAoyic TV TPOPIH®OY KoL
amodidETOL OTNV YPOVIKN €KEIVN mEPi0d0 MOV T TPOPUO E€lval AGQOAN Yo TNV
KOTavOAmon Tovg and tov avBpwmo, mpv akpiog apyicet  ardoinon tovg. To shelf
life evog mpoidvtoc Eexwvd amd v Opo. TOPOYOYNS 1| KOTOOKELNG OLTOL KoL
eCaptdror amd TOAAOVG TOPAYOVTEG, Ol KLPOTEPOL Oamd TOLG OMOioLG Eivol Ta
OLOTATIKA TOV, 1] S10OIKOGIN TAPAGKELTG TOV, TO E100C TG GVLOKELOGING KO O TPOTOG
™m¢ amobnkevong avtov. (http5)

Ene1on Lowmov omwe avapépdnke mopandve to shelf life tov opdv podidv
dev Eemepvd tn pio fOopada e ToV KAAGIKO TPOTO GLVTNPNONG TOLG 6TV Yousén,
VIAPYEL pia SoPKNG avAyKN avATTUENG VE®V TEXVOAOYIDV KOl ATOTEAECUATIKOTEPWOV
HeBOO®V cLVTNPNONG, Ol OTOIEC VO EMTPEMOVYV TOPATACT TOL YPOVOL GLVTIPNONG
TV OoAACoIOV aVTOV TTPOIOVTOV TG Ydpag Hog. Tétolor tpdmol elval o) 1
ypnowonoinon 6lovtog kot P) 1 ovokevacio o€ GLVONKES TPOTOMOMUEVNG
atpooearpag (modified atmosphere packaging — MAP).

H yprion tov 6lovtog yio v avEnot Tov ypdvou GLVTHPNGNS TOV TPOPIL®MY
Eexivnoe tuyaio to 1909 oe pio amoBnkn tpoipwv omv Koiovia g ['eppaviac,
o6tov mapatnpnnke peimon tov pikpoPloakod TANOBLOUOD GV EMPAVEID EVOC
TEHOioV KPEATOG LETA TNV eyKaTAoTOo Mo YevvnTplag 6LovTog HEGH GTO YDPO TNG
ev AMyo amoOnkng (Rollex Australasia LTD, 1999). 'Etot onfuepa 10 6Lov givar éva

GP1GTO AMOAVUOVTIKO HECO KO LE TN XOPNYNON TOV KaTamoAepdtol 0 TANOVGUOG T™NG
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OMKNG piKpoProkng yAmpidac, omdte avtopaTo oLEAVETOL 0 YPOVOS GLVTIPNONG
(shelf life) tov tpoginwv. Xvykekpyéva ywoo To podla, to OLov  amoteAet
AmOTELECUOTIKO PECO Yo TNV e&uyiavon) TOvg TPV T SloKivion TOVG GTNV EYXOPLO 1|
E&vn ayopa.

Ye neipopa mov o1elnyon oe pecoyetaxd podia (Manousaridis et al, 2004) wov
dwtnpnOnkav oto yuyeio oe cvokevooio kevoy (vaccum-packaged), yopnynOnke
atudoeapa 6Lovtog yioo 60 Min kot 90 mMin, pe 6TOYO THV EXWNKLVOT TOV YPOVOD
ocuvTnpnong tovg. Xtov mivoka 1 mov akolovBel gaiveton n epueavng peimon g

OAKNG UIKPOPLOKNGS YA®PISOS TV Hodiav, Wiaitepa ota 90 min yopnynonc.

IMivaxag 1. Enidpaon g atpdéopapag 6fovtog otnv ohkh pkpoploky aepofio yAwopida (OMX)
og PO StTnpNUEVE GTO YUYELD GE GLGKEVAGIN KEVOV.

Hpépa NaPTUPES 60 min 90 min
0 3.47+0.2 3.17+0.1 2.77+0.1
2 3.97+0.2 3.77+0.2 3.27+0.1
4 6.07+0.3 4.47+0.2 3.97+0.2
6 6.87+0.3 5.87+0.3 5.47+0.2
8 7.07+0.4 6.07+0.3 5.67+0.3
10 7.37+0.3 6.87+0.3 6.67+0.3
12 8.77+0.4 8.47+0.4 7.87+0.4

H ypnoyomoinon cuokevacidv Ttpomomompévne atudoeapag miong sival
pio ToAD amotelecpoTikny HEBOSOC Yo TNV EMUNKLVOT TOL XPOVOL GLUVINPNONG TOV
puddv oty Yyoén. e melpapa mov devepyndnke oto Iavemotmuio tov looavvivov,
amodelynke mwg 1O Oelypo TOV  puodvV mov  dSwtmpndnke o cuvOnKeg
tponomomuévng atpuoopapas (80% CO, / 20%N;) , métuye t0 peyoAhTEPO YPOVO
ocuvtnpnong tov 14-15 nuepdv , evd 6Aa ta vrdAoura detypata giyav Aydtepo ypovo
tovAdyotov 4-5 muépec. To ovykekpyévo Oetypa vrmepeiye katd TOAD oTO
OPYOVOANTITIKG YOPOKTNPIOTIKA (YELOM, OGUN), OGO Kol GTO UIKPOPLOAOYIKA Kot

Broynuca. (Goulas et al, 2004).
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H ovokevacio e cuvONKeg TPOTOTOMNUEVIG ATUOGPAPAG GE GUVOLACUO LE
™V Yo&n €xel amodeyfel mg £va TOAD AmOTEAECUATIKO HEGO YO TNV TOPATACT TOV
YPOVOL GUVTIHPNONG UE TOAPAAANAN OTNPNOT TNG TOLOTNTOS TOAADV OLUTPOPIKAOV
TPOTOVTOV (KOKKIVOL KPENTOG, TOVAEPIKDV, PPOVTMOV, AAYOVIKAOV, E0GV 0pTOTOUIG |
epéokmv Qopopikav kot yopuov) (Brody , 1989).

Ievikdtepa oe OAa o TPOPULO, OAAG KOl EWOWKOTEPO OTO YAPLOL Kol KATH
GUVETELD, GTO. OCTPOKOEWN TOV APOPOVV TNV €V AOY® £pyacia, KATd TNV TOPOUOVI
TOVG otV YOEN mapatnpovvtol HeTaBoAég oto KpoPlakd Tovg optio KaBMdS Kot
oto Poynuikd Kot opyovoANTIIKG TOLG YXopokTNPoTIKA. Ot petaforéc avtég
eCaptavtal apevog pev amd T O1dpKeln Kot TIG cuVONKeS TG amofNKEVLONE TOVS Kot
AQETEPOL OO TNV APYIKN TOOTNTO TOV TTPOiOVToC. Agv vrdpyet d1ebvig pébodog N
EPYOAEID TOL VO OlEPELVA KOl VO OTOJEIKVOEL TNV TOWOTNTA TV OoAdccimv

TPOIOVIMV.

1.5.1. MeroPoréic oTa 0PYOVOANTTIKA YOPOKTNPLGTIKA

Ot opyavomtikég péBodor givor iomg ot mo axkpiPeic deikteg moldTnTOG
QVTOV, AALE SVOTVYMG OEV LITOPOVV VO EPAPLOGTOVV G gvpeia KAIpoKa e&ontiog Tov
e€e1O1KEVIEVOV TTPOGMOTIKOV KO TV XPOVOPOP®V S1001KAGUDY TOV OTOLTOVV.

2100 OpYOVOMTITIKA YopoKTNPLoTiKd mov e€etdlovror meptlopfdvovtal to
e€ne : o) ewtepcn eppavion (appearance), ) ooun (odour), v) xpopa (color) kot d)
VO olpKoc. Xe mewpauata mov Ehofov yopa oto mopeddov (Erkan, 2005)
amodelydnke mwg yo To poo1o 16YVEL M| TAPOKAT® KAILOKE GOUPOVO PE TNV ool

xopokTnpiloviol KatdAANAa Yo avOp®TIVI KOTovAA®OT) 1 0moppIimTovTaL.
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EEarpeTikd dctypo podidv ( 9> E >8 ) Bempeitor ekeivo mov €yl GTIATVI EMQPAVELD. ,
YOPOKTNPIOTIK OOUN YALKIAG @peokadas, (onpd ypdupo Kot ToAd otabepr| von
oOpKOC.

A katnyopiog ( 8 A > 6 ) yopakmnpiletal ekeivo mov €xel vypn emedveln , un

€101KT] EAALPPE OGUT| PPEGKOV, TOPTOKAALOV Yp®UO KOl ATtAd oTadepT] LOT CAPKOC.

B xoatnyopiog ( 6 > B > 4 ) Bswpeitar 1o deiypo pe emeaveid Atydtepo vypn amd 1o
A, ooun EAAQPE AULUOVIOKT], LOVVTO ¥POUO Kol TOAD AtydTePO oTadEpn) LOT CAPKOC.
I’ xatnyopiag (4 > T') yapaktnpileton 1€A0g eketvo o delypa puodldyv, to omoio £xet
emedveln Qoumr , YUPUKINPIOTIKY) OCUN OUU®VIOG , YPOUO YKPL OTOYPOUATIGUEVO
KOl LOAOKY] VY| GAPKAG.

Ot avapepoueveg KAEIDEC YPNOILOTOOVVTOL Y10, TOV KaBOopIopd TS VOTTOTNTOG
TOV 0CTPOKOEWADV KOl COUQOVO, HE OVTEC £val Oelypo Hudldv etval KATAAANAO Yo
avOpomvn katavaiwon otav avhkel otig Katnyopies E, A xor B. Ta pvow mov
avinkovv ot I" katnyopia eivar axatdAAnAa tpog Bpdon Kot omoppintovol.

Ta pvdia Tov mEPAUATog, Tov TpaypoTomomdnke amd tov Erkan kot tovg
ovvepyateg tov otnv KwovotovtivodmoAn, Katd Tn cuvinpnon tovg oty yoén
mapéuevoy otig katnyopieg E xor A povo kotd TG 000 TPpdTEG UEPEC TNG
amoOnKEVONG TOVE, amd TN deHTEPN UEYPL TNV TETOPTN NUEPA EMADAY GTNV KaTnyopia
B, evd petd v té€tapmn nuépa de pmdpecav va S0TNPNCOVY THV TOWOTNTE TOLG Kot
éneoav ot [T xommyopio. Zopmepacpotikd AOwOV avoeEpeTal TS 0 XPOVOC
SUVTAPN OGS TV VIOV otV YWHEN TV 4 °C givor 4 nuépeg. Metd tv tétoptn Nuépa
10, pHOLL aALOLDVOVTOL Ko Eivort akatdAAnAa Yoo avOpodmivn kataviioon ( shelf-life
3-4 nuepav) (Kastanidou- Monousou, 1982). Xtov id10 ypdvo cuvtipnong Katéin&av
Ko To mepdpoto petoyevéotepmv epevvitov (Gokoglou, 2002; Pastoriza et al,

2004).
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Y10 mopandve meipapa wov £ywve otnv Kovotavivovnoin (Erkan, 2005),
ypnoponomOnke tpononompévn atpocealpo. (MAP) oe dbo detypata podiwv, MAP;
(50%N2/50%C0O2) kar MAP; (100%CO; ) yia ™ Bertimon tov xpdvov GuvTHpNoNG
omv yo&n otovg 4 °C. To OpyOvOANRTIKG YOPUKTNPIOTIKG TOV HUSIOV OV
uetpnOnkav Ntov: o) N emeavewe (appearance) , f ) n oopny (odor) , y) n yevon
(taste) ko 0)  veR TG odpkag (texture).

H xhpoxa a&loldoynong mov ypnoomotdnke frav 1 akdAovdn: 10-8 (word
KoA mowdtnra), 8-6 (kaAn), 6-5 (emopkng), 5-4 (omodektny), 3,9-1 (kokn
mowotnra). (Karl et al, 2001). Andé tov Erkan (2005) Bpébnke o611 0 Ypdvog
cuVTAPNONG TOV PLddY otnv Yoén otovg 4 °C eivan 4 nuépec. Ta pddia tov ev AOY®
TEPAUATOC TapEUEVAY GTNY KaTnyopio ¢ kaAng modtntag uéypt v 7" nuépo Kot
EVO TO Ogiyua mov dgv ftav og Tpomomomuévn atudoeapa (control) éeptace vo
anoppipdei otmv 11" nuépa, ta deiypata MAP; ko MAP, amoppieOnkav ™ 13"
nuépa. Emopévog o ypdvog cuvtipnong omodedetypéva avcavetal pe Tt xpnon
GUGKELOAGIMV TPOTOTONUEVNG ATULOCPOLPOG.

Ye mopouoleg peiéteg (Goulas et al, 2005) wou (Caglak et al, 2007)
avaeépOnke OTL 0 YpOVOC GLVTNPNONG TOV EPECKOV HLOIOV GE GLOKELOGIES
TPOTOTOMUEVNG OTHOGQAPOG ivarl Kotd 4 Muépec HeyaAhTePOg amd eketvov TG
ovokevaociog pe aépo. Kot v Pastoriza et al, 2004 avagépetor 0Tt tor phda. wov
oLVTNPOLVTOL GTNV YOEN GE GUOKELOGIEG TPOMOTOMUEVNS ATUOCPAPOS EXOVV TA
KOADTEPO, OPYOVOANTTIKA  YOPOKTNPOTIKA. ATd To Jdelypota TPOTOTOMUEVIG
atpdéopapag  mov  mpoavopépbnkav, 10 MAP1(50%N2/50%C0, anodeiybnke
KOADTEPO MG TPOG TO. OPYOVOANTTIKE TOVL YOPOKTINPIOTIKE GE GYEOM UE TO

MAP,(100%CO,).
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1.5.2. Broynuikéc nerofoiréc

Ext6g amd 1o opyovoANTTIKE YOopaKTNPIOTIKG, Ol UETAROAES TV OToimV
AmOTEAOVY OEIKT VOTOTNTOS TOV OAMEVUATOV KOl GUVETMOG TOV HLOIDV TOV
OAmOTEAODV OVTIKEILEVO TNG TOPOVCOS €PYOsiog, KATé Trn ocuvinpnon oty Yyoén
TOPATNPOVVTOL Ploynukés kol WKPoPlokés HETOPOAEG TOAD ONUOVTIKEG Yo TNV
mo1dtTo. Tov TPoidvtoc. H petafoin tng mowdTTOC TOV OAELHATOV KOTE TN
oLUVTNPNON TOLG OTNV YOEN YEVIKOTEPO OQPEIAETOL GTN GLVOLAGUEVN OpdoT TMV
evlOLOV TV 16TOV Kot TNG UIKPOPBlakng LoAvvong.

Q¢ Poynuikol deikteg voOTOTNTOC TOV OAELUATOV Bewpovvior 0 PH, 10
oAk mtTikd Packd dlmto (TVB-N) , n tpyuebvrapivn (TMA) ko 1 tvoOAN.

Hekwvavtog and 1o pH, ailel va avagepbel mwg amotedel évav amd TOLG
KUPLOTEPOVG OEiKTEG VOTOTNTOS OAV TV Tpoginmy. Opiletonr g o apvnTiKog
OeKadKOG AOYAPIOHOG TNG OCLYKEVIP®ONG TOV KATWOVI®OV VOPOYOVOL HEGOH GTO
poéQpo. pH = -logi [H+]

2100¢ {O1KOVE 10TOVE OUECHE HETE TN o@Ay] TADOVY Ol dPACTNPIOTNTES Ol
oyetilopeveg pe ™ {on, 0mwg N agpdflo avamvor, Kabmdg Kol 1 avTicTaon oTNnV
avamtuén S10POpwV LIKpoopyaviopav. AvtiBeta cvveyiletor n avoepofia avoamvon
(yAokdAivon) pe pHETOTPOTH TOL YALKOYOVOL ©€ YAUKOLN KOl OTN OCULVEXEW OF
YoOAoKTIKO 0&0 ko gvépyew, mpoKoAdviog pHelmwon tov pH omd pia apywn
QLOAOYIKY T mepimov 7 oe tedkn T 5.1 €og 6.5. H avoepodPio avamvon
oTONOTA HETA amd yxpovikd dwdotnuo 1-36 h petd ™ ooayn. To ypovikd avtd
dwonuo kot 1 tedk T pH eaptodvror and 1o €id0g ToV 16TOV Kot TOV TPOTO
YEPOUOD TPV Ko HETA TN o@ayT). [Tapdiinia peudvetol 10 TEPLEYOUEVO TOV 1GTMOV
oe ATP kot emépyeton vekpikn okapyio. O petopéves ywég ATP ko pH mpokaiovv
amocTaOEPOTOINGT TOV TPOTEIVOV Kot HEIMGT TNG IKOVATNTAG CLYKPATNONG VEPO.
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Mia pkpn peiowon tov pH eivar emBount ywti kabvotepel v avdmtuén
LIKPOOPYOVICUMY KOl €UVOEL TN O1TNPNon KOAOD YpOUATOG. AvTO pmopel va
emtevyfel Le cOBTOVG XEPIGHOVS Kal ypryopn Yyoén petd t opayn oote o puOudg
yAvkOAvonC va eivar Ppodic. Me v mopapoviy oty woen (2 °C eni 2 éwc 3
ePoopdoeg) n vekpikn akapyio eEopaviCetan Kot 1o KpEOS Yivetal TpuPepo.

Katd v amocvvbeon tov aMeLUATOV, 01 TPOTEIVEC TOV 10TV JCTMVTOL
oe memtiow, elevBepa apvoléa, auiveg kol mINTKN oppovia. To 0&eido g
ppuebvrapivne (TMAO) mov vadpyel TN GAPKO TOVG SLUCTATUL GTIC TTNTIKES OUIVES
dwebvropivny (DMA) kot tpuebvrapivn (TMA). v mapovoio g Tpuebviapiving
0QeileTaL 1 YOPAKTNPIOTIKY] OCUN YOPIANG TOV AAMEVUATOV.

To ohkd mmmtikd Pacikd dlwto (TVB-N) tov adevudtov sivor £vag moAd
a&10meTOG JEIKTNG TNG PPECKATNTOS TNG WUNG capkag avtdv. Katd tn odpkeia g
CLUVTNPNOMNG M TN TOL deikTn AW TOL awEdveTon o avtiBeon pe To pH.

Y& TPONYOVUEVA TEWPAUATO GE HOOL CNUEIMONKE T OMKOV TTNTIKOV
alowtov oe @péoka pvow oapykd ion pe 12,38mg/100g odpkag, m omoio oTtnv
ovvéyela avEndnke oe 22,55mg/100g clpkac petd Ty 6" nuépa e cvvtipnonc. Xto
6p1o tov amodexton ( dNAadny v 4" nuépa) to oMkd mINTIKO GlwTto &iye TN
15mg/100g. (Erkan, 2005).

Tnv B avodikr| mopeion KATé T GLVTINPNGCN TOV CAEVUATOV GTNV YOEN
nopovctdlel ko n Ty g Tpebviapivng (TMA-N) mov mapdystor katd v
amodounon tov ofewiov g tpywedviopivng and ta Poaktnplokd Evivpo kol v
Topovcia Tov KOV opyovicpdv (SSO-Specific Spoilage Organisms), ot omoiot
TpokoAoOV oArowdoelg ota aievpoto. T TMA-N=10-15mg/100g cdapkog &xet
optotel and tov Connell to 1995 g péyloto 6plo amodoyNg €VOG GAIEVIOTOC MG

PpECKO.
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Ot Poymukég petaforég mov Aappdvovv yopo katd v oAloiwon Twv
YOpLUDY Kol TOV OCTPOKOEW®MV opeilovtol kupiwg oe Paxtnplakny dpdon ,ov Kot
HEAETES EYOLV OElEEl TG EVOEXOUEVMOS VTTAPYEL KOl GUVEISPOPE amd evooyevn Evivpal.

e OAEG TIC EMOTNUOVIKEG HEAETEC IOV avaPEPONKaV Ol Proymukég HeETaPOAES
opiotnkav og TNtk fdon péow g pETpnong tov aldToL Kot TG VOOANC.

H wdoln elvar to mpoiov ¢ amoddunons tov apvoEEog TPLTTOPAVT TOL
VILAPYEL OTN GAPKA TOV CAAELUATOV KOl KOTA TNV 0AAOIGN avTt®V daoTdtol LECW
tov &vlduov TpLITOPAVACT) oL PpiokeTon e oplouéva pecOEAN. Poktnpla
ocuvnBwg Gram apvntikd. ‘Evoc kaddg ovoyetiondg emiong éxet Ppebet 6tL vdpyet
ueta&d tov mAnBvopov g Escherichia coli kot tov emmédov g mopoyduevnc
wOOMC.

H 1y tov attikod avtod mpoidvtog amotelel deiktn g amoocvvheons twv
OAMEVUATOV KO TAPAAANAQ TNG VOTOTNTOS OQVTOV.

Yo meipapa tov Erkan to 2005 oe wdvdwe Mytilus galloprovincialis n T g
WAOANG 6T0 TOAD QPESKA LOdLa THG TPOTNS NUEPag NTav 15,6ug/kg kot avéfnke oto
39,8ug/kg v 6" quépa g cvvtipnong ot Yoén.

Ymhpyet capne OTATIOTIKA ONUOVTIKY] GLGYETION UETOED TOV EMMESOV TG

WOOANG KOL TV OPYUVOANTTIKMOV YOPOKTNPIOTIKOV TV 00Tpakosddv (rs = —0.9732,

P <0.05).

Otv Proyevelg apiveg yevikdtepa mpoépyovior omd v amokapPourioon
erevBepov apvolémv amd evdoyevn kot PBakmnplakd évlopa. o To Adyo avtd M
TaPOLGio TOV POYEVOV aUvedV omoTeAel dEIKTN TG VOTOTNTOS TV OAEVHATOV.

Opopéva €idn tov Boaktnprakedv yevov Bacillus, Pseudomonas, Clostridium
ko Photobacterium , 6mog kot opiopéva eviepofaktnploedn kot o&uyoAaKTicd,

Baxtipla Tpokorovv amokapPoéuriinon eledbepwv apvo&émy (Gigiray et al, 1999).
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Mo mopaderypa n topocivn mpoépyetar amd Tn JoTOoT TPOTEIVAOV Kot
nenTOioV katd ™ dadikacio TG eVELUATIKAG TPOTEOAVONG GTOVG VG KOl GUVETMG
YPNOOTOIEITON MG HETPO QVTNG TNG LVIKNG OPACTNPLOTNTOG.

H movtpeokivn elvar 10 mpoidv g amokapBovMmong tov apvo&éog
opvifBivn, evad n kavoaPepivn tpoépyeton amd v amokapPovAinwon g Avcivng.

H movtpeokivn kot m kavdafepivn €xovv ypnopomombel wg deikteg
VOTOTNTOG OMEVUATOV ETELWON NTOV Ol TPMOTES ApiveG TOL avevpédnKay ota delypata
TOV AMEVUATOV TPV akdpo apyicel n amocvvheon avtmv (Lakshmanan et al, 2002).
H tn g movtpeokivng oe Lovtava uddw frav 24,7mg/kg ko avéndnke katd v
cvvtipnon ot Yoén ota 62,56mg/kg v 6" nuépa ¢ anodnkevong.

Mio apvnTiKn OTATIOTIKE CMUAVTIKY) GLOYETION TopatnpnOnke petald Tov
EMITEO®V TNG TOVTPECKIVIG KOl TOV OPYAVOANTTIKAOV YUPOKTNPIOTIKOV TOV HOIUDV
Katd ™ dtdpketa tng amodfkevong (rs = —0.7232, P < 0.05) .

Agv vrmapyovv dedopévo pHeTpnoemv GAAwV Proyevav optvov (- tupapivig,
omepuivng, omepudivng, xavtafepivng, 10TaUivn ) Katd T CuVINPNON TOV HLOLOV
otV YHén.

levikotepa o1 péxpt onuepa HEAETEC OYETIKA HE TIC HETAPOAEG TV
OPYOVOANTITIKOV Kol BOYNUK®OV YOPOKTNPICTIKOV TOV HUOIOV £XOVV ££0CQAAICEL

éva ypdvo cuvtnpnong 4 nuepmdv oty Yoén tov 4=+1 o

1.5.3. Mkpofwokéc petaforéc

Kotd mpocéyyion 10 1/3 g maykoOopiog mopay®wyng TPoeinmv yavetot
etnoimg Adym pikpoflakng aAloimong tov tpoemv (Lund et al, 2000).

2y TpoaypaTikdTnTo 1 WKPoPlakn dpactnpotnTa £ivar Katd KOHplo AOYo
VELBLYT YO TNV AALOTWGT TOV PPECKMOV KOl EAAPPDS SLUTPNUEVOV OAEVUATOV.
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Mo 10 Adyo avtd 0 oAMKdG apBUOG TOV UIKPOOPYUVIGUMY OV ovopaletal
olkn pikpofrakn yAwpidoa (OMX) €xet xkabopiotel ommv Evponaiky ‘Evoon, v
lamwvia kot v Apepikn og deikng ¢ vordtntag tov aievpdtov. (httpd)

H OMX avtumpocwomnedel Tov oAkd apfud ekeivav tov Bakmmpiov, ta onoia
EYOLV TNV IKOVOTNTO VO, OYNUATICOVV 0patég €LOKpITEG amolkieg, Otov
KaAAlepyovvtal og €dkd Bpentikd vmootpopo (Plate count agar — PCA) kot og
ovykekpuévn Oeppokpacio (Khan et al, 2005). H OMX petpatoan oe CFUs / gr
detypatog (colony forming units- povadeg oynuatildopevav omowkimv). Ty OMX
avo tov 10° cfulgr onuaivel akotoAnAdTta TOv Selypatog Yy avOpdmvy
katavarloon (ICMSF, 1992).

Twég OMX=10°-10" cfu gr amodidovron 6e KoKoVS XEPIGHOVE TOV SElYHATOC
aKaTdAANAEC cuVONKES amofnKevon aVTO 1 akdpa avENUEVT Bepprokpacio KT T
HETOPOPA TOV , LUE AMOTEAEGILA TO OELYLLOL VO TOPPITTETOL MG KOKMDG SLOTPNUEVO Kol
axatdAnio mpoc Ppmdon (Hunt et al, 1984 ).

H OMX mpémel va TpOSUETPATOL QUEGMG UETE TNV TOPAY®OYT TOV JEIYUATOG
Kol TPV EEKIVIGEL 1 O100TKOGI0L GUVTIPNONG AVTOV, MGTE VA, VoL LEGOL GTA OTOOEKTA
op1a.

JVYKEKPEVO, OTO OAMEVUOTO KOl GUVERMG EMIONG OTOL  OGTPOKOEION
aAAOIDOELS TTpOoKaAOVVTOL amd ocvykekpyévo €idn Paxmpiov (SSOs- Specific
spoilage organisms), ta omoia givat veevOVVA Y10 THY BALOI®GT TOV TPOIOVTOG .

Ot ev AOym pKpoOpYOVIGUHOT KOTG TN GLVTINPNON TV OAELUdTOV of
OLYKEKPIUEVES GLVONKES BepoKPAGIiaG, ATHOCOUPIKNG TTEGNC, TEPIEKTIKOTNTOS TOV
detypotog oe NaCl, tyég vypaciog aw Kol TOPOVGING GLVTNPNTIKMY, AVOTTOUGGOVTOL
ToYVTEPQ OO TNV LIOAOWTN UIKPOPLoKn yApida Kot Tapdyovv evepyovs petofoiiteg

Tov gvBvvovTal Yo TV 0ALOI®GN TOL OAEDLATOC.
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Y10 dudypoppa mov akorovbei (httpd) eaivetar n cvoyétion Twv TANOLVoUGY
™mc OMX (TVC), tov edkdv pkpoopyoviopu®dv orroioong (SSOS) kot twv

uetafoitdv Toug og oyéon pe tov xpdvo cvvinpnong (shelf life ) tov olevudrov.

~

Ew.11: Xyéon OMX pe SSOS kot petafoAiteg Tovg KATd T GLVTPNOT
Alevpdrtov (httpd)

Yvvenwg ot AoyapiBuor twv SSOS €xovv dueon oxéon pe 10 YPOVO
CLUVTNPNOTNG TOV OALEVHATOV, EVD 1 GLGYETION ATV He TV OMX €xet Aoykn Pdon
OTaV EMKPATOVV apykd younAés Tinég OMX. Ze vyniéc tipég apywkng OMX odev
veioTaTOL GLGYETION.

Eivor dvvatd va mpoPrepbel o ypdvog ocuvtnpnong Tov  oAMELUATOV
yvopilovtag Tovg apykovg TAnbusots twv SSO ota ekdotote delypatoa.

Xoupova pe tov kovoviopd e Evponaikng ‘Evoong yw v extipnomn g
VOTOTNTOG TOV OAMEVUATOV KPIVETOL amapaitnTn 1 YvOoT TV TANJLGUOV Tov &g
eWK®OV pikpoopyaviopumv tov €dov Shewanella putrefaciens, Photobacterium
phosphoreum, Brochothrix thermosphacta, Pseudomonas spp., 0&uYoloKTIKGOV

Baxtnpiov (lactic acid bacteria) kot eviepofaxtnprociddv.
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Ot AoydpBpol Tov ev Adym Boktnpiov &govv moAd peyoAvtepn oxéon LE TO

¥pOVO cuvTpNong amd 6Tt o1 AoyapiBuot tng OMX.

Ortav Aowmdv givor dvvarn n pétpnon tov SSOS, uropet TOAD AmOTELEGUATIKA

VoL OVTIKOTOOTAOEL TNV KAaokn pébodo pétpnong g OMX.

Ytov mivaka mov mapotifeTon mopaKaTt® @oivoviol TopadElyUaTo E0TKOV

HIKPOOPYOVICU®Y VIEVBUVEOY Yy TV 0AAoi®on SQopOV GAEVUATOV KOl Ot

epYaoTNPLOKEG LEBOOOL TTOV YPNGIULOTOIOVVTOL Y10 TV KOTAUETPTOT| TOVG,.

MINAKAYX 2. Avantoéng edik®dv pikpoopyoviopumy orlroioong (SSOs) ce
aAevpata amodnkevpuéva og dropopetikd uéoo ( httpd )

IIpoi6v

Mukpoopyaviopos (SSOs,)

M£0060g kKaTapéTpnong

Dpéoka yoypévo ailgopoto
amofnkevpéva 6e aEpa

Dpéoka yoypéva oledpoto
amofnkevpéva o Kevo M
TPOMOTOMUEVT ATULOCPUIPOL

dpéoka aAedpota
omobnkevpéva og 6 >10- 15 °
C ot aépa

Mayeipepéveg Kol TOOTEG
yopideg o€ TpomOmOUUEVN

ATHLOG PP Ko fowg
owpopa Al EAAPPOS
Swnpnuéva aledparta

amobnkevpéva oe 0>15-25°C

Shewanella putrefaciens

Pseudomonas spp.

Photobacterium phosphoreum

Lactic acid bacteria

Brochothrix
thermosphacta

Vibrionaceae,
Enterobacteriaceae

Enterococcus faecalis

Iron Agar Lyngby (20-25°C, 3d)

Cetrimide-Fusidin-Cephaloridine
(CFC) agar (25°C, 3d)* or by using a
conductance method

Malthus conductance method (15°C,
10-50h)

Nitrite-Actidion-Polymyxin
agar with pH 6.7 (25°C, 3d)®
Streptomycin

Acetate  Actidione
(25°C, 2-3d)*

(NAP)

sulphate  Thallous
(STAA) agar

Tryptic Soy Agar (TSA) with overlay
of Violet Red Bile Glucose (VRBG)
agar (30°C, 48 h)®

Slanetz & Bartley agar (35/44°C, 48
hy*

O pikpoProroycés pébodot v ™ pétpnon g OMX kot twv SSOS mov

AVOPEPOVTOL GTOV TOPUTAVE TIVOKO Kot XPNGLOTOI0VVTIOL 6TV KoOnuepvn Tpaén

etvar apretd apyég d10TtL £xovv drbéoipa anoteAéopata Hetd v tapérevon 10mpov
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€m¢ Kot 5 nuepmv. Néeg moAAA VTOCYOUEVESG TEXVIKEG, OTMG 1 AALGIOMT avTIdpaoT
¢ moAvpepdong (PCR), teyvikég aviyvevong oAlyovOUKAEOTISI®MV KOl OVTIYOVMV
£YOLV T SLVATOTNTO VO TAPEYOVV OMOTEAEGLOTO LEGO GE Lo EPYAGYN NUEPQL.

AVGTUY®OG OUMG Ol TEYVIKEG OVTEG OEV UTOPOVV VO YPNGILOTOMBovV otV
TPAEN Yo TNV EKTIUNOT TOL XPOVOL GLVTIPNONG TOV OAEVUATOV AOY® : o) EAAEYMG
evaotnoiag oOtav  epappolovior oe  TPOQa, P)  EAAEWNG TOWTIKOV Kot
NUITOCOTIK®V OVTOTOKPIGEDY Kot Y) LYNAOD KOGTOVG.

IMa tovg Adyovg avtovg Kupimg pExpt onuepa epapprolovtot ot apyEG KAUGIKES
piKpoProroyikéc neBodot yo TNV EKTIUNGCT TOV ¥POVOL GLVTIPNONG TOV AAEVUATOV
Kol Katd K0pto Aoyo yivetat katopuérpnon g OMX kot modd Ayotepo tov SSOS.

Yrdpyovv d100éotpa dtapopa Labnpatikd LoviéAa 6Gov apopd TV enidpoacn
g Oepupokpaciog, TG ATUHOCEOIPIKNG TIEONS Kot TNng &vepyol vypacioag otnv
avamTUEn TOV EW0IKOV UIKPOOPYOVIGUAOV O0ALOI®ONG TV aAlevpdtov. Avtd to
HOVTEAQ UOPOVV Vo, xpnoipomonfodv yio v mpdPAeyn tov ¥pdHvov GLVTNPNONG
TOV €KOOTOTE OMELUATOV 7oL amobnkevovtal oe otabepéc Bepuoxpacies. Avtd
BéPara amartel yvoon tov apyikdv tAnbvoumv tov SSOS , tov mAnbuocumdv tovg
™V Opa TG EVapENG TG aAloimong Kabdg Kot TV cuvONKOV KATd TIC 0TToieg o1 eV
AOY® UIKPOOPYOVIGHOT TPOKAAECHY AAAOIOUEVO TPOTOV.

Movtéla yio v enidpacn g Oeppokpaciog oty avarntvuén g Shewanella
putrefaciens kot yio v emidpaon tng Beppokpaciag Kot Tov 410&1diov Tov AvOpaka
otv avartoén tov Photobacterium phosphoreum éyovv teyvoroyikd avomruybet,
epappootel o aAevpata kot mwepoppdvovior 610 Aoyopkd G TPOPAEYNC
aAloimong ahevpdtov ( Seafood Spoilage Predictor — SSP) (Ewc. 12).

Eniong povtéha yo v emidopacn g OBeppoxpaciog oty avdmntvén tov
dpopwv eWmV G yevdopovadag (Pseudomonas spp) €xovv emiong avamtuydet Kot

EPOPULOCTEL OE OAMEVLLLOTAL.
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Avtifeta, poviéla ywo v avamtoén  tov  Paxtmpiov  Brochothrix
thermosphacta kot tov o&uyodoxktikdv Boktnpiov égovv mpotadel, aALd dev €xovv
epappootel e aMevpaTa.

SOUTEPAGUATIKA , OGOV apOPa T S10GQAAIOT] THG TOOTNTAG TMV OALEVUATOV
YL TNV 0GQAAT TPOM®ONGN TOVG OTIG TAYKOGUES OyOPEG KOl KATOVAAWMGT TOVS Ao
Tov QvOpomo ot opyovonmTikég, Proynuikég kot pikpoProroyikéc péBodotr mov
avaeeépOnkay exterovval og Kalnpepvny Pdomn kot vapyet pia dtopkng avalntnon
YL TNV AVEVLPEST] VEDV TEXVOAOYIDV UE AMMOTEPO GTOYO TNV EMUNKLVOT TOV Y¥POVOL

CLVTNPNONG TOV OMEVUATOV KATA TNV 0moONKEVGT] TOVG 6TV YOEN TV 4 + 1°C.

Ewova 12: Iotocerido amd Aoyiopikd mpoPreyng alhoiwong olevpudtov ( SSP ) — enidpaon evog
Beppokpaciaod mpopik ( mhve Oe&l mopdbvpo), pikpoPlakng avamtuéng (kKbdtw aploTeEPd
TapGOvPO) GTOV TOPAEVOV XPOVO cuvTipnong Tov alevpdtov otovg 0 kor 5°C (kdtw Seki
nopabupo) (http4 )
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1.6 XITOZANH

1.6.1 OPIZXMOX KAI ANTIMIKPOBIAKH APAYH THX XITOZANHX

H yrolavn givan évag opyavikog morlvoaxyapitng mov mepieyet B-1,4 D-yhvkolapivn
(amoxapBoéuimpévn povaoa) kot N-oaketvAoyilvkolapivny ( kapBoSviikn povada)

OV TAPOVCIALETAL LLE TOV TOPAKAT®D YNUIKO TOTO !

[Ipoépyetan amd ta KeAHON TV BOAAGGIOV KapKIVOEW®V ( Kafovpidv,
aotakoL yopidmv) . Katd koplo Adyo 1 epmopikn yrtolavn mopdyetat amd T (1Tivn
yopidmv kot cuykekpuéva tov gidovg Pandalus borealis 6mwc gaivetol oty eikdva

13.

Ewova 13: Tapideg Pandalus borealis (http7)

H yitoldvn o epmopikn ypnon mapdyston amd v anokopBosuAinon g yitivng, N

omoilo. amotehel OopIKO OTOWEID TOL EEMOKEAETOV TOV KOPKIVOEWADV KOl TOV
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pUKNTIK®V Kuttdpov. O PBabuoc g amokapPolvrioong kabopiletor amd €1d1kd
onektpookonio (NMR) kot avépyeton otig epmopikég yrrolaves omd 60-100% (http7).

H ytivn givor 1o k0p1o dopikd GuoTaTIKO TOL YITVOOOVE TEPIPANUATOS TOV
KOPKIVOEWMV, TOV EVIOU®MV, TOV HOAOKIOV KOOOC Kol TOL KLTTOPIKOD TOUYMUOTOG
OPIGUEVAV UVKNTOV Kot £yl Oomotwdel 6TL mapdyetal 6t EHON 6€ TOGOTNTES TOV
1x10°- 1x10* 16vav 1o ypdvo (Peter, 1997).

H yrroldvn mov mpoépyetor and v amokapPoiuimon g yrtivng etvan £vog
euoikdg moAvcakyapitng pe pKa=6.3-7 (Sshulz et al,1996) xor pe dvvordoTnTo
EQOPUOYNG 0 TOALOVG TOUEIS, OO o€ eminedo dwTpoeng (Shahidi et al, 1999), oe
eopuokevtikd eninedo (Kurita,1998), ot Proteyvoroyio (Somashekar et al,1996) 7
akopa kot oto mepiPdAlov (Bassi et al,1999). ‘Exel moAAd vrooyduevn Proroyikn
Opaon M €PAPUOYN TNG, CLYKEKPUEVO AVTILUKPOPLOKT OpAoT|, OVTIKAPKIVIKY dpdon,
QLULOOTOTIKY Opdion Kol EMTOYVVEL TNV €TOVAMON TV Tpavudtov (Nam, 2001).
[Ipoceata n épevva €xel emkevipwbel ot dvvatdotnto avdmtuéng yrtoldvne g
evokoy oamoivpavtikov. (Kim et al, 1997). Zvykekpyéva or Chen et al, (2002)
ypnowonoincov ™ ywwoldvn ®G QUOIKO OMOALHOVTIKO evaviiov Taboydovwmv
pikpoPiov mov petadidoviot pe 1o vepd Kot amedeiéav 6Tt eivan ToAAG vTocyduevn N
OVTIUKPOPLOKT TNG 0pacTNPLOTNTOL.

H yrroldvn kot ta mapdywyd g €xovv amodetydel o amoTeAESUATIKA EVOVTL
tov Gram apvntikov Paktnpiov og oxéon pe to Gram Ogtkd (Chen et al, 2002) koun
avtiaktploxn dpdon tng yrroldvng oxetileton dpeca e TV VOPOPUMKOTNTA TOV EV
MOy Paxtmpiov.

Ye meipapo mov devepyndnke oto moperbov (Chung et al, 2004 ) pe okond
Tov €éheyxo TG emidpaong g yrolavng o pio ogpd Paxtmpiov (Pseudomonas
aeruginosa, Salmonella typhimurium, Escherichia coli, Staphylococcus aureus,

Streptococcus faecalis) anodeiydnke nwg 1 yrtoldvn gixe 16xVPOTEPN AVTIUIKPOPLOKT|
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dpdion KOTA TOV TPIOV TPAOTOV opyNTIKOV Katd Gram Boaktnpiov kot wwitepo Kot

¢ E.coli (Ek.14) og oyéon pe ta akdiovbo 0o Oetikd katd Gram Baktipio.
Eniong mopatnpndnke peyordtepo mocootd amoppdenong g xrrolavns and

TNV KUTTOPIKN EMPAVELD TOV GVYKEKPIUEVOV Paktnpiov o pH=4 and 611 g pH=5.

(TTivaxog 3)

Ewoéva 14: A) Boxtnpilokd kdtrapo Escherichia coli mpw v amoppdenon yrrolavng

B) Baktnpioko kottapo E.coli petd 4dpec and v enidpaon yrroldvng (Chung et al,2004)
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IIINAKAZX 3 : [Tocooté amoppdenong xrrolavng omd Paxtnpiaxd kdttapo (Chung et al, 2004)
H povéda mg yrrolavng firav pug yrrolévng / 1x 10° CFU

Pseudomonas Salmonella Escherichia  Staphylococcus  Streptococcus

XYNOHKH aeruginosa  typhimurium coli aureus faecalis
(Gram -) (Gram -) (Gram -) (Gram +) (Gram +)
pH=4
yrrolévn 95% 22.5 20.6 18.7 17.5 16.8
yrrolévn 75% 18.8 17.3 15.4 14.2 12.7
pH =5
yrrolévn 95% 25.3 236 218 18.3 17.9
216 19.2 17.1 16.6 15.4

yrrolavn 75%

1.6.2 Xvvévaonoc yrrolavne kot 6Lovtoc M¢C amolvuavTIKd

H yuolavn Adym g 1oyvpng oavtyukpoPlokng oOpdong e €xel
YPNOOTOMOEL EKTETOUEVO GE TEWPOUATIGLOVS OV €YV GTOYO TNV EMUKVVGT TOL
YPOVOL CLVTNPNONG TOAADV €MV OAELUATOV TOGO HOVY NG , 00O KOl OF
oLVOVACUO pe dlapopa opyavikd o&éa kat 0Lov.

Yuykekpipéva, copgova pe tovg Rong et al, (2010) n cuvdvacuévn epoppoyn
olovomompuévov vepol kat yitolavng oe otpeidia tov Eipnvikov (Crassostrea gigas)
eEaopdiice Eva ypovo cuvtnpnong 20-21 nuepdv, apds LeyaldTeEPO omd o TOHV OV
napatnpinke povo pe t ypron 6lovtog (10-12 nuépeg), 1 pévo pe ™ xpnon
yrtolavng (14-15 nuépeg). O xpdvog cuvtipnong Yo Tovg paptupeg (control deiypa)
nrav povo 8-9 nuépeg.

H yprion ovowkadv Pocvvimpnrikov 6mwg m yrroldavn, m omoia eivor éva
BromoAvpepéc pe Quokn mPoérevon, eival OmOAVTMG avayKaio Yol TNV ETUNKLVON

TOV XPOVOL GLVINPNONG TOV GTPEWIDV KOl YEVIKOTEPO OAMV TMV 0CTPAKOEWADV,
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EMELON TO GUVOETIKE YMLUKE CLUVTNPNTIKG ATOPEVYOVTOL ETUEADS AOY® TOV TOIKIA®V
T0&IKDV mopevepyeldV Tovc. H yrtoldvn dpa amoTteAeGHATIKA EVOVTIOV €VOG €VPEOG
(QAGLOTOC WKPOOPYOAVIGUADV TTOV TPOKAAODV OAAOIDGEIS OTO TPOPILO KOl GUVETMOG
€XEL TPOGEAKVGEL TO &VOLLPEPOV AOY® NG SuvATOTNTAG TNG Vo ypnoyomotndel
EVPEMC MG GLVTNPNTIKO TPOPIL®V amdAvTo PLoKNG Tpoédevong ( Chen et al, 1999 ).

To 6lov emiong &xer ypnowomombel Wwitepa oe peydro Pabud omd v
mayKoso Prounyavios TpoeiH®V aAEVUATOV ©F OVTIBOKTNPLOKOS TapAyovTag Kot
éxel amoderyOel eEoupetikd amoterecpatikd katd Gram — kot Gram + Boktnpiov,
1060 TOV 6TOPOV 060 Kol TV PAacTik®v popemv avtodv ( Guzel et al, 2004 ).

O 1tpémoc oynuoticpod tov O6loviog amd To 0o&vydvo @aivetol oTO

oynuoToypaenua g ekovag mov akorovdei (Ew. 15).

Ewova 15: Tpomog oynuatiopod 6Covtog (http 8)

H ypnoonoinon tov olovomomuévov vepod g aviyukpoflokd etvor pia
EVOLIPEPOLGA EVOALOKTIKN TPOTUGT] GTO TOPUSOGIOKA ATOAVUOVTIKE, eEontiog NG
OMOTEAEGUOTIKOTNTAS TOV GE YOUNAEG GULYKEVIPMOGELS, TOL HIKPOV OTOLTOVUEVOV
YPOVOL €kBECTG TOV AMEVIATOG GE OVTO KABMDS Kot TNG HeYAANS duvaTtOTNTAS TOL Vo
eCaoparilel yapnAovg minbvcpotds Poktnpiov ce ®Ud oAebHATO TPV OKOUO TNV

amonKeLOT TOVG.
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H pkpoProkn yAwpida ToV 0GTPaKOEW®OV amoteleitor amd To €ENG YEVN
Baktmpiov : Pseudomonas spp., Vibrio spp., Shewanella spp., Alcaligenes spp.,
Enterobacter spp., Moraxella spp., Acinetobacter spp., Flavobacterium spp.,
Corynebacterium spp., Staphylococcus spp., Micrococcus spp., Lactic acid bacteria
kow  Bacillus spp. Xe oavtd xvpapyodv ko emkpatodv ta Gram — TV yevdv
Pseudomonas «ou Vibrio (Puchenkova, 1991; Ortigosa et al, 1994).

H ypnowonoinon olovomompévov vepov emédelée kadd Paxtnploktdvo
OMOTELECUO. OTNV OAIKT] JUKPOPLOKY YAmpidd T®V OUOV GTPEWDIDV, LEUDVOVTAS TN
omd 3.2 x 10° o 1.8 x 10% cfulg, evd pundeviotnkov eviehdc ot mAnduopol tev
Baktmpiov tov yevov Shewanella, Alcaligenes, Acinetobacter, Corynebacterium,
Staphylococcus ot Lactic acid bacteria. Ta mocd tov Gram+ Baktnpiov
napovciocav onuavtikny peloon kot mopépsvay povo 8%, eved ot mAnBuopoi tov
Gram- avtifeto avéndnkav and 77% oe 89%. Ta Baktpio Tov yévoug Pseudomonas
(42%), Vibrio (21%), xou Flavobacterium (15%) ftov ta emkpatéotepa Kot
avénOnKav oNUOVTIKAE amd TOVG 0pyIKOVE TANBVGLOVG TOVE GTA PPECKN MUE GTPEIdINL
pwv v 0LOVOTOINGN, YEYOVOC OV AMOJEIKVOEL TNV VYNAN avOEKTIKOTNTA TOVG GTO

6Cov (ITivaxkag 4) ( Rong et al, 2010).
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MMINAKAZX 4: Mikpopiakn yAopida ouodv kot ofovorompévov otpediov (Rong et al, 2010)

I'ENH Boxtnpiov OMA XTEIAIA OZONOIIOIHMENA
Pseudomonas 14 23% 22 42%
Vibrio 12 20% 11 21%
Shewanella 2 3% - -
Alcaligenes 4 7% - -
Enterobacter 3 5% 3 6%
Moraxella 4 7% 3 6%
Acinetobacter 2 3% - -
Flavobacterium 5 8% 8 15%
OMxé Gram — 46 7% 47 89%
Corynebacterium 2 3% - -
Staphylococcus 2 3% - -
Micrococcus 3 5% 2 4%
Lactic acid bacteria 3 5% - -
Bacillus 2 3% 2 4%
OMxé Gram+ 12 20% 4 8%
Atavtonointa 2 3% 2 1%
OMxd 60 100% 53 100%

H aviyukpofuokn opdon tov 6lovtog Paciletoar ot dpdon tov HOPLoKov
0&LYOVOL, T0 0010 0EEWMVEL TOVG SUTAOVG OECUOVE TOV KLTTAPWV KOl KOATACTPEPEL
0 DNA.

H aviyukpoPuokn opdon g yrroldvng avtiBeta, dev  eivar mANpwg
EexaBaplopévn aAAd YEVIKOTEPQ TIGTEVETOL OTL OQEIAETAL GTNV TOAVKATIOVIKY] QOO
™e, N omoia mpokael pRéN ¢ emtepikng kuttapikng peuPpdvne (Helander et al,
2001), © otV wavoTnTo, dnuovpyiog e yopw and to kottapo (Zheng et al, 2003).
H ypnowonoinon tov akéiovbwv cuykevipooewv yrtolavng ( 0.5, 1.0, 5.0 ko 10.0
g/l) enédeiée 1oyvpn dpdon evovtiov 13 BoKTNPLOK®OV GTEAEYDV TOL ATOLOVOONKOV
and to e&etalopeva otpeida (IMivakoag )

H avtyukpofaxn dpdon g xrtolavns oto meipapo petpinke pe Paon
ddpetpo g Ldvng avaotodng avantuéng tov Baktnpiov ce mm (Rong et al, 2010).
Ta dedopéva tov melpapatog Edei&av 6t ta Paktipla tov yevav Vibrio, Moraxella,
Micrococcus ka1 Lactic acid bacteria ntov mo gvaicOnta and to vEOAOUTO GTNV
emidpaomn g yrtolavng Kot n SAUETPOG TV (OVOV OVOGTOANG OVATTUENG TV &V

34

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 10:01:55 EEST - 18.188.60.124



Moyo Boktnpiov éptacav ta 23.8, 30.8, 20.0 kot 22.5 mm avtictoryo (KoTd TNV
eQapUoYN ovykéEvipmwong yrrolavng 5.0 g/l).

Ta yévn Shewanella, Alcaligenes kot Corynebacterium omédei&av vynAn
avOekTikOTNTA 0N Y1TOLAVN).

¥t ovykévipwon tov 0.5/l dev  mOpPOLGIGOTNKE OLGLOOTIKA  Kolio
avtiBakmmplaxn dpdorn g yrtolavng evovtiov Kavevog omd o GTEAEYN TOL TvaKa 5.
Emiong dev mapatnpnbnke otatiotiky oSweopd (P > 0.05) petad tov
ovyKevipdoemV yrrolavng 5.0 kot 10.0 g/l , extog and to yévog Flavobacterium.

[Na to AO0y0 ovtd ©C OMOTEAECUOTIKOTEPT GLYKEVIP®ON Yrtolavng Yyl

avtipikpoPlokn dpdon ota ootpakosdn kabopileton ekeivny twv 5.0 g/l .

IMINAKAZX 5: Avtyukpofiokn dpdon yrtoldvng evavtiov Baktnpiov opdv 6Tpedidv

I'ENH XITOZANH

BAKTHPIQN 0.5¢/I 1.0g/1 5.09/I 10.0g/1

(mm) (mm) (mm) (mm)
Pseudomonas sp. 3.8+0.6 6.0+ 1.0 13.3+£0.7 14.0£0.8
Vibrio sp. 12.3+0.5 14.0 £ 0.6 23.8+0.9 255+09
Shewanella sp. 0 33+0.6 45+03 53+0.5
Alcaligenes sp. 0 2.5+0.7 3.5+04 3.3+0.6
Enterobacter sp. 53+0.5 10.3+0.4 13.5+£0.6 13.8+0.4
Moraxella sp. 128 £1.1 245+1.4 30.8£0.7 323+1.9
Acinetobacter sp. 25+0.5 8.0+0.7 13.3+£0.5 14.0+0.5
Flavobacterium sp. 43+04 11.6£0.5 16.0£1.2 20.8+0.6
Corynebacterium sp. 0 43104 5.8+0.8 6.1+£0.3
Staphylococcus sp. 4.0+0.3 6.8+0.4 123+0.4 125+0.4
Micrococcus sp. 13.3+£0.7 16.5+0.7 20.0+0.5 21.5+£0.6
Lactid acid bacteria sp. 14.0 16.0 0.8 22.5+0.7 233+1.1
Bacillus sp. 43+04 11.5+0.3 13.8£0.8 14.0£0.6

To cvunépacpa tov nepapotiopod twv Rong et al (2010) frav nog pe v
xpNowonoinon povo tov O0LoVIog MG GLVINPNTIKOD TOV GIPEWIDV, O YPOVOG

ocvvtipnong avtdv dev Eemépace T 10" nuépa, pe ) xpHon udvo g yrroldvng mg
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AVTIBOKTNPLKOD TOPEYOVTO 0 YPOVOC cuvtpnong éetace otn 14" puépa , evd pe tov

oLVdLAGUO Kot TOV 300 0 Ypdvoc cuvtpnong Eemépace Ty 20" nuépa .

1.6.3 Xvvovooudc yrtoldvng Kot yOAUKTIKOU 0EE0G

H yrtolavn €xer ypnowywomomOel emiong o€ mMEWPAUATIGHOVS GE GLVOLOAGUO LE TO
YOAOKTIKO 0ED Yo Tov €heyyo tov TANBvoUoD ToLV aAdPILoL BoAidootov Paktnpiov
Vibrio parahaemolyticus ot cdpka pvdudv, 0 omoio Paktiplo ivor ToyKoouing
YVoOotd 6Tl TpokoAel TOAD GoPapic YOoTPEVTEPITIOES OTOV TO. OMEVUOTO TPAYOVTOL

oud (6mwe Ta 00TPaKoEdN) 1 ateldc payepeuéva (Janda et al, 1988).

To Vibrio parahaemolyticus tavtomomnke apyikd ot lanwvia to 1950 wg
Tpopiuoyevéc maboyovo (Fujino et al, 1953) kot to 1977 mpokdAiece T peyolvtepn
avaeePOLEVT] TPOPIKT dNANTpiocn amd Katavilmon oumv otpedtdv (209 dropa

ot Bopelo Apepikry) (CDC, 1998).

[ToAAéc péBodol éxovv avamtuybel €mg onuepo Yo TNV EMUNKLVOT TOL
YPOVOL GLVTNPNONG TOV TPOPIL®V OMEVUATOV OTt®G  MAOGIO, omobnKevon oe
YOUNAES Beppokpacieg , yoypd ook , maymua , UV axtivofoliia , mpocOnkn drotog
Kol amoAvuavon pe yrtolavn , yAdplo , opyovikd o&éa , 0Lov Kol YA®WPOPOPUIO

(Chythanya et al, 2002).

To yoloktikd 0&0 eivor éva amd to O EVPEMS YPNOYLOTOUUEVO OPYOVIKA
oféa Yy MV AmOAVUAVOT TNG GAPKOS TOV OAELUATOV. AVOGTEALEL TNV OvVATTTLEN
Kopiog tov Gram opvnTikdv HKPOOPYavIGHOV TmVv yevav Pseudomonas o

Enterobacter. ( Anang et al, 2007).
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H yuroldvn éxer emdeiel €viovn aviyukpoPlokn opactnploOTnTo EVOVTIOV
1600 Gram Oetikev Poaxtnpiov (Listeria monocytogenes, Bacillus megaterium, B.
cereus, Staphylococcus aureus, Lactobacillus plantarum, L. brevis, L. bulgaris) 6co
kow kotd  Gram oapvnukov (E. coli, Pseudomonas fluorescens, Salmonella
typhimurium, Vibrio parahaemolyticus) (Chen et al, 2002).

H avtyukpofiokn dpactnptotnta TG X1tolavns avaeépetal and o Pabud g
anoxapPBoéuiioong, to poplakd G Pdpoc , ™ ovykévipwon kot 10 Pabuod
amokapPoéuAiinong avtig (Jeon et al, 2001).

H ocuvvovacuévn opdon yrtoldvng kot yoraktikob o&eog otovg mAnOuopovg
tov Vibrio parahaemolyticus fitav katolvtikny otn capko pwduwyv. H avartvén tov
aAOQ1ov ukpofiov avaotdAOnke TANP®G HETA TNV UPAmTION TOV HUOUDV OE
yoAaktiko o0& 1,5-2% yio 15 Aentd ko oe yrrolavn 0,5% vyio 5 Aemtd (Terzi et al,
2010).

Y1ov mivaxa 6 Tov akolovbel paiveTon n AoyopOukn peimwon Tov Hovadmv
( cfu/gr ) tov Vibrio parahaemolyticus tg¢ ocdpkog podiov petd ™ Podion avtodv ot

SLUPOPETIKES GLYKEVIPOGELS Y1TOLAVNG Kot YOAOKTIKOV 0&E0C.

IMINAKAX 6: AoyopiBuikn peioon tov V.parahaemolyticus oe odpra pudiwv petd m o0 tovg oe
SopopeTIKEG GLYKEVTPMOELS Yrrolavng Kot yoraktikov o&éog (Terzi et al, 2010)

Meiowon povadwmv cfu/g tov V .parahaemolyticus

ATAAYMA 5min 15min 30min 60min
FNoAaxtikd 0&Y
(%) 1,91 2,38 >3,38 >3,38
0,5 2,13 3,38 >3,38 >3,38
1 2,27 >3,38 >3,38 >3,38
1,5 2,78 >3,38 >3,38 >3,38
2
Xuoldvn (%)
0,05 1,33 >2,03 >2,03 >2,03
0,1 1,41 >2,03 >2,03 >2,03
0,25 1,56 >2,03 >2,03 >2,03
0,5 >2,03 >2,03 >2,03 >2,03
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H avtifoakmmpiloxn dpdomn g yrroldvng emmpedletol ond 10 poplakd Papog
kot 10 PBabud amokapPolurioong g kobmg kot amd Tov TOMO TOv PoKTnpiov.
Avapépetan 0Tt €xel eviovotepn avtifoktnplokn Opdon evavtiov tov Gram-
Baktnpiov ard ta Gram+ kot evavtiov Tov tafoydvaov oe oyéon pe To un maboydva
(Jeon et al, 2001). Zoppwva pe tovg (Liu et al, 2006), 1 yrtoldvn pikpod poplokon
Bapovg €xel 1oyvpoOTEPO avTIPOKTNPOKO amOTELESHA omd OTL ot yrtoldveg vYNAoD
MB.

To yevikd ocvunépacpo amd 10 meipapo tov (Terzi et al, 2010) sivor mog N
OOADLLOVOT] TNG GAPKAG LLOIDV [E YOAAKTIKO 0&D Ko yrtolavn HEImGE ONUOVTIKG TIG
nocOtNTeg Tov Vibrio parahaemolyticus ota aAlevpoata ovtd. Zvykekpiuévo , 1M
eupamtion TV OEYHATOV OOV GE YOAOKTIKO 0&D ovykévipmone 0.5-2%
npokdrece peimoe tov TAnBvopmdv tov Vibrio and 1.91 éwg ko néve amd 3.38
hoyapOukéc povaoeg. Ilapdiinia n fudion Tov pooiwv o ddAvpa yrtoldvng 0.05-
0.5% mpokdiece eniong a&oonpeimtn peimon tov ahoeiov Baktnpiov amd 1,33 €wg
Kol Tave ard 2.03 AoyoplOuikég povaoeg.

To yoloktikd o0&V €xel ypnowomombel wg aviiPaxtnplokd oe dépuo amd
KOTOTOVAO TPOKOAMVTOG ueimon twv minbvopumv tov Poaktnpiov Salmonella
typhimurium, (Xiong et al, 1998), oce xpéog opviod mpPokOADVTAC pEI®ON TNG
Escherichia coli (Ramirez et al, 2001), ce Podvd kpéag TPOKOADVTOS UEIDOT] TOV
oteréyovg 0157-H7 tng Escherichia coli (Ransom et al, 2003) kot 6 pvg otbovg
KOTOTOVAOV TPOKOAMVTAS Meimon ocuvdvaouéva tov Paktnpiov S. enteritidis, L.

monocytogenes, E.coli 0157-H7 (Anang et al, 2007).
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1.7 ANTIBAKTHPIAKH APAYH OPTANIKON OEEQN

AWQopeg  amOYELS OYETIKA HE TO UNYOVIOUO Agtovpyiog Kot TNV
avtifoaktnplakn dpdon tev opyavikdv o&Emv Exovv dotvmmbei (Cherrington et al,
1991). H avtifaxtmpilokn tKavotnto Tmv opyavikedv oEEwv yevikotepa otnpiletal ot
peimon tov pH 660 Kol GTNV KAVOTNTO SOOPIGUOV TOVS, YEYOVOS TO OTOi0
mpocdlopiletor amd v T Tov dciktn pKa kot v tun tov pH tov kKabe 0&€og.

To pKa tov mepiocodtepov ofémv kvpaivetar petacd 3 kot 5. 'Etol kot
avTIoKTNPOKN IKOVOTNTA TOVG avEavetal pe T peimon tov pH.

Ta opyavikd 0&€a 6TV ad1doTAT HOPPT) TOVS Eivol MITOSI0ALTA Kot UTopohV
va, dtoy€ovtal SIUEGOL TV HKPOPaKOV KVTTApmV. Méca 610 KOTTOPO Kol €V HECH
oAkoAMKoV TEPPAAAOVTOG, TO 05D ameAevfep®dVEL TPOTOVID HELOVOVTOS £TCL TO
evookvtTopikd pH. H e&dieyn tov mpotoviov and mhevpds pikpoPiokod KuTTépov
&xel ¢ amotédeopa T 01d0eom OANG TNG EVEPYELNS TOV KVTTAPOV Y10 TO GKOTO OVTO,
OVOOTEALOVTAG TNV OVATTLEN TOL  UIKPOPLoKoD KLTTAPOV, 00NYDVTAG £T01 OE
EVOOUATOON TOV avidvVI®mV T0V 0E€0G 6T0 KVTTAPO. AVTH N evooudToon eSaptdTot
amd v T tov PH Kot tor T0EIKA amoteAésaTe TOV 0EE0G opEilovTal G’ aTO.
(Mndkog, 2008).

O 1tpémog Opdong TV opyavikdv offéwv Tov avoeépOnke Kol M
avtifaknploxn opactpdtnTo avT®dv, eényel o A0Yo Yo Tov omoio Ta 0&éa avtd
YpNoYomoovvTal and T Popnyavic TPoei®my MG CLVTNPNTIKA .

‘Exer avapepBel afoonueiot — empfikoven tov xpdvov GuvINpnong oe
ddpopa. €101 TpoPipmy petd v Tpoctnkn opyavikdv o&Ewv (Kim et al, 1995).

Q¢ mapdderypo TG avTiBakTnplokng dpdong Tmv opyavik®v o&éwv 6to Ypovo
GULVTIPNONG TOV OCTPOKOEODV OVOPEPOVTOL TO OTOTEAECUATO TOV TEPUUOTIGHLOV

TV gpeuvntov (Masniyom et al,2007) cOppova pe to omoia 0 apyikds mAnbvouog
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e OMKTC HESOPIANG YAwpidag Tav etetaldpevov pudiby frav <10* CFU/g. Sta
delypata mov ypnopomombnke yoroktikd o0&y 0,2M mapatnpnbnke n pkpdtepn oe
aplOud pecoIAn yAwpida ce oyxéom pe ekeiva mov guPamtiomkayv oe 0&kd Kot
K1tpkd 0&y. To yalaxtikod o&D amodeiydnke 10 Mo amoteAespotikd amd to Tpia 0&éa,
aKoAovBovpeEVo amd 10 0EIKO, eV TO KITPIKO 0ED €lye TN HKPOTEPN AVTIPOKTNPLOKT

dpaon and avtd. (Ewova 16).
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Ewova 16: Eridpacm opyovik@dv o&éwv otn Hesopiin (A) kat yoxpden yropida (B) mpdowvov
Hodiov katd ™ cuviipnon otovg 4 °C ( Masniyom et al, 2007 ).

H pesdoiin yhopida tov deryudtov mov eufoantictroy pe YOAoKTIKO 0&0
elye ™ KpOTEPT TIUN GE GYEON LE TA AAAL 0EEN, OTOKOAVTTOVTIOS WG TO YOUAOKTIKO
0&0 avéotethe TV avanTLEN TOV HKPOPlOV amoTEAEGHATIKG, EXEWN Elxe TNV 1GYLPN
wKovoTNTe Vo SomEPACEL TIC KLTTOPIKEG UEUPPAVES TV UIKPOOPYUVIGUAOV Kol V.
0&EMOEL TO ECOTEPIKO TOV KLTTAPMV TOVS KATAGTPEPOVTAG TA.

H evdoxvttapikn didomaom tov oéwv mov cupfaivel péca oto KLTTOPA TOV
LKPOOPYOUVIGMY OTOANYEL GTN UETOVGIMGN TV eVEOU®V TOVG KOl TNV KOTAGTPOOY|

TV KuTTopiKoOVv pepfpavov (Freese et al, 1973).

40

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 10:01:55 EEST - 18.188.60.124



H yopnAdtepn wovotta tov o&ikov kot Kitptkol o&éog va e16éABouv ota
Baktnplokd wOtTopo avtiotobuiletor omd TN peyoAvtepn KavOTNTA TOVG VA
SOCTTOVTOL GTO EGMTEPIKO TOV KLTTAPOL KOl £TGL VAL 0EELODMVOVV TO KUTTUPOTANGLLOL
(Young et al, 1993). To 0&wd 0&O pdhota £xel avapephei OTL S0OTATOL OONYDVTOC
o€ yapnAotepn ovotnta £160d0v ota kuttopo (Samelis et al, 2002).

Ta vynilotepa mocd TG  WKPOPOKNG  YA®PIdag TV  HLOWDV OV
epuPantiomkay og KItptkd 0EL umopel va opeihovtal 6€ HEYOADTEPO LOPLOKO HEYED
KOl YOUNAOTEPT KOVOTNTO TOV KUIPIKOV 0Eéwv va eweélbovv oto Paxtnplokd
kottapa (Ouattara et al, 1997).

Ta T0GooTd TG YLYPOPIANG YAmPidag mov TapatnpnOnkay ota delypata TV
HLOIDV, GE avoAoyio HE TN HECOQIAN, MTOV LYNAOTEPAL YOPIC TN XPNOYOTOINoN
o&éwv og oyéon e eketva ota omoia ypnoomomOnkay o&éa. (Ewova 16)

Ocov agopd 1o pH , o1 aAAayég pe ™ ¥PNOLOTOINCT TV 0PYAVIK®OV 0EE®mV
eaivovtor otnv ekéva 17 mov axorovbel. To apywod p H tov detypdrov ntav 6,2.
Metd ™™ ypnowomoinon TV opyavik®v offmv mapatnpnnke Omwg nNTOV
avopevopevo peimon tov pH . Avaueca ota tpio 0E€a, ekelva oV KITpkoh 0EE0G
Tapovciacav 1o pKpotepo PH oe oyéon pe to yohoktiko Kot 0&ikd 0&Y.

To pH tov derypdtov mov eumotifovtar e o&éa oyetiCeton mhvta pe to pKa
v 0&Emv mov ypnoyonowovvtat (Farid et al, 1998).

Katd ™ duwpkela g amoBnkevong mapoatnpeitor avénon tov pH tov
detypartoc paptopa (xopig 0&éa) mbavotata Adym Topoy®yns PAcIKOV apvdy Kot
uetafolrtdv and ta Paxtipia (Pastoriza et al, 1996).

Mia evtvnocoky avénon tov pH mapatpndnke oto deiypa pdptopa tov
wodidv ™ 12" nuépa g anobnkevong mov cuvdébnke pe v avénon Tov apuo
™G UEGOPUNG Kol Yuxpoewng yAwpidas (Ewdéva 17). Xta detypoto mov
ypnowomomdnkav o&a, n avénon tov p H ftav pukpdtepn kot woAd To apyn.
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Avtd to anotedéopata emiPePaidvouv T Bempio mov vrootnpilel 6Tt To pH
Tov podlov  e€aptdtar and 1o pKa kot ™ ovykévipwon Tov oféwmv  mov

YPNOLOTOOVVTOL Y10, T1] GLVINPNCT] TOVG.

i —— 0 k11 12 —m-Al

2 A —e—{1 o2

a S L

Hn.:lgc W Dby

Ewova 17: AAoyéc ato pH detypdt@v mpdcivou podiod Hetd
™ YPNOILOTOINGT OpYaVIKGOY 0fémV Yia T cuvtipnon atovs 4 °C ( Masniyom et al, 2007).

Ot pikpoopyavicpot mov evfdvovtor yio TV 0AAOI®ON TOV AAELUATOV Kol
EMIKPATNOOV KOl OTO TEPOMO PE To OpYavIKA o&Ea mov avagépnke givor Kupiwg
Gram apvnrtikd Poktipla, oto omoio Kvplapyel to yévoc Pseudomonas spp. kot
Shewanella spp. (Hobbs, 1991).

Ot Venugopal et al avépepav 10 1983 611 1 mpwtedon oL PokTnpiov
Pseudomonas marinoglutinosa vdpober v axtvopvosivy otovg 0-2 °C.

I'evikotepo ta Paktiplo. Tov yévovg Pseudomonas ovomtdiocovtal ota
aMedpoto e vYNAO Pobud kol amotehovv Evav amd Tovg PBaciKOTEPOVS EOTKOVG
LKPOOPYOAVIGUOVG IOV TPOKAAOVV TNV alhoinon avtmv (specific spoilage organisms-
SS0s). v ewova 18 mov akorovbei paivovtol KOTTOPO YEVIOUOVAS®Y TOV EIB0VG
P.fluorescens (mov kvplapyel 6Ta HOSIO) LE TNV EVIVAWOGLOKT LOPPT TOV EXOVV OVTA

0TO NAEKTPOVIKO UIKPOGKOTIO.
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Ewova 18: Kottapa Pseudomonas fluorescens oe niextpovikd pkpooskonio(http 9)

‘Eva g0k otédeyog péiota tov Paktnpiov P.fluorescens (to CL145A) éyet
amodeydel Ot O0TOV gupoviotel ota uHoor Dreissena spp. mpoKaAovV KATAGTPOPH

TOV KUTTAP®V TOV TEXTIKOV GLOTHLOTOS TV Hodldv ovtdv (Ew. 19).

Ewova 19: EmOniokd kottopo(Aevkd to&n) TENTIKOD GLGTAUOTOG VYOV puddv (optotepd) Kot
KOTESTPOUEVE  EMONALOKG KOTTOPO TETTIKOD GLGTNUOTOS LWLV HeTd amd Bepameio
v P.fluorescens pe dpbova epuBpd Aoywm apoppayiog (8e€id) (http9)

H Shewanella putrefaciens eniong aviker otovg SSOS kat givar Boktiplo
apvnTikd katd Gram mov Kototdooetol oty Kotnyopio Tov Ogoavayoyikov
(Baxtpio Tov wapdyovv vVOPHOHELD).

To Photobacterium phosphoreum aviket oto yévog Vibrio ko pali pe to
Baxtpo Brochothrix thermosphacta amotedodv yapaxmpiotikd SSOS TV
OMEVUAT®OV, TO OTOlol O KOMOLEG OULYKEKPIUEVEC OCULYKEVIPMOOEL, TPOKOAOVV

EVTOVOTATEG OALOIDGELS GTA OAEVLLOLTAL.
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2T0VG E01KOVG HKPOOPYOVIGHOVS OAAOI®MGTG OVIIKOUY OKOUT 0ELYOAOKTIKE
Baktpla (kvpimg tov yévoug Lactobacillus ) kabdg kot eviepofoktnplogidn
(Enterobacter spp.) mov avomtbecovTal GUYVOTOTO KOl 68 HEYAAEC GUYKEVIPMGELG
oTo aAMedpHoTO KaTd T S1dpKeLo TNG oo KELONG TOVG

O vroAoyiopog tov SSOS glvarl amapaitnTog 6€ 0MO0MMOTE TEWPAUATICUO
apopd mpoomdPelon yioo ) PeAtimon tov ypdvov cvvtipnong (shelf-life) tov

aAevpdToy.

1.8 XTOXOX THY EPTAXIAX

O otdxog g mapovoas epyaciag MTav mn Oepedhvnon ¢ EmMOPOUoNS
draAdpatog yrtolavng kor o&ikov 0&Eog oto ¥pdvo cuviipnong vod yoén (4 °C)
amokelvpouévov poduwy Mytilus galloprovincialis.

o v mpoaypotomoinon Tov oTOXOL 0VTOV eKTHONKOV  PIKPOPLokEC
napaueTpot (apibunon yoyxpotpoewv Poaktnpiov, Yevdopovad®mV, 0ELYOAUKTIKOV
Bakmpiov, Beoavaymyikdv Pokmmpiov kot eviepofokTnplocdav), Kabde kol m
petofoAn v pH , katd v ddpkeld cuvtpnong. Ot LETPNCEIS TOV TOPATAV®
TOPAUETPOV Eytvay avd 48 h ya didotnua 6 Nuep®V.

Ta amoteléopata ™G LEAETNG VLTINS UITOPOVV VAL XPNGILOTONO0VY HEAALOVTIKA
otov topén g emeepyacia, peTamoinong kot Olakivinong TtV  pududv, TOL

OTOTEAOVV CNUOVTIKT] YT ELCOOTLLATOG Y10l T YDPOL LOGC.
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2. YAIKA KAI MEGOAOI

2.1 llpogTownacio devyndrtwyv

Xpnoworombnkav pvdia tov gidovg M. galloprovincialis, ta omoio ayopdotnkav
and Vv kevipwkn yBvayopd Modidvov ™G Oecoalovikng Kol TPOEPYOVIAV O
pudokoAAEpyel TG Teployng Tov Moakpuyvdiov tov vopov ITepioc. Ta ev Adyw
poo  petapépdnkav  oto  gpyootipo  Ixbvomaboroyiag Tov  Apiototereiov
[Mavemommuiov Osocarovikng (AILO) péoa oe diytL KOt drTPNUEVO GE TAYO

(E.20).

Ewova 20: Xvokevacio gpéckov podimv o€ diytv amd pudokariiépyeia tov Makphyvaiov
[Tepiag
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Ewova 21: Kieioto poor Mytilus galloprovincialis

Ewova 22: Avowktd podt Ondokod yévovg Mytilus galloprovincialis

Ewova 23: Avoktd podt apoevikod yévoug Mytilus galloprovincialis
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Ta pddia ot cuvéyelr TAHVONKAY KAAG PE GTOYO TNV OTOUAKPVVOT] OADV TOV
QEPTOV VMK®OV TOL £QEPAV OTNV EMPAVELL TOVG, YWOPIOTNKOV GE TPELS OUAOES,
dlavoiyTnKoV e OMOGTEPOUEVO Layoipt Kol 1 6apKa TOVG, XOpig 10 vooBupikd vypod
€10MYON G€ AMOGTEP®UEVOLG YVOAAVOVG TEPLEKTEC, OL 0Toilol TomobeTHONKAV TAV®
otov niektpovikd {uyd axpifeiog tov epyactnpiov (DENVER INSTRUMENT) ( Ew.

24).

Ewova 24 : Zvyon cdprag podidv og nhektpovikd Loyo axpiPeiog.

H xabe po opdda pvowwv mepihaupove mepimov 150 gr odpxog pvdidv
(vroloyioTnkav ot mocodTNTEG deryudtov, onwe Oa meprypoeesl mapakdtw, yo 4
detypotoAnyies : 4 x 25 gr ywo 11§ pukpofroroyikég e€etdoelg (yoypdtpopa Pakthpia,
WYEVOOUOVADEG, OELYOAOKTIKA PokINpla, &VIEPOPUKINPOEWN Kot Bgloavaymyikd
Baktnpua) kot 4 % 10 gr yio  pérpnon tov pH. To meipapo emavarnQTnKe e TPELS
PO PETIKOVS aPYIKOVG TANOVGHOVS HVIUDV.

YT olpKeg TOV POODV TG TPOTEC opddag (opddo vEPOV-HAPTLPAC)

TPOoTEONKE NMAGGLO TOGHTNTO OMOGTEPOUEVOD VEPOV, GTO OTOI0 1 GAPKO TMOV
poddv mopéueve ywoo 30 min. Xt ocuvvéxewn to vepO owtd amoppipdnke Kot

TPOCTEOMKE €K VEOV 1010 TOGHTNTO AMOGTELPMOUEVOL VEPOD.
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Opoimg, otig olpkeg TV PLddY G devTepng opadag (oudda yrtoldvng)
npootédnke didivua yrtoldvng (chitosan low molecular weight, ALDRICH) 5% oc¢
0.5 % o&wod o&v (Fan et al, 2009), oto omoio N chpka TOV PV ToPEUEVE Yo 30
min. (Ew. 25). Xt cuvéyela 1o didhvpa yrrolavng amoppipdnke kot Tpootédnke ex

VOV 10100 TOGOTNTO ATOGTELPMIEVOD VEPOD.

Ewova 25: Xxevaopa yitoldvng xopuniod poptokod Pépovg

Télog oTig 6hpKeg TOV POV TG Tpitng opddag (opdda o&ikov 0&Eoq)

npootédnke ddhvpa o&kov o&éog 0.5 %, oto omolo emiong n GdpKa TOV HLOIDV
nopépeve yioo 30 min. Tt ocvvéxewr 1o ddlvpo o&kov 0&Eog amoppipbnke Kot
TPOCTEOMKE €K VEOV {010 TOGHTNTO AMOGTELPMOUEVOL VEPOD.

Kat ot tpeig e€etaldpeves opadeg podiov petd ta 30 min wonydncov Aowmodv
0€ OMOCTEPOUEVO VEPO KOl PUE QLT TN HopeN Topéuevoy oty yoén (4 °C) péYpL

mv 6"'nuépa (144 h).
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Amo v «kdabe oudda, maipvovtav kébe 48 h deiypo 25 gr vy Tig
pikpofroroyikés  efetdoelg (OMX, wyevdopovdoeg, 0ELYOAOKTIKA —Poktipia,
eviepoPaktnproedn kol Oeoavaymywd Pokmmpla) kabog wor 10 gr capkag yu
pétpnon tov pH, mavta pe ) ypnoyonoinon amootelpouévng Aapidag Eexwplotng
vy 10 k0Be Oeiypa. AxorovBwg ta Oelypato €100YOVIOV GE OMOGTEPOUEVEG
TAOOTIKEG cokoVAeg Stomacher.

H dwdikacio avtovoio emavainednke 4 eopéc (nuépa 0, 48h, 96h, ko 144 h)

v TV Kabe opdda.

2.2 Megraporq pH

Méoa otov amootelpmuévo TAaoTIKO meptéktn  Stomacher mov mepieiye to 10 gr
odproc pudtdv yia tn pétpnon tov pH npocbétovrav 90 ml aneotaypévov vepov kot
10 &v Mym peiypa tonobetobvtay o€ €101k 6LOKELT opoyevomoinong Stomacher tov
EPYOOTNPIOV UE GKOTO TNV OTOTEAEGLLATIKY] OLOYEVOTOINGT TOL Y10 2-3 AEMTAL.

¥t ovvégelo petpotav to pH pe edwd pHperpo (WTW, pH 90). O
aoOnpog Tov PHUETPOL apyIKd EETAEVOTAV LLE ATOGTAYUEVO VEPO KOL GTI CLUVEXELD
BuOoTav GTO OUOYEVOTOMUEVO UEIYHO TOV HOSIOV KOl KOTOYPOEOTOV 1 TN TOV
pH.

H {010 dwodwasio akoAovOnOnke kol yio Tic Tpelg opddeg HuddV TOL

TEWPAUATOG OTIC NUEPES TNG OELYLUTOANYING TOV avapEPONKOV TAPOUTAVE®.

2.3 ApiBunon Tov wuypotpoomv faktnpinv

Méca 6Tov TAAGTIKO TEPEKTN EKTOG o TN GApKA LLOLOV TNG TOGOTNTOS TOV

25 gr mpocBétovtav amootelp@pévo dtdavpa mentovng 0,1% ce mosdTnTa 225 ml.
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To OSAvpo TERTOVNG TOPOCKEVAGTNKE OTO EPYUOSTAPO NG  YYIEWNG
Tpooipwv tov AILO® dwivovtag mocoOTTa 1 gr okdvng memtdovng oe 1 Adtpo
aroctayuévo vepd.  To ddAvpa Bepuovotav kol 6tn cuvExeln torobetodviay og
YOaAvoug mepiékteg o moootnta 225ml. Ot mepiéxtec akoAovBwg tomobetovvtay oe
KAMPBavo oamooteipwong tov gpyactnpiov  IyxBvomaboroyiag tov AILO ko
OTOGTEPDOVOVTAV.

X ovvéyeld 10 OA0 Helypo TOTOOETOVVIOV GE GLGKELY| OLOYEVOTOINGNG
Stomacher ®ote va avapydei kot vo opoyevomomel kaAd. Amd To OLOYEVOTOINUEVO
petypa podidv mov Bempovvtay 1 Tpd apainon (107) cviiéyoviay mosdtnta 1 ml
LE OOCTEPOUEVT TUTETA KO YIvOVTaY S1000YIKEG OEKAOTIKES APULDCELS OLTOV (10'2,
102, 10™) (Aml Seiypatoc oe 9 ml mentovne). Svykekpuévo ard v 107 apaioon
naipvovtav pe amootepouévn mméta 1 ml kot mpocOétoviav 6to QlOAdS0 NG
denTEPNG apaimong (10'2) pe donmro TPOTO KOVIA OTn QAdYn péco oe Balapo
KkéOBetng vnuatikng pong. To @uoAidlo tomoBetovviav o€ cvokevn Vortex vy
TepAUTEP® avadevon. Me tov 1010 Tpdmo yivovtay Kol OAEG Ol EMOUEVES OPOLDCELS.
Ao KdaOe opoyevomomuévo detypa, maipvovtay 300 celpéc derypdtov( OTAN GEPA
OelyldTOV) Kol 0 HECOC OpOg T®V HETPNoe®V Yoo KdOe pikpoPlokd deiktn
OVTUTPOCAOTEVE TNV GLYKEVTIPMOOT TV OVTIGTOY®OV UIKPOoPiwv Yoo TNV aviictoyn
opdoa.

AQoV TapacKEVAGTNKOY OAEG Ol OEKOOIKES OPOLDCES TOV OEYLATOV OV
Kkpinkav anapaitmreg, akolovnce 1 dwdkacio Tov EVOEHIALIGHOD TV dElYHATOV

oto kataAnio vroéotpopa (Plate count agar — PCA, LAB-M, LAB 10) (Ew. 26).
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Ewova 26: Opentikd vroctpopa PCA(SeE10)e1d1kd yio Ty avdmtuén OMX yuypdtpopmv Paktnpiov

To Opentikd vAkd PCA moapackevdotnke 610 pyactiplo Yyewng Tpooipnmy
oV A.IL.O 67mg Ko To dtddvpa TG TERTOVNG . AtloAvovtay mocdtnta 23.5 gr okdvng
VROGTPOUOTOS o€ 1 Altpo amootayuévov vepoy Kol otnv cuvéyeln Bepuaivovtay
uéypt Ppacpod. Télog, popdlovtav oe yvaiveg laiec yopntikdtntag 250 ml, ot
omoieg amootelpdvovtay otov  KAMPBovo omooteipmong tov  gpyactnpiov NG
IxBvomaboroyiag.

To £étoyo VITOGTPOUO OTN GLVEXEIL TOTOHETOVVIOV GE VOUTOAOVTPO TOV
gpyaotnpiov ¢ Yyiewng Tpogitmv pe okomd va KatéPel n Beppoxpacio Tov 6Tovg
40-45 °C. H peimon ovt) ™G Beprokpacicg TOV VIOCTPAOUATOS €ivorl ATOAVTMG
amopoitt) @ote va unv Bovotwbodv to piKpOP Kol dEV  UTOPEGOLV Vo
avamTuyOouv.

21 ovvéyewn, and Kabe pio amd TIC O1000YIKEG APUIDGEL; GUAAEYOVTIOV LE
Gonmro TpoéMO (KOVTG o€ EAOYD) pe amootelpmpuévn muméto 1 ml deiypotog Kot
glodyovtav o€ amootelpwuévo petri. Omwg avapépdnke, yuo kdbe pio apaivon tov

JEYHAT®V YPNCILOTO0VVTAV dV0 eMAVOANYELS (SUTAr Gelpd SeryudTov) .
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Metd tov evoebaipicpot tov 1 ml detypotog oto petri pe v amootelpouévn
TIETO, aKoAovBovGe 1 Sl0dIKAGIO TG EVOMUATMOONG, KOTA TNV Omoilo  €16EpYOTAV
oto petri tooodtnTa 15 ml kahAiepynrtikod vikod PCA.

Ta érowo petri aprivoviov kdmowo AEmTO Yoo Vo, 6TEPEOTOMOOVY KOl 6N
oLVEYELD TOTTOOETOVVTAY GE EMMAUCTIKO YuKTIKO OdAapo tov 7 °c (yoypdTPOYQ) Yol
VoL EMOOGTOVV Y10 YPOVO 7 NUEPDV.

H dwdwacio mov meptypdenke ovToLGc1o ETOVOAAUPOVOTAV Y100 TV ORAOW
TOV puddv mov &lxe eufontiotel o vepd (MOV OVORAGTNKE oudda paptTupag), 6o
Kol Yoo TG vroérowmeg 0vo eEetaldpeves opdoeg, exeivn mov elye epPantiotel o
yrrolavn (Tov ovopdotnke opdda yrrolavng) kabmg kot ekeivn mov elxe euPantiotel

010 0&1KO 0&D (mov ovopdotnke opdda o&ikov 0EE0Q).

2.4 ApiQunon TV WLuoonovad®v

Mo v apiBunon tov yevdouovddwv ypnolortombnke 10 Opentikd LVIWOCTPOUA

Pseudomonas agar (PS agar) — LAB-M 108) (Ew.27).

Ewova 27: Opentikd vrdéotpopa PS agar (8e£10) exdektikd yio v avantuén paktmpiov tov yévovg Pseudomonas.
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Mo mv opiBunon tov wyevdopovddwv epappoomke mn  uéBodog g
EMPAVEINKNG EEATAMOTG.

Apywd mopackevaldtay To KOAMEPYNTIKO VAIKO pe didivon 48,4 gr okdvng
VTOGTPMOUATOS YeLdopovadag oe 1 Altpo amectaypévo vepd. Z’avTd GTN GLVEXELN
npootifoTav 10 ml yAvkepding kot to 6A0 didhlvua amootelp®votay 6tov KAPavo
amooteipwong tov  gpyactnpiov ybvomaboroyioag tov AILG. Metd v
amooteipmon Kor apov 1M Oeppokpacio Tov Emepte oe ovty G Oeppoxpaciog
douatiov, dwAvoviav péco ¢’ avtd 000 EloAid ekAekTiKOV Topaydviov LAB-M
107(CN) xou LAB-M 108(CFC), ta omoia enétpemov v eKAEKTIKY OvATTLEN TOV
YEVOOUOVAO®V GTO GUYKEKPIUEVO VITOGTPWLLOL.

211 OLVEYEIDL TO KOAMEPYNTIKO VAKO emoTpwvOoTay o€ Petri ta omoio Kot
datnpodvtav 6to Youyeio péypt T ¥pNoonoincy tovg. Akolovbwg oe kGbe petri
ewoayotav 0,1 ml opoyevomomuévov deiypatog podidv amd kébe apoivon (6mmg
avaeEPONKe Mo TAVM) HE OMOGTEPMOUEVT] TUTETA Kol evOPOoAuoTaV € 0OAOKAN PN
TV EMPAVELDL TOV VTOGTPAOUOTOS ME KUKAMKEG KIVIGELS HE E10KN OTOCTEIPOUEVN
Aotk Kekopévn Aopida. AkolovBovoe endaon otovg 25°C v 48 dpec.

H 610 dodikaoio eravoropfovotay avtodoio Kot yio Tig Tpelg ouddec (vepov,
yrtolavng, o&wkon 0EE0G) yia Tovg Tpelg eetaldpevovg TANBuouovg TV Kabe Muépa

™G OetypatoAnyiog .
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2.5 ApiOunon tov oévyolaxkTik®V Boktnpiov

INo mv opiBunon tov oévyoloktikeov Pokmmpiov tov &etalopevov
delypdtov ypnoyomomdnke 1o k6 Opentikd vmooTpopo MRS agar.

To &v AOY® VOGTPOUO TOPACKEVACTNKE OTMOS Kol OAQ TO TPOTYOVUEVA GTO
gpyaompo ™ Yyiewng Tpooipov tov AILO® pe Sidivon 70 gr oxodvng
vrooTpOpHatog o€ 1 Mtpo amectaypévov vepov. To ddAvpa BpaldTav yuor pikpod
YPOVIKO SLAGTNHA KOl GTNV CLVEXEWL evamoTifeTo o€ yvdAvoug mepiékteg Tav 250
ml, evtdc TV omoimv Kol 0TooTEP®VOTOV.

Olo T0 VTOGTPOUOTO TOV TAPUCKELAGTNKAV KATA TN SLAPKELL TOL €V AOY®
TEWPOUOTIONOD  ToTofeTOVVTAY ©TO WYuyelo KOl TPV TN YPNOWOTOINGY TOLG
€104 YOVTOV GE POVPVO UIKPOKVLATOV Y10 VOL ALOGOVV.

[Ipwv Vv ypnon tomobetovVTAY VOATOAOVTPO 1o Vo KoTEREL 1 Beprokpacio
TOL OCTE VO UMV KAYeL To 0ELYOANKTIKE Paktipla kol 0ev mapatnpndel avamtuén
TOVC.

AxolovOnOnke N TaPACKELN] TOV SLUOOYIKDV OPUIDGEMY TMOV JEYUAT®V, O
EVOPOUAUIOUOC TOV VTTOGTPMUATOS UE TN UEDODOO TNG EVOMUATMOONE Kol GTN GLUVEYELD
éywe emotiBddevon 10 mlvrootpodpotoc MRS agar .

H emotidocvon cvvéPn oe OAeg Tig KaAlépyeleg TV oSuyolakTik®V Paxtnpiov
KaODG Kot TV evtepOoPaKINPOEd®V Kot TV Beloavaywyikdv Paxtmpiov mov Ho
akolovOnoovv, evd de cuvéPn otig kodépyeleg g OMX oto plate count agar
(PCA), evod ta étowa petri pe tig KOAMEPYELES TOV 0EVYUANKTIKOV enmAlovtav yio

ToVAdYIoTOV 72 BpES 68 ENOAcTIKO Odhapo tov 37 °C.
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2.6 ApiOunon tmv cviepofuxTnprostd®@v

Oocov agopd t00ug TANBLGUOVS TV eVTEPOPAKTNPLOEWDY, akolovOnOnke Tapopolo
pe v OMX kot tar 0EUYOAoKTIKAE dadtkacio kaAMEpyelog avtdv. H dtapopd mov
napatnpnOnke oto ev AOY® Pokmple NTOV 6TO0 €00G TOL KOAAEPYNTIKOV
VTOGTPOUATOG KO KLPIMG TOV TPOTOL TOPAGKELTG TOV.

Yuykekpyévo, To OpenTiKdO VTOGTPOUE GTO OO0  OVOTTOCGOVIOL T
EVTEPOPAKTNPLOELNN KO TO OTO10 TOPAGKEVAGTNKE KOl PN CUOTOMONKE GTO TEIpALLQL
™m¢ mopovoog epyaciog sivar to VRGBA(Violet Red Glucose Bile Agar) tng
etoupeiog LAB-M.

To vmocTpwUE 0VTO TopackevdoTnKe pe TNV OldAvon 38,5 gr oxovng
VRGBA o¢ 1 Aitpo amestaypévo vepd yopic to 6io dtdAvpa vo Epbel o cuvinkeg
anooteipmong (Packy] dtoeopd omd OAa To VLOAOITA KOAAEPYNTIKA VAIKA OV
avaeeépOnkav).

XpnowomomOnke kot €0® 1 HEDOOOG TNG EVOMUAT®OONG ONMS OTo
Yyuypotpoga Kot to 0ELYOANKTIKG Pokthpla, akolovOnoe emiotifadsvon 10ml
VTOGTPOUOTOS KOl Ol KOAMEPYEIEG TOV  eVTEPOPAKTNPOEDV apédnkav va

, ) r ’ ) 0 e
ENWOOTOOV 6TOV 1010 enmaotikd KAiBoavo pe to o&uyaraktikd (37 “C yio 24 dpeg).

2.7 ApiOunon Oswovoyoyik@dv Boktnpiov

Ta Bsoavayoywd Paxtipro givor pio kotnyopio Pakmnpiov mov avikouvv
OT®MG KOl TO TPOTYOVUEVO GTOVG EO0KOVS HKPOOPYOVICUOVS MOV  TPOKAAOVV
aAloiwoelg oto aAtevpata (specific spoilage organisms — SSOs), avdyovv 10 Ogio
napdyoviog vopdOeo kot yoo To Adyo avtd Aéyovton HS — producing bacteria pe

YOPOKTNPLOTIKO EKTPOS®NO TOVG ToV pikpoopyaviopud Shewanella putrefaciens .
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Ta Beloavoywykd Baktiplo avortuccovtal 6to Opentikd vrdéctpoua Iron
agar, to omoio mePEYEL TOGOTNTES GLONPOV GTO. GUGTOTIKA TOV Kol Ol OOKIEG TOV
oynUaTilovy £YouV YOPaKTNPIGTIKO LAHPO YPDLLL.

2T0 GUYKEKPIUEVO VTOGTPMUO EKTOC OO TIG OMOIKIEG TV  Oeloavaymyikmv
Bakmpiov pmopodv va katapetpnbodv kot or amowieg g OMX (aepofiwv
Baktnpimv).

To Iron agar (Lyngby) mov ypnoipomomnke oto meipopa g mopodoag
epyaciog dgv NTOV ETOUO GE OKOVY] OTTWG TO TPONYOVLEVO OV avapEpOnKay, aAld
TOPUCKEVAGTNKE OO TO LAIKA TTOV LIPYoV 6T0 gpyactiplo g Yyiewng Tpoepipwv

COUP®VO PE TNV €ENG EVOESEIYUEVT] GLVTAYY] TOL OVAYETOL GTO ALTPO !

a) Ilemtovn 20 yp.
B) Ayap 12 vp.
v) XAwplovyo vaTplo 5 vyp.

d) Xxovn Poglov kpEatog 3 vp.

€) Zxovn {oung 3 vp.

o1) L — xvoteivn 0,6 yp.
{) Kupwodg oidnpog 0,3 yp.
n) Ocobelikd vaTplo 0,3 yp.

Ta mopamdve VAKE pe TIC TOcOTNTEG OV AvaEEPONKAV daAvONKaY G Eva
AMtpo ameotaypévov vepol, emAbav og Beprokpacio Ppacpov, ywvotav pétpnon g
TG Tov PH ko glonydnoav ot cuvExEa Gg YLAAvOLg TePLEKTEG TV 250ml evtdg
TV omoiwv kol oamootelpminkov. Awtnpnbnkav oto yuyelo Kol TPV TN
YPNOWOTOINGT €104YOVTAV GE (OVPVO WKPOKVUATOV Yol Vo AOGOVV, MGTE VO

UTTOPEGOLV VO XPNCLUOTOMO0VV.

56

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 10:01:55 EEST - 18.188.60.124



AxoAlovOnOnke ot OLVEKEW T YVOOTH OOKAGIO TOV OO0y KMV
APOIDCEDV TOV JEIYUATOV Kot 01 KAAAEPYELES Eyvav pe T HEB0SO NG EVEOUATOONS
(Aml delypotoc amd kdbe apaimon oto petri pe amootepopévn muméto ko 15 ml
Opentikod vmootpdpatog lron agar). Metd 1t otepeomoinon  akolovOnoe 1
emotifadevon 5 ml Iron agar og 6Aa ta petri.

Ta étoua petri pe t1g KoAépyeleg TV Beoavaywykmv Baxtnpiov Eywvov pe
ToV 1010 TpOTO Ko Yo Ti¢ TPelg e€etaldpueveg opddeg podimv (vepod, yrrolavng Kot
0&wKov 0&€o¢ ) Kot apédnKay vo, EmacToVV GTOV ENMACTIKO Baiapo tov 25 °c Yo
YPOVIKO dacTnpa 72 0p®V.

Y10 lron agar petprinkav amoikiec Oeloavaymywkov Pokmmpiov (poadpov
YPOLOTOG) KOOMS Kot amoikieg oAKNG aepdfrog pikpoPlaxng yrAwpidag — OMX (mov
EKTTPOCMOTEITO OO TO GVUVOAO TOV HADP®V OTOKIOV TOV OE100vay®YIK®OV Kot OA®V

TOV VIOAOOV AEVKOV OTOIKIOV 0o TO VITOAOUT. aePOPLo PoKTHPLa) .

2.8 Xtotwotiki) enelepyacio

IMa 6Aovg Tovg kpofrakovg deikteg kot Yo To PH, ypnowomombnke n uébodog t-
test yuo v otatotikn eneepyacio TV amotelecpdTov Kot ol TiéS BempnOnkav
otaToTikG onuavtikég o0tav P < 0,05. Apov emBePaimbnke 411 HeETAEL TV TPLOV
TAOVGUOV deV VINPYE OTATICTIKY SWPOPE OTIS UETPNOELS, Ol TIUEG TOV TPV
mAnBucpadv yuo tov Kabe pukpofiaxod dsiktn ypnoonomdnkay yio va cuykplfovv ot

Tpelg opddeg (vepov, yrtoldvng, o&kov 0&Eog ) peta&y toug.
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3. AIOTEAEXMATA

3.1. MeraBornn pH

Katé ™ pétpnon tov pH tev tpiov minbvoudv podiov M. Galloprovincialis ota
Tpia péoa dathpnong Tovg (vepd, yrrolavn, o&kd 0&V) onuetmdnkay ot €€\g Tég

mov mapoatifevion otov mivaka 7.

MINAKAZX 7: Metafol pH kotd T cuvtipnon t@v poudidv. Ot Tiég avIimposmmedovy ToVG HEGOVGS
opovg (M.O. £ SD) amd tovg 1tpelg mAnbuopods poududv. Ot ekbéteg o, B, ¥ delyvouv OTOTIOTIKEG
S1apopég LeTal TV opadmV o8 Kabe detylatornyia.

pH 0h 48 h 96 h 144 h
vepo 6.50+0.025%  6.42+0.02*  6.35+0.03%  6.30+0.02°
xrotavn  57540.18" 5.45+0.15%  5.45+0.13F  5.38+0.12°
(0241 1)

o&v

5.10+0.13"  4.92+0.081"  4.91+0.034"  4.90+0.05"

3.2. ApiOunon tov wuypotpoony Baktnpiov g PCA agar, etovg 7 °C.

Kotd v apibunon tov yoyxpodtpoemv Paxtnpiov mov &Aafe emiong ympo oT0
gpyaompo g Yyiewns Tpooipwv tov AIL®  otovg tpeg mAnBuvopotvg M.
galloprovincialis mov dwatmpnOnkav ota tpio péoa (vepod, yitoldavn, o&kd 0&H) i
30min, Bpétnkav ot kGtwb Tipég (M.O £+ SD) mov mapatibevtor otov wivaka 8. Ot
ewoveg 28 — 34 delyvouv YopaKINPIoTIKES amolkieg mov aplBundnkoy oTig d1dpopeg
detypatonyieg pe ) Pondeta 0oL opydvov apiBunong amowkidv pkpofiov pe

QOTEWVN TNYT).
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MNINAKAYX 8: ApiBunon wyoypotpopwv Poakmpiov oe PCA agar, otoug 7 °C. Ou tipég
AVTITPOSOTEVOLY TOVG pécovg 0povg (M.O. + SD) amd tovg tpeig mnbucpovg poudidv. Ot exbéteg a,
B, v deiyvouv otatioTiKég dtapopéc PeTald TV opuddmV o€ kabe detypatoinyia.

0h 48 h 9 h 144 h
Yoypotpoea Yoypotpooa Yoypotpooo Yuypétpooa

(PCA) (PCA) (PCA) (PCA)

cfu/ml cfu/ml cfu/ml cfu/ml
vEpo 2.1x10%£0.8°  2.4x10*0.3*  9.3x10*1.6*  5.2x10°+0.3"
xvwolavn  565x10%225% 2.5x10%£50°  2.05x10%:95F  1.55x10%+65°
O&w6 080  6.85x10%:430°  5x10%50° 0.6x10%5"  1.70x10%:160°

Ewéva 28: Amoikisg yoypdtopmv og apainon 107
otig 96h (opddo paptopa A)

Ewéva 30: Amowieg yoypdtpoowv (107?) otig 72h
(opddo paprupo B)
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Ewéva 29: Amoikieg yogpdtpooav (107)
otig  96h (opddo paprupa B)

Ewéva 31: Amowieg yogpdtpooav (10?) otig 72h
(opdda paptupa A)
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Ewoéva 32: Amowkiec yoypdtpopmv (0&kob o&éoc) apaioon 107 (96h)

Ewéva 33: Anokisg yoypdtpooov (xrrolavng) apaioong 107 (144h)

Ewoéva 34: Amowieg yoypdtpopwv (yrroldvng) apaioong 10 (96h)
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3.3 ApiOunon tov oévyolaxkTiK®V BokTnpiov

Kotd v opiBunon tov oduyoroxtikav Poxtnpiov HECH® TOV OTOKIOV 7OV
avamtOoyOnkav petd v mepiodo emdoong TV 72 OpAOV GTO  KOUAMEPYNTIKO
vrootpopa MRS otovg tpelg TAnBLGHOVE HVdY Tov dtaTnpONnKay oTo Tpic VAKE
(vepo, yrrolavn, o&d 0&H) yio 30 min, Bpébnkov ot Tipég mov maparifevrar otov

mivoka 9 .

ITNINAKAX 9: Apifunon tov ofuyoioktik®@v Bokmmpiov. Ot Tipés avImpooomedlovy Toug HEGOVG
opovg (M.O. + SD) amd Tovg Tpelg TAnbvopovg pudidv. Ot exbétes a, B deiyvouv GTaTIOTIKES S10POPEG
peta&d TV opddwv o€ kaOe derypotoinyia.

Oh 48 h 9 h 144 h
O&vyaroktikd  Ofvuyahoktikd  Ofvyohoxktikd  O&vyohoxTikd
cfu/ml cfu/ml cfu/ml cfu/ml
vepo 2.78x10%203" 1x10'+0" 2.5x10+25" 2x10"+0"
xvrolavn 1.5x10"+5 00" 00" 0.5x10'+5"
O8uxo6 08H 9.1x10+53" 0+0° 131010 00"

Ot ewoveg Ew.35-37 delyvouv xapoakmploTikéc omoikiec mov aptundnkov
OTIG OPOpPES detyuaToANyieg pe ™ Ponbeta €01kod opydvov apiBunong amokumy
ukpoPiov pe eotewvny myn. Ot amowieg oto vrdotpopa MRS dev avamtoyOnkay
aitepo ektdg oo v TpdTn Nuépa (0h) kan eiyov oto deiypa pdptvpa (Lodio o

vepo) emurAoKn omd POKNTEG.

61

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 10:01:55 EEST - 18.188.60.124



Ewéva 35: Amotkiec 0E0yahokTIKGOV (oynpotiopndg SeEid) oe opdda paptopa oty opaioon 107

=

Ewéva 36: Amoikieg ofuyalaktikdv (kitptvo PELoc) oe opdda péptupa oty 107
pe avamtoén poknta (Lovpo PELog)

Ewova 37: Anowieg o&uyaiaktikdv (kitpwva BEAN) og opdda o&ikod o&éog
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3.4 ApiOunon evrepofokTnplosidomv

INa v opiBunon tev eviepoPaktnproedmv ypnotporomdnke Kot mdAr n péBodog
™G EVOOUAT®MONG Kot OMUovpynonkav ot YopakTnploTikeg KOKKIVES OTOTKIES
(mepiParropeves and epvbBpony] (dvn) TV VIEPOPOKTNPLOEIODOV OTO EKAEKTIKO
vrootpopo VRGBA agar mov TopackevdoTnKe 6TO EPYACTNPLO TOV TEPAUATOS TOL
nePlypaQeTol oty - mapovca  gpyocia. To Opertikd vikd VRGBA  dev
OTOGTEPMVOTOV OTTOG OAN TO VTOAOITO VTOGTPOMOTE. META TV TpoETOAGIO TOV
KOAMEPYELDV, TO, ETOa PELr apEénKay va ETmacTOVY 6ToV 1010 ETMUOTIKO OdAauo
He To. 0ELYOANKTIKA PBOKTNP0 GTOVG 37°C v d1dpketa 24 wpov. Ztov mivaka 10 wov
akoAovBel mapoatiBevion ot TG TOV EVIEPOPAKTNPLOEWO®Y OV OvELPEOMKAY GTO

nelpapLa.

MINAKAX 10: ApiBunon tov evtepofaxtnploeddv. Ot TIHEG AVTITPOSMATEVOVY TOVG HEGOVG OPOVG
(M.O. £ SD) and tovg tpelg minbuopodc pudidv. Ot ekbéteg o, P Selyvouy OTOTIOTIKEG SLOPOPES
peta&d TV opddwov o€ kabe derypotoinyia..

0h 48 h 96 h 144 h
Eviepofaxtnproeion  Evrepopoaxtnproeion Eviepopaxtnproeidn;  Evrepofaxtnproeion
cfu/ml cfu/ml cfu/ml cfu/ml
vepo 1.45x10%5" 1.9x10%£52.5° 1.7x10°+1.3" 1.05x10*+0.1*
xrroSavn 2x10"+0P 0.75%x10%42.5P 3x10%:20° 3.25x10%+17.5
O&iké
ozt 3.75x10%32.5° 0.5x10'+5P 1x10%0° 3x10%£20P

Ot ewoveg Ewc. 38-46 detyvouv yapoktnplotikés amoikieg mov opOundnkov
oTIg d1apopeg dstypotoinyieg pe ) Pondeta €101kov opydvov apiBunong amokumv

pkpoPimv e oTEWT TNYN.
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Ewoéva 38: Amokieg eviepoPaktnploelddv e opddo pdpropo oty apaiocn 107 (96h)

Ewoéva 39: Amoikisg eviepoPaktnploeiddv og opddo pdptopo ot 107 (144h)

Ewéva 40: Amowkieg eviepoPaktnploetddv og opddo pdpropo ot 1072 (144h)
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Ewoéva 41: Amowkieg eviepoPaktnploelddv oe opddo paptopo. oty 107 (144h)

Ewéva 42: Amokieg eviepoPaktnploetddv oe opdda paptopa oty 1072 (96h)

Ewéva 43: ATovsio amokidv eviepoBoktnploeddy oe opdda o&ikod o&éog oty 107 (96h)
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Ewoéva 44: Anovsio amouidv eviepoBoktploeddv oe opdda yrrolavnc oty 107 (96h)

Ewéva 45: Amokisg eviepoPaktnposiddv o opddo pdptopo. oy apaioon 107 (144h)

Ewéva 46: Mio amoucio eviepoaktnploetdong og opdda o&ikod o&éog otvl 0™ (96h)
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3.5 ApiOunon tov Oswoavayoyik®v Baktnpiov

Mo mv apiBunon tov Besoavoaywywkov Paktnpiov, to omoio mapdyovv vOPOOHE0
OTmG £xel NON avapepbel , ypnoomomdnke 1 yvootn uéBodog g EVemUAT®OONS Kot
10 OpenTikd €106 vdoTpO Iron agar TapacKEVAGTNKE GTO EPYOACTIPIO COLP®VA
LLE E01KN GLVTOYT OV EMIONG £XEL AVAAVTIKA TPOaVaQEPOEL.

Ymv emoTASEVON TOV GLYKEKPIUEVOL Ayop Ypnolwomomdnke pkpdtepn
nocotta. (Sml) oe oxéon pue 10 VRGBA kit MRS mov emotifadsvoviav oe
nocOTTa. 10ml.

Metd to mépag TG EnMaAoTG Kot TNV apifunon tov oynuatilOUEVeVY amotKidyV,
ol TéG Tov Beoavaywyikdv Paktnpiov kout g OMX(mov anewkovilel To chHvoro

TV agpofrwv Bakmmpinv) eaivoviar otovg mivokeg 11 kon 12 mov axolovBovv.

MINAKAX 11: Apifunon tov Osoavayoyikov. Ot Tpég avImpooomedovy Toug HEGovs 0povg (M.O.
+ SD) amo6 tovg tpelg mAnbuopovg pudiov. Ot exBétes a, B deiyvouv oTaTIoTIKEG S10.popEg LETOED TMV
opadV o€ kabe derypotornyia..

Oh 48 h 96 h 144 h
Ozroovayoyikd  Ogloovaymyika Ozr00vaymyika BOzro00voyyika
cfu/ml cfu/ml cfu/ml cfu/ml
vepéd  2.7x10°£1.4%  3.5x10°£1.5%  5.3x10°+4.5" 8.5x10"+3"
wroldvy  3x10'+0P 5.6x10%430*  1.5x10%+50" 2x10"+10"
O& k6
s 5.6x10'+41" 00" 5.1x10'+47" 1.43x10°+128°
0&Y
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IMINAKAY 12: ApiOunon OMX (ohkn| aepdfia pkpofiaxn yhmpida) og iron agar otovg 25 °C. Ot
TIWES AVTITPOCHOTEVOLY TOVG UEGOVS Opovg (M.O. £ SD) amd tovg tpelg mAnbucspovg podimy. Ot
exbéteg a, P Oelyvouv OTOTIOTIKEG O10POPEG LETAED TV OULAd®V GE KAOE detyatoAnyia..

Oh 48 h 9 h 144 h
OMX OMX OMX OMX
cfu/ml cfu/ml cfu/ml cfu/ml
vepo 1x10%£1.5 1.3x10°£0.4*  1x10*+0.7" 5.6x10°+0"

wrolavy  2.15x10%£657  1.93x10%t1678  3x10°:100°  9.5x10'+15
O&wk6 0&d  3.31x10%246°  2x10+10°  1.16x10%+76" 2.36x10%173"

Ov ewxdveg FEw. 47-54  delyvouv  yOpOKTNPIOTIKEG —OMOKiEG TOV
KatopeTpnOnkay ot dbpopeg OstypatoAnyieg pe 1 Ponbewn €dwkod opydvov
KOTOPETPNONG oMoKDV pkpoPiov  pe  ootewvy mmyn. Ov  omowieg  mov
napovotdlovtal givar OVO €OGV: 0) HOVPeS OV amelkoviovv Tov TANBvoud TV
Beroavaywyikov Bakmpiov mov avartvydnkav otovg 25 C Kkt B) aompeg , o1 omoieg
aBpoilovtal pe TG HOPES KOl 6TO GUVOAO TOVG OmeKOVILOLV TNV OAKY| [KpOoPilokm
yhopidoa (OMX) mov eniong avantHoGETAL GTOVG 25°C ko Ol 6TOVG 7°C OTMC 0TO

PCA ayap (exel avamtvcooviat Ta yoypdTpopa Paktmpia).

Ewéva 47: Amokieg Bstoavayoykdv kot OMX g opdda péptopa A oty apainon 107 (96h)
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Ewoéva 48: Amowieg Ostoavaymyikdv kot OMX ot opdda paptopa B oty 107 (96h)

Ewova 49: Anowieg Beloavaymyk@v pudiov oe opdda paptopo

»~

Ewoéva 50: Amoieg Oetoavaymykdv(padpo Bérog) kat OMX og opdda papropa B ot 107 (48h)
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Ewova 51: Anowieg Bgroovaywyikdv (uavpo BELog) kot AoV Baxtnplakdv €100V (Kitpvo BELog)
oe opudda paptupa B apaioong 1072 (48h)

Ewéva 52: Anowisg Oetoavaymyikdy kot OMX oe opudda paptopa og apoioon 107 otig 48dpec

Ewéva 53: Amowieg Ostoavayoykdv kar OMX oe 0fucd ofh ( kopio omoucia) otnv 1072 (48h)
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Ewoéva 54: Anovoia anokidv Ogoovoyoyikdv kot Topovsia aroikidv OMX (ovclootikd pio
omotkia) o€ yrroldavn oty 1072 (48h)

3.6 ApiOunon wevdéonovasmv

Ta Baktiplo. Tov yévovg Pseudomonas spp avoantvceovial Katd T GuVTHPHoN TOV
OAMEVUAT®V G€ GOHVTOLO YPOVIKO OIACTNLO KOl TPOKAAOVV YPIyopa TNV 0ALOiwoN Tov
TPOTOVTOG, YV TO Kol KPIVETOL amapaiTTOg O VIOAOYIGHOG TOV aplBUoD TOLG Yo TNV
e€UG(PAAIOT TOV YPOVOL GLVTNPNONG TOV EKAGTOTE OAEVLATOS DOTE VO VUL 0GPAAEG
Yo avOpOTIVI KOTAVAA®GT).

210 ovykekpévo melpopa peTprOnie 0 TANBLGUOS TOV YELSOUOVASMY KOTA
mv ovvtipnon tev efetaldpevoy derypudtav podidy oty yoin tav 4° C pécwo tov
OMOKIOV  TOVG 7oL  avamtOHYOnKav ot0  €WIKO  KAAMEPYNTIKO  VIOGTPOUA

Pseudomonas agar, pe ™ pébodo g empavelokng e£dmimong.
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O1 anoikiec mov avamtvyOnkay ota petri petd v Mot aVT®V 6Tovg 25 °c
v 48 dpeg , LETPHONKOV LLE TPOCOYN KOl TO OTOTEAECLATO TOV HETPNOEMV divovTal

oToV 0kOAov00 Tivaka 13.

MINAKAX 13: ApiBunon yevdopovadwy. Ot TIWES OVTITPOCSHOTEVOLY TOVG MEGOVE OPOLC
(M.O. £ SD) amd tovg tpelg mAnbvopove pudimy. Ot ekbBéteg a, P dgiyvouy GTUTIOTIKEG
dtpopég uetald Tv ouddwv oe Kabe derypatoAnyia..

0Oh 48 h 96 h 144 h
Wevoopovaoeg Wevoopovadeg Yevoopovaoesg Wevoopovaodsg
cfu/ml cfu/ml cfu/ml cfu/ml
vepo 6.03x10%404%  2x10%:100* 8.1x10°:1.8*  1.9x10%+0.3°
xrrogavn 1 .15x10%+75" 00" 2x10%+10° 1x10%£0P
0% 080 1x10%:50° 0+0° 0.5x10"+5 1x10"+10°

O1 mopakdte swkoveg (Ewc. 55-62) mapovotdlovy amoikieg Tov Yeudouovad®y mov
avortoyOnkav. Ot omowkieg TOV WYeLOOHOVAd®Y &ivorl TOAD UEYOAVTEPEG T®V

TPONYOLUEVOV BakTnpimv Kot TOAD YOpOKTNPIOTIKEC.

Ewéva 55: Amokieg yevdopovadov oe opdda papropa A (apaioon 107)
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Ewéva 56: Amokieg yevdopovadmv oe opdda papropa B (apaioon 107)

Ewoéva 57: Amoikieg wevdopovadmv oe opdda papropa B (apaioon 10™0) otig 48 dpeg
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Ewéva 58: Amotkicc wevdopovadmv oe opdda pdptupa B ot 107 611 48 dpeg(pmn HeTpHOHES)

Ewéva 59: Amokisg yevdopovadov oe opdda paptopa B oty 1072 otig 48 dpeg

Ewoéva 60: Amowkieg yevdopovadov oe yrolavn ot apoioon 107 otig 48 dpeg Seiypatog B
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Ewoéva 61: ATovsio amowidv yeudopovadov oe o&ikd o&d oty 102 otig 48 dpeg

Ewéva 62: Amoikieg yevdopovadov og xrrolavn oty 107 otig 48 dpeg
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4. YYZHTHXH

oupovo pe ™ Pipaoypaeio (Lund et al, 2000) n pikpofraxn yAopido TV yopidv
KOl OGTPOAKOEWMV TV EVKPOTOV VEPAOV Kuplapyeitan amd youypdTpoPa 1 YuypdPia
apvntikd katd Gram poafoopopea PokTiplo TOL OVAKOLV KLPIWG oTo YEVN
Pseudomonas, = Moraxella, Acinetobacter,  Alcaligenes, Shewanella  «at
Flavobacterium. Eziong vrapyovv €idn g owoyévelag Vibrionaceae ( Vibrio spp.
kot Photobacterium spp.) kabmg kot kdmota Oetikd katd Gram Bokthpla TV YEVOV
Bacillus, Micrococcus, Clostridium, Corynebacterium, Staphylococcus, Streptococcus
kot o&uyoraktikd Paxtpla (Lactic acid bacteria). Ta tedlevtaio gival omavio, péAn
™e Kuplopyne xhopidag, ardd sivor apdvra ot enineda 10-10° cfu/gr.

H obvBeon g pikpofraxng yrwpidog avtng OUms, oAAALEL dPAIATIKE KT
™ Oowdpkeln g ocvvimpnons. Etol, xoatd v agpdPfu cvuvimpnon vmd yoln,
EMKPATOVV OYEOOV OMOKAEIOTIKA To. Pokthipla tv yevadv Pseudomonas spp. kot
Shewanella putrefaciens. Avtd oydel yioo 6Aa To YaplL Kol OGTPOKOELST| TOV
€0KPATOV, VITOTPOTIKOV Ko Tpomikdv vepav. H S. putrefaciens poli pe kamowa €ion
tov yévoug Vibrio mapdyovv vopodeto and 1o Beiddeg apvold L-kvoteivn, YU’ owtd
Kar Aéyovtol Bgoavaywywd. H S. putrefaciens eivar éva amd 1o omovdadtepo
Baxtnplo mov amotelel €101KO HKPoOpYaviopud oAloimong Tmv alevpdtov (SSO), 1o
omoio amoterel Arydtepo amd 10 1% g pikpoyrlwpidag TV @péckwv oievudtov,
eV av&dvetal dpopaTIKG KATd Tn oty ¢ aAloimong kataiapfdavoviag to 30-
90% g pikpoyropidag. IMopdiinia to PBoakthpro. Pseudomonas spp. amotelovdv
€10KOVG  KPOOPYAVIGHOVG TTOV TPOKOAOVV o€ HeyGho Pobud oaAroiwon tov

OAELLATOV.
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Katd v aAloimon tov ootpakoeddv (Roberts et al, 1998) eivar evepyd kot
TOoAAG o&uyoAakTikd Poktipla (cakyapoAvTikd), To. omoio Tpokaiovy {OU®MOT TOL
YAVKOYOVOVL GTOVLG 16TOVG UETOTPENMOVTIOS TO GE O1d@opa opyavikd o&éa, Kupimg
yoroxtiko o0&, Ta Paktipla ovtd kvplapyovvol amd €idn tov yévovg Lactobacillus
Spp., To omoio TMPOKOAOVV €MioNG E€WOKOVG UIKPOOPYOVIGHOVG OAAOI®ONG TOV
aAlELPATOVY Kot TowtomomOnkav og opyaviopoi opmong (Shiflett et al,1996). Ouwmg
01 AaKTOPAKIALOL OEV LITAPYOVV TThVTO 6TaL BoAdcT1o TPOTOVTO KOl OTAV TPOSTEOMKAY
o€ OVLOKEVOOIO KEVOD o€ miveg dev avéoteav tnv ovamtuén tov Vibrio spp.
(Bremner et al, 1983). [Tapdria avtd, to YoOrokTiKO 0ED ¥PNOUOTOIEITOL TEPOUATIKA
v va. Kabvotepnoetl Ty gykatdotaon g aAloimone oto oledpoto (Kator et al,
1995). Buoynuikd n arioimon neptiapupavel tpoteoivtikn (Pseudomonas ko Vibrio)
Kot oakyapoAvtikn dpactnprotnta (Lactobacillus spp.).

v mopoHoa HEAETN 01 LKpoPlokeg LETAROAES GTNV OUAO0 LAPTVPA LLOIDV
Mytilus galloprovincialis mov e€gtdotnkov oto A.IL.O, anédei&ov Tmg GOV apopa
tov TAnfuoud tewv yuyxpotpoewv PBaktnpiov mov avartdydnkav oto PCA ayap, o
omoiog elval mopdpotog pe tov mAnbovoud g OMX tov aepofiwv Paktnpiov mov
avartoynkav oto IRON dyop otovg 25 °C , ta e€etalopeva podo oy KOANG
To0TNTOG KoL OCPOA Yoo avOpdmvy KotovoAmon HEYPL Kol TNV Tpit
detypatolnyio (tétaptn nuépa-96h), 8101t o1 mocodTTEG TV PoKTnpi®v NTOV TNG
AoyopOpIKnG TaENg 10* (omodextd), evéd oty TEAEVTOiN detypatoAnyia (144h) ot
petpioelg ™mg OMX éetacav Ta Aoyapukd emineda 10° kor OewphiOnkay
amoppmtéa, O10TL T0 avATEPO emTPenTO Opto ™G OMX oto poda givat to 1,0x10°
cfu/gr (ICMSF,1992).

g oyéon UE TIG EMUEPOVS HKPOPLoKES TAPAUETPOVS TOV YEVIOLOVAI®V, TOV
Beloavaymykdv kot 0EUYOAOKTIKOV Boktnpiov kabhg Kot Tov eviepoPakTnploeldmv
napatnpnnkav  to  €éng:  ta  efetaldpeva  podl MTOV  KOANG  TTO0TNTOG
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(ovykevipwoelg Poktnpiov < 10%) goc kol v 6" mMuépa doov agopd T
eVTEPOPaKTNPLOEdN, To 0ELYOAOKTIKE Kot To OE100vay®mYIKd, EVA TO OTOTEAEGLLOTO
TOV LETPNOEDV TOV YEVIOUOVAS®V GLUE®OVOLV pe eketva tov OMX kot amoppintovv
10 gEetaldpevo deiypo podidv petd v 4" nuépa e cuvTRpnoNg TNV YOLN.

Axp1og emedn dpmg o poota emPaiieton va Oewpodvtal ac@aAr GOUEOVO
He OAEG TIG MIKPOPLoKES TOPAUETPOVS TOVG Kol Kupimg pe v OMX, mov eivan
Oebvarg Kabepmpévog deikng voroTNTAS Yol T OAMEVUATA, EVAOYMG EEAYETOL TO
CLUTEPAGLLO. TG TO €V AOY® Teipoua enPePaiooe to shelf-life tov 4 nuepdv mov
Eyel emtevyBel kal og pedétec tov mopelbovtog (Kastanidou-Monousou et al, 1982,
Gokoglou, 2002, Pastoriza et al, 2004, Erkan et al, 2005)

Ot opddeg TV pudtdv dpmg mov eufantiomkay oe yrrtoldvn Kot 0EKd 0&d
napovoiacay otatiotikés dtapopés (p<0,05) oe oyéon pe Tig opddeg udptopa, oA
Oyl HETOED TOVG. XvYKeKPUEva ToL Lodla Tov gpPantiotnroay otn yrtoldvn Kol To
0&KO 08V Yo 30 AemTd EPLPAVIGOV OTOTEAEGILATO LETPTICEDV TMV ATOIKIDOV G OA TO
KOAMEPYNTIKG VAKG e Taénc tov 10' — 107 cfu/ml , yeyovdg mov emitpémet To
YOPOKTNPOUO TV e€etalOlevov HddV ¢ KOANG mot0TNTas (KATOAANAO TPOG
Bpidon) uéypt kat to TéA0¢ Tov TEpauatog (tetvyaivovtag shelf-life mov Eemepva v
6" nuépa).

Me GAla A0y, 0 OTOYOG ETUNKVLVOTG TOL YPOVOL GLVTHPNCNG TOV LLODV LE
™ ypnoomoinon g yrroldvng kot tov ooy 0EE0C, mAVTA O GYECM UE TA
pkpoProroywd kprenpe, emitedydnke. Qo mpémer va onuewwbdel Opmg OTL dev
€€ETAOTNKOV TO OPYOVOANTITIKG YOPAKTNPICTIKA TOV EV AOY® HVODV, YEYOVOS IOV Bal
TPENEL OMOOONTOTE Vo tponyndel mpwv TN ypnoyomoinon Tov avtiBoKInPloK®V
QLTAOV OLGMV Y10 TNV EMUNKVVGT] TOV ¥POVOL GLVINPTONG TOV HUIIDV.

[Moapopotleg peréteg Exovv yiver oto mapeAdov (Chung et al, 2004 ) pe okond
oV éheyxo TG emidpaong g yrrtolavng oe pio oepd Paxtmpiov (Pseudomonas
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aeruginosa, Salmonella typhimurium, Escherichia coli, Staphylococcus aureus,
Streptococcus faecalis) kot omodeiynke mwg m  ywwoldvn &ixe 1oyLPOTEPY
AVTYIKPOPLoK dpaon KOTA TV TPV TPOTOV apvnTIKOV katd Gram Baktnpiov ce
oyxéon pe to akdAovba dvo Beticd kotd Gram Bakthpia.

‘Exetr avagepBel eniong aloonueiom empkuven tov xpodvov GLVTIPNONG
og d1apopa. €idN TPoPinwy peTd TV Tpoohnkn opyavikdv o&fwv (Kim et al, 1995).

Mo mopdderypo, o Yekaopdg EIAETOV YOTOWOPOL HE 0EIKO, YOAUKTIKO KOl
TPOTOVIKG o0& Tapeunddioe v avamtuén pikpoPiov oe avtd (Fernandes et al,
1998), evdd 10 yohoktikd vatpro 1,8-4,8% kabvotépnoe v toSvoyéveom amd 10
Clostridium botulinum oe coAoud (Meng et al, 1994).

Ocov agopd to. ootpakosdn, oe meipoua tov (Masniyom et al, 2007) oto
npdovo noot Perna viridis , mapatnpndnke yopaktnplotiky peimon tov pkpofiokon
@opTiov KOTd TN CLVTNPNOT GTNV YOEN HETE TN ¥PNCILOTOINCT YOAAKTIKOD, 0EIKOV
Kol KITpkoH 0&E0c. Xuykekpipéva, T Selyloto TV Hudldv Tov eppontictnkoy oe
YOAOKTIKO 0&0 cvykévipmong 0,2M, cuvvinpndnkov koaAvtepa amd OTL pe To GALQ
o&€a o OAN TN JIPKED TNG GLVTPNONG TOV 27 MUEPDV, EVD TO JEIYUO HLAPTLPQ
(010 omoio dev £yve eQapLOYn TOV OPYOVIK®V 0&EmV) cuvinpnOnke povo yw 6
nuépes. Kot mdAt ta detypota tov pudidv mov spmotiotnkoay pe yolaktiko oo 0,2M
elyav yapunAdTEpa TOGH YLYPOPIANG YAwpidag and exeiva TV AAA®V 0EEwV.

Ta opyovikd o&Ea AowmdV COUEOVO LE TEPAUATIGULOVS TOV TAPEABOVTOC
amodelynke mwg £xovv woyvpn aviPakplokny OpAcn KATé TN GLVINPNON TOV
ootpdkwv omv Yyoén tov 4 °c, Omwg kol emiong m ywwolavn povn g 1M o€
GLVOLAGHO pe 6oV N dLPOpPa OPYOVIKA OEEQ.

2V TapovGa £PYACia, M TOPATNPOVUEVT] UEIOWUEVT] UIKPOPLOKY avamTuén
mov mopatnpnOnke otnv opdda G yrtoldvng eaivetar OU®c OTL ogeidetanl GTO
dlvpa oot 0&éog cuykévipwong 0,5% mov ypnoipomomOnke yio ™ ddAvon g

79

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 10:01:55 EEST - 18.188.60.124



(ovpupwvo pe tovg Fan et al, 2009) kot 6yt ot dpdon NG yrtoldvng, HoG Kot dgv
nopatnpHOnKe cuvePYATIKY dpdon, o oy€on LE Ta omoTeEAEoHATA TG Opadag acetic.
H ypnion voarodwivtig yrroldvng, 1 n xpnon akOun vYnASGTEP®Y GUYKEVIPDOGE®V 1
xpOVoL gupdantions o pmopel evOeXOUEVAOS VAL dMGEL KOADTEPT) EIKOVA TNG ETIOPACTC
OLTNG GTO XPOVO GLVTIPNONG TS GAPKAG TV HLODV.

Ady®m tov 0&koV 0&Eog, 10 PH TV opdd®V pLOOY TG YrTolAvng Kot TOL
0&ov 0&€og mov eEeTAcTNKOY 6TO £V Ay Teipapa Eekivinoe amd v apyn arnd THEG
YOUNAOTEPES EKEIVOV TOV OLASMV VEPOV-LAPTVPA, LE OTOTEAEGILO VO, 1] LITOPOVV VO
a&loroynBovv and avTéc TIg YaUNAEG TIHES Ot avdAoyes eEeTalOUEVES OUADES LUIUDY
®G ATOOEKTNG TOLOTNTOG 1) OITO PPUTTENG,

Oocov apopd Aowmdv 10 pH, mov amoteAel Evav amd tovg Proynuikovg OeikTeg
VOTOTNTAG TOV GAMEVUATOV TOYKOGUIWS, ETONUAIVETOL OTL VTO OKOAOVOEL TTMTIKN
Topeio. KATA Tr) CLVINPNOT TOV OCTPOKOEWAV, VO avtifeta oTo Yaplo Kol To
Kapkwvoewdn to pH avéavetar katd ) dadikacio g oldoimong tove. (Roberts et al,
1998).

H ntotikn mopeio tov pH 10V podidv katd ) cuviipnon omodelydnke Kot
0TO TEIPAUO TNG TOPOVCAS EPYACING Kol HOAMOTO Kot 6Tovg TPeElS e&etaldpevoug
nAnfvopovc avtov (yrtolavng pH=5.75-5.38, ofwov o&éog pH=5.10-4.90, vepov-
uaptopo pH=6.50-6.30).

[Itoon tov pH éyer mapoammpnbel emiong koatd v ekndvnon opKETOV
EMOTNUOVIKAOV £PYACIOV 6TO TopeABOV mov ailel va avapepHovv.

Ye nepopaticpo tov Erkan et al, (2005) éyetl Bpebel mmg katd ) cuvtipnon
tov podwv M. galloprovincialis oty yoén 1o pH Atav apykd 5,96 kot pewnbnke
oto 5,89 v 6" nuépa g ocvvtipnong. Avti 1 dw@opd dev ATOV GTOTIOTIKA
onuovtikr (P > 0.05). O Pottinger to 1948 mpoteve pio KAipoka tov pH cav Bdaon
Y. TOV KOBOPIGHO TNG VOTOTNTAG TMV OGTPUKOEWMV, 1 0TToio 15YVEL LEYPL CNUEPAL.
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Yopeova pe ooty pH 6.2-5.9 = kaAng mowdtrag, pH 5.8 = vrodeéotepng modtnTag,
pH 5.7-5.5 = povyAacuévo 1| uraydtiko tpoidv, pH < 5.2 = Ewviouévo 1 camepuévo
TPOioV .
To pH tov tehikdv {oviavov podiov avéfnke and to 5,6 oto 6,3. Ta vekpd pddw
KaTd 10 TéA0G TOV TEpdpatog elyav pH 5,2-5,4.

Yvvoyilovtag toviletar g kpivovtag v T Tov PH tov dtatnpnuévov
VIO YO&EN LLIDY, PpEcKa Kol KOANG Toldtntag Oswpovvton exeiva pe pH 6-7, dniadn
exetva g Nuépoc 0 amd ™ GLAAOYY| TOVG. ATO TNV EMOUEVT] NUEPD, Ol PAKTNPIOKES
{UHOOELS TV VOATAVOPAK®OV 0ONYOLV GTNV TOPAYWOYT OPYAVIK®OV 0EEMV, T 0ol LE
™ GEPA TOVG TPOKOAOVV peiwon tov PH Kot KoTd GLVERELD TTAOGT TNG TOLOTNTOS TOV
npoiovtog (Colby et al, 1995). Evdeyduevn mpodokaipn avénon tov pH pmopei vo
armodofel oty mapay®y  OAKOMKOV  TPoidVIOV  AOY®  TPOTEOALTIKNG
dpacTNPOTNTAG 1 6TOVS PaKTnPLoKoDS OAKOMKOVS HETAPOAITEC TOV TOPAYOVTOL OO
T0 UETAPOMOUO TV YuypdTPOP®V PaxTnpi®v TOv ovaTTOGGOVTOL GTNV YO
(Kyrana et al , 1997).

Ye meipapo mov mpaypatorombnke oto Ilavemomjuwo tov loavvivov oe
oo TpoePYOUEVE amd HLOOKOAAEPYEWD TNG TEPLOYNS Tov Makpuyvdrov TThepiog
(Manousaridis et al, 2004), ot téc tov pH g odpKac TV HLOIOV TOV
Kataypaenkav Eekwvovoav and pH 6.3 kot katéAnyav oto pH 6.0, o1 omoieg Tipég
ooupova pe v Kiipoko agloldynong katd Pottinger (1948) mov 1oyvel péxpt
oNUEPA Yo TNV 0EW0AGYNON TOV GAELUATOV KOTE TNV GLVINPNGCN TOovg otV YHsn,
yopokmpoav to e€etaldpeva detypato tov pudidv(ta omoia Ppiockoviav oe
OLOKELOGIN KEVOD) G KAANG TOWOTNTOG GE OAN TN S18PKELD TNG TEPLOIOV GLVTIPNONG
(8-9 nuépeg), emrevydnke dnradn shelf-life 8-9 nuepmv.

Avéloya amoteréopata emtedynkov Kot oto meipapo mov deEniydn oto

A.I1.O kot tapovsidletor oty Tapovsa epyacio. Ot Typég tov pH g opddag podidv
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paptvpa Eexivnoav amd 6,49 kol éptacav oto 6,30 katd péso 6po, eEacpaiilovtog
YPOVO GLVTIPNONG TS GAPKOS TOV HLILDV 6 NUEPDV KOl (V.

To pH 6pwc tov opddwv pooldv mov euPoantiotnkav oe yrtoldvn Kot 0&od
o&0 Mrav amd TG apykéG dpeg deEaywyng Tov TEWPAUNTOS MO YOUNAES amd TO
pépropa, Eexvovoav and 5,75 katd péco 6po otnv opdda g yrroldvng kou 5,10
avtiotoyo oty opdda Tov ofkolh o0&foc. Ot youniég tpég pH oty opdda g
yrtolavng oeeidovtor otn dwdlvon g yrroldvng oe oikd o&y omv apyn Tov
TEPANOTOS, OTMG Exel NON avoeepHel Tapoamdvo.

Oa mpémel vo onpelmbel OTL WG TOPO GE TPONYOVUEVEG HEAETES OEV £)EL Yivel
EQIKTN M ovoyETion TG MeTaPoing Tov PH pe ™ petafoAn TOV 0pYoVOANTTIKOV
YOPOKTNPLOTIKOV TOL TEAMKOV TPoidvtog. ['a to Adyo awvtd, aArd emiong emeldn dev
oEeENyOn opyavomTikdg EAeyyog ota eeTalopeva pHotla oev pumopel va mpotadei n
HEB0O0G MG EPAPLOGIUN YL TV ETUNKLVGT TOV ¥POVOL GUVINPNONG TOV HLOIDV, OV
TPOTO OV €EETAOTOVV KOL TO OPYOVOANTTIKA YOPOKTNPIOTIKO TOV HLOIDV OV
epPontilovtar g doAvpaTO 0EEMV.

SOUPoVa [Ee OAEG TIG UEXPL CUEPD VTTAPYOVOES PEAETES, TIEG OMX > 10°cfu
gr' Bewpodvion 0Tl avTmpoooTEHOLY  delypato  okatéAAnia Yo avOpdmvn
katavoloon. ‘Exet Ppebei 6t pvdi  Mytilus  galloprovincialis  pmopodv  va
ocvvtnpn0ovy vd Yo&n (4 °C) péypr cuviBog v 4" nuépa amd Vv akicvet| tovg
(xpovog cvvtnpnong 4 nuepmv), Sttt puéxpt tote 1 OMX degv Eemepvd v Tiun 10% cfu
gr' (Erkan et al, 2005).

2o melpapa ov AILO Bpébnkav Tyég OMX katd péco 6po mov Eektvovoay
omd 2,1x10° cfugr® éog 5,2x10° cfugr? , pe omotéleopa ta Seiypota pvdidY mTOL
gEetdotnkav vo Bempodvial amodektd Yoo avOpdmvr Kotavilmon péxpt kot Ty 4"
NUEPA TNG CLVTAPNONG 6TO0 YuYeio, J10TL amd TV 5" Muépa Kot petd ot Tipég tng OMX
EPTOVOV G€ EMIMENQ ATOYOPELTIKA. ( 10%) Y10 TOV KOTOVOAWMTY).
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Avtifeta ta detypota mov gupantiotnkav o yrrolavn kot 0&ikd o&D eiyov
11010 TANOLGHO amoKIOV( TNG TAENG 10*-10? mov TOVG EMETPETE VO, OPAKTNPIOTOVV
O¢ KAANRG TO10TNTOG UEYPL OKOUA KoL TNV 6 MUéPa TNG SLVTHPNOTC.

2Oopeova pe toug TANBucUog TV YuypdTpoemv Paktnpinv, g OMX tov
aepofiov  Paxmmpiov kobdE Kol TV  Yevdopovadwv, To Oetypoto  pdptopo
anodeiyfnkav kodd péypt v 4" nuépa g cvvtApPNoNG, VO TV 6Muépo NTav
armopputtén. Kot €dd ta dstypata g yrtolavng kot Tov oEikov o&eog Ntav KoAd
uEXPL Ko v 6" quépa.

Ta o&uyoraxtikd PBokmniplo dev avomtuyOnkav 1Owitepo 6€ KOvEVO HEGO
(vepo, yrrtoldvn, 0&ko 0&D), omodTe dev Bempovvtor aSldmGTO KPITNp1o.

Téhoc ta eviepoPaktnploeldn avamtvydnkav moAd koAl o€ OAa Ta UEoO,
oM péypt TANBvopd e téEne twv 10% cfu/ml , omdte ta efetaldupeva pwddio
oOUE®MVO, HE T T HikpoPiakh mapduetpo HTov KOARC motdTnTag péypt kot Ty 6"
NUEPQ TNG GLVTNPNONS.

[TBavoTaTa o eviepoPaktnploeldn eivon mo avlektikd oto 6&vo PH(emedn
10 TTEPIPAALOV TOV EVTEPOL GTO 0Toi0 eMPLdVOVV givar apkeTd 6EIvo) e oyéomn Ue Ta
0&LYOANKTIKA, Ta omoia etval yvwotd and ™ PiAtoypapia 6t 10 BéATIoTO PH Y100 TNV
avamtuén Tovg etvan to 6.5-7.

Ta omotedéopoata TOL TEWPAUATOS KATEANEQWY OTO GUUTEPAGLOTO TOV
nopatifeviol 6Tn GLVEXEWD Kot TOV amoTEAOVV TV ovacio TG OANG mpoondbeiag va
emunkuvleil o xpdvog cuvtipnong tov podwwv Mytilus galloprovincialis mov givat
1060 OMUOVTIKO HEPOS TNG OAElNG TNG XDPOS LG LLE CAPEG OIKOVOUIKO EVOLLPEPOV

v Tov ' EAAN v Topay®yd Kot KaTovaAmTy.
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5. XYMIIEPAXMATA

Metd and mpooeXTIKN UEAETN TOV OMOTEAEGUATMOV TOV GLYKEKPUYLEVOL TEIPBEUATOC

eEdyovrot Ta £NG cCLUTEPAGLOTA

» TToTioTikég S1popéc mapovCIAoTKaY HETAED TV EeTalOHEVOY OpddmV
wodwwv Mytilus galloprovincialis mov epfontiotnkav og dtdAvpo yrroldvng
5% o 0&kov 0E€0g 0,5% Kot TV opAd®V VEPOL-ULAPTLPA.

» Avtifeta dev vmiple oTATIOTIKY S1000pd HETAED TOV OpUddmv yitoldvng Kot
o&kov 0&€og (kat oTig 600 £dpace To 0&KO 0&D).

» Ot ypdvol GLVTHPNONC TOV PVSIBY 6TV YOEN GTIC OHASES LAPTLPO. EPTAGOY
TIG 4 nuépeg ovuemva pe to PH kot T1g ikpoPloAoYIKES TOVG TOPAUETPOVE,
EVD oTIG opadeg yrtolavng kot 0&kol 0&€og cOLP®VO UE TOVS TANBVGLOVG
twv SSOs tovg, éptacav kot otnv 6" nuépa, 810t o pH ¢’ avtég Eekivnoe
amd YOUUNAOTEPES TILEC.

» To yeyovdg 611 dev cuumepednke oto meipapa 1 éétaon kou n pétpnon
TOV OPYOVOANTITIK®V YOPOKTNPIOTIKOV TOV HUOUDV O0EV HOGC EMITPENEL VO,
Bewpnoovpe ta evOAPPLVTIKO OTOTEAEGULOTO TOV OUAd®V yrtoldvng Kot
o&wob 0&£0g ¢ Op1oTIKA Kol EQopUOcLo 6TV Kabnuepvy enelepyacio Kot
dKivnon Tov puduov.

» Ext6c and Vv £EETAGT TOV OPYOVOANTTIKOV YUPOKTNPICTIKOV TOV UV,
0o mpémer  emiong va  emyepnBel M ypnowomoinon  peEYAALTEP®V
GLYKEVIPAOGEWMV Y1TOLAVNG, {0MG VOATOSANAVTAG, Yo va. amoderyBel KaddTepa 1

avTIBoKTNPOKY dpdon ™mg Yopic ™ GLUUETOYN o&éoc.
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