1. Eicaywyn

To kamviopa atmroteAei péBodo cuvtipnong PIag euttaboug
opddag TpoWiwy OTTWG €ival Ta aAlEUPaTa, auédvovTag T
d1apkeIa CWNG TOUG WG ATTOTEAECHA TNG AVTIMIKPORIOKAG Kal
avTIOEEIBWTIKAG dPACNG OPICPEVWY CUCTATIKWY TOU KATTVOU
(poppaAdEUdN, Qaivoleg) (Daun, 1979).

H emmeCepyaoia TOu KATTVIOUATOG EPTTEPIEXEI KOl KATTOIEG
AAAeg digpyaoieg OTTWG TNV &npavon, To aAGTIONa Kal Thv
digioduon OUCTATIKWY TOU KATTIVOU TTOU €ival uTreuBuva yia
TO XOPAKTNPIOTIKO XPWHA KOl dpwua Twv aAieupdtwy. To
Xpoviké didoTnua  Tou Ba  ptTopécel  va  ouvtnpnOei
avaAAoiwTo éva KATTVIOTO aAicupa eapTtaTal atmo Tn dIdPKEIN
TOU XpOVou Enpavong Kal emmegepyaciag kal amd 1n péBodo
katrviopgaTog Tou Ba epapuooTei (Pigott & Tucker, 1990a).
MeAéTeg €0e1Cav OTI TO KATIVIOPA odnyei o€ ueiwon Tou pH
TWV TPOYiHwV KaBwg etTiong kKal TG OlaB€0IunNg yia Tov
avBpwTTivo opyaviouoé Auaivng (Siskos et al., 2005).

To uypO KATIVIOPO OTTOTEAEI MIO OXETIKA VEQ TEXVIKN
eMegEPYQOiag yia  Ta  TTPOIGVTA  Tpo@iuwv. Ta uypd
USATOBIOAUTA CUMTTUKVWHPOTA KOTTVOU €xouv atrd KaBoAou
MEXPI UTTEPPOAIKA XOUNAEG OUYKEVTPWOEIG OE OUCIEG ME
Kapkivoyoveg 1010TnTeg  (Guillen et al.,, 1995), divouv
TTPOIOVTA MPE XAMNAEG TOEIKOAOYIKEG ETTITITWOEIS (XOAUNAN
OUYKEVTPWOTN 10TOMIVING) KAl €AAXIOTEG OTTWAEIEG  O€
d1aTPOPIK& CUOTATIKA.

H didpkeia CwAG Twv KATIVIOTWY TTPOIOVIWV £EapTATAl ATTO
TNV OUYKEVTPWON BAKTNPiWV OTNV TTpWTN UAN, TN MEiwoN TNG

Ow AOyw TOUu oOAatiopatog kal  Tng ERpavong, TNV



armroTeAeopaTiky  adpavotrroinon  Twv  HIKPOOPYQAVICHWV
aAAoiwong katd Tn dIAPKEIa TNG BEPMIKNG ETTEEEPYATIAg, TNV
TTO0OTNTA TWV CUCTATIKWY TOU KATTVOU TTOU EI0XWPOUV OTO
TTPoidv KaBwg Kal atrd TV BEpUOKPaCTia, TNV uypacia Kal To
oguydvo kata tnv didpkeia TG atrobrikeuong (Sikorski et al.,
1998).

O1rwg avakoivwinke ammd toug Muenker & Meyer (1994) n
EQapuoyn Tou uypou KaTtrviopatog dev odnyei o€ TTpoidvTa
ATTOOEKTA WG TTPOG TO XPWHA, TO APWHA Kal TN YEVIKOTEPN
EM@AvIoN o€ OAa Ta AAIEUPATA.

2KOTTOG TNG EpYQCiag ATAV N TTAPAYWYH KATIVIOTWY QIAETWV
méoTpoQag  (Salmo  gairdnerii)  pE  XpNOIYOTIOINON
OUMTTUKVWUATWY Katrvou og Tpelg (3) méoeig (1, 1,5 kai
2bar) ka1 o€ TpeIG Xpovoug etrecepyaaiag (30, 45 kar 60min)
META atrd TTPONYOUMEVN EKTIUNON TWV APICTWY CUVONKWVY
¢npavong kal aAaTiopgaTog. H ekTipnon Tng TToIdTNTAG TWV
KATTVIOTWYV TTPOIOVTWY  UE XNMUIKEG AVOAUOEIG KAl JEOW TWV
OPYOVOANTITIKWY TOUG XOPOKTNEIOTIKWYV. H eKTipnon Ttou
XPOVoU ouvtipnong Toug o€ dIAPOoPES BEPPOKPATIES HEOW
MIKPORBIOAOYIKWYV, XNUIKWV KAl OPYAVOANTITIKWY aVAAUCEWV.
Emiong, peAetiOnke n emidpaon TNG Katawugng oTnv

TTOIOTATA TWV KATTVIOTWY QIAETWYV TTEOTPOPAG.



2. BifAioypa@IKi avaoKOTTnon

2.1. H ere§epyacia TOU KATTVIONATOG

To kdmviopa xpnolihotroinenke oTo TTApPeABOV PE KUPIO
OKOTTO TN OouviApnon Twv daAMeupdTwy. H  ouvBern
ETTECEPYATIA TOU KATTVIOUATOG ETTIPEPEI AAAAYEG OTO XpWwHA,
oTnV OOJA, OTn Yyeuon KAl TNV uen Twv KATTVIOTWY
TrpoiovTwy (Guillen et al, 2006).

Kard Ttnv emmegepyaoia Tou KOTTVIOPATOG OUCIEG TTOU
TTEPIEXOVTAI OTOV KATTVO ATTOPPO@PWVTAl ATTO TNV ETTIPAVEIA
TWV OAMEUPATWY Kal avTidOpouv 1 aAAnAemdpouv ue T
ouoTaTIKG Toug. Ta KaTTVIOTA aAIEUPOTA TTEPIEXOUV EVWOEIG
TOU KAaTTVOU OTTWwG OAOEUOEG, KETOVEG Kal OAKOOAEG ME £E),
OKTW Kal evvéa aTopa avBpaka (Guillen et al, 2006).

O kamvog €xel OIOTTIOTWOEI OTI €XEl QVTIMIKPOPIAKES Kal
avTIOEEIBWTIKEG 1010TNTEG (Hattula et al., 2001).

H ikavétnTa Tng £me€epyaniag Tou KATTVIOPATOS va odnyei o€
TTpoIOVTa  PE  duvaTOTATA  POKPOXPOVIAG  OUVTHPNONG
oeileTal:

2TNV ETTIQPAVEIAKN ERpPaAvon Tou TTPOIOVTOG, WG ATTOTEAEOUA
TNG eme€epyaaniag ENpavong, 61Tou dnuioupyeEiTal Eva QUOIKO
PPAYPa oTnNV €i0000 TWV PIKPOOPYAVIOUWY Kal éva eXBpIKO
TEPIBAAOV  yia  TOV  TTOAAATTAQCIOONO  TWV  aEPOPIWV
BakTnpiwv.

2Tn Meiwon Tng evepyotntag vepou (ay), MEOW NG
emegepyaoiag  TOUu  oAatiopgatog  Kal - ¢Apavong,  ME
ATTOTEAEOUA TNV TTAPEPTTODION QVATITUENG TWwV BakTnpiwv

aAAoiwong aAAG Kal TwV TTaBoYOVWV.



2TNV evattoBean @AIVOAIKWV AvTIOEEIDWTIKWY OUCIWwY, TTOU
odnyolv 0¢ KaBuoTépnon TG  QWTOEEIdwong  Kal
auTo&eidwong Twv TTOAUOKOPEOTWY AITTOPWY OLEWV TWV
NITTOPWYV UAWV.

21NV evatmmoBeon @AIVOAKWY AVTIMIKPORIOKWY OUCIWV Kal
QOopuaAdeldng n otroia €xel avtiBakTnpiaky dpdon (Horner,
1997).

H emeCepyaoia Tou Katviopatog TtrepIAapBavel T€éooepa
KUpla oT1adia: To aAATIoNa, TNV ¢Npavaon, To KATTVIOUA Kal TV
Bepuiky  emegepyacia. OAa T TTOpaATTAvw  OTAdIA
OupBAaAAouV OTNV CUVTAPNON TWV TTAPAYOUEVWY TTPOIOVTWY,
MEIWVOVTOG TNV avAatTuén Twv piIkpoopyaviouwy (lliadis,
2004).

2.1.1 MNposTolgacia Twv delyudTwy

MpoTou e@appooToUV Ta OTAdIA TTOU TTPoAVAPEPBNKaV yia
TNV TTOPACKEUN KATTVIOTWV TIPOIOVTWY, Eival atrapaitntn n
TTPOETOINACIA TwV aNlEUPATwY. Baoikr) TpoUtrébeon yia tnv
TTOPACKEUR TTPOIOVTIWY UWNANG TToI0TATAG €ival n dpioTn
KaTtaoTaon TnG TTpwTng UANG. H trpocToipacia trepiAauBavel
TO KAAO TAUOIYo, Tov  KaBapiopd  (QATTOKEQAANICUO,
EKOTTAAXVIOUO, KOTI TITEPUYIWV K.A.TT.) KAl JEPIKEG POPEG TN

@INeToTTOINON (MatravaoTaciou, 1990).

2.1.2 AAGriopa
H €iocodog Tou XAwpIouxou vaTpiou OTOUG I0TOUG £EaPTATAI
armoé  dIAQOoPOUG QUOIKOUG TTAPAYOVTEG, OTIWG Eival n

dlaxuon Kal N wopwon oA& kal amd oeipd  XNMIKWV



OlEPYAOIWV TIOU €XOUV dAueEon oOxEéon ME Tn METAPBOAR
BacIKwV OUCTATIKWY TWV OAEUPATWY KOl KUPIWG TwV
TpwTeivwy Toug (lliadis, 2004). O xpdvog aAaTiopyaTog Kal
n MEBodOG aAatiopyaTtog TTou Ba xpnoiuoTtroindei eEapTdTal
atré TO TTO000TO AITTOUG TOU AAIEUPATOG, TRV TTAPOUTia
arroudia Tou dEPPATOG Kal To €id0g Tou TTpoidvTog (Horner,
1997; lliadis, 2004).

Ta katvioTd TTpoidvta TTePIEXOUV ouviBws 2-4% XAwplouxo
vaTtplo (Hansen et al.,1995; Sigurgisladottir et al., 2000).

O1 péBodol aAatioparog TTOU  XPNOIYOTTOIOUVTAl TIPIV TO
KATTVIOMO TWV AAIEUPATWYV gival ol €EAG:

a) 70 ¢ENPd aAdTioua (dry salted),

B) To ENPo-uypd aAdTtiopa (pickling)

Y) uypo aAdatiopa (brining)

To g¢npd aAdmiopa gival KatTdAANAO Kal xpnoIhoTTolEiTal uévo
o€ un Aimmapd aAieupata (Gram & Huss, 1996).Ta aAlicOpata
META TOV €KOTTAQXVIOUO Kal TN QIAETOTTOINON TOTTOBETOUVTAI
0€ OTPWOEIG TTOU dlaxwpiovTal atrd OTPWOEIG ENPOU aAaTIOU.
To oAdm dieiIodUel PETWTTIKA OTN OAPKA VW TAUTOXPOVO
uypaoia e¢€pxeTal atmmd TN odpka Tou aAieupaTog. H dAun tTou
oxnuatifetar ammd TV €6od0 oToUu  TNG  OApPKAG  TWV
OAIEUPATWY ATTOMOKPUVETAI OTTO OTTEG TTOU UTTAPXOUV OTOV
TTUBuévVa Twv doxeiwv (ZwTog, 2003).

MapaAAayr Tng ueBddou auTng atroTeAei n péEBodog katd
TNV OTToia O PUIKOG OTTOC TTou €EEPXETAI KATA TN dIdpKEIQ
TOU OAATIOPATOG OEV ATTOUAKPUVETAI AAAG TTOPOUEVEI OTO
doxegio aAATIOPATOG, ME OATTOTEAEOPO TA aAAIEUPOTA  va

uttoBdAAovtal  Tautdxpova o€ ENPO-uypOd  aAATIOMA



(pickling) yia 2 - 3 nuépeg. Karommv gemAévovtal Kal
¢npaivovtal oTov aépa rj oto KatvioTtrplo (Horner, 1997).
EkTo¢ ammd 10 ¢nNPd oAdTiopa Ta aAlEUpaTa YTTopouv va
eEMBaTITIOTOUV O€ TTPOTTAPACKEUACHEVA dloAUPOTA GAPNG
UYNANG OUYKEVTPWONG, VIO CUYKEKPIMEVO XPOVIKO dIACTNUA.
21NV TEPITITWON auTn XpnoigoTrolEiTal GaAun
ouykévipwong 15%-20% (Gram & Huss, 1996).Ta
aAlevpata TTapapévouv otnv AAun Aiya AeTTTd TNG Wpag
ylo va OToppo@roouVv JIKpA TT000TNTA  XAWPIOUXOoU
VaTpiou, TO OTT0i0 CUUPBAAAEl Kupiwg OTn yeuon Kal OTO
dpwpa Tou TEAIKOU TTpoidvTog (Martin, 1994; Hall,1997). H
eupaTTion o€ GAun eivar n PéBodog TTou TTPOTIYATAI YIa
ANTapd aAlievuata. Katd tnv eupATTION TWwV OMEUMATWY
oTnV GAYn TTapaTnEEital yegiwon TOou OEuydvou Tou
OUCTAMATOG  Kal €701 TreEpIopiovTal  onUAvTIKa Ol
avTiIdpdoelg o&eidwong TwV OKOPEOTWVY AITTAPWY 0O&EwV
NG odpkag Toug (Doe et al.,1998).

H emeepyaoia TG euBATITIONG O AAPN €ival TaxutePn
dladikacia amd 10 ¢npd aAdTiopa, mMlavov Adyw Tng
MEYOAUTEPNG ETTIQAVEIOG ETTAPNG TOU XAWPIOUXOU vaTpiou
ME Tn oOdpka TOU aAlevpatog. ‘ETol 10 uypd aAdrtiopa
XpnoiyoTrolgital  eupuTtata onuepa  yiati BonBdel oTo
OXEDIOOMO ATTIWV ETTECEPYATIWV HE XAPNAR TTEPIEKTIKOTNTA
¥xAwpiouxou vatpiou oTa  TEAIKA  TTpOIGVTA  TTOU
TTPOTIMOUVTAI aTTO TOUG KaTaVaAWTEG (ZwTog, 2003).

To aAdmiopya Twv ANIEUPATWY TTPIV TO KATTVIONA CUPPBAAAEN
oTn OUVTAPNON TOoug AOYyw HEIWONG TNG EVEPYOTNTAG VEPOU

(aw). O 0Opog evepydTnTa VveEPOU €ival n HETPNON TOU



eEAEUBEPOU vEPOU PECOA OTO QAiEUPO TO OTTOIO WPTTOPEI va
avTidpdoel  xnuUIK&A 1 va BonbAoelr oTtnv  avatTugn
MIKPOOPYQVICUWY, OTTWG BakTApIa Kal MUKNTEG
(Waterman,1976). 'Eva kopeopévo didAupa  XAwpiouxou
vaTtpiou €xel ay TepiTtou 0,75. Ta tmepioodTeEpa BakTtripia
Ogv UTTOPOUV va avatTuxBouv o€ evepydTnTa vEPOU TOOO
XaunAn. Ta Baktipla TTou €ival uttelBuva yia TPOQIKES
onAnTnpidoelg  OTTWG Clostridium R Salmonella,
avarrtuooovral otav a,>0,91. Me 1n peiwon AoItoév NG ay
TTpoAaupaveral n avamrtuén Baktnpiwv (Daun, 1979).

H evepydtnta vepou oxeTiCetal pe TV amédoon Tou
KATvVIOTOU TTPOIOVTOG KOl  HE TNV  TIEPIEKTIKOTNTA OF
XAwpIlouxo vATpIoO 0T OdpKa Twv oAievpdtwyv. lMNa va
e€CaoQaANIOTEl  pakpUG Xpovog ouvtripnong (shelf life)
(MAveg), Ta aAieparta Ba TTPETTEl va ATTOAéCOUV VEPO OF
000076 TNG TAENG Tou 30-50%. Xuyxpovwg, Ba TTPETTEl
IKOVOTTOINTIKN TTOOOTNTA  KATIVOU va  evaTTOTEBEl KOl
dlaxuBei oTn odpka Toug. Ta eAappd KATTVIOUEVA TTPOIOVTA
TTOU  TTEPIEXOUV  XAMNAEGC  OUYKEVTPWOEIS  XAwploUuxou
VOTPIOU KAl OUCTATIKWY TOU KATTVOU Kal €XOuv uynAd
TTOO00TA uypaciag, O6a TPETTEl va  OuvTnPouvTal O€
OuVONKeEG WUENG yIa MEPIKA ETTINAKUVON TOU XPOVou
ouvtipnong (Doe et al., 1998).

2.1.3 =Rpavon
H &Rpavon civar n diadikacia armopydkpuvong vepou. H
ATTOPNAKPUVON TOU VEPOU €XEI BUO OUVIOTWOEG: TN QUOIKN

aTmONAKpUVON Tou veEpoU (ERpavaon) Kal TRV OKIVATOTTOINGON



TOU VEPOU HE UYPOOKOTTIKOUG TTAPAYOVTEG OTTwG AAaTq,
oakyxapa Kol YAUKEPOAN. Or1 AEITOUPYIKEG OUAdEG TwV
OUCTATIKWYV aUTWV dEOPEUOUV TO VEPOD, UEIVOVTAG £TOI TO
O100£010 VEPO TTOU EUVOEI TIG XNMIKES KAl MIKPOPBIOAOYIKES
avTidpdaocig (Doe et al., 1998).

H ¢npavon ptropei va emrteuxOei pe TIG €¢1NG peBOdOUG:
=fpavon oTov aépa r e ETTAQN], TTOU YiveTal ue Tnv Bondeia
Bepuol aépa i Bepuaivopevng ETTIQAVEIAG.

=fRpavon utto Kevo. MNMAgovekTel EvavTtl TG TTPONYOUPEVNG
MEBODOU yiaTi n TOXUTATA EHPAvVONG E€ival €VTOVOTEPN,
ométe n Oounl TNG OApKAG Twv OANEUPATWY  Ogv
METABAAAETQI ONUAVTIKA.

=fRpavon pe karayuén (freeze drying). Ztnpidetal otnv
Katayugn pe e@appoyr oAU xaunAwv méoewyv (0,64kPa)
TToU BonBouv oTnV atToudkpuvon Twv udpatuwy (Horner,
1997).

O1 TapayovTteg Tmou eTTnNPeddouv Tov pubud ¢rnpavong katd
TNV OIGPKEID TOU KATIVIOMATOG €ival n TaxutnTa TOU
Katrvou/aépa TTou TrepvAel TTAvw oTmd 1O TTPOoidv, TO
TTO000TO TNG uypaciag oTto aAlicupa, n Bepuokpacia Tou
KATTVIOTNPIioOU Kal n uypacia Trou Trapauével o€ autd
KABWG Kal n TTEPIEKTIKOTATA TOU aAleUpaTog o€ aAdat. Oco
mo (eoTdG eival 0 aépag TOON TEPICOOTEPN UypaACia

amopakpuvel (Dillon et al., 1992).



2.1.4 Katrvog

2.1.4.1 MNapaywyn Kai cUCTACT KATTVOU

H ouvBeon Tou KaTTvou Kal OI OUVOAKEG €TTECEPYOTiAg TNG
TPWTNG  UANG  emnpedlouv v TroiI0TATA TWV
OPYOVOANTITIKWY XAPOKTNPIOTIKWY, TN dIApKEIa (WNG Kal TV
BPETITIKN agia Tou TTPOIOVTOG.

O katrvég TTou XPENOIKOTIOIEITAI YIa TO KATTVIOUA TTPOIOVTWYV
TTapdyetal  pe  ateAl kauon EUAou. H  Bepuokpacia
Tapaywyng Tou eival 650-700°C, waotdoo n Bepuokpaaia
QuTr] JUTTOpPEi va peIwBel 6tav n uypacia Tou UAou eival
aug¢nuévn. ZuvnBwg xpnoigoTrolgital n UAgia QUAAOBOAWV
QEVTpwYV OTTWG 0&I1d, doTrpn Kapudid Kal BeAavidId aAAG Kal n
CUAgia KwvoPopwv dEVTPWYV OTTWG TTEUKO Kal éAaTto. Ta Tpia
KUpIO oUOTATIKA TOU EUAOU €ival n KUTTAPIVA, N NUIKUTTAPIVN
Kal n Aiyvivn (Stolyhwo & Sikorski, 2005).

O katrvog gival éva piypa agpa, udpatpwy, CO,, CO kal
EKATOVTAdWYV OpPYaVvIKWV eVWOEwV. Ol OpPYaVIKEG EVWOEIG
oxnuarti¢ovral pe T OgpIK ATTOIKOOOUNON Tou SUAoU, N
oTToia akoAouBeital atrd TNV ogeidwan opIoPEVWY TTPOIOVTWV
TTUpOAUONG o¢  TTEPIBAAAOV  XOUNANG  OUYKEVTPWONG
og¢uyoévou. Ta KUplIa OUCTOTIKA TOU EUAOU  OTTWG
TTPOAVaQEPBNKE €ival N KUTTAPivn, N NUIKUTTOPIVN KAl N
Alyvivn. Katd tnv TTupOAucH TOug Ta TTOPATTAVW TTOAUUEPH
divouv dIaQopPETIKA TTpoidvTa. H Beppikn atroikodounon Tng
NUIKUTTAPIVNG, TNG KUTTAPIvNG Kal TNG Alyvivng Tou gUAou
yivetal o€ Bepuokpaocieg 180-300, 260-350 kai 300-500°C
avrioToixa (Stolyhwo & Sikorski, 2005). H atroikodéunon tng

KUTTOpPivNG odnyei oe TTrapaywyr] ogikou 0&Eog wg Kuplou
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TTPOIOVTOG TTUPOAUONG KOBWG Kal O HIKPEG TTOO0OTNTEG
poupavwyv Kal gaivoAwv. H nuikutTapivn gival TepIccdTEPO
aoTabng otn Béppavon, OUyKPITIKA e Ta AGAAa duo
ouoTaTikd Tou E&UAou, Kal Oivel OIAQOPETIKA TTapdywya
avaloya pe TO €idog TOU EUAou. Or1 Ayviveg, eival ol
ONUAVTIKOTEPEG ATTO TA CUCTATIKA TOU {UAOU BIOTI TTApAyouv
OUCIEG TTOU €ival UTTEUBUVEG yIa TO GPWUA TWV KATTVIOTWV
TTpoidviwyv (Doe et al., 1998).

H 1To1étnTa TOU EUAOU E€TMIOPA CNPAVTIKA OTA OPYAVOANTITIKA
XAPOKTNPIOTIKA  TWV KATTVIOTWV  TTPOoIovTwy. Katd T1n
OIGPKEIO TG KAUONG Tou &UAou, Ta TTAPATTAVW TTOAUMEPN
oupuTTEPIPEPOVTAl WG éva piyua. 'ETol o katmvég Tou EUAou
TTOU XPNOIMOTIOIEITAl VIO TO KATIVIOWA TwV OAIEUPATWY Kal
YEVIKOTEPA TWV TPOPIPWV TTEPIEXEI Eva TEPACTIO APIBUS aTTd
OIOQOPETIKA OUCTOTIKA WG OUVETTEID TG Kauong Tou
Miygatog Twv  TPIWV  TTAPOTTAvw  TToAupgpwy. ‘Exouv
avixveuBei kal TautotroinBei TTepIcooTEPEG ard 350 OUTiEg
OTOV TTOPAYOUEVO KATTVO Kal TTBavov va avixveubBouv akOun

TTEPIOOOTEPEG OTO MEANOV (Doe et al., 1998) (Mivakag 1, 2).
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Mivakag 1: KupioTepEG OPABEG OPYAVIKWY EVWOEWV TTOU

avixveuTnKav oTOV TTaPAyONEVO KATTVO OTTO TNV OTEAN Kauon

EUAWV.

Eidog evwoewv ApIBu6S
EVWOEWV

KapBoguAika o¢éa 66
AAKOOAEG 24
EoTtépeg 18
NaAKTOVEG 13
ANOEUdEC 22
Ketoveg 86
AIBEpeg 14
doupdveg
AAgigarTikoi 4
udpPOoyoVvAvOPaKEG
ApwparTikoi 82
udpPOYyoVAVOPOKES
ACWTOUXEG EVWOEIG 8

(Doe et al., 1998)
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Mivakag 2: OpyavikéG OUTIEG TWV TTPOAVAPEPOPEVWV

OMAdWV.
O¢éa DaivoAeg KapBovuiAia AAKOOAeg Y3poyovavepakeg
dopuikd 2uplyyoAn | ®opuaAdeiion AIBavoAn Bevlotrupévio
O¢ikd lNouaiakoAn | MpoTriovaAdeiion MeBavoAn BevlavBpakévio
Boutupiké | KpeodAn ®ouppoupaldeiidn | MpotravoAn Nag@BaAévio
KatTpuAIké | ZuAevoAn AKPOAEivN daivavBpévio
Otahiké MeBulo-
BaviAAIkO QIBUAOKETOVN
ZUPIYYIKO
®BaAiko

(Horner,1997)

Opiopéveg ammd TIG TTAPATTAVW EVWOEIG Eival €MOUUNTEG,
ylati oupBdAlouv o€ emBuuntd atroteAéopara OTTwG TO
dpwua, TNV IKAvOTNTA CUVTAPNONG VEPOU KAl TO XPWHA, EVW
KATTOIEG AAAEG €XOUV AVETTIBUUNTA ATTOTEAEOUATA OTTWG TNV
EMPBApUVON TOU TPOYIUOU HE TOEIKEG OUTIEG Kal TnV
KATOOTPO®A KATTOIWV POCIKWY OUIVOLEWV TWV TTPWTEIVWOV
(Hamm, 1977).

Eival onuepa yevikd atmodekTd 4TI TO XOPAKTNPIOTIKO APpWHQ
TWV KOTTVIOTWY TPOQPINWV OQEIAETAI OTIG PAIVOAIKEG OUUTIEG,
EVW Ol KAPPOVUAIKEG €vWOeEIC Kal Ta o&a  Tmlavd
OUMPMETEXOUV EAAXIOTA OTNV BIGUOPPWON TOU apwuaTog. To
AVTIOEEIBWTIKO KAl BAKTNPIOOTATIKO ATTOTEAECUA TTPOEPKETAI
€TTioNG KUpIa a1Td TNV TTAPOUCIA OUYKEKPIMEVWV QAIVOAWV.
To XOpaKTNPIOTIKO XPUOO-KAPE Xpwua Eival aTmmoTEAECUO
TWV KAPPBOVUAIKWY EVWOEWV Ol OTIOIEG aAVTIOPOUV HE Ta

AuIVOZEa Twv TTPWTEIVWY Kal divouv Tov €mOuunTtd autd




13

XPWHATIONO  “pN-evCUMIKG  paupiopa”™ Ta  o&éa  etmiong
OUPUETEXOUV OTO XPWHATIOPO TTPOKAAWVTAG UdPOAUCH TWV
TTPWTEIVWY  TNG  ETTIQAVEIAG KAl  dNUIOUPYWVTOS  Haupa
TTHyMaTa Ta oTroia, OTav Trapdyovial o€ HPEYAAN £€KTaon
euTTOdiCouv TN OIEiOdUCN OTO €0WTEPIKO TNG OAPKAG TWV
OUCTOTIKWY Tou KaTrvou. O Katrvog OpwG TTEPIEXEl Kal
KAtmmola  TOEIKA  OUuOTATIKA,  KUPIWG  TTOAUKUKAIKOUG
apwuaTikoug udpoyovavlpakeg, OTTwg 1o Bevio(a)TTupévio

TO OTTOIO €XEI KAPKIVOYOVEG 1010TNTEG (ZWwTOG, 2003).

2.1.4.2 QuoiKEG 1810TNTEG TOU KATTVOU

O karmrvég artroteAcital ammd duo @AcEIg, TN OTEPEA QAON
(Tiooa) kol TNV aépia eaon (KUpiwg TITNTIKEG EVWOEIG). H
XNUIKA ouvBeon TNG OTEPEAG Kal aEpIag pAaong €ival OUOIEG,
ME TN Ologopd OTI Ta POpIa TNG OTEPEAG QAONG €XOUV
UYnAGTEPO TTOOOOTO OUCIWV PE uWnAd popiakd Bdpog. H
OUYKEVTPWOT Kal N XNMIK oUOTOON TNG OTEPEAG KAl aEPIag
(pAong Tou Katrvou e¢apTdartal atrd 1o €id0g Tou {UAOU Kal TIG
OUVOAKEG OTIG OTIOIEG YiveTal n Kauon. ZTn OTEPEd @Aon
ETTIKPATOUV Ol TTOAUKUKAIKOI apWwHaTIKOi udpoyovavopaKeg,
EVW OTNV a€pia @AaNn TOu KATTVoU UTTEPEXOUV Ol PAIVOAIKEG
Kol KOPBOVUAIKEG OUTIEG.

2TA apXIKA OTAdIO TOU KATTVIOPATOG O pUBUGGS ENpavong Kal
N amoéBeon Tou KATTvoU gival EVTOVEG €CaITiOg TNG UypPng Kai
KOAAOEIOOUG eTTIQAvEING Twv aAieupdtwy. Katd tn didpkeia
TOU KOATIVIOMOTOG TOOO O puBudg Enpavong 000 Kal n
ammoBeon TOU KaATVOU OTa  aAleupata  peiwvovtal. H

ammoppdé@non Kai dIdXuon TwV CUCTATIKWY TOU KATTVOU OTa
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aAlegpgata  odnyouv ot Onuioupyia  Twv  I0IAITEPWY
OPYAVOANTITIKWV XAPOAKTNPIOTIKWYV Twv KATTVIOTWV

aAlieupdtwy (Xpwua, dpwua) (lliadis, 2004 ).

2.1.4.3 MNapaywyn uypou Katrvou

Kard Tnv T1apaywyry uypoUu KATTvou TO  TTPIOVidl
avapelyvueTal PJE UTTEPBEPPO ATPO, O OTTOIOG TTEPIEXEI KAl
avaloyeg ToodTNTEG BEpUOU aépa. ZTIC OUVOAKES AUTEG TO
¢UANO (TTpIoVvidl) TTUPOAUETOI KaI TTapAyeTal Katmvog. H
TTOPAYwWYn TOU KATTVOU TTPAYUATOTTIOIEITAI O€ BEPUOKPATIES
NS TaENCS Twv 300-400°C, eV N BePHOKPATIa TOU KATTVOU
gival TTepiTTOU 80°C. Ta TTA€OVEKTAHOTA ™G MEBOdOU eival
OTI TTAPAYETAI KATIVOG HEOW aTEAOUG KAUONG, N TTapaywyn
TOU KOTTVvOU €ival Taxutarn Kal €xel uywnAf ammodoon
(Maga, 1988).

O oupTrukvWwPEVoG KaTTvog dialueTal og vepd 11 o€ AAdI N
OKOMN OpIoPéVa KAGOPOTA TOU O€ Opyavikoug OIOAUTEG.
TéENOG, TA OUMPTIUKVWPATA TOU KATTVOU  WTTOPEi  va
TTpoopoPnBolv atrd OTEPEEG oUOieg, OTTWG KAPUKEUUATA,
aAdT, odkxapa, APuAo 1 akoun kail TTpwrTeives. ‘ETol,
KUKAOQOPOUV OTO EMUTTOPIO O1dpOopPa  CUUTTUKVWHATA
KATTVOU O€ OTEPEA HOPPN.

To xpwpa TOou @PPECKOU UYPOU KATTVOU O€ VvePO Eivail
AQUTTEPO KITPIVO, EVW KATA TNV BIAPKEIA TNG ATTOOAKEUONG
TOU YivETAl TTIO OKOUPO €EQITIAG TOU OXNUOTIOMOU KaQE
ICAMATOG KAl TTPOIOVTWY TTOAUPEPIOUOU. Ta TNV atTopuyni
oXnUaTiopou ICAPATOG MPTTOPEi va TTpooTeBEl oTOV UYPO
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KAamrvo o&U 1 KATToI0G OpPyavikog dIaAUTNG (Toth &
Potthast, 1984).

2.1.4.4 ZuvBeon uypoU Katrvou

H ouvBeon Tou uypoUu KaTIvOU HEAETABNKE ME aépla
Xpwparoypagia  XPnoIYOTIOIWVTOG  QVIXVEUTH  I0VIOPOU
@Aoyag (GC-FID) kaBwg Kkal he aépla XpwuaToypaia HE
QVvIXVEUTH @aopaTtoypd@o padag (GC-MS). O1 evwoelg TTou
avixveubnkav eivar  TTapdywya  @aivoAng, KapBovuAIKEG
EVWOEIG, aAKUAO-apUAO-aIBEPEG, udpPoyoVvAvOPOKEG,
TEPTTEVIKA TTapdywya Kal GAAeg (Martinez et al., 2004). O
uypog  Kamvog  €xel XAMNAOTEPN  OUYKEVTPWON  OF
Bevlo(a)mmupévio (B(a)P) kai dev uttdpyxouv evOEigelS yia
MeTaAAakTIKA dpaoTikoTnTa (Dillon et al, 1992).

2.1.5 MéBodol1 KaTtrvioparog

210 aAieupaTta epapuolovral duo TTapadooiakEg PEBodoI
KATTVIOPATOG, TO BEpUO KAl TO Yuxpd KATTVIOUA, EVW €XOUV
ava@epBOei kKal vedTePES HEBODOI OTTWG TO NAEKTPOOTATIKG Kal
170 Uypd kamvioya (Goulas & Kontominas, 2005; Siskos,
2004).

2.1.5.1 Wuxpo6 R KpUO KATTVIOUA

2uviotatal  otnv  €kBeon Twv  TIPOIOVIWV OE  KATTVO
Bepuokpaciag éwg 35°C, péoa o€ €dkoug Balduoug
(kaTTvioTAPIA). XTn  BepPOKpACia  QUTH  ATTOQPEUYETAl N
METOUCIWON TWV TIPWTEIVWY Twv oAieupatwy  (Pigott &

Tucker, 1990a). To KATVIOPO OIAPKE ATTO MEPIKEG WPEG
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MEXPI apKETEG EBOONADEG, avaAoya PE TO €TTOUUNTO TTPOIOV
(Toth & Potthast,1982). & eCQIPETIKEG TTEPITITWOEIG, TI.X.
KAmviopa Aimmapwv  aAieupdtwy 6TTwg n péyya Kal TO
OKouuTTpi, n Bepuokpacia ptmopei va @B&oel €wg TOUug
40°C, €101 WOTe TO AITTOG TWV TTOPATIAVW AAIEUPATWY va
KATaveunoei opoliopop@a oTnv €TMQAVEIA TTPOOJIdOVTAG
KaAuTepn ep@avion (Martin,1994).

H emeepyaoia mepiAaupavel dUo oTddia: KaTé TO TTPWTO
OTAdIO TO TTPOIOV TOTTOBETEITAI PECQ O€ KATIVIOTAPIA, OTTOU
Kal ¢npaivetal pe eAappwg Bepud aépa (30-38°C). H @don
autn eival pikpng didpkelag. Kard 1o deltepo oTAdIO, OTO
oTT0i0 AapPBdvel xwpa 1o KATTVIoPa, diaiBdleTal yEOa OTOUG
BaAduoug  KaTTVIOPMATOG  APOOVOG KAl TTUKVOG  KATTVOG
Bepuokpaciag 24-33°C (Siskos, 2004, lliadis, 2004).

KaBwc¢ n Beppokpaacia Tou Katvou dev Eemepvdel Toug 35°C,
TO KOTTVIOTO aAicupa Oev €xel KaBOAou payelpeutei. To
KATTVIOTO  TTpOoIiév  ouvhABwg MayelpeveTal  TIPIV - TNV
KatavaAwon Tou, HE €&aipeon TOV  KATIVIOTO OOAOMPO
(Martin,1994).

2.1.5.2 Ogppod KATTVIOHA

H p€Bodog autry TTapoucialel peyaAn Blounxavikr Qapuoyn
kal TrepIAapBavel TN xprion Gegppou kartrvou 1) Kal Bgpuou
agpa kard tn didpkela Tng emeEepyaciag. H Bepuokpacia Tou
KATTVOU 1} TOU aépa PTTopEi va @Tacel akoun kai Toug 120°C
EVW N Bepuokpacia oTo KEVTPO Tou aAieUpaTog Toug 82,2°C
(180°F). Xtn Beppokpacia autr) TO ANiEUPa TTAOTEPIWVETAI

Kal adpavoTrolouvTal Ta €VEUPA, OTTOTE PEIVETAI O KivOuvog
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yla Tnv karavaAwor] tou. O xpdvog KaTviopyatog Tou
aAieupatog  €gaptaTal  ammd T OUYKEVIPWON TOU Of€
¥Awplouxo vartplo. Ta Bepud Katvioyéva ahiebuaTa TTPETTE
va ouvTnpouvTal o€ Bepuokpacieg yugng (4°C) kai 1d1aitepa
autd Ta oOTToia OuokeudlovTal o€ Kevo, OIOTI O KivOuvog
avattuéng tou C. botulinum gival apketd uywnAog (Pigott &
Tucker, 1990a).

To Bepud kamvioua TrepIAapBaver Tpia EexwplioTd oTadIa:
Mepikn ¢Apavon otoug 30°C, katd Tnv oTroia TrapaTnpEital
OKAfjpuvon Tou OEPUATOG KAl OTTOQUYN OXICINOTOG OTa
emopeva otddia. O kamvog eival oXeTIKG apaidg evw N
TTapOXn Tou aépa eival apketd uwnAf. To oTddio autd
dlapkei ouvnBwg 30- 60min.

Kamviopya kar pepiké wnoigo otoug 50°C, didpkeiag 45-
60min, ye peiwon TNG TTAPOXAGS aépa.

TeAIkO wAoipo kal kamviopa otoug 70-90°C yia 1-2 wpeg. H
TENIK) BEpPOKPACTia Tou TTPOIOVTOG, TIPIV TNV ££000 TOU ATTO
TO KATTIVIOTHPIO, TIPETTEI ATTAPAiTATA Va 9TdcEl Toug 80°C.
Mpiv ammd Tn ouokeuaoia n Bepuokpacia Tou TTPOIGVTOG
TTPETTEl va KaTéRel oTn Bepuokpacia TTePIBAAAOVTOG, KATA
TTpoTiuNon Pe Quoikn ékBeon (lliadis, 2004).

Auta Ta TTpOIdVTA TTAPOUCIAlouv AlyOTEPOUG KIVOUVOUG YId
TNV uyeiad TOU KaTavaAwTr Oedouévou OTI N BegPUIKNA
emegepyaoia peiwvel 70 Baktnpiokd TTANBuoud oTto TTPoIdV
(oe Ola@opeTik) €kTOON avaAoya WPeE TR Bepuokpacia
TTaoTEPIWONG) Kal adpavoTrolei Ta Eviupa (Siskos, 2004).

O1 Paoikég Olapopég METALU BeppoUu  Kal  Wuxpou

KaTviopaTog €ival n Bgpuokpacia TTou XpNOIKYOTTOIEITAl, N
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TaxUutTnTa KAl OIAPKEID TOU KOATIVIOMATOG KOl n
OIO@OPETIKA U Kal gu@Avion Tou TEAIKOU TTPOIOVTOG
(Maga,1988).

2.1.5.3 HAekTpOOTATIKO KATTVIOMA

O1rwg €xel TTponyouueva ava@epBei 0 KATTVOG aTToTEAEITAI
amdé duo @doelg, Ta opatrd oTayovidla TOCAG Kal TOUg
adépartoug udpatuous. H @don Twv opatwv oTayovidiwv
ammoTeAEiTAl aTTO Uypd OwpaTidIa TTiCoAg, PNTIVEG Kal
QaIvOAEG uywnAou Kal XaunAou onuegiou Bpacuou Twv
OTTOIWV Ol OCUYKEVTPWOEIG dlagépouv avaloya PE TN
Bepuokpacia Kal TNV TTUKVOTATA TOU KAtvou. To yeyovog
TNG UTTApPENG Twv dUO PACEWV TOU Katrvou [orlbnoe otnv
avaTTugn TOU nNAEKTPOOTATIKOU KOTIVIOPOTOG. 2TNV
eTeCepyaoia autr o Katrvog diEpxeTal atrd NAEKTPIKS TTEDIO
ME uwnAd duvapiké (20-60kV). Ta cwpatidia Tou KatTvou
OlEPXOUEVA TOU NAEKTPIKOU TTEdiou @opTifovral BeTIKA Kal
TTpooavatoAifovTal, WOTE va €TMKABioouv OTnV apvnTIKA
QopTioyévn odpka Twv oAleupdtwy. H  gRpavon Twv
aAEUPATWY TTOU TTPOKEITAI VA KATTVIOTOUV HE Tn JEB0SO Tou
NAEKTPOOTATIKOU  KATTVIOPATOG  YivETOl ME  UTTEPUBPN
OKTIVOBOAiQ.

Eivar @avepd 611 n  Oladikacia Tou nNAEKTPOCTATIKOU
KatTviopatog aAAadel T oUoTaon TWV TITNTIKWY CUCTATIKWY
TOoUu KaTTvou. 'Exel diamoTwoei 611 Ta KAGoPaTa Twv 0wV,
TWV QAIVOAIKWYV KAl KOPBOVUAIKWY OUCIWV TTOU QVIXVEUTNKAV
OTOV KATIVO TIOU XPNOIPMOTTOINONKE yia NAEKTPOOTATIKO

KATTIVIOPNA ATaV  XAPNAGTEPNG OUYKEVTPWONG atmd OTI o€
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KAVOVIKO KaTve. ETTopévwg, o1 opyavoAnTITIKEG 1D10TNTEG
TWV  KATIVIOTWV ~ OMEUPATWY  TTou  Katrviovral  JE
NAEKTPOOTATIKO KATTVIOUA Ola@épouv atrd TIG QVTIOTOIXEG
TWV  OAIEUPATWY  TTou  KaTrvidovtal  pe  TTApadOCIOKES
pneEBOdOUG (Maga, 1988).

2.1.5.4 Yypo kaTrvioa

To KATVIOPMO ME TR XPAON Tou uypou Katrvou Oev gival
Kaivoupla PEBOdOG, epapudleTal yia TepIcooTEPO atrd 30
XPOvIa w¢g MIa PEBODOG TTOU TIPOOQEPEI CUVTAPNON KOl
XOPAKTNPIOTIKO ApWUa KATTVIOTOU OTa TrpoiovTa (Hattula et
al., 2001). Ze& OPIOYEVEG XWPEG TA TIPOIOVTA ME UYPO
KATTVIOPO £XOUV Yivel apKeTa dNPo@IAn (Siskos, 2004).

H xpnoigotroinon uypou katrvou Trapouciddel oplopéva
TTAEOVEKTAPATA £VaVTI TWV AAAWV PEBOdWYV KaTTVioUATOG
TTOU ava@Eéponkav.

O1 apwpaTtikéG ouaieg Tou uypou KaTrvou OdlaxéovTal
opolIdpoppa ot PAla TOu TIPOIOVTOG TToU TTPOKEITAl VO
utrooTEl KATTVIOPA. To TTpoidv TTapouciddel Tnv idla éviaon
APWHATOG TOOO €CWTEPIKA OCO Kal OTIC ECWTEPIKEG TOU
oToIBAdeG. AvTtiBeTa, OTA AAlEUUATA TTOU KATTVICOVTAl PE TIG
KAQOIKEG pEBODOUG, N €viaon TOU OPWHATOG TOU KATTVOU
gival ueyaAUTEPN OTNV EEWTEPIKN TOUG ETTIPAVEIQ.

Mtropei va puBuioTei n éviaon TnG yeUoNG Kal TOU APWHOTOG
TWV KATTVIOTWY TTPOIOVTWV.

Mtropei  va yivel €mmAoyy Twv EMOUPNTWY YO TNV
ETTECEPYATIA TOU KATIVIOPMATOG OUCIWV KAl OTTOPAKPUVON

EVOEXOUEVWG ETTIBAABWV.
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Mrtropei va yivel epappoyr] TnG HEBOGDdOU O€ TTPOIOVTA TTOU dEV
MTTOPOUV VA KATTVIOTOUV WE TIG TTAPAadOCIOKEG HEBODOUG.
Mtopei va odnyAocel o€ peiwon TOU KOOTOUG TNG
ETTECEPYQTIag, a@ou dev aTraiTouvTal EIOIKEG EYKATAOTACEIG.
Mtopei  va oupBdaAAel  onuavTikG@  oTov  €AeyXO NG
TepIBAANOVTIKAG  emPBdpuvong  (MeEiwon  avemmluunTwyv
pUTTWV).

Mtopei va e@appooTeEl  PE  TTOIKIAOUG  TPOTTOUG  OTTWG
WYEKAOUOG OTNV ETTIPAVEIA KAl EPPATTTION.

Mtropei va xpnoigotroinBei 1600 o¢ guTTOPIKO 000 KAl O€
olkiak6 emitredo (Siskos, 2004).

AlamoTwonKe OTI AMIEUPATA TTOU KATTVIOTNKAV UE T NEBOBO
TOU Uypou Katvioparog Atav AlyOTEPO APWHATIKA  Kal
YEUOTIKA 0€ OoUYKPION ME AVTIOTOIXO TTOU €iXAV KATTVIOTE YE
TIGC TTapadoCIaKEG HEBOOOUC. BpéBnke OTI n ouykévTpwon
TWV QAIVOAIKWY OUCIWV OTn OdpKa Twv OAIEUPATWY TTOU
KATvioTnKav Pe uypd Katrve Kupaivovrav petagu 1,14 -
1,75mg/100g, evw oTa Oc€iyyara TToU €iXav KATTVIOTE PE
TTapadooiakry HEBodo peTagu 5,94 - 13,55mg/100g.
ETTiong, 0l CUYKEVTPWOEIG TWV KAPPOVUAIKWY EVIOEWV Kal
TWV opyavikwv o¢wv nrav 22,8 kar 0,59mg/100g
avTioToixa oTa OLiyuaTa TTOU KATTVIOTNKAV PE UYPO KATTVO,
EVW OTa Kamviopéva pe mrapadooiaki péBodo 23,7 kal

0,69 mg/100g odpkag avtiotoixa (Maga, 1988).
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2.2 QuoIKOXNMIKEG METARBOAEG TWV GAIEUPATWY KATA TRV
EMESEPYATiaA TOUG

Ta aMhetpata katd Tnv emegepyaocia Toug (KaTdwugn,
OAGTIONA, KATIVIOPO  K.ATT.)  u@ioTavtal  UETABOAEC OTn
ouvBeor] Toug. O1 HETOBOAEG AQUTEG OXETICOVTAI KUPIWG UE TNV
TTO0OTNTA KAl TNV TToIOTNTA AITTOPWY OgEWV KAl TTPWTEIVWIV
TTOU 0dnyoUv 0T  Ouvéxeln O€  aAOIWOEIS  OTa
OPYQVOANTITIKA XOPAKTNPIOTIKA. MeTaBoAég oTn yeuon Thv

u@r aAAd Kal TO XpUWHA TOU TTPOIOVTOG.

2.2.1 QuoikoXnMIKEG HETABOAEG KATA TO KATTVIOMO TWV
aAIEUPATWYV

2.2.1.1 MetafoAég oTo Aitrog

To Aittog €xel PBpeBei o1 emnpeddel 10 OPYAVOANTITIKA
XOPAKTNPIOTIKA Kal TNV TTOIOTNTA TOU TTPOIOVTOS (UPr, yeuon
KAl ApwuUa) EVW UTTOPEI €TTIONG VO CUUPBAAAEI OTO XPWHA TWV
KamvioTwyv oAleupdtwy (Rora et al., 1998). To 1moocooTo
Aitroug ota ahMieupata kupaivetal atmmo 1% €wg kal 30%. 210
Aitrog TTEpIEXOVTal W-3 TTOAUAKOPEOTA AITTAPA o&féa PaKPAg
aAucidag, 6TTwg 1o €IkooITTevTaevoikd (C20:5w-3, EPA) kai
TO0 €Ikoo1duegaevoiko (C22:6w-3, DHA), T1a omoia eivai
onuavTika yia Tnv avBpwtrivn uyeia (Kinsella, 1987).

H ocidwaon Ttou AiTToug 0dnyei oTnv TTapaywyr evolAuECwWY
TTPoIdVTWY, OTTwG Ta UdPOUTTEPOEEIdIA Kal O TTOIKIAIQ
TEAIKWV TTPOIOVTWYV OTTWG aAdelideg Kal KETOVESG padi uE GAAQ
TTpoidvTa dIdoTTaong. Ta deuTEPOYEVH TTPOIOVTA OLEIdWONG,
1I01aiTEPa o1 aAdEldEG, €ival uTTEUBUVA YIa TIG ENPAVICOUEVEG

¢éveg yeUuoeEIG OTA AAIEUPOTA Ol OTTOIEG MOIACOUV HPE AUTEG
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TayyIOPNEVWY AadIWV. ETITTpOoBeTeEG avTIOPAOTEIS gival TTOAU
mOAVEG PETALU TwWV TIPOIOVTWV 0&Eidwaong Kal KATTOIWV
OUCTOTIKWY TOU TPOQIUOU TI.X. TTPWTEIVEG, apIvo&éa Kal
BiTapives. Q¢ amoTéAeopa TTapaATNEOUVTAI QAIVOPEVA OTTWG
AmmWAEIa TNG BPETITIKAG agiag, AVATITUEN aveTTIOUUNTWYV
XPWHATIOPWY KABWG Kal gUQAvVION TOEIKOTNTAG (ZWTOG,
2003).

Etreidr) Ta mmoAuakopeota Aimapd ogéa atroteAolv GpPIoTO
UTTOOTPWHA O&EIdWONG, N OTTOINdATIOTE BPETITIKY TOUG agia
MTTOPEl Vva uttoBabpioTei Katd Tn dIAPKEIQ TNG Epavong Kai
TOU KaTrviopatog. QoToo0, dev €xel TTapaTnEnOei avaTTugn
ONUAvTIKAG 0&EIBWTIKAG Opdong WG aTTOTEAEOUA  TWV
TTOPATTAVW ETTECEPYACIWV KAl OV DIATTIOTWONKE GNUAVTIKN
MEIWOT TWV EUEPYETIKWY ANITTOPWY OGEWV TWV AAIEUPNATWY
(Bhuiyan et al., 1986a).

H Bepuiki emeepyacia katd 1n SIGPKEIA TOU KATTVIOPOTOG
TTPOKAAEI  0&eidwon Tou AITTOUG  TWV  OMEUPATWY  JE
ONUAvTIK augnon oTtnv TIN Tou BeloBapBITOUpPIKOU 0&EOG
(TBA) ka1 otnv TIPn utrepogeldiwv (Sikorski et al., 1998).

2€ I ekTETOMEVN MEAETN yia TA OTTOTEAEOUATA  TOU
KATTVIOPOTOG O€ OPIOPEVA BACIKA OUCTATIKA TOU AVOIEIATIKOU
Kl XEIMEPIVOU OKOUUTTPIOU Tou ATAavTIKOU, ol Bhuiyan et al.,
(1986a) avakoivwoav OT1 dev dIATTIOTWONKE ONUAVTIKN
METABOAR oOTnv KaTavoul Twv AITTApWwV o&Ewv  Adyw
aAatiopartog, O€ppavong, KaTviopatog Kal €kBeong OTo
o¢uyovo. O1 migég TBA yia 1O KATIVIOTO OKOUUTIPI ATAV
oXedb6v OITTAGOIEG ATTO AUTEG yia TO PN KATvIoTO 6,86 Kal

3,98 umol/kg deiypatog avTioToiXa Kal ol TINEG UTTEPOLEIDiWV
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gixav avodikry Ttopeia. MNa 10 pn kamviotd 1,30meq/kg
Aitroug kai 8,96meq/kg AiTToug yia TO KATIVIOTO. TO QAdTI

EKTIUABNKE WG TTAPAYOVTAG TTOU ETTITAXUVEI TNV Oggidwan.

2.2.1.2 MeTtafoAég TpwTEIVWOV

To aAdTiopa  Twv  OAIEUPNATWY  TTOU  TTPONYEITal  TOU
KATTVIOMOTOG  TTPOKOAEI  QTTWAEIO  TTPWTEIVWOV N OTToia
eCaptdral ammd TN CUYKEVTPWON TNG GAPNG Kal aTrd To XPOvo
aAatioparog. H ammwAgia autr) ytropei va @racel €éwg 5%
(Sikorski et al., 1998).

H Béppavon Twv TTPWTEIVWV TTPOKAAEI JETOUCIWOT TOUG, ME
ammoTéAeopa TN pAEN TNG PB-Tayoug Kal dvw OOPNAG Toug
(Ledward, 1979). H Oegpuokpacia HETOUCIWONG TTOIKIAEI
avapeoa ota dldgopa €idn TTPWTEIVWV KAl OTA dIAPOPETIKA
€idn aANeupdTwy Kal ggaptatal amd TNV Bepuokpacia
TepIBGANOVTOG oTnv  otroia Couv. O1 TrpwreEiveg  Twv
aMieupdtwy  ToU  Couv 0t XAMNAEG  TTEPIBAAAOVTIKEG
Beppokpaacieg civar Aiyotepo oTaBEPEG ATTO TIG TTPWTEIVEG
avTioTolXwv  oANlEUMATwY  TTou  Cfouv  0€  uWnAOTEPES
Bepuokpacieg. H peiwon TNG eKXUANIOIUOTNTAG TWV MUIKWV
TpwTeiviv apxilel amré Toug 30°C. AlamoTwenKe 4TI OTOUG
40°C n ekyuhioun mpwrTeivn Atav katd 40% XaunAdtepn
amod TNV avTiaToIXN TNG TTPWTNS UANG, €vw oToug 60-65 °C
Katd 90%. To evatropcivav kKAGoua Twv 10% Trapapével
oTaBePO aKOPa Kal og Beppokpacieg uwnAdTepeg Twv 100°C
yia gakpu Xpoviko diaotnua (Aitken & Connell, 1979).

H diadikaoia Tou KATvViopaTog eTTNPEACEl TN BPETITIKY agia

TWV TTPWTEIVWV. Z€ PN ETTECEPYOAOPEVA DEiyPATA TTEOTPOPAG
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N TTEPIEKTIKOTNTA OE ATTAPAITATA APIVOZEa ATV uWnAOTEPN
amo Om oTa emegepyacpéva (BpaoTta r kamviotd) (El and
Kavas, 1996). 2e& KkamvioT0  @QIAETO  OKOUUTTIPIOU
TapaTneiRonke péyiotn amrwAeia diaBéoiung Auoivng 8,8%
Kal Tpumrtopavng 7,1% oTtnv €CWTEPIK €MQAVEIQ TOU
aAieupatog (Sikorski et al., 1998).

2.2.1.2.1 AlaBéoiun Aucivn

H diaTpo®r) Tou avBpwTToU TTPETTEI VA TTEPIEXEI OTTWOONTTOTE
aTrapaiTATA  aIVOgEa Kal  Kupiwg Auaivn, Bputrtogdvn,
@aivuhaAavivn, Bpeovivn, PBaAivn, peBelovivn, Aeukivn Kai
I00AguKivn. Ta apivo&éa autd ovoudoTnkav atrapaitnta d10TI
Qev PTTOPEl va Ta OUVBECEI O avOPWITIVOG OPYaVIOHUOG OAAG
Ta TpooAauBdvel péow TG TPo@ng Tou (Naranjo et al.,
1998). H Aucivn BpiokeTal o€ E€TTOPKEIC TTOOOTNTEG OTIG
TTPWTEIVES TwV aAieupdTwy (lliadis, 2004).

O1 TpwTEiveg Kal Ta APIVOGEQ OTA TPOPIPA QvTIOPOUV ME
OIOQOPETIKA ouoTaTIK@ TOUu KaTrvou. To N €vQUUIKO
Maupiopa gival pia a1rd TIG KUPIEG DIEPYQTieg TTOU odnyei o€
ATTWAEIA TWV ATTOPAITATWY APIVOEEWY HPE ATTOTEAECUO TN
Meiwon TnG dlaBeoi1uoTnTés Toug (Hidalgo et al., 1999). Katd
TN OIAPKEIA OEPUIKWY ETTECEPYATIWV  AAPPBAvEl Xwpa N
avTidpaon Tou PN eVCUUIKOU JAuUPioUaTOG PMETALU eAEUBEPWV
QUIVOPAdWV  Kal KapBovuAlikwyv evwoewv. H avrtidpaon
EEKIVAEI PE TN OUPTTUKVWON TOu a-udpofukapBovuAiou Kal
Miag apivoopddag tng Aucivng (Malec et al., 2002). Ottwg

Qaivetal oto oxAua 1, Ta €vOIAUECO TIPOIOVTA  TTOU
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oxnuaricovrai gival Ta TTapdywya Amadori (ARP) kai Heyn'’s
(Lee et al., 1984).

A

J NH, \ '
AAAOEOZEZ KETOEEOZEX
N
OH \—" {Itﬁf{f‘
ﬁm ~ NI HO NH Ol
Ho M \/f
TTPOIONTA Amadori ITPOIONTA Heyn’s

(Yaylayan, 1997)

2xnua 1: H apxiky daon tng avtidpaong Tou pn evCUMIKOU
MOQUPIOPATOG: OXNMATIONOG Twv TTpoidvTiwy Amadori Kal

Heyn’s

‘Exel avakoivwBei 611 n attwAgia o€ diaBéoiun Aucivn Katd To
KATTVIOUO TwV  OAMEUPATWY  OQEiAeTal  oTnv  avTidpaon
avdapeoa otn QOopUaAdeldn kal AAAEG KaPPBOVUAIKEG ouaieg
TOU KaTTVOU ME TNV €-apIvoudda TnNg Auaivng Twv TTPWTEIVWIV
(Sikorski et al., 1998).

OT1av o1 BeppIkéG ouVvOnKeG dev gival EVTOVEG T €vOIANEDA
TTpoidvta Amadori kal Heyn’s cival oxeTikd otabepd (Malec
et al., 2002).
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2.2.1.3 MetafoAég oto pH

To pH amoteAei onuavtikG TTapayovta yia Tnv TEXVOAoyia
aAieupdrwy, OI6TI €MOPA oTnNV UYr TNG odpkag Toug (Love,
1997). AtroteAei ettiong deikTn ToUu BaBuoOU PPEOKOTNTAG TWV
aAieupdtwy (MatravaoTaciou, 1990). To pH egaptarar armo
TN TTEPIEKTIKOTNTA YAUKOYOVOU OTOUG GUVOETIKOUG I0TOUG TWV
aAhieupdtwy. ‘Exel rapatnpnBei 611 n odpka Twv BaAdooiwv
aMieupdtwy  gival  TTEPIOCOTEPO  OUVEKTIKA, AOYyWw NG
UYnAOTEPNG TTEPIEKTIKOTNTAG YAUKOYOVOU O€ OXEON ME TA
aAieuparta TTou TTPoEépXovTal aTTd UDATOKAANIEPYEIEG, ECAITIOG
TNG TTEPIOPIoUEVNG Kivnong Toug (Love, 1997).

Katd Tn petaxeipion Twv aMEUPATwy (KUPIQ TNG OIKOYEVEIAG
yodidwv) TTOANEG QOPEG TTAPATNPEITAI OXIOINO METALU TWV
MUWV, TO @aIvouevo atmoddbnKe oTn PNXAVIKA avToxr Tou
OUVOETIKOU 10TOU OUVOUAOTIKA MPE Tn OUPBOAR Tou pH.
AlamoTwonke o011 o€ oudéTepeS TINES PH (7,0) O CUVOETIKOG
10TOG €ival 4 QOopPEG AVOEKTIKOTEPOG ATTO TOV AvTioTOoIXO o€ pH
6,2 Kal wg €K TOUTOU E€ival €EUKOAOTEPN N prgn Tou o€
XauNAEG TIuEG pH (Love, 1997).

Ta un eme€epyaopéva alieupata €xouv pH  eAappwg
xaunAotepo Tou 7,0 (Love, 1997). Kata tn diadikaoia Tou
KATTviopgaTog 10 pH 0TOUug 10TOUG TWV AMNIEUPATWY PEIVETAI
ouvibwg Kovtd oTo 6,5. MNa TNV KamvioTh TTéoTpopa 10 pH
KupaiveTal hetagu 5,4-6,1, yia 10 KATvIOTO OKOUUTTPI 6,4-6,7,
yla TNV KamvioTh péyya 6,4-6,5, kai yia Tov KaTvioTd coAoud
6,7-6,9 (Doe et al., 1998).
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2.2.1.4 MeTaoAég TNG VPG TWV AAIEUPATWYV

H u@r TG odpkag Twv OANIEUPATWY OTTOTEAEI €va agioAoyo
OPYQVOANTITIKO XOPAKTNPIOTIKO TOOO YIA TOUG KATAVAAWTEG
000 Kai yia TNV eTeéepyacia Twv QIAETWVY aTrd Tn Blounxavia.
H v emnpedletar ammd tnv  dlatpo@r), Tn BloAoyikn
KATAoTaON KAl TIG OUVOAKEG OAiEUONG KAl PETAXEIPIONG TWV
aAMieupdtwy (Johnston et al., 2000). Kard tnv emegepyaaoia
TWV OAIEUPATWY N augnon TnG Oeppokpaciag TTPOKAAEI
oT1aBepdTNTA OTNV UG TWV QIAETWY AOYw MEIwoNG TNG
uypaaciag Toug Kal augnuévn EAAOTIKOTNTA OTO TEAIKO TTPOIOV
(Rora et al., 1998).

2.2.1.5 MetafoAég Tou apwpaTog (0oMR, YEUON)

H o onuavtik €midpacn o010 OXNUATIOKNO TOU APWHOTOG
atmodideTal OTIC QAIVOAEG KOBWGS Kal 0€ AAAEG TTTNTIKEG Kal
udaTodloAuTéG ouoieg (Maga, 1988). To dGpwpa Twv un
ETTECEPYAOTPEVWV VWTTWV OAIEUPATWY OQEIAETal 0€ EAEUBEPQ
auIvogEa, TTETTTIOIN, OPYAVIKA O&Ed, ANUWVIAKEG BAOEIG Kal
METAAAIKG oToixeia. MoAAG ammd Ta TTapaATmdvw OCUCTATIKA
oupBaAAouv Kal 0TO dpwua TWV APUOATWHEVWVY TTPOIOVTWV
(Sikorski et al., 1990a).

O1 TrapdueTpor TTou €1TNPEACOUV TO GPWHPA TOU KATTVIOTOU
TTPOIGVTOG €ival 0 XPOvOog KaTrviopatog, n B€puavon, ol
NTTOPEG UAEG, Ta GAATA, N TTOOOTNTA TWV QAIVOAWYV Kal
GAAWV TITNTIKWV KOl SIGAUTWY CUCTATIKWY TOU KOTTVOU
(Sikorski et al., 1990a). 'Exel TTapatnpnOsei BETIK) CUOXETION

METAGU TNG TTEPIEKTIKOTATAG TWV (PAIVOAWV TOU KATTVOU KOl
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TOU OUVOAIKOU apwpuaTog Tou TEAIKOU TTpoidvTog (Cardinal et
al., 2004).

O Maga (1988) etiong avakoivwoe OTI KAl Ol QOUPAVES
OUPUETEXOUV  OTNV  dIauOpPPWONn  TwWV  OPYAVOANTITIKWV
XOPAKTNPIOTIKWY TWV KATIVIOTWY OMNEUMATWY Kal OTI Td
OUCTOTIKA QUuTA €XOuv TnVv TAON va PETPIAlOUV TO EVIOVO
dpwpa Tou KATTVIoTOU TTPOIOVTOG TTOU Eival ATTOTEAECHUA TWV

SI0POPWYV PAIVOAIKWYV EVWTEWV.

2.2.1.6 MeTafoAég Tou XpwHATOG

To xpwua gival éva Baocikd XapakTNPIOTIKO TOU KATTVIOTOU
aAieupatog. EgaptaTal atrd TIG XPWOTIKEG TOU dEPUATOC Kl
TNV TT000TNTA TOUG OAAG Kol ammd TNV OUvBeon Twv
OUCTOTIKWY TOU KATTVOU Kal TNV AAANAETTIOPAOT) TOUG PE TA
OuoTaTIK& TNG OAPKAG. Ta OJIOQOPETIKA €idn CUAwvV TTOU
XPNOIYOTToIoUVTal  yia TNV  TTapaywyr] Kamvou  divouv
OIAQOPETIKO Xpwua OTa KATTvIoTd TTpoidvta (Sikorski et al.,
1990a).

Ta KapoTeVOEIDN gival XpWOTIKEG OUCIEG TTOU TTPOCBIdoUV TO
KiTPIVO, TTOPTOKOAI Kal KOKKIVO XpwHa Twv aAleupdTwy. Ol
KUPIOTEPEG OUADEG €ival TO KAPOTEVIA Kal Ol EavOOPUAAEG. Ol
XPWOTIKEG QUTEG OTAV AVTIOPAOOUV HE TO OTHOCOAIPIKO
oguydvo autoogeidwvovtal. O pubuodg TnNG autoogeidwong
TOUG €gaptaTtal amd TO WG, Tn Bepuokpacia Kal Tnv
TTapouCia O&EIdWTIKWY Kal avTIoEEIBWTIKWY ouoiwy (Sikorski
et al., 1990b). Au¢non Tng Beppokpaciag TTPOKAAEI HETARBOAR
TOU XPWHATOG KAl  MPeEiwon Tng oTafepdtnTag Twv
kapotevoeldwyv (Rora et al, 1998). To ¢@aivouevo T1ng
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0&eidwonG TwV XPWOTIKWY aUTWV ETTNPEACETAI KAl aTTO ThV
TTapoucia evfUUwv. To atmmoTéAeopa TNG ogeidwang eival n
Meiwon TNG éviaong Tou KOKKIVOU XPWHATOG 0€ aAlEUpaTa
OTTWG N TTECTPOPA, O COAOPOG Kal N yapida. O peTaBoAég
TWV  KAPOTEVOEIdDWY  TTpaAydaTOTIOIoOUVTAl  KATA TNV
eTmegepyaoia Kal TNV ammobrikeuon Twv TTPoiovTwy (Sikorski
et al., 1990a).

2TNV TEOTPOPA TO XPpWHaA TNG Odpkag €EapTdtal atmmd TO
KAPOTEVOEIDEG aoTagavlivr, BaciK XPWOTIKI oucia Tou
aAieupatog n otroia Oev OUVTIOETAI OTOV OpPYyavIOUO OAAG
TTpooAappBaveral yéow G TPoPns (Choubert et al., 2005).
‘Exel PBpedei o ouykévipwon 3-11mg kg' otov aypio
oolopd kai 4-10 mg kg'1 OTOV  TTPOEPYXOMEVO  aTTd
udaTtokaANiépyeieg (Johnston et al., 2000).

A@ouU n avTtidpaon avAaueoa oTIG KAPPBOVUAIKEG EVWOEIG KAl
Ta apivoééa Twv TTPWTEIVWV (N €vCUUIKO paupioua,
browning reactions) ecival €va TTPoOIOV  CUMNTTUKVWONG
aKOAOUBOUNEVO aTTO  AVAKATAVOUN TWV OCUCTATIKWY KAl
¢npavon Tou TIPoIGvTog, Eeival IDIQITEPA  ONUAVTIKO  va
ETMKPATOUV Ol OUVOAKEG TTOU ETTITPETTOUV TO TTAPATTAVW
@aivopevo va oupBei. ‘Evag onuavtikog Tapdyovtag gival 1o
pH, TO OTT0IO £X€I CUYKEKPIYEVN ETTIOPACT OTOV XPWHATIONO
TWV KatvioTwyv TTpoioviwy. ETol 6tav ta cuotaTikd TOU
Kammvou éxouv uywnAd pH Tpocdidouv oTO  TTPOIGV
OKOUPOTEPO XPWHOTA, YI' AUTO MIa O&ivion TwWV CUCTATIKWV
TOU KOTTVOU €XElI WG ATTOTEAEOHA TN PEIWON TNG éviaong Tou
OKOUPOU XPpWHOTOG OTO TEAIKO TTpoidv. ETriong, perd tnv

ammoppoPnon TOU KATVOU aTTd TO TTPOoIdv, €ival avaykn n
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BeppoKpaaia Tou KaTTvou va gival uynAn yia T0 oxnUaTioud
OKOUPOU XPWHATOG KAl yIa TNV {\pavon Tng ETTIPAVEIAG TOU
TTPOIGVTOG, TToU gival éva emBuUPNTd atmoTéAeopa. ANiuuaTta
0€ OouvOnkeg XapnAAg Beppokpaciag Kal UWnANG OXETIKAG
uypaciag aveérrTugav TOAU eAdxioTa 13 kal kaBoAou Tov
EMOUUNTO  XPWMATIOYO.  ZUPTTEPACHATIKA  UTTOPEI  va
avaeepBOei 611 To UYPNAG pH, uwnA Bepuokpaaoia Kal xaunAn
uypaacia divouv TTPoIOVTa PE EVTOVO XPWHATIONO, aAAd €xouv
WG ATTOTEAECPA TNV KATAOTPO®H  KATTOIWV  BACIKWV
OUCTATIKWY OTTWG TOU aMIVOEEDG TNG Auaivng. AuTog Eeival
évag AOYog TTou KAVEl TTPOTINOTEPN TNV £QAPHPOYH Tou uypou
KATTVIOPOTOG, OTTOU PTTOPOUV va ETTITEUXBOUV 01 TTapaTTavw
OUVOAKEG yIa Ta €mMOUPNTA ATTOTEAEOUATA  XPWHATIOUOU
aAAG TauTOXPOVO OEV TTAPATNPEITAI ONUAVTIKA PEIwWoNn TNG
d108€01ung Aucivng (Zwtog, 2003).

To pn evQUPIKO paupioua oTa aMiEUuaTa cuupaivel hHeTagu
€VOG GUIVO ouoTaTikoU e pia KapPBoviAIKA opdda (Sikorski et
al., 1998). MeooAaBei pia TroikiAia atmd avTidpdoelg pe
udaTdvBpakeg, NITTIdIO Kal auivogéa. AuTEG €CapTwvTal aTrd
TA 160VTA PETAAWY, Ta AVTIOZEIOWTIKA Kal TIGC OUVONKES OTIG
oTroieg mpayuatoTroiouvtal (Hidalgo et al., 1999). To TeAikd
TTPOIOV TNG avTidpaong gival n yeAavivn, n oTroia €XEl KiTPIvo,
Ka@E | paupo xpwpua (Sikorski et al., 1998). Kard tnv
emegepyaoia  kar  amoBnikeuon ol avTIOPACEIC  AUTEG
TTPOKAAOUV TNV OTTWAEIO TWV ATTOPAITNTWY QUIVOLEWY, TNV
QVOOTOAN TWV YAUKOAUTIKWYV Kal TTPWTEOAUTIKWY €VCUPWY,
TNV aAANAeTTiOpaon e 1I6VTA PETAAAOU KAl TO OXNUATIONO UN
BPETTTIKWYV KaI TOgIKWV ouoiwy (Hiddalgo et al., 1999).
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2.2.1.7 ToAukukAikoi apwpaTIKOi Udpoyovavlpakeg
(PAHSs)

O1 TTOAUKUKAIKOI  apwpaTikoi udpoyovavepakes egival uia
KATNYOPIia EVWOEWV TTOU TTEPIEXOUV OTO HOPIO TOUG OUO N
TTEPICOOTEPOUG  OPWHATIKOUG  OAKTUAIOUG o1 OTToiol
MoipadovTal éva dropo avbpaka (oxAua 2). O1 eVWOoEIS AQUTEG
€ival YeVIKA [N TTOAIKEG, QPWMATIKEG KAl aTTOTEAOUVTAl OTTO
droua avbpaka kal udpoyovou (Tamakawa et al., 1996). H
TTEPIBAANOVTIKY PMOAUvVON Kal n éviovn BepuIkn eTTECEPYQTia
gival o1 kupieg TNyég PAHs ota tpoégipa. To k&tvioua, Tto
Wnolyo kal 1o Bpdoiyo TOU  €QapudlovTal  KATA  ThV
TTPOETOINOCIA KAl TTApAYWYH TTPOIOVTWY guBUvVovTal yIa TNV
Tapaywyr] PAHs. O oxnuatiopdg Kal N OUYKEVTPWOT| TOUG
eCaptdrtal amdé TNV avénon Tng Bepuokpaciag (Stolyhwo &
Sikorski, 2005). 2Zta TpoQ@IMa (wIKAS TTPoéAeucong ol PAHs
eloépyovral 0To (WO MEOW TNG TPOPNG TOU, £POCOV AUTH
gival emMPBapUPEVN HPE QUTEG TIG OUOCIEG (Yurchenco &
Molder, 2005).

To kdamviopa Twv oMieupdtwy pe Xprion uypou Katrvou
MEIWVEI TNV TTEPIEKTIKOTNTA 0 PAHs ota 1pogipya (Siskos,
2004), oe avribeon pe TIG TTAPAdOCIOKEG MEBODOUG
Katviopgatog Otrou n UTTapg Toug atroTeAei éva atrd Ta
KupioTepa TTpoAfjuarta (Hattula et al., 2001). ‘Exel avagpepOei
OTI Ta OUVvOAIKA TTo0d PAHs ota TTpoiévrta uypou Katrvou
kupaivovtal amé 200-480ug kg™ eviy oTa TTPoidVTa TTou

KAtvioTnkav e TNV TTapadooiakr) PéBodo Tou  Kpuou
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Kamviogatog n  tmmoootnta autl Atav  650-1200ug kg‘1
(Hattula et al., 2001).

MeTagu Twv TTOAUKUKAIKWY UdpOoyovavlpdkwy TTou €X0UuV
atmmopovweei atrd Ta KaATTVIoPEVA TPOIPA TTEPIAAPBAvETAI TO
Bevlo(a)mmupévio.  Ocwpeital  TTAPAYOVTOS  BIOAOYIKWV
METAANGEEWY Kal KapkivoyevhG Evwon (Stolyhwo & Sikorski,
2005). H ouykévipwor Tou oTov Uuypd Katvd Kal T
TTPOIGVTA TOU BpédnKe ot auykevTpwoeic 0.1-36.6 pg kg™ Kai
0.1-5.9ug kg™ avrioToixa (Chen et al., 1997). To avwTaro
EMTPETTO OpI6 TOUu oTnVv EupwTraiki ‘Evwon eivar 0,03ppb
(liadis, 2004). Bpébnke O 10 B(a)P atoouvTiBeTal
TTapoucia ofuyovou, QWTOC Kal o€ AAKAAIKEG OUVOAKES
(Chen et al., 1997).

3,4-BévCo(a)Tupévio  avBpakévio TTEPUAEVIO

A0 LD QO
) |
X

2xAMa 2: Mopiakr dopr opiouévwy PAHs

2.2.1.8 Npoidévra arroikodéunong ATP

To ATP cival éva onuavtikd VOUKAEOTIOIO OTOUG UG TWV
(wvtavwyv  opyaviopwv. Metrad  Bdavatov 10 ATP
atroikodoueitar amd  evdoyevy €évCuua (Sikorski et al.,
1990a). 210UG PUG TWV AAIEUPATWY, TO ATP PETATPETTETE O€

AMP ka1 ev ouvexeia oe IMP. To TpwTto oT1ddio TNng
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arrolkodounong tou ATP kataAuetal atmmo evdoyevry €vCupa
Kal gival gia ToAU ypriyopn diadikacia. H udpdAuon tou ATP
oe IMP oAokAnpwvetal oe 2 TepiTTou nuUépeg amd Tnv
aAieuon (Sikorski et al., 1990b). tn ouvéxela 10 IMP

MeTaTPETTETE O€ INO KOl HX.

ATP —» ADP - AMP— IMP — Inosine — Hypoxanthine

H amoikodéunon tou ATP emnpedlel Ta opyavoAnTTiké
XapakTNPIoTIKG Tou aAieupaTtog. To IMP udAAov gival yAukd
Kal TTai¢el onuavTiko poAo oTn yeuon Twv Balacoivwyv. H Hx
gival pIa eAa@PWG TIIKPA oudia TToOU O OXNUATIONOG TNG
MTTOPEI va KAvel BUCAPEDTN TNV yeUon Tou OAIEUPOTOG KATA
TN SIAPKEIA CUVTAPNONG TOU.

O1 petafBoAég oTta Tmpoiovra  atroikoddunong tou ATP
MTTOpOUV va XPNOIYOTToINBoUV WG OEiKTEG QPPEOKAdAG Kal
ppeokoéTnTag (Regenstein & Regenstein, 1991).

2.2.1.9 Mikpofiakn xXAwpida

H 1mo16TNTa TV KATTIVIOTWY GNEUPATWY Kal N dIdpkela WG
TOUG €CaptdTtal amo Tov apXikd MikpoPlakd TTANBuoud, TIg
ouvOnkeg eme€epyaoiag, Tn  PETAXEIpPION TOU  TEAIKOU
TTPOIOVTOG Kal T Bgppokpacia arobrikeuong. H avatTuén
TWV MIKPOOPYAVIOPWY ETTNPEACETAI OTTO TN OUYKEVTPWON
¥Awplouxou vaTtpiou, Tn Bepuokpaacia, Tn OXETIKA uypaoia
Kal TV TTUKvOTNTa Tou Katrvou (Kolodziejska et al., 2002)
EVW O OUVOAIKOG apiBudg peco@idwyv dev oupPadidel ye Tnv

TOIOTATA KOl T OIAPKEIN  OUVTAPNONG TwV  TEAIKWV



34

TTpoidévtwyv (Hansen et al., 1996). O1 PIKPOOPYQAVICUOI TTOU
avatrtuooovtal Katda Tn OIApKEId TG OuvtApnong Twv
KATTVIOTWY OAIEUMATWY 0€ XOUNAEG Bepuokpacieg gival Ta
YOAQKTIKG BOKTAPIA, Ta EVTIEPIKAG QUOEWS PBaKTApIA, Ol
MOoUxAeg, kamola Gram- apvnTiIKG BakTApId KAl - WG
ammoTéAeopa  emudAuvong n  Listeria  monocytogenes
(Hansen et al., 1995).

H L. monocytogenes cival £€va TTPoaIpETIKA avagpofio Gram-
BeTIKG, KUAIVOPIKG Baktiplo Kal  €xel PBpeBei o€ pn
ETTECEPYQAOPEVA Kal ETTECEPYaOPéVa aAlegparta
ouptrepIAauBavopévwy  Kal Twv  KamviotTwy (Seeling &
Jones, 1986).

Eav o010 apxikd aAicupa uttdpxel o  TTaBoyovog
MIKPOOPYQVIOWOG, N ETTECEPYOTia TOU KatviopyaTtog dgv Ba
TOV adpavoTroioel OTTwG oupPaivel pe TTOAAG BakTApia
(Espe et al., 2004). H L. monocytogenes emBiwvel T600 O€
UYNAEG 000 Kal 0€ XOUnAéG Bepuokpacieg ouvtipnong
(Espe et al., 2004; Kolodziejska et al., 2002). ETiong n
OUOKEUOOIia TwWV OAIEUPATWY UTTO avaepOBIEG ouvbnkeg dev
TTapeuTrodifel TNV avartugn TnG. H Tmapoucia g L.
monocytogenes o€ KATTVIOTA aAlevuara TTOU
KATOVOAWVOVTAl WG  €XOUV  XwpPIig €mITTAéoV  BEPIKN
emegepyaoia  amoTeAei  kKivbuvo  yia TNV uyeEia  Twv
katavaAwTtwyv (Espe et al., 2004).

Avakolivwlnke OTt n L. monocytogenes Guvavtaral
ouxvoTepa o€  oANielpaTa  TTOU  €XOUV  UTTOOTEN  Wuxpo
Kamviopa  (13,6%) evw n  ouxvotnta €PQAvVIONG Tou

TTaBoydévou auTtou  PakTtnpiou o€ Bepud  KaTTVIOPEVA



35

aAieupata gival xaunAotepn (8,9%) (Jemmi & Keusch, 1992).
O1 Kolodziejska et al., (2002) avakoivwoav ocuxvotTnTa
egoaviong L. monocytogenes 0€ Wuxpd Katviopéva
ahieupaTa NG 1agng Tou 11-60% evy o0€ Bepud KaTTvIoPEVA
4-12%. Zupgwva pe Toug Rorvik et al, (1995) o uypog
KATTVOG €XEI AVAOTAATIKI) OpACN OTO CUYKEKPIYEVO BAKTRPIO.
H mAsiopngia TG QUOIKAG MIKPOXAwPIdAg Twv Wuxpd
KATVIOPEVWY  oNIEUPATWY  ouvioTatal  ammd  YOAAKTIKG
Baktrpla Ta OTToid ATTOTEAOUV TO PEYAAUTEPO PEPOG OE OTI
agopd Tov TTANBUCNO TNG OANIKAG MECOPIANG XAwpidag. Ta
YOAQKTIKG  BOKTAPIO  XPNOIYOTTOIOUVTAl  EUPEWS WG
KaAAIEpyElEG  ekkivnong o€ Oid@opeg  dlepyaacieg  TTou
OXETICOVTQI PE TN METATIOINCN TWV TPOQYIMWV KABWG
TTapouciddovral Ikava va avaoTéEAAouv TNV aAAoiwon Kal Thv
QVATITUEN OPOIWV HPE AUTA OTEAEXWYV MIKPOOPYAVICUWY N
oTeVA OXETICOPEVWY PE auTd €1Idwv Paktnpiwyv (Catte et al.,
1999). Napdyouv QUOIKA cuvTNPENTIKA OTTWG OPYAVIKA 0&EQ,
UTTEPOEEIDIO TOU UdPOYOVOU Kal OIAKETUAIO €VL) TAUTOXPOVA
MTTOPEI va peiwvouv To pH Twv Tpoipwy Katd Tn CUpwon
Toug. EmTAéov, opiouéva yaAakTIKG BaKTApla TTapdyouv
Baktnplooiveg. TpokeTar yia TTETTIOIN, TA OTIoid €XOUV
EOTIACEl TO €VOIQQEPOV  YIO XPNON TOUG WG  QUOIKA
ouvTnPENTIKA AOYyWw TNG BAKTNPIOOTATIKAG KAl BAKTNEIOKTOVOU
dpdong Toug évavtl guaioBnTwy €1dwv BakTnpiwv (Lyhs et
al., 1999).
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3. ZKOTroG TNG Epyaciag

O okoT1rog TNG TTAPOUCaG Epyaaciag RTav:

H emAoyr Twv KAataAAnAGTEPWVY CuVONKWV Enpavong
KAl aAQTIONOTOG PEOW OPYAVOANTITIKOU €AEyXOU Kal

QUOIKOXNMIKWYV HETABOAWV.

H T1rapaokeury KATvIOTWV QIAETWV  TTECTPOPAG ME
XPnoIhoTToinon udaTOdIOAUTWV PUOIKWV
OUUTTUKVWHATWY KOTTVOU, O€ OIAQOPETIKEG OUVONKEG
mieong (1, 1,5 kai 2bar) kal  dIAPOPETIKOUG XPOVOUG

Katrvioparog (30, 45 kair 60min).

O éAeyxog NG TTOIOTNTAG TWV TEAIKWYV TTPOIOVTWV
MEOW MEAETNG TWV OPYAVOANTITIKWY XOPAKTNPIOTIKWV
KAl QUOIKOXNMIKWY METABOAWYV (Xpwua, O1a6£0iun
Auaivn, PAHS).

H emAoyr) Tou TTIO QTTOOEKTOU KATIVIOTOU TTPOIOVTOG
KOl n €KTiunon Tou XPOVOu OUVTAPNONG MEOW
MikpoBioAoyikwv  (OMX, yaAakTikGd poktipia, L.
monocytogenes) Kal OpyavoANTITIKWV EAEYXWV KABwWG
KAl QUOIKOXNMUIKWY METABOAWYV (o&gidwaon AiTroug,
TTpoIdvTa atroikodounong ATP, OAIKEG QAIVOAEG).

H mapaywyr KATVIOTWV QIAETWY TTECTPOPAS ME MIa
1TI0 ypriyopn Kal OIKOVOMIKI) MEBODO
(XPNOIMOTIOIWVTAG CUMTIUKVWHPO KOTTVOU) OTrd TNV
TTapadOoOoIOK) ME €MQACN OTNV  UYIEIVI} KAl TNV

TTOIOTNTA TOU TEAIKOU TTPOIGVTOG.
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4. MNeipapaTikd pEPOG
4.1 YAIKA Ko pé@odol
4.1.1 ANigbpara

H 1rpouniBeia NG TTpwTnG UANG, TTE0TpOo®a (Salmo gairdneri)
ME péoo PBapog 400-600g, €yive atd 1xbuoTpoeio Twv
lwavvivwyv. Metad Tnv aAicia Ta deiypata épracav oto ATEI
Oecooalovikng o€ KaTAANAnN cuokeuaoia. ANEOCWS PETA TNV
AQIEN TOug €yIve O €KOTTAQXVIOWOG, TO KaBdpiopa Kal n

Cuyion OAWV TwV OEIYUATWY TTPIV TO OTADIO TOU AAATIOUATOG.

4.1.2 AvTidpaoTipia

OAa 10 avmidpaoTApIO  TTOU  XPNOIJOTIoINBnkav  0Tn
OUYKEKPIMEVN  gpyaoia  nATtav  avaAutikng 1 HPLC
KabapoTnTag.

4.1.3 Opyava

-poupvog  TUTTOU  OTaBepPnG  Bepuokpaciog  yia  Tov
TTPOCdIOPICPO TNG UYPACIaG.

-oUOoKeUuR kauong kal atréoTtagng Kjeldahl tutrou Buchi 321
yIQ TOV TTPOCBIOPICHO TWV TTPWTEIVWDV.

-@uyokevTpog Sorvall RC — 28S e eAeyxduevn Bepuokpaaia,
yla QUYOKEVTPNON TWV OEIYUATWY KATA TOV TTPOCOIoPIoUS

TOU OAIKOU AITTOUG.

-TTEPIOTPOPIKOG CUUTTUKVWTAG Kevou Buchi Re Il yia tnv

€KXUAION TOu AiTTOUG.
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-Xpwpatouerpo TUTTOU Dr Lange yia Tov TTpoodIopIcPO TOu
XPWHATOG

-Opoyevotroinmg TutTou X620 CAT yia TNV OuoyEvoTToinon

TWV OEIYUATWYV

-VIDAS LMO2 ouokeury avixveuong Trapouciog Listeria

monocytogenes

-Aépla  xpwuatoypagia (gas chromatography) povrtéAo
Focus GC (Thermofinigan Italia) pe Tpixo€idf oThHAn prKoug
30m, pe mopoug 0,25um kai eowTepPIkNG dlauéTpou (ID)
0,32mm yia Tov £AeyXO TNG KATAVOPNG TwV  AITTOPWY OgEWV

Kal Twv PAHSs.

-Yyp xpwpartoypagia uwnAng Trieong (HPLC) povtéAo
Marathon IV ouvdedeuévo pe avixveutry FASMA 525 UV yia
TTPOCdIOPIoPO TNG dlaB€oiung Aucivng Kal Twv TTPOoIOVTWV
arroikodounong ATP.
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4.1.4 Metayeipion OelypaTwv yia €miAoyr) KAatdAAnAng
emeepyaoiag

Me Tnv di¢n Twv aNIEUUATWY OTOV EPYACTNPIAKO XWPO EYIVE
EKOTTAOXVIONOG, TTAUCIUO Kal QIAETOTTOINCH TOUug. Ta @IAETA
eupBatrioTnkav o€ diIdAupa XAwpiouxou vatpiou 20% yia 1,
2, 3 kal 16 wpeg. MNpokeigévou va TTEPIOPIOTEI N PIKPOPIAKT)
avaTrTuén n Beppokpacia TnG AAUNg dlIaTNPNONKE o€ XaunA&
emrieda, oToug 5+1°C. Metd 10 OTASIO TOU OAQTIOPATOS TO
MIOG aAleUpOTa €TTECEPYACTNKAV AUECWG EVW TA UTTOAOITTA
&npdbnkav atoug 43°C ot 1€00€pIG DIAPOPETIKOUG XPOVOUS
¢npavong, 0, 1, 2, 4 kai 14 wpeg. OAa T1a QIAETQ
emegepydoTnkav oTIg idlEg OUVOAKES (XPOVOoS KaTtTviouaTtog 1
wpa Kal TTieon 2bar) XpnoiuoTrolwvTag UdATOdIOAUTA QUOIKA
OUMTTUKVWHATA Katrvou. MeTda 1O KATTVIOMA Ta Ogiyuarta
TTapéueivav o€ Beppokpaaia TTEPIBAAAOVTOG Kal OTN CUVEXEIQ
TOTTOBETABNKAV 0 OOKOUAEG  TTOAUQIBUAgviou  Kal
ouvtnpnénkav otoug 4+1°C. O ouvduaouds Twv dlo
TTaPAYOVTWY  (XPOVog  €Rpavong-Xxpovog  aAaTiopaTog)
odnynoe oe 20 cuvduaouéva eTTTTEdQ ETTECEPYQTIiAg T

oTToia avaAUTIKG aTTeIkovi(ovTal OToV TTivaka 3.
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Mivakag 3: MNAGvo eTTegepyaoiag Kal KwAIKOTToIiNoN

OEIYUATWV.
Xpovog gnpavong (wpeg)
Xpévo
poves 0 1 2 4 14
aAaTtioparog
(wpeg)
1 A1 A2 A3 A4 A5
2 B1 B2 B3 B4 B5
3 C1 C2 C3 C4 C5
16 D1 D2 D3 D4 D5

4.1.5 Etregepyaoia KATTVioHAaTOG

AANiebpata  ayopdoTnkav €K VEOU  eKOTTAQXvioTnkayv,
TTAUBNKav kai @iIAeToTToINONKAV. Ta @IAETA epBaTITiOTNKAV O€
O1GAuUpa xAwplouyxou vartpiou 20% kail Trapépeivay yia 1 wpa
oe XaunAn Beppokpaaia (5£1°C). Metd 10 aAdTIOUa TO pICG
Ociyuata emegepydoTnkay  auéowg evw T UTTOAOITTO
¢npdbnkav aotoug 43°C vyia 4 wpeg. XTa  QIAETO
eQapuooTNKAV dIAQOPETIKEG OuvOnkeg TTieong (1, 1,5 kai 2
bar) kair xpovor emegepyaoiag (30, 45 kar 60min). Ta
Ociyuara Trapéueivav o€ Bepuokpaaia TTEPIBAAAOVTOG Kal OTN
OUVEXEIO TOTTOBETABNKAV 0€ OOKOUAEG TTOAUAIBUAEvioU Kal

ouvtnpnenkav otoug 4+1°C.

O ouvduaouog Twv dUO TTaPAYOVTWY (XPOVOGS ETTECEPYATIOG-
TTieon) ouvtéAeoe o€ 9 dIAPOPETIKEG OUVONKEG TTEEEPYATIDG.
Auté ouvdudoTtnke pe Ta OUO emmiTmeda TNG ¢Rpavong

(Enpapéva 1 pn) kar €101 TO Ox€dIo odrnynoe oe 18
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ouVvOUAOMEVA ETTITTEDN ETTECEPYOOIAG TA OTTOIO AVAAUTIKA

aTTEIKOVICOVTal OTOV TTiVaKa 4.

To kamviopa 6Awv Twv OEIYUATWYV £YIVE PE TN XPNon HIag
OIKIOKAG XUTpag aTtpou, n oTtroia PEATILWONKE WG TTPOG TA
OUCTAMATO  €AEYXOU OTO NAEKTPOVIKO €PYOOTAPIO TOU
Tuuatog, oe OIGAUpa  katrvou 2%. H pétrpnon Twv

Bepuokpaciwy €yive Pe TNV BorBeia Bepuolelyoud.

Kard T1ov xelpioyd Tng TpwIing UANG Tnpnénkav ol
ATTOPAITATEG  OUVOAKEG  UYIEIVAG  eTTECEpyaaiag:  Xpron
KaBapwv paxaipiwy, Puxpou vePOU yia TO TTAUCIUO Twv
delyudTwy, ouvTAPNOoN 0€ OUVORKES WYUENg Katd Tn dIGPKEIX
avauovng,  Xpnoigotroinon  yavtiwy,  €&€taon NG
OUOKEUOOiag vyia &Eveg UAeg, dlatipnon NG XOunAng
BepUOKPACiag KATA T QIAETOTTOINON TWV OEIYUATWV.

Mivakag 4: MNAGvo eTegepyaaiag Kal KwAIKOTToIiNoN

OEIYMATWV.
2uvOnkeg Trieong
Xpévo
poves 1bar | 1,5bar | 2 bar
emegepyaociog (min)
30 A1 B1 C1
Mn
g ] 45 A2 B2 C2
apéva
neaK 60 A3 B3 C3
_ ] 30 D1 E1 F1
Znpapéva
(Zp, H ) 45 D2 E2 F2
wpe
pES 60 D3 E3 F3
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4.2 MéBodol1 AvaAuong
4.2.1 Npoodlopicuog uypaciag

O T1poodiopiIopydg TG uypaciag €yive pe Bdon TNV
mrpoteivopevn ammdé tnv CEC (Comission of European
Communities) péBodo ISOR 1442 (EEC,1979). H
TTEPIEXOPEVN Uypaoia NETPRONKE 3 QOPES yia KABe deiyua (3
ETTAVAANYEIG).

MepiTrou 5g aAiebparog CuyioTnkav Pe akpiBela o€ TpuPAio
petri, 0TO oTToi0 TTPONYOUPEVWG eixav CuyioTel YE akpiBeia
20g dupuou kal éva uikpd yudAivo papddkl. To piypa dupou
Kal aMEUPATOG avapixBnke KoAd pe 1O paOAKI WOTE N
AuPOG va atrAwbei og OAn Tnv emi@aveia Tou TpuBAiou. Ta
Ociyuata OTn CUVEXEID PETAPEPBNKAV O€ QOUPVO HE aépa
oToug 100£2°C, péxpl atabepol BApoug yia TouAdyioTov 24
wpeg. Metd 10 Tépag TwWv 24 wpwv Ta TPUuPBAia pe TO
TTEPIEXOUEVO HiYMO AUUOU- OANIEUUATOG MPETAQEPONKAV o€
ENPavTAPa yia va KPUWOOUV Kal akoAoubnoe n akpipng
Cuyion TouG.

H 1repIekTIKOTNTA O€ UYpaCia UTTOAOYIOTNKE WG €EAG:

APXIKO BAPOXZ -TEAIKO BAPOZ

% Yypacia =
BAPOX AEII'MATOX
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4.2.2 NpoodIopICHOG TTPWTEIVWV

O T1pocdIopICPOG TwV TIPWTEIVWV EyIve PE T PEBODO
Kjeldahl 6Tmwg Trepiypagetar amd toug Cowie & Mackie
(1968). H pétpnon Twv TTPWTEIVWV £YIVE JE 3 ETTAVAAAWEIG
yla KaOg deiyua.

Mepitou 1g odpkag dciypatog CuyioTnKE PE aKpifela o€
avaAuTIKO Cuyo, pEoa oe ATePPOo NBUG, To deiyua TUAIXTNKE
TTPOOEKTIKA PE TOV NOUG Kal e1IoNABe o€ @IGAn Kjeldahl. Ztn
QIGAN TTpooTéBnKav duo TauTTAéTEG (Kjeltabs) (3,59 KxSO4
Kal 0,4g CuS04.5H,0) ka1 20mL 98% T1Tukvo Benkd ogu. H
@IGAN oTn ouvéxela Bepudvonke otoug 400 — 800°C ot €1BIKO
MTTAOK Bépuavong, PEXPI TO TTEPIEXOMEVO va Yivel TTPACIVO

(AOYW BenkoU xaAkou) Kal dIAUYEG, yia TTEPITTOU 2 WPEG.

Metd Tnv Kauon TNG OPYavikAG UANG, TIOU €ixe wg
ATTOTEAEOPA TNV  PETATPOTI) TNG OPYAVIKAG UANG o€
aupwviakd dAag (NH4HSO4), akohouBnoe atmréoTtagn kara
TNV omoia, KATw atmd  €éviova oAKAAIKG  TrepIB&GAAoV
(TpooBnkn NaOH 50%) kal peE onUAVTIK) CUPPETOXNA TNS
Bépuavong atreAeuBepwONKE apuwvia (o€ agpia popen) n
oTroia dIEPuye aTTd TNV AKPN TNG ATTOOTAKTIKAG OUOKEUNG Kal
deopeutnke amd 40mL Bopikd o&u ouykévipwong 4%. To
BopikG OCU TTOU BPIOKOTAV O KWVIKA QIGAN TOTTOBETAONKE
OTO TEAEUTAIO AKPO TNG CUOKEUNG ATTOOTALNG, TO OTTOIO 1AV
EUPBATITIONEVO PECA OTO OCU €TCI WOTE VA PNV ETTITPETTETAI
oTnV aguwvia va dlageuyel oto TTEPIBAAAOV, OAAG va

deopeveTal apéowg aTrd 1o Bopikd o&U.

NHsHSO4 + 2NaOH —NaxSO4 + 2H,0 + NH3t
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NH,OH + H3BO3— NH4H-BO3; + H,O

H déopeuon NG apuwviag dIaTmoTwenke Pe TNV aAAayr Tou
XPWHATOG TOU OEIKTN TTOU €iXE TTpONYyoUUEVA TTPOOTEDEI OTNV
KWVIKI @IGAN hadi pe 1o Bopikd ogu.

H amdéotaén oAokAnpwOnke pe Tnv ouykévipwon 100mL
aTmooTAYMATOG. AKOAOUBNOE OYKOUETPNON TOU TTAPATTAVW
aoTaBoug oupttAdkou pe 01N didAupa  udpoxAwpikou

0&€oc.
NH4H>-BO3; + HClI ->H3:BO5 + NH,4CI
To % &fwTto uttoAoyioTnKe ATTd TN OXéonN:

% OAIkO AlwTo = 0145 -B)

OTTOU:

S: mL 0.1N o&€og 1mou KatavaAwbnkav yia TNV OyKOPETPNON
ToU O€iyhaTOg

B: mL 0.1N o&€og 1Tou kKaTavaAwOnkav yia TNV OyKoUETPNon
TOU AEUKOU

W: Bapog deiyparog o€ g

MNa Ttov utroAoyiopud NG TIPWTEIVNG TO OAIKO  GlwTo
TTOAOTTAQCIAOTNKE PE TOV €PTTEIPIKO ouvTteAeoTh Kjeldahl,
6.25.
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4.2.3 Npoodiopiopog 0AIKOU AiTroug

O 1poodiopiopdg Tou OAIKOU AiTToug €yive pe T pEBODSO
Blight & Dyer (1959) o6mwg T1potrommonBnke ammd TOUG
Hanson & Olley (1963).

10g Ociypatog Cuyiotnkav upe  okpifeia  oe  @IdAn
opoyevotroinong 200mL. 2tn ouvéxela TmpooTEOnkav 9mL
armreotaypévou  vepou.  AkoAlouBnoe TrpooBrkn  20mL
xAwpo@dppiou Tou  Trepigixe  0,01% BHT «kar 40mL
MEBaVOANG. To peiypa opoyevotroindnke yia 1min. Katd tnv
dIGpPKEIO TNG OJoyevoTToiNOoNG N BgpuoKpacia Tou dEiyuaTog
dlaTnPRONKe o€ XaunAAQ TTiTTedA. 2TN CUVEXEIQ TTPOCTEBNKAV
oTn @IGAn opoyevotroinong GAAa 20mL xAwpo@opuiou JE
0,01% BHT kai akoAouBnoe véa opoyevotroinon yia 30s.
AkoAouBnoe pia akéun opoyevotroinon yia 30s  pETA TNV

TTpooBnkn 20mL atreoTayuévou vepou.

To opoyevoTOINUEVO  MiyHa  HETOQEPONKE OE  QIAAEG
QPUYOKEVTPNONG Ol OTToieg agou (uyioTnkav yia ico Bdapog,

QuyokevTpridnkav aTi¢ 2.000rpm yia 20 min oToug 4°C.

Metd Tn @uyokévipnon kai pe T Bonbeia evdg oipwviou
TTANPWOEWG PeTaPEPONkav 20mL ammdé Tov TUBuEva NG
@IGANG QPUYOKEVTPNONG OE ATTOENPAPEVN KAl TTPOCUYIOHEVN
PIGAN TOU TTEPIOTPOPIKOU CUNTTUKVWTH OTTOU akoAouBnoe n
OUMTTUKVWOTN Tou XAwpo@opuiou. MeTd Tnv CUuTTUKVWON N
@IGAN he TO AiTTOG TOTTOBETABNKE O€E POUPVO BepuUOKpaaTiag
105°C yia 10min kai petd v @oén g ot Enpavrtripa

(TrepitTrou 15min) CuyioTnke.
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H diagopd Tou Bapoug Tng TTpwTnG atmod 1n deuTepn CUyion
NG PIGANG OPEINOTAV OTO AITTOG TTOU PBpPIoKOTAV PECA OTN
@I6AN. H diapopd auth TTOAAATTAACIAOTNKE PE TO 2, YIATi
xpnoigotroinénkav ouvoAikd 40mL xAwpo@oppiou yia Tnv

€KXUAION TOU AITTOUG, VW OUMPTTUKVWONKav poévo ta 20mL.
To 1000076 TOU OAIKOU AITTOUG UTTOAOYIOTNKE ATTo TN oX€oN:

% OAikd AiTTOG =

BAPOX EKXYAIZOMENOY AITIOYZ x2
x 100

BAPOXZ AEII'MATOX

4.2.4 Yuykévipwon AAaTog

H péBodog Volhard xpnoipoTtroinenke yia Tov TTpocdIopIouo
TOoU XAwpiouxou varpiou (AOAC, 1995).

Mepitrou 1,5 g deiypatog CuyioTnKav PE OKPIBEIO OE KWVIKN
@1GAn 100 mL. To deiypa BepudvBnke otoug 80°C TrepiTTOU
(yia trepitrou Smin) kai TTpooTéBnkav 10mL TTuKvoU VITPIKOU
0&€og (oTov atraywyo), 25mL mpdTtutrou dIGAUNATOG VITPIKOU

apyupou 0,1 N kai 10mL atmreoTayuévo vepod.

AkohouBnoe nN1mog Bpacudg Tou OEiyuaTtog yia TTEPITTOU
20min. Ag@ou TO0 Octiyya KpUuwoe TIPOOTEBNKAV 25mL
ameoTaypévo vepd, 1mL BeikTNG OTUTTITNPEIAG O16r POV Kal
1mL vitpoBevioAio. To piypa (TTepicoeia viTpikoUu apyupou)
oykopeTpnBnke pe 0,1N Belokuaviouxou KaAiou HEXPI TNV

QATTOKTNON JOVIUOU TTOPTOKAAOKOKKIVOU XPWHATOG.

O Aeukog Tpoodioplopdg £yive we €¢ig: 25mL 0,1N viTpikou

apyupou, 25mL atreotayuévo vepd, 10mL TTukvd vITPIKG 0¢U,
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1mL O&¢iktn oTtumrTnpiag o1dripou kai 1mL vitpoBevioAiou
TTPOOTEONKAV O€ KWVIKN QIAAN. TO Piyua OYKOPETPNONKE UE
Belokuaviouxo kdAio 0,1N péxpl TNV aTmmdKTNON MOVIKOU
TTOPTOKAAOKKOKIVOU XPUWHOATOG.

(T, =T, )x0,1x 58,5

% XAwpIouxo varplo = W

T4: mL 0,1N Bglokuaviouxou KaAiou TTou KatavaAwenkav yia

TO A£UKO TTPOCdIOPIoHO
T2: mL Belokuaviouxou KaAiou TTou KatavaAwenkav yia 1o
ociyua

W: Bapog Tou deiypartog o€ g

4.2.5 Npoodiopicpog pH

lNna va perpnBei 10 pH TWV QIAETWV TNG TTEOTPOPAG TA
ociyyata TTpoEToINAcOnNKav cUPPWVa PE TNV HEBODO Twv
Cortes-Ruiz et al., (2001).

4.3 EKTignon Twv aAAaywv KAaTd TO KATTVICHA

4.3.1 Ty utrepogeldiwv (PV)

O 1TPoCdIOPICPOG TNG TIMN UTTEPOLEIDIWV EyIve YE TN NEBODO
Lea (1952). livetar mpwTta n €KXUAION Tou AITTOUG OTTWG
TepIypdonke otnv 4.2.3.

Mepitrou 0,1 ue 0,59 Aitroug CuyioTnkav pe akpifela o€
KWVIKA  @IGAn 250mL  pe mwpa. Tlpootédnkav  20mL
XAwpooppiou yia va OdlaAutotroifjoouv 10 Aittog, 50mL
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Miypatog oglkoUu o0&€og: yxAwpogoppiou (60:40) kar 1mL
KOPEOUEVOU OIOAUPATOG 1WAIOUXOU KOAiOU. TO TTEPIEXOUEVO
NG QIAANG avadelTnke TTEPIOTPOPIKA yia 30s Kal oTn
ouvExela TOTToBeTABNKE o€ oKOTEIVO PEPOG yia 30 min. MeTd
TNV Mapodo Twv 30s 1rpooTédnke 1mL 1% deiktng auuAou
yla TNV KOAUTEPN avayvwplion Tou TEAOUG TNG OYKOUETPNONG.

O AeukdG TTPOOdBIOPIOUOG £yIve akoAouBwvTag Tnv idia

akpIfwg diadikaoia aAAG xwpi¢ Tnv TTPOCOnKn AiTToud.

N #1000 * (S — B)
%

Ty Yrepoleroiwv= meqQO, | kg Aizovg

OTr0U: S= oyKkopéTpnon deiyuatog oe mL
B= oykouétpnon Asukou og mL
W= Bdpog deiypyatog o€ g

N= kavovikoTnTa B€100€iiKoU vaTpiou

4.3.2 TiyR avioc1divng (AV)

O Tmpoodiopioudg TG TIWR avioldivng €yive pe Tn HEBODO
Egan et al.,, (1981). lNivetal TpwTa n €kKXUAION Tou AITTOUG

OTTWG TTEPIYPAPNKE OTNV 4.2.3.

0,1 pe 0,5g Aitroug diaAuBnkav oe 10mL 100-0KTAVIO TTOU
TTEPIEIXE MEPIKEG OTAYOVEG OLIKOU 0&€og. To didAupa
METOQEPONKE o€ 25mL  oykoueTpik  @IGAn n  oTroia

CUMTTANPWONKE PEXPI TNV XapAyH HE I00-OKTAVIO.
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1mL oIkoU 0&£0g TTPOoOTEBNKE O€ 2 DOKINACTIKOUG OWANVEG
A kai B. £1n ouvéxela SmL 100-oKkTaviou TTPOOTEBNKAV OTO
owAnva A kai 5mL dioAUpaTog AiTToug o010 owARva B.
AkoAouBnoe pétpnon Tng amoppdéenonsg (E) tou B oTta
350nm pe 10 A wg Aguko.

2€ OUO AAAOUG doKIPaoTIKOUG owAnveg, C kal D, TpooTE0nKe
1mL avmidpaoTtnpiou avioidivng (0,259 Ttapa-avioidivng,
axpwpn n €hagpda kitpivn, o 100 mL o&kd o&u), Kai
akoAoubnoe TpooBrikn 5mL 100-okTaviou 010 cwArva C Kai
5mL Aitroug 010 cwAijva D. Metd amd 15min TTapapovng o€
Beppokpacia dwuatiou n  aTTOPPOPNON (Ea) 10U D

MeTPABNKE oTa 350nm pe 10 C wg AEUKO.

H miun avioidivng utroAoyioTnke wg €¢AG:

20%(Ea— E)
w

Tym avicidivns =
20 yiati xpnoigotrolouvTal SmL diaAUpartog AiTroug atro 1a
25mL.
OTrou: E(a)= n ammoppd®non PE TNV CUPHPETOXN TNG
avioidivng
E= n amoppdenaon Tou diaAUpaTOg AiTToug
W= Bdpog Tou deiypaTtog o€ g
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4.3.3 Tpoocdiopiopodg HEBUAEOTEPWY AITTOPWYV OEEWV
(FAME)

H peBuleoTepotroinon Twv AITTAPWYV 0ZEWV EYIVE JE PIA ATTAN
Kal ypriyopn MEBodo Ttou TrEplEypaywav ol Zotos et al.,
(1995). H pétpnon Twv peBUAEOTEPWY NITTOPWY O&EWV

(FAME) €yive pe 3 etTavaAqyelg yia KABe deiypa.

‘Eyive TTpwTa n €KXUAION TOU AITTOUG OTTWG TTEPIYPAPTNKE
TTapamavw (4.2.3), Xwpig 10 OTAdIO TNG ¢Apavong oTov

poupvo.

Mepittou 25 — 50mg Aitroug CuyioTnkav WE akpifeia o€
BIdwTd @laAidio Twv 10mL kai TTpooTédnkav 1,5mL 0,5M
NaOH o¢ pebavoAn. To @laAidio BidwOnke epunTIKA, TO
TTEPIEXOUEVO TOU avadeUTnKe, kal Bgpudvenke atoug 100°C
oe €10k ouokeur)y Bépuavong (heating block) yia 15min.
MeTd TNV B€puavaon apEBnKe va KPUWOEI Kal £YIVE TTPOCOAKN
2mL 14% T1p1pBopiouxou Popiou (boron trifluoride) oe
MEBAVOAN. To @laAidio BIdWONKE €pUNTIKA, TO TTEPIEXOUEVO
Tou avadeUTnke Kol BgpudvOnke oToug 100°C otnv idia

OUOKEUN yIa 5min.

AkoAoUBnoe TITwon TNG BEpUOKPACiag TOU MiyMaTOG OTOUG
30-40°C kai mpooTédnke 1mL 1cookTaviou. To @IaAidIO
TTWMATIOTNKE €PMUNTIKA KOl TO Miyda avadeluTnke, PE TNV
XPNOIYOTIOINCGN avadeuThpa OOKIMOOTIKWY OCWARVWY, Yyia
30s. AkoAouBnoe n TpooBrkn SmL kopeouévou dIaAUPATOG
XAwpPIoUXoU vaTpiou, Kal TO Miyda avadeluTnke, ME TNV
BorBeia Tng TTapatrdvw cuoKeUng, yia dAAa 30s.
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To @IoAidI0 a@EBNKE O npedia wWOTE va  ETMITPATIEI O
OIOXWPIOPOG TOU I000KTAVIOU, TO OTIOI0 OTNV CUVEXEIQ
olpwviotnke ue mTTETa Pasteur kai petapépBnke oe €va
MIKPO, OKOTEIVOXPWHO @IOAIdIO  €I0IKO yia  OuvThpnon
OcIlyMATWY. Ta EKXUAIOPOTA TOU 1I00-OKTAVIOU TOTTOBETHONKAV
o€ JIKpG, okoTelva @laAidia kal kataydxenkav atoug —30°C

MEXPI TNV avAAUCON TOUG OTNV QéPIa XpwUaToypaQia.

21NV avaAuon TnNG aépIag XpwuaToypagiag XpnolhoTroinonke
NANI0O WG aéplo PeETaPOPAS e porp 1mL/min. H apxikn
Beppokpaaia TNG oTNANG pubuioTnke oToug 150°C yia 4min
Kal puBuioTnke €101 WOTe va audvel 4°C avd Aemtd, pe
TEAIKN Bgpuokpaacia Toug 230°C. H Bepuokpaacia Tou XwWpeou
OTToU £yIve N éKXUon Tou deiypaTtog pubuioTnke atoug 230°C
ammd TV apxn kal diarnpndnke otaBepry. H 1To06TNTO TOU
evéaigou deiyparog ATav 1uL. Ta e¢epxopeva atrd TNV OTAAN
ANiTTapd o&éa avixvelTnkav atrd avixveutr 10viopgoU @Adyag
(Flame lonization Detector, FID) kai avaAUuOnkav péow Tou
Aoyiopikou EZCHROM, 1o oTroio divel TNV OAOKANPwWON TOU
eMBadou TNG KABe Kopuerg KaBwG Kal TO TTO000TO TNG
TTEPIOXNG TTOU KOTAAQUPBAVEI N KAUTTUAN Tou KABe Aittapou
0&£0G EKQPAOUEVN OTO OUVOAO TwV AITTAPWYV OLEWV Kal TOV
XPOVO KaTakpdtnong atmd Tnv OTAAN Tou KABe AITTapou

0&€oc.

MNa Ttnv T1o10TIKR avAdAuon Twv ANITTOpwv o&éwv ATavV
amapaitnTn N XPenolgotroinon  TPOTUTTWY  JIGAUNGTWY
NTTOpwy  0o%€wv Twv oOToiwv n  avahuon amd  Tov

XPWHaToypda@o 1Tponynodnke TNG avaAuong Twv OEIYUATWV.
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4.3.4 Tlpoodiopiopog diabéciung Aucivng

O 1mpoodiopiopdg NG dIaBEoIuNG Auaivng £yive Pe Tn NEBODO
Peterson & Warthesen (1979).

MepiTou 0,5g deiyparog CuyiotTnkav ue akpifeia o 250mL
QIGAN Bpacuou kal TTpooTéBnKav TTETPAdAKIO [BPACHOU,
avTia@pIoTik OINKovn, 12,5mL, 0,95M 6&ivou avBpakikou
vatpiou kai  15mL  dioAupatog FDNB  (1-9Bopo-2,4-
OIviTpoBev{OAI0) TTOU TTapaocKeudoTnke w¢g €¢Ag, 0,4mL
FDNB o¢ 15mL aiBuAikAg aAkoOAng. To piyua avadeltnke
yla 2 wpeg o€ Bepuokpacia dwpartiou (0To UdATOAOUTPO HE
évrovn kivnon). Metd tnv avadeuon, TTpooTEONKe vepd Kal
Bepudvlnke atoug 80°C yia Tnv €€atuion TNG aiBavoAng.
MpooTéBnkav 30mL 8,1M udpoxAwpPIKOU 0ZEOG Kal TO Wiyua
éBpace pe Tautdxpovn WUEn yia avappor Twv udpaTuwyv
(reflux) yia 16 wpeg. MeTd TNV dladikaoia avappong To iyua
Kal evw Atav akéun Bepud dinBribnke ammdé Whatman No1
oINénTIkKG xapTi péoca ot 250mL oykoueTpik @IGAN Kai o
OYKOG OUUTTANPWONKE PEXPI TNV XAPAYA ME QTTOOTAYMEVO
vepo. Mia pikpry TToooTnTa atrd 1o dINdnua dinbrnénke atrd
dINBNTIKG @iATpo pe TOpoug 0,2um kai 1o véo dINBnua

eTolydoTnke yia va avaAubei oe HPLC.

Mapaokeudotnkav — TTPOTUTTA  dIaAUPATa  DIOQPOPETIKAG
ouykévipwong €-DNP  kai  xpnoigotroménkav yia  tnv
KATOOKEUN TNG KAPTTUANG avapopdc.

AgiToupyia xpwuaroypdeou (HPLC)

- 21iAn MicroBondapak-otartiky @don C18 (ufikog 30cm,
OIGUETPOG 4mm).
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- Kivnt} @don, 0,01M o&ikd puBuioTiké didAupa pH 4,0 kai
akeToviTpiAlo 80:20 avTioToixa.

- Taxutnta pong KivntG edaong 2,0mL/mm.
- Evéoiun moodétnTa 10mL.

- Avixveuaon opatou 436nm.

4.3.5 EKTipnon pikpofiakou @opTiou
lNapaokeun dekadIKwVv apAIWTEWYV

10g Ociyuatog opoyevotroindnkav pe 90mL  apalwTiKou
(udamikd d1GAupa  0,1% Tremrtévng kar 0,9% NaCl) oe¢
stomacher bag mixer yia 60s kai pe autdé TOV TPOTIO
TTapaokeudoTnke N apxikl apaiwon 1/10. 2T ouvéxeia
TTOPAOKEUAOTNKAY GAAEG 7 OEKADIKEG QPAIWCEIG ME TN
METa@OPA 1mL o0& OwARva TIOU TIEPIEIXE TTOOOTNTA

apalwTIKOU 9mL.

EvopBaAuioudc kai erwaon twv 1puBAiwv Petri

O evo@BaApiouds Twv TPUPBAiwv €yive PE TNV TEXVIKA TNG
EVOWNOTWOEWG. AUO UTTOOTPWHATA XPNOIYOTTOIRONKAV: TO
ayap karauetpioews (Plate Count Agar) 1o otroio eival
OPETITIKO UTTOOTPWHA TTOU OEV TTEPIEXEI KAMIO OVAOTAATIKI
oucia pe amoTéAecpa  va  TTPoodlopifeTal 0 OAIKOG
TTANBUOUOG TwV HECOPIAWY aepbBiwv BakTnpiwv (OAIKNA
Meod@IAn XAwpida, OMX) kar to MRS Agar, BpeTTiKO
UTTOOTPWHA VIO  TOV  TTPOOOIOPIOKUO  TWwV  YOAQKTIKWV

BakTnpiwv. ATTO kKABe dekadikr) apaiwon PeTapéPOnke 1mL
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Kal TOTTOBETONKE OTO KEVTPO TOU TTUBUEVA ATTOOTEIPWHEVOU
TpuPAiou Petri. Ao KGBe apaiwaon o evOPOaAUIoUOG EyIvE O€
Ouo TpuBAia Petri. Ze k&Be TpupAio TTpooTéBnkKav 15mL
uTTOOTPWHATOG Beppokpaciag 45-46°C. H avauign Tou
EVOPOAAUIOPATOG YE TO UTTOOTPWHA EYIVE PE ATTIEG KUKAIKEG
KIVIOEIG WOTE N d1a0TTopd TwV MIKPOoRiwv oTn pala Tou
UTTOOTPWHATOG va gival opoiduopen. Metd tnv TmMEn Tou
uTTOOTPWHATOG Ta TPUuPBAia Petri pye 10 umméoTpwPa PCA
TOTTOBETABNKAV  aveoTpauuéva o€  KAIBavo  €TTWACEWS
Bepuokpaciag 37°C yia 48 wpeg evw Ta TPUuBAia pe TO
umméoTpwua MRS Agar T1ommoBetABnkav o€ KAiBavo

Bepuokpaciag 30°C yia 3-5 nuépeg.

Mérpnon armoikiwv

H pétpnon twv atoikiwv €yive Pe T PoriBeia peTpnth
armolkiwyv. [a v €mAoy Twv TpuBAiwv Kal TRV apiBunon
TWV ATTOIKIWV aKoAouBrnbnkav ol kavoveg Twv Busta et al.,
(1984).

O pIKpORBIOAOYIKOG EAEYXOG TTPAYHATOTTOINONKE YIa TO VWTTO
Ociyua  apéowg  PeETG TN @IAeToTrOinOry  Tou. Ol
MIKpoBIoAOyIKEG  avaAuoelg  ota  duo  deiypara  TTou
emmegepydoTnKav o€ OIOPOPETIKEG OUVONKES Kal ECETACTNKE O
XPOVOG ouvTAPNONAG TOUG £yIvav aUECWGS PETA TO KATTVIOUA

KOl OTrn OuVvEXeIa KABe eBOopada yia 98 nuEPEGS.
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4.3.5.1 Avixveuon Listeria monocytogenes

25g Ociyyartog opoyevotrombnkav pe 225mL (wpou Half-
Fraser kal emTwdctnkav og Beppokpacia 30+1°C yia 24-26
wpeg. Metd Tnv emwaon 1mL amdé 10 TTAPATTAVW QIWPENUA
METa@EPONKE o€ cwAAva TTou TTEPIEiXE 10mL (wud Fraser kai
TO0TTO0eTABNKE 0€ BAAauo eTwaong 30 £1°C yia 24-26 wpeG.
21N ouvéxela 500uL a1mé 10 CWANVa HETAPEPBNKAV OTN
ouokeurp VIDAS LMO2 kal 10 ammoTéAeopa  avixveuong
TTapouaciag Listeria monocytogenes oAokAnpwOnke o€ 70min
EVW TO TIPOEUTTAOUTIONEVO AIWPNUA  ATTOONKEUTNKE OF€
Beppokpacia 2-8°C yia emMBeRAIWTIKA OOKIUA O€ TTEPITITWON
TTOU TO aTmOTEAEOMA ATAV BETIKG. Z€ TTEPITITWON TTAPOUCiag
L. monocytogenes akohoubeitar n  €€ng  HEBODOG:
ammopdvwon oe OUO €KAEKTIKA uTrooTpwuaTta Palkam kai
Oxford Ayap otoug 37+1°C yia 24 wpeg. O1 atroikieg TnG L.
monocytogenes Tou dnuioupyouvTal OTTd TO TTPWTO E€ival
YKpICOTTPACIVEG ME MaUpn GAw evw ammd TO OeUTEPO

UTTOOTPWHA OKOUPEG KAPE WG JAUPEG ME aupn GAw.

4.3.6 OpyavoAnTrTiKOg éAeyXog

2TOV TTPWTO OpPYaVvOANTITIKG €AeyXo TTou OIEgNXOn yia Ta
aAievpata  pe  PeTaBaAAOPEVOUG XPOVOUG EApavong Kal
aAaTiopartog €yive pe TN Xpnolyotroinon 21 dokiyaotwy. H
eTTavaANWn KABE PETAXEIPIONG TTPAYUATOTTOINONKE 5 QOPEG.
Ta opyavoAnTITIKA XapaKTNPIOTIKA TTOU PEAETABNKAV ATAV: N
éviaon Tou Xpwuatog Twv dUo OWewv Tou QIAETOU (OdpKa

Kal 0épua), n aApupdTnTa, TO APWHA KATVIOTOU (OOMN Kal
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yeuon), n OKANPOTNTA KAl N ArmmodekTOTATA  (EVTUTTO
opyavoAnTmikoUu eAéyxou 1). Ta TRV PaBuoAdynon Ttng
évraong (o (S OPYQVOANTITIKOU XOPAKTNPIOTIKOU
xpnoigotroinénke  adiaBaOuitn  KAiyaka  prikoug  15cm,
augavopevng évraong ammo 0 Tpog 15cm. H apioTtepry akpn
(Ocm) TNG KAiJAKAG AVTITTIPOCWTTEUE T PNOEVIKNA £viaon Twv
e€eTACOPEVWY  OPYAVOANTITIKWYV XOPOKTNPIOTIKWY EVW TO

TEAOG TNG (15¢cm) Tnv evtovdTEPN £VTAOT] TOUG.

Ta atmmoteAéopaTa TOU OPYAVOANTITIKOU EAEYXOU EKTIMNABNKAV
ME e@apuoyny TNG avaAuong Olakupavong (general linear
model). Otrou diamMOTWONKAV  OTATIOTIKA  ONUAVTIKEG
dla@opég n availuon (p<0,05) ouvodeuTnke atrd Tov EAEYXO

ToU Tukey.

270 OeUTEPO OPYAVOANTITIKO £AEYXO TWV KATTVIOTWY QIAETWV
TTEOTPOPAG €ECETAOTNKE N ETTOPACN TWV  OIAPOPETIKWV
meoewv 1, 1,5 kai 2bar o€ ouvduaoud e Tnv €midpacn Tou
xpovou emegepyaaiag (30, 45, 60 min) kai TNV €Tmidpacn NG
¢npavong ota ociypata (Enpapéva 1 pn gnpapéva). O
apiBudég Twv dOKIYAOTWY TTOU TTAPAV PEPOG OTOV EAEYXO
autd Atav 57. Ze kabéva armd auToug TrapoucidoTnkav 3
Ociyuata yia agloAdynon. H emavdAnyn kdbe deiyuarog
TTpaydaTtotoindnke 9 @opéc.  Ta  opyavoAnTITIKG
XOPAKTNPIOTIKA TTOU £CETACTNKAV ATAV TA £EMNG: TO XpWHA TNG
OAPKOG, N APECTOTNTA WG TTPOG TO XPWHA, TO ApWHA (OOWN
Kal yeuon) KAtvioTou, n apeoTdTNTA WG TTPOG TO APWHA, N
OKANPOTNTA KOl N QPECTOTATA WG TIPOG TNV OKANPOTATA
(Evtutto OopyavoAnTITIKOU eAéyxou 2). H afioAdéynon Twv
OPYOVOANTITIKWY XOAPOKTNPIOTIKWY TIPAYUATOTTOINONKE O€
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adlaBabuitn KAigaka Kal Ta OTTOTEAEOUATA TOU €AEYXOU
ekTIiuAONkav Bdaoel TG avadAuong Tng Olakupavong OTTwg

€yIve ava@opd oTov TTPONYOUPEVO OPYAVOANTITIKO £AEYXO.

2TOoV TPiITO opyavoAnmTikd €Aeyxo TTou Oiegayotav KaOe
eooudda  yia 98 nuépeg, eCetdoTnkav  TEOOEPQA
OPYOVOANTITIKA  XOPOKTNPIOTIKA  (TTapoucia  €EWTEPIKNG
uypaaciog, oopn, XPWHaA, OKANPOTNTA) TWV dUO JEIYUATWYV
TTOU €TTIAEXBNKAV WG KATAAANAOTEPO KAl ouvTnpnenkav o€
Bepuokpacia 4+1°C (éviutro opyavoAnTITiIKOU eAéyxou 3).
21NV TEAEUTAIO QUTH OPYAVOANTITIKN €EETAON EKTOG TWV OUO
OelyudTwy TToU €A€yxovTtav Katd Tn OIAPKEIQ OUVTHPNONG
TOUG XpPNOoIhoTToiNBNnKe KI €va TpiTo OLiyda TO OTToI0 E€ixXe
KATVIOTEl TNV TTponyouuevn nuépa. O1  €geTaoTEQ
agloAdynoav Kal Ta Tpia dEiyMaTa WG TTPOG T TTAPATTAVW
OPYOVOANTITIKA XOAPOKTNPIOTIKA aAyvOWVTOG TNV TAUTOTATA

TOU QPECKOU OEIYHATOG.
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4.3.6.1 'Evrutro opyavoAntrTikou gAéyyxou 1

Mapouaidlovtal  Tévie  (5) OIAQPOPETIKA deiypaTta  €TTEEEPYATUEVNG
TEOTPOYAG. MNapakaAoUpE va eKTIUAOETE Ta OEiyuaATA XPNOIUOTTOIWVTAG
TNV TTaPaKATw adlaBabuitn KAipaka, ypa@oviag Tov Kwdiké Tou KAbe
OciypaTog oTo onueio TTou emOupeiTe. Av vopilete 0TI éva i TTEPICTOTEPA
Ociyparta TTpETTel va ToTroBeTnB00V 0TO 010 aKPIBWG onueio TOTE ypAwTe

Ta TO €va TTAvw OTO AAAO E TOV EUKPIVEDTEPO duvaTO TPOTTO.

XPQMA
EKTINAOTE TO XpwHa OTNV €TTIQAVEIQ TNG CAPKAG.
/A\EUKO Kagé

XPQMA
EKTINAOTE TO XpWUA TOU BEPHATOG.
MKpIlwo KogerTi

AAMYPOTHTA
AvdaAaTto ‘Evrova aAaTiopévo

APQOMA KATNIZTOY

ExkTiuioTe TV évraon Tng yelong KAl TOU APWHATOG TWV KATTVIOTWV
TTPOIOVTWYV

KaBdAou katrvioTo dpwua ‘EvTova KaTTvIoTO dpwua

SKAHPOTHTA

H OuUvaun Ttou TpéTel va aoknBei €101 WoTe Ta TTiow O6vTIa va
dlatrepdoouv 10 Seiypa.

KaBoAou okAnpd MoAU okAnpo

AMNOAEKTOTHTA
AtlohoynoTe Ta Ociypyata pe BAon Tnv TTEOTIUNCH Oag OTO OAATI, TO
XPWHA, TO APWHA KATTVIOTOU KAl TN OKANPOTNTA.

KabdAou ATTodekTO MoAU ATT00eKTO
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4.3.6.2 'Evrutro opyavoAnTrTikou gAéyxou 2

Mapouaidlovtal  Tpia  (3) OIOQOPETIKA Oeiyyata  emeEepyaocpuévng
TEOTPOYAG. MNapakaAoUpE va eKTIUAOETE Ta OEiyuaATA XPNOIUOTTOIWVTAG
TNV TTaPaKATw adlaBabuitn KAipaka, ypa@oviag Tov Kwdiké Tou KAbe
OciypaTog oTo onueio TTou emOupeiTe. Av vopilete 0TI éva i TTEPICTOTEPA
Ociyparta TTpETTel va ToTroBeTnB00V 0TO 010 aKPIBWG onueio TOTE ypAwTe
TA PE TOV EUKPIVEDTEPO SUVATO TPOTTO. XTI EPWTHCEIG TTOU APOPOUV TNV
apeoToOTNTA {NTAUE TNV TTPOCWTIIKI) OAG, UTTOKEIYEVIKA dTTOWn yia TO
K&Oe Seiyua.

XPQMA
EKTIUAOTE TO XpWUA OTAV ETTIPAVEIQ TG CAPKAG.
NEUKO ‘Evrova KagerTi

APEZTOTHTA QX NPOZ TO XPQMA THX ZAPKAXZ

Mpooéyyion XPWHATOG HE TO QAVAPEVOUEVO XPWHA  KATTVIOTWV
TTPOIOVTWV.

KaBoAou ApeoTd ‘Evrova ApeoTd

APQMA (OZMH, TEYZH) KATNIZTOY

ExkTiuioTe TV évraon Tng yelong KAl TOU APWHATOG TWV KATTVIOTWV
TTPOIOVTWV.

ATtroucia ApwpuaTog Katrviotou ‘Evrovo Apwpa KatrvioTou

APEZTOTHTA QZ NPOZ APQMA (OZMH, TEYZH) KAMNIZTOY
Mpooéyyion apwWPOTOG ME TO AVAPEVOUEVO dpwHa Kal Tnv Yyeuon
KATTVIOTWYV TTPOIOVTWV.

KaBoAou ApeoTd ‘Evtova Apeotd

>KAHPOTHTA

H d0vaun mou Tpémel va aoknBei €10l wWoTe Ta Tiow O6vTIa va
dlatrepdoouv To deiyua.

KaBoAou ZkAnpo ‘Evtova 2kAnpo

APEZTOTHTA Q% NMPOZ THN ZKAHPOTHTA

KaBoAou ApeoTd ‘Evtova ApeaTd
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4.3.6.3 'Evrutro opyavoAnTrTikoU eAéyxou 3

Mapouaialovtal Tpia (3) SloQOoPETIKA OeiyuaTa KOTTVIOTHG TTEGTPOPAG.
MapakoAoUpe va  eKTIUACETE TA TTAPOKATW  XAPOKTNPIOTIKA  TWV
Oeiyudtwy  TTOU  €XOUV  amToBnKeuTei 0 OUVONKEG  WUEN,
XPNOIMOTTOIWVTAG TNV TTapakATtw adiaBaduitn KAipoaka, ypayTte Tov

KWOIKO TOU KABe deiyuaTog OTO ONUEIO TTOU ETTIOUEITE.

Mapoucia E¢wTepikAg Yypaaiag

EAaxiotn EEwTepik Yypaaoia YmrepBoAikr) EEwTepikA Yypaaoia
2KANpOTNTA

YmrepBoAikd MaAakd Y1repBoAIK& ZKANPO
Oapn

=éveg Oopuég Oopn Katrviotou
Xpwua

Neukod ‘Evrova KageTi

Baoi¢éuevol oTa TTapatravw OpyavoAnTITIKA XAPAKTNPIOTNKA, TTAPAKOAW
EKTIUAOTE av Ta deiypaTa gival KATAAANAQ yia KaTavaAwaon.

OXI | IZQ¥ | NAI

KQAIKOZ KQAIKOZ KQAIKOZ
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4.3.7 ZTaTIOTIKN avaAuon

H exTipnon Tou Xpovou &rpavong Kal aAaTiopatog EyIVe e
TNV XpAon €vOG OTEAWG OMOdOTIOINUEVOU  TTEIPANATOG
(balanced incompleted block design (BIBD)). Auto
TepINGUBave t=21 petaxelpioeis (5 dIOPOPETIKOUG XPOVOUS
¢npavong kar 4 d1a@opETIKOUG XPOVOUG aAATIOPATOG), r=5
emavaAnyelg, b=21  dokiyaotég  kal  A=1  (apiBuog
OUVEUPECNG TWV OUVOUOOMPWY TWwV HETAXEIPIOEWV), k=5
MeTaxeipioels  yia  kéBe dokipaoti. Ta  degiypata  Tou
meipdapatog Atrav 20. 'ETol, TPOOTEONKE OTO OTATIOTIKO
OX€010 aKOPO pia PETAXEIPION UYPNG KATIVIOTHG TTEOTPOPAG
(5x4+1), woTe va TTpocappooTolv oTo TTAGvo 13.13 TTOU
mrpoteivetal  amd Toug Cochran & Cox (1957). Ol
OlopBwpévol pEcol OpOl TOU  OPYAVOANTITIKOU  €AEyxOU
ouykevipwOnkav yia Ta 21 Odeiyyata yia TNV KABe
eme€epyaoia. 10 onueio autd amokAsiotnke 1o 21° deiyua
amd  TepaITépw  MEAETN Kol Ta  ummOAoiTTta  deiyuarta
MEAETABNKaV Xpnolyotroiwvtag Tnv AvadAuon Alokupavong
duo mapayoviwv (two way ANOVA) (o1 dUo TTapdyovTeg

ATAV 0 XPOVOG aAATIOPATOG Kal {Hpavong).

To areAwg opadotroinuévo Treipapa  (BIBD)  etiong
EQPAPHOCONKE yIa TNV EKTIUNON TWV QIAETWV TTECTPOPAG TTOU
emmegepydotnkav o  OIAQOPETIKEG OuvOnKeg. AnAadn 2
emimmeda Npavong (gnpauéva, pn ¢npauéva), 3 eitTreda
mieong (1, 1,5 ka1 2 bar) kai 3 eTmitTeda Xpovou eTTeCEpyaaiag
(30, 45 ka1 60min).
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‘ETol, TIpayparotmoinnke o ouvduaopdg  2x3x3=18
OEIYMATWY Kal O0TO TTAAVO TTPpooTéBNnKE akdpa éva deiyua
UypAS KaTvioTAG  TréoTpogag  (2x3x3+1), woTe va
TTpooapuocTouv oto TAdvo 13.15a Twv Cochran kai Cox
(1957). To ouykekpipévo treipapa (BIBD) atmroteAouvrav atrod
t=19 petaxeipioslg, r=9 emmavaAnyeig, b=57 dokiyaoTég Kai
A=1, k=3 petaxeipioeig yia k&dBe dokiyaotr). O1 dlopBwuévol
Méool Opol TOU OpPYavOANTITIKOU €AEYXOU OUYKEVTPWONKAV
yia 1o 19 dciypata yia kaBe emefepyaaia. To 19° deiypa
atmmokAgioTnke atrd emmmAéov peAETn. OAa Ta  deiyuarta
MeEAeTABNKav pe  Tnv  AvaAuon  AlokUgavong  TPIWV
Tapayoviwy (three way ANOVA) yia 1ta 3 emmimeda Kai n
aAMnAemidpaon  Twv  PEOCwV  OpwV  AUTWY  yia T
OPYAVOANTITIKA XAPAKTNPIOTIKA WOTE va  dIaTmoTwlouv

mOavES dIaYopPES TOUG.

lMNa va ekmipnBei o xpdvog cuvtipnong oTtoug 4+1°C Ta
@INéTa TN TréoTpoag (0 kal 4 wpeg ENpavon TIpIV TNV
emegepyaoia) dokipdoTnkav 14 Qopég. 2e KABE DOKIUN TO £va
dciyya nNTAV KOTIVIOMEVO TNV Trponyouuevn nuépa. To
PPECKOTTOPOOKEUOOUEVO — OEiyua  XPNOIYOTTOINONKE WG
MAPTUPOAG, AYyVWOTOG OTOUG DOKINAOTEG, UE OKOTTO va yivouv
EUKOAOTEPA avTIANTITEG oI dlagopés. Ta atmoteAéopata
MeEAETABNKaV pe TNV AvaAuon Alokupavong dUo TTapayovTwyv
(two way ANOVA) (o1 duo Trapdyovieg ATAV O XPOVOG
¢npavong kair ouviipnong). O1 dlagopég avapeoa OToug

TTaPAYOVTEG EKTIUAONKAV PE TOV EAeyxo Tukey.
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4.3.8 NMNpoodIopICHOG XPWHATOG

To XPWHATOUETPO TTOU XPNOIMOTTOINONKE PETPAEI TO XPWHA
oTn PAon TOU OPICPOU €VOG Onueiou OTov TPIoOIAOTATO
XWpo. AloBETel Auxvia e aéplo &Evo (Xe) Kal To Qwg TTou
EKTTEUTTEI avaKkAdTal aTTd TO XpwHa Tou OtiyuaTtog. Me Tov
TPOTTO AUTO PETPAONKE TO XpwHa KAl avaAuBnke atmmd pia
oeIpd QIATpwV (X, Y, Z) KAOBOPIOUEVOU XPWHATOG TAUTOXPOVA
ME M Oéopun avagopds. Ta armoteAéopata PETA TNV
€TTEgEPYQOTia TOUG aTTd TO WIKPOETTEEEPYOAOT TOU Opydvou

QTTEIKOVIOTNKAV NAEKTPOVIKA.

H puBuion Tou opydvou €yive pe TTAAKidIa TTPOTUTTOU AEUKOU

Kl Jaupou XpwHOTOG.

To xpwua Twv OeIlyUATWY HETPAONKE XPENOIUOTTOIWVTAG TIG
Movadeg L, a, b Tou TpIodIGoTATOU XPWHATIKOU TTAEYMOTOG
Tou ouoTtiuatog Hunter (oxnua 2), émou L n @wreivoTtnTa,

+a T0 KOKKIVO, -a TO TTPpACIVo, +b TO KiTpIvO Kal -b 10 yaAdadio.
To xpwua ekepdaletanl pe 1ig TIMEG L kal a/b kar peTprbnke
OTO XPWMATOPETPO O MIKPO €UPadOV TNG ETTIPAVEIAS TOU

TPOYiuou, 6TToU TOTTOBETHONKE POVO N KEQAAR HETPNONG.

/
/
/

0 - MAYPO
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ZxNHa 2: TpiodIdoTaTo XPWHATIKO TTAEYUa TOU cuoTAMATOG Hunter

(Matraypnyopiou, 2001)

4.3.9 TpocdiopIloydg TTOAUKUKAIKWYV  OPWHATIKWYV
udpoyovavBpdakwyv (PAHs)

H pébodog tpocodiopiopyou Twv PAHS TTOU €£papuooTnKe
BaocioTnke oTn PEBOBO TTOU AvaTITUXONKE aTmd TOv Larsson
(1982).

Zuyiotnkav 40g O&ciyuatog o€ oQAIPIKA QIGAN Ppacuou
250mL kai avapix@nkav pge 60mL peBavoAikdé KOH 2M. 21n
OUVEXEID aKoAouBnoe BPaocpog MPE avappor udpaTHWV
(reflux) yia 2-4h, mpooTéBnkav 50mL KukAOegAvio Kal n

avapPOr CUVEXIOTNKE yia Smin.

MeTd Tnv aAKoAIKA KaTepyaoia To Ociyua ekXUAIOTNKE O€
dlaxwpIoTIKA Xodvn pe Tn BorBeia 30mL peBavoAng-vepou
(4:1). Apou €yive 0 dIaXWPIOPOG PeEBavOAng-kukAoggaviou,
TO MEBAVOAIKO ekXUAIOPa TTAUBNke €k véou pe 30mL
KukAoegaviou. To KUKAOEEAVIO auTd TNG deUTEPNG EKXUAIONG
EVWONKE PE EKEIVO TNG TTPWTNG KAl aKoAoUuBnoe CETTAUPA PE
TNV €ENG OEIPA:

- 30mL peBavoAn-vepo (4:1)

- 30mL peBavoAn-vepod (1:1)

-2 Qopég e 30mL vepd

To TeNIKO ekXUANIOPO TOU KUKAOggaviou TTou ARQOnKe HETA
ammd 70 OUVOAO TWV TTAPATTAVW TTAUCEWV QvadixBnke de

50mL DMF-vepou (9:1) apxika yia Tov kaBapiopd Tou. ‘Eyive
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Kal deuTepn avauign pe 30mL DMF-vepou (9:1). Afelnke 10
eKXUAMIopa DMF-vepou, trpooTébnkav 80mL vepou kal 1O
Miyua DMF-vepou ekyxuAiotnke pe 50mL  kar  30mL

KUKAOEEAVIO.

TéNOG, TO eKXUANIOPO TOu KukAoeggaviou Trou TTapOnKe
TTAUBNKE dUo @opéc pe 30mL vepou kal odnynbnke o€
TTEPIOTPOPIKO CUPTTUKVWTH oToug 35°C, OTToU TOTTOBETHONKE
oc o@aipik @IGAN 150mL kai OuuTTUKVWONKE 0€ OyKo
mrepiou 1TmL. O 1rpoodiopiouds Twv PAHs oAokAnpwOnke

ME TNV avAAuor] TOug PE aépia XpwuaToypagia.

21NV avaAuon TnNG a€pIag XpwuaToypagiag XpnolhoTroironke
NANIO WG aéplo PETaPOPAS e porp 1mL/min. H apxikn
Bepuokpaaia TnG aTAANG pubuioTnke oToug 165°C yia 6min
Kal puBuioTnke £101 WoTe va aufdvel 4°C avd AemTo, e
TeAIKA) Beppokpaaia Toug 340°C. H Bepuokpaaia Tou Xwpeou
OTTOU €yIve N €KYUaT Tou deiypartog pubuioTnke aTtoug 260°C
amd TNV apxh kal diarnpndnke otaBepry. H ToocdTNTO TOU

evéoigou ogiypatog ATav 1uL.

4.3.10 OAIKEG aIVOAEG

O1 oANikéG @aivOAeG TTpoOdIopioTNKAV PE TNV HEBODO TTOU
avatTuyxdnke amd toug Randhir et al., (2004).

Zuyiotnkav pe akpipeia 50mg d¢iyuatog, eypfamTioTnkav o€
2,5mL, 95% aibavoAng kail TTapépeivav oTto Yuyeio 48-72h.
To Ociyya OMOYEVOTIOINONKE KAl  QUYOKEVTPRONKE OTIG
13000rpm yia 13min. 1TmL amd TO UTTEPKEINEVO UYPO

METOAQEPONKE 0€ DOKINAOTIKO CWANVa Kal TTpooTédnkav 1mL
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95% aiBavoAng, S5mL ameotayyévo  vepd kar 0,5mL
dloAupatog  avmidpaotnpiou  Folin—Ciocalteu  (Sigma
Chemical Co.). AQouU tTapéueivav yia Smin TpooTéOnke 1mL
NayCOs3 €yive KaAr avauign kai Ta deiypaTa TTapéPEIvaV OTo
OKOTAd! yIa HIO WPA. TN CUVEXEID avapixBnkav KaAd oTo
vortex Kal JETPBnKe N atToppoOPnaor) Toug oTa 725 nm.

O T1pocdiopIouds TWV QAIVOAWY EYyIVE HPE TNV XPAoN
TTPOTUTING  KAMTTUANG. Na TV  KOTOOKEURR  TNG
XPNOIUOTTOINONKE YOAAIKO ogu (of3 OIAPOPETIKEG
ouykevTpwoelg (armo 0 pyExpr S0ug/ mL, oxnua 3).

0,5
0,45 -y = 0,0098x - 0,0575 N
041 R*=09764
0,35
0,3 -
0,25
0,2 -
0,15
0,1 - .
0,05

Atroppoéenon (725nm)

0

0 10 20 30 40 50
FaAAIkS 08U (pg/mL)

60

ZxAHa 3 : MpdTutin KAPTTUAN yia Tov TTPocdIopICHO GAIVOAWY
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4.3.11. NMpoodiopiopog TTPoidovTwy atroikodépunong ATP
Ta Trpoidévra atroikodounong ATP trpoodiopioTnkav Ye tnv
pEBODO TTOU avatrTuxbnke atrd Toug Veciana-Nogues et al.,
(1997).

H ekyxUhion é€yive otoug 4°C. 10g opoyevoTtToinuEvou
dciyparog CuyioTnkav pe akpiBeia oe QIAAN QuyokEVTPNOoNG
50mL. MpooTtédnkav 15mL 0,6M HCIO4 kai évag payvATng.
To dciypa avapixbnke yia 10min pe payvntikd avadeuThpa,
QuyokevtprOnke yia 10min otig 3000rpm Kal TTAPEPEIVE O€
NEEMIa yia TOV dIaXWPEICHO TwV dUO PACEWV.

A@poU aTTOMaKPUVONKE TO UTTEPKEINEVO UYPO TTPOCTEBNKAV €K
véou 10mL 0,6M HCIO4 oTn otepenry @Aon Kal avapixénkav
yia 10min ka1 eTTavaA@ONKe n QuyoKEVTPNON.

Metd Tn @Quyokévipnon n oTtepen] Ao ATTOUAKPUVONKE, Ol
OUO UTTEPXAWPIKEG QACEIC evWBNKAV OE MIA OYKOMPETPIKN
PIGAN Twv 25mL n otroia CUPTTANPWBNKE PEXPI TNV Xapayn
pe 0,6M HCIO4 Ze 10mL TOU UTTEPXAWPIKOU EKXUANIOPATOG
éylive puBuion tou pH oto 6,5-6,8 pe 0.1N KOH kai
TTapépeive otoug 4°C yia 30min. Z1n ouvéxeia dindrénke yia
va atropakpuvBei To KCIO4 kal 0 dykog ouuTtAnpwOnke ota
25mL pe owoopikd pubuioTikG (pH 7,0). To ekxUANIopa
TEAIKA OINBrBnke péow @iATpou 0,45um TTpIv TNV avaAuon
otnv HPLC xpnoipotroiwvrtag peuppdavn HVLP 1300 0,45um
(Millipore).

Kivnti @don A: 0.04M KH,PO4 kai 0.06M Ky;HPO43(H20)
o€ pH 7,0 ye 0.1M KOH.

Kivnti @don B: MeBavoAn
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Taxutnta  kivnTig  @dong: 1mL/min.  H  avdAuon

TTPAYUATOTTOINBNKE YE TO TTAPAKATW PETARBANTS dIGAUpA:

Xpbdvog (min) Kivnti @don A % Kivnti @don B %
0 100 0
8 100 0
9 70 30
13 70 30

H miyr) K uttohoyioTnke oup@wva pe Toug Alasalvar et al.,
(2002).

K= Ino + Hx)
(ATP + ADP + AMP + Ino + Hx)

x100




69

5. ATIOTEAEZMATA-2YZHTHZH

5.1 Méon ocUOTAON TWV YN ETTESEPYAOHEVWYV BEIYUATWYV
TECTPOPAG

5.1.1 NoocooTé vuypaciag, TTPWTEIVWYV Kal AiTroug

H péon ouotaon Twv alleupdtwy dla@épel TOO0 HETAEU
aAieupdTwy SIaQOpPETIKWY €10WV 000 Kal Tou idlou €idoug Kal
eCaptarar atmd 10 QUAO, TNV €TTOXN, TN dIATPOP Kal TO
epIB&GAAovV oTo oTroio Couv (Puwastien et al., 1999). A6 Ta
TTOPATTAVW TTPOKUTITEI N AvAyKAIOTATA €AEyXOU TNG MEONG

oUOoTOONG TWV OEIYUATWV.

O1rwg @aivetal otov llivaka 5 T0 TOCOOTO TNG UypaCiaAg,
TWV TTIPWTEIVWV KAl TOU AITTOUG TWV UN ETTECEPYOOHEVWV
OelyudTwy TTECTPOYAG TIOU  XPNOIYMOTIOIMONnKav Katd Tn
dleCaywyn autiAg Tng epyaciag Oev dla@épouv aATTO T
avTioTolxa TT0000TA  delyudTwy avaloywv €idwv. Eival
ONUAvTIKO va avagepBei n ep@avig aAAnAegaptnon Aitroug
KAl uypaciag, 600 uynAOTEPO €ival TO TTOOOOTO UYPOCiag

T600 XaUNAOGTEPO TO TTOCOOTSO AITTOUG Kal AvVTIOTPOPA.
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Mivakag 5: Zuotaon TwWV PN ETTECEPYOOUEVWV OEIYUATWYV
TéoTpo@ag (Salmo Gairdnerii) kol GAAwvV BEIyPUATWY aTTd TN

BiBAIoypagia

Acgiypa

Yypaoia %

Mpwrtegivn %

Aitrog %

MéoTpoa 1xbuoTpopeiou
Salmo Gairdnerii

77,56+0,305

18,04+1,676

3,4+0,717

MéoTpoga Aipvng
Salvelinus Namaycush
Belinsky et al.,(1996)

793,47

13+£3,7

10£3,7

lp1diouca TréoTpopa
Oncorhynchus Mykiss
Rasmussen & Ostenfeld
(2000)

75,1

19,4

9,9

MéoTpoga
Salmo Trutta
Regost et al., (2001)

67,4

19,3

12,5

O1 Belinsky et al., (1996) peAétnoav OIAQOPETIKA €idN
TTEOTPOPAG OTA  OToia  Oev  TTOPATAPNOAV  OTATIOTIKA
onuavTtikég dlagopég oTn péon ouotaon Toug. O idlol
EPEUVNTEG UTTOOTAPICAV OTI O TOTIOG OAIEiaG  ATTOTEAEI
ONUAvTIKG TTapdyovTa TIou €TnNPeddel TR ouoTacn Twv
aAlieupdtwy. AvdAoya atroTeAéopaTta avakolvwenkav atod
Toug Puwastien et al., (1999), o1 otroiol diatrioTwoav 6T Ta
BaAacoivd  aAievpaTa  TTEPIEIXAV  XAPNAOTEPO  TTOCOOTO
AiTToug atrdé Ta avrioToixa aMeUuaTa Tou YAUKOU VEPOU KOl
OTI TO TTOOOOTO TNG UYPACIag TwV AAIEUPATWY TNS BAAaooag
71-809/100g (néoog  6pog  74,7g/1009)
MIKPOTEPN dlakupavon atrd Ta ahielpata Tou YAuKoU vepou
65-80g/100g (u€oog 6pog 73,9g/1009).

TTapouaciaoce

EKTO¢ amd Tov TOTTO OAigiag n ouoTaon Twv OAIEUMATWY

emnpedletal kal amo 1n dlatpoPry Toug. O Rasmussen &
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Ostenfeld (2000) peAétnoav Tnv €mmidpacn OIAPOPETIKOU
dlaitoAoyiou o€ OUO  OIOPOPETIKA  €idn  TTECTPOPAG.
Mapatnpnénkav  oTaATIOTIKA ONUAVTIKEG  OIOPOPEG  OTO
TTO000TO TTPWTEIVNG KAl Uypaciag PMETALU Twv OIAPOPETIKWV
EIOWV TTECTPOYPAG, EVW TO TTOOOOTO AITTOUG KUPAVONKE OTa
idla emmireda. EmmTAéov, TO OIAITOAOYIO TIOU TTEPIEIXE
UYnAOGTEPO TTOCOOTO AITTOUG 08rnynoe O augnon Tng
OUYKEVTPWONG TOU AITTOUG o€ ap@oTepa Ta €idn. AAAol
epeuvNTEG MEAéETNOAQV TNV €TTidpacn  dIAPOPETIKOU
dlautoAoyiou og  BIAPKEIQ TPIWV PNVWV oTnv 1pIdifouca
TTECTPOPA Kal BIATTIOTWoaV UYPNAOGTEPO TTOCOCTO AITTOUG ATTO
Toug Rasmussen & Ostenfeld (2000) kaBwg kai, 6TTWG ATAV
OVOUEVOPEVO, XOUNAOTEPO TTOCOOTO UYPOOiAg, €vw OTNn
OUYKEVTPWON  TwV  TTPWTEIVWV  dgv  dIatTioTwinkav

onuavTikég diagpopég (Regost et al., 2001).

5.1.2 Aia@éoiun Aucivn

O utrohoyiopdg NG dlaBéoiung Aucivng ota aAieduaTa Kal
OTA KATTVIOTA TTPOIOVTA TOUG gival 101aiTEPa oNUAVTIKOG dIOTI
N OTTWAEIA TNG OXETICETQI PE MPEIWON TNG TTOIOTNTAG TWV
TTpwTeivWy. H Aucivn gival éva ammd Ta atrapaitnTa auivoééa
KAl TO TTIO €UAIOBNTO KATA TNV ETTECEPYATIA TOU KATTVIOPATOG
(Siskos, 2004).

To 11000016 TNG dIABECIUNG AUCivNG OTA PN ETTECEPYATHEVQ
Ociyuatra nArav 7,25+0,2g/ 16g N (emi &npng ouaoiag).
Mapopoia atroteAéopara 7,03g Aucivng/ 16g N og un

emegepyaopéva  deiyparta 1p1diovoag TEoTpo®asg (Salmo
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irideus) Ttrapatnphdnkav amd Toug ElI & Kavas, (1996).
Qotbéoco, o1 Meinke et al, (1972) O&iamioTwoav TTOAU
uwnAoTeEpo TTooooTd dlaBéoiung Aucivng (10,6g/ 16g N) oe
pn emmegepyacpéva @IAETa TTEOTPpOQaG (Cynoscion nothus).
AUTEG OI TTOPATNPOUNEVEG ONUAVTIKEG DIOPOPEG dEiXVOUV OTI
OKOUN Kal 1o TT0000TO TnNG O108€01ung Auaivng TTOIKIAE
EUPEWG avAaPeoa OTa AAIEUPOTA aKOUa Kal av auTd gival Tou

idlou €idoug.

5.1.3 lMoAukAikoi apwpartikoi udpoyovavOpakeg (PAHs)

PAHs dev avixveubnkav pe xpnoipotroinon FID avixveuth,
1600 OTa Mn emegepyaocpéva  deiyyara 600 Kal  OTA
CUMTTUKVWHATA KOTTVOU TTOU  XPNoIJoTroiénkav yia tnv

ETTECEPYOTIA OTN OUYKEKPIYEVN EPYATia.

5.2 H emidpaon Tng emedepyaciag yia tnv €mAoyn Tou
Xpoévou ERpavong Kal  aAaTiopaTtog OTa  QIAETA
TECTPOPAG

5.2.1 H emidpaon Tng emeepyaciag oTnv amroédoon

2T0 TTPOKATOPKTIKO o1édio MEAETONKAV Kal
TTpoodiopioTnkav ol KAataAAnAdTeEpol  Xpdvol Rpavong Kai
aAatioparog. o TV €TiTeugn  Tou OTOXOU  QUTOU
UTTOAOYIOTNKAV Ol ATTWAEIEG PBAPOUG TWV OAIEUPNATWY OTIG
OIOQOPETIKEG OuvlnKeg emetepyaoiag. ZTov [livaka 6

divovtal o1 amwAeleg Bdpoug TTOU OnNUEIWONKAV OTOUG
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OIOQOPETIKOUG XPpOvoug ¢&rpavong Kal aAaTiIOPNATOG  TTOU
EMAEXONKAV OTNV gpyaaia.

Mivakag 6: ATTwAeleg Bapoug (%) Twv QINETWY TTECTPOPAG OF
SIaQPOPETIKOUG XPOVOUS EAPAVONG Kal OAATIOPATOG

Xpovog gnpavong (h)
quT)i(gS;,:gg (h) 0 1 2 4 14
1 30,88 | 31,00 | 29,10 | 33,46 | 39,22
2 28,24 | 31,51 | 33,35 | 32,37 | 36,48
3 28,02 | 31,48 | 36,00 | 37,00 | 39,60
16 27,13 | 33,53 | 34,34 | 36,14 | 39,07

ATé Tov livaka 6 utropei va TTaparnenBei o1 n atmwAcia
BAapoug Twv QIAETWV TTECTPOYAG AUENBNKE PE TNV augnon
TOU XPOVou ¢Rpavong evw Oev TTapaTnEnOnNKav onUavTIKEG
OI0QOPEG OTNV ATTWAEIN BAPOUG ATTO TO XPOVO AAATIOUATOG.
ACiCel va TovioTel OTI OI ATTWAEIEG TWV QIAETWYV TTECTPOYPAG
TTpooéyyioav 10 38,59% katd yéco 6po oTa deiyuara TTou
TTapéueivav yia 14h otoug 43°C, evw Ta QIAETA TTECTPOYAG
TToU dev UTTOBAABNKAV OE ERpavon TTapouciacav OTTWAEIEG
NG TAENG 28% Kkatd péoo Opo. Agicel TioNg va avaepBei n
ONUAVTIKA ATTWAEIA TTOU TTAPATNPAONKE WG ATTOTEAECUA TNG
TTPOETOINACIAC TWV QIAETWY, N OTToia TTPOCEYYIoE TO 42,28%.
O1 Birkeland et al., (2004) avakoivwoav OTI n PNXAVIKN
@IAeTOTTOINON  AMNIEUPATWY  OdnyeEl  O€  ATTWAEIEG  TTOU
Kupaivovtal atrd 30 péxpl kai 45%.
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O1 Birkeland et al. (2004) peAeTwvtag @QIAETO COAOWOU
avépepav OTI N atrdédoon Tou TEAIKOU TTPOIOVTOG €CapTaTal
ammo TNV epapuolouevn emmetepyacia alatiopaTtog. To ¢npod
aAdTiopga odnyei o€ peiwon Tou BApoug TWV QIAETWY TNG
14¢NG ToU 3,6-7,4%, evw avtiBeta n  euPamTion TWV
aAieupdtwy oe diIdAupa GAPNG ouviiBwg odnyei o€ augnon
ToU Bdpoug Toug Kal YAAIOTO O€ TTOOOOTO TTOU KUMAIVETaI

ato 4 péxpl kal 17%.

5.2.2 Emidpaon 1ng e£mMeSEpyaocioag OTO TTOOOOTO
uypaoiag

To TMoo000TO TNG uypaciag oe OAa Ta OEiydaATA KUPAVONKE
MeTagu  55,74-69,08% avdAoya pE  TIC  OUVORKES

emmegepyaaoiag (Mivakag 7).

Mivakag 7: Yypaocia (%) Twv @AETWY  TTEOTPOPAG  OF
OIaQoPETIKOUG XpOVOUGS ENpavong Kal aAaTiouaTog

Xpovog gnpavang (h)
Xpoévog
aAartiopatog (h) 0 1 2 4 14
67,67 66,96 64,98 63,45 62,18
1 (0,206) | (0,309) | (0,745) | (0,599) | (0,293)
63,13 63,53 62,83 62,68 61,34
2 (0,284) | (1,253) | (1,049) | (1,500) | (0,760)
69,08 64,15 64,34 64,92 55,74
3 (0,427) | (1,552) | (0,710) | (0,915) | (0,876)
65,86 64,34 59,26 58,26 57,55
16 (0,002) | (0,710) | (1,196) | (2,750) | (1,249)

Nw1ré: 70,76 (0,305)
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O1 Tigég Tou Trivaka eival géool opol TpIwv emavaAfwewyv. Or TUTTIKEG aTToKAioEIG divovTal

oTnv TTapéviean

Ta deiypara TTou utréoTnoav npavon yia 14h rapouciacav
TO XOUNAOTEPO TT0000TO uypaciag. To TT0000TO NG
uypaciog Twv OEIYUATWY Xwpig ¢npavon Peiwdnke POAIg
Katd 14,34%, evw n PEiwWON TNG Uypaciag ouvexioTnke Me
TV augnon Tou Xpovou ¢npavong wg €¢ng: yia 1h gipavon
16,52%, yia 2h 18,95%, yia 4h 19,63% ka1 TéAog yia 14h
23,66%. Or1 mmo évioveg OUVONKeG emmegepyaoiag (16h
aAdaTiopa, 2h, 4h, 14h ¢Apavon) kai (3h aAdmiopa, 14h
¢npavon) €dwoav TIPOIOVTA PE TO XAPNAOTEPO TTOCOCTO
uypaaciag.

5.2.3 Emidpaon Tng E£megepyacioag OTn OUYKEVTPWON

XAwplouxou vartpiou

H ouykévipwon xAwploUxou vaTtpiou TTou Ba atToKTACOUV
KATA TNV €me€epyaania Toug Ta aAIEUPATA T OTTOIO TTPOKEITAI
vVa KATIVIOTOUV €€apTATAl OTTO OUO TTAPAYOVTEG: T UON TOU
aAieupatog (apxikd pEyeBog kal ouoTtaon) kal TN PEBodo
aAatiopatog Tou Ba  akoAouBnBei. Ta aAiedpara  TTou
eppatTiCovral o dloAUpaTa GAPNG gp@avifouv uwnAdTeEPN
OUYKEVTPWON  XAwplouxou vartpiou amd autd TTou
aAariovral pye TN HEBOdO TOU ¢npou aAarioparog (Cardinal
et al., 2001). ZTn ouykekpiyEvn epyacia Ta dsiyuata QIAETWV
O¢ev gixav onuAvTiKEG dIaPOPES OTO apXIKO TOuG HEYEBOGS Kal
n MEBOOOG QAATIONOTOG TTOU €QAPUOOTNKE  ATTOKAEIOTIKA
ATav n euRATITION Toug o€ dIAAUPA AAUNG 20%. ETTopévwg, n
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OUYKEVTPWOT TWV QIAETWYV TTECTPOPAG O XAWPIOUXO VATPIO
eCapTtatal povo atmd 10 XpOvo TTAPANOVAG TOUuG aTo dIdAupa

AAuNG Kal aTTd TNV {APAVON TTOU OTN CUVEXEID UTTECTNOQV.

H ouykévipwan xAwpiouxou vaTtpiou ATav uywnAdTtepn ota
Ociyyara 1mou dEXTNKAV PAKPUTEPO XPOVO aAdTioOPATOG Kal
¢npavong (Mivakag 8). Ta @IAéTa TTECTPOPAG TTOU EUPAvIOAV
TNV UYPnAOGTEPN OUYKEVTPWOTN O€ XAWPIOUXO VATPIO, OTTWG
NTAV AVAPEVOPEVO,  NTAV EKEIiVO TTOU TTOPEMEIVOV OTO
d1GAupa dAung yia 16 wpeg kal utréotTnoav ¢Apavon yia 14
wpeg. 'Exer diamoTtwBei 611 n ouvoAikiy amédoon NG
ETTECEPYAOTIAg TWV ONEUPATWY QUEAVEI OTAV N OUYKEVTPWON
TOU XAWPIOUXOU vaTpiou KupaiveTal o€ eTmimeda TnNG TAENGS

ToU 1-2%.

Mivakag 8: Zuykévipwon XAwplouxou vartpiou (%) Twv
QINETWV TTECTPOPAG OE DIAPOPETIKOUG XPOVOUGS pavong Kal
aAaTiopaTog

Xpovog gnpavong (h)
Xpoévog
aAarioparog (h) 0 1 2 4 14
1,79 1,61 2,04 2,12 2,12
1 (0,114) | (1,016) | (0,078) | (0,205) | (0,207)
1,86 2,81 2,24 3,37 3,36
2 (0,030) | (1,016) | (0,055) | (0,773) | (0,288)
3,34 3,55 3,31 3,31 3,42
3 (0,137) | (0,356) | (0,088) | (0,066) | (0,126)
4,46 4,73 6,07 5,87 3,12
16 (0,076) | (0,032) | (0,260) | (0,270) | (0,118)

Nwré : 0,23 (0,041)

O1 Tipég Tou TTivaka ival p€col 6pol TpILV eTTavaAfwewv. O1 TUTTIKA aTTOKAIon diveTal oTn

TTapéveeon.
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5.2.4 ETidpaon TnG €megepyaoiag oTIG TTPWTEIVES

O1 évroveg OUVONAKEG eTTEEEPYATIQG, TTPOKAAECAV GNUAVTIKN
MeEiwon OTO TTOOO00TO TWV OlWTOUXWV EVWOEWV TWV
OelyudTwV o€ OUYKPION ME TA Mn €TTECEPYAOUEVA deiyuaTa
(Mivakag 9). Ta @IAéTa TTECTPOPAG TTOU TTAPEMPEIVAV OF
OlIGAupa  GApng yia 16h kai dev  déxTnkav EApavon
TTapoucsiacav  TIG XAMNAOTEPEG ATTWAEIEG O€ ACWTOUXEG
ouoieg (4,1%). H Bépuavon Twv TTPWTEIVWV TIPOKOAEI TN
METOUCiIWON  TOug, WE amoTéAeopa TN pREn  TNG
deutepotayolg Kal Aavw Oopng Toug. H  Begpuokpacia
METOUCiwONG  TTOIKIAEl  avaueca oTa  dldgopa  €idn.
ATTOTEAEOMO TNG METOUCIWONG €ival N OUCOCWUATWON N
oTroia TTEPINAUPBAVEI TOV OXNUOTIONO VEWV OECUWV MEPIKOI
ammdé Toug oTToioug €ival opolotToAikoi (Ledward, 1979). Ol
Opstvedt et al., (1984) mraparfpnoav o1 6Tav €va aAicupa
Bepuaivetal pe augavopevn Beppokpacia amd 50-115°C
ETTEPXETAI MEIWON TWV COUAPIOPUAIKWY opddwyv (-SH) kai

aug¢non Twv d1I00UAQUAPUAIKWY dETUWY (S-S).
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Mivakag 9: Zuykévipwon TPWTEVWY % 0 dIOPOPETIKOUG
XPOVOUG &npavong Kal aAatiopatog (€1Ti ENPou Kal PJETA TNV
agaipeon Tou xAwploUuxou vaTpiou)

- Xpovog gnipavong (h)
povog
aAarioparog (h) 0 1 2 4 14
71,40 67,84 67,24 68,88 67,25
1 (1,017) | (1,119) | (1,447) | (1,047) | (1,510)
67,68 65,47 65,98 66,12 56,17
2 (0,592) | (2,669) | (2,235) | (1,847) | (4,937)
75,05 69,66 67,08 63,05 57,36
3 (1,858) | (5,701) | (2,093) | (3,253) | (3,334)
77,91 76,53 72,78 65,79 65,50
16 (2,603) | (1,816) | (1,904) | (3,844) | (3,183)

NwTrd: 81,26 (1,676) Ot Tiaég ToL TivaKo givat Lécot OpoL TPLOV
emovolnyemv. Ot TumKEG amoKMGELS PaivovTal 6TIG TapeviEsELS

5.2.5 Emidpaon Tng emegepyaciag oTo TTooooTO AiTroug

To ONKO NITTOG €TTi ENPOU TWV ETTECEPYOOHEVWV QIAETWV
TEOTPOPAG OE  OIOPOPETIKOUG  XPOVOUG ¢rRpavong  Kai
aAatioparog @aivetal otov lNivaka 10. H péyiotn Tipn Aitroug
SIaTTIOTWONKE oTa QIAETA TTOU aAATIOTNKAV Yia dUO WPES Kal
¢npabnkav yia 14 wpeg (38,91%) evw n XaunAoTEPN TIUN
OoTa OAIEUPATA TTOU TTAPEPEIVAV TIG TTEPICOOTEPEG WPEG OF

SIGAUpa GAPNG Xwpig va uttoBAnBouv o¢ Enpavon (17,27%).

OT1rwg ptTopei va mapatnpenBei amrd Toug Trivakes 9 & 10 ol
OUYKEVTPWOEIG TTPWTEIVWV Kal AITToug ep@davioav avTifetn
oupTtrepipopd. H augnon dnAadr] NG OUuyKEVTPWONG TwWV
TTPWTEIVWY 00Nynoe O€ HEIWON TNG OUYKEVTIPWONG TOU

AiTToug Kail avTiBera.
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Mivakag 10: Zuykévipwon AimToug % o€ BIaQOPETIKOUG
XPOVOUG Enpavong Kal aAatiopatog (€1Ti ENPou Kal PJETA TNV
agaipeon Tou xAwploUuxou vaTpiou)

- Xpovog ¢npavong (h)
povog
aAarioparog (h) 0 1 2 4 14
25,32 28,98 29,72 28,21 29,95
1 (1,043) | (1,144) | (1,496) | (1,113) | (1,487)
29,46 31,55 31,16 28,42 38,91
2 (0,592) | (2,778) | (2,320) | (2,277) | (3,755)
21,32 25,95 29,18 32,97 38,84
3 (1,927) | (5,639) | (2,165) | (3,254) | (3,514)
17,27 18,11 20,72 27,39 26,20
16 (2,357) | (0,851) | (1,861) | (3,535) | (3,242)

NwTrd: 15.35 (0.717). Ot Tipaég 0V TIvoKa €ivot Hécot 6pot
POV enavoryemv. Ot TUTIKEG ATOKAIGELS PaivoVTal OTIG
mopevOéoelg

5.2.6 Emidpaon 1tng emedepyaoiag oTta opyavoAntrTIKA

XOPOKTNPIOTIKA

ATT6 TOV OpyavoAnmiTIKO €Aeyxo Tou  OIEENXON oOTa
emegepyaopéva  QIANETA  TTECTPOPAG TA  OPYAVOANTITIKA
XOAPAKTNPIOTIKA aAPupOTNTAG KAl OKANPOTNTAG 0driynoav o€
OTATIOTIKA ONUAVTIKEG BIaQopPES. H aApupdTnTa eTTNPEACTNKE
atro 10 Xpovo aAaTtiopaTog (p=0.000) kai To xpdvo ¢npavong
(p=0.040) (Mivakag 11), evw n OKANPOTNTA ETTNPEAOCTNKE
MOvo atrd 1o Xpovo aAatiopartog (p=0.007) (Mivakag 12).
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Mivakag 11: AvdAuon diakupavong yia TNV aApgupoTnTa

*

Mapdyovrag DF F P
AAdTioua 3 28,70 | 0,000
=Apavon 4 3,53 0,040
Z@AaApa 12

Zuvolo 19

*P<0.05 deiyvel OTATIOTIKA GNUAVTIKEG DIAPOPEG

Mivakag 12: AvaAuon diakupavong yia 1n okAnpoTnTa

*

MapdyovTag DF F P
AAaTiopa 3 6,55 | 0,007
ZApavon 4 0,85 0,522
ZPAApa 12

Zuvolo 19

*P<0.05 deiyvel OTATIOTIKA GNUOVTIKESG dIAQOPES

210 OXAMa 4 @aiveTal n €Tidpacn Tou XPOvou aAaTiopaTog,
OTTWG ATAV AVAPEVOUEVO, OTNV OAPUPOTNTA TWV dEIYUATWYV
KAl TTPOKUTITEI N IKAVOTNTA QViXVEUONG TWV OOKIYACTWV.
Mtropei etmiong va TraparnpnBei amdé 10 oxnua 4 o1 ol
OOKIJAOTEG AViXVEUOQV WG BIAPOPETIKA TA PIAETA TTECOTPOPAG

TToU Oev BEXTNKAV EApAvON TTPIV TO KATTVIOUd TOUG.

ATé 10 oxApa 5 utmopei va TTapartnenBei 6T n oKANPOTNTA
TWV QINETWV TTECTPOPAG QuENBnke pe TNV aug¢non Tou
XPOVOU aAaTiopatog evw Oev €TTNPEACTNKE ATIO TO XPOVO
¢npavong. ZTATIOTIKA ONUAvTIKEG OlaPOPES WG TIPOG TN

OKANPOTNTa TTapatneABnkKav oTa @IAETA TTECTPOQAG TTOU
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aAatioTnkav  yia xpévo 1h kar 16h. AvtiBeta, TO
emmegepyaocpéva  QINETA TTOU  TTOPEMPEIVAOY  O0TO  dIdAupa
¥xAwpiouxou vartpiou yia 2 kal 3h &ev TTapouciacav

OTATIOTIKA ONUAVTIKESG BIAPOPES WG TTPOG TN OKANPATNTA.

O1 diagopeTikoi  xpdvol aAatiopatog Kal ¢hpavong Oev
eTNPEAcAvV TNV ATTOOEKTOTNTA TWV OOKIHACTWY YIa T
emegepyaopéva  alieupata. Agidel va avagepBei 611 Ol
OOKINAOTEG TagIvOunoav Ta aAlieluata o€ dU0 OuddeS. ZTnv
TTPWTN OPAda KatataxOnkav Ta QIAETA TTECTPOPAG TTOU
TTPOTINABNKAV TTEPICOOTEPO ATTO TOUG OOKIPMAOTEG KAl ATavV
ekeiva Ta otroia dev dEXTNKAV ENpavaon TTpIV TNV eTTeEEpyaaia
TOU KQTIVIOPATOG Kal €KEiva TTOU OEXTNKAV TO MOKPUTEPO
XpPovo &npavong. Evw otn deutepn opdda ToTToBeTABNKAV TA
deiypara 1Tou dExTNKav ¢\pavon yia 1, 2 Kal 4 WPEG TIPIV TO
KAamviopa Toug. Oocov agopd 1O XpOVO aAATiopatog ol
OOKINAOTEG  €TTEAEEAV WG TTEPIOCOOTEPO  ATTOOEKTA  Ta
emegepyaopéva  QINETO TTECTPOPAG WE TN OUVTOMOTEPN
TTapapovi otnv dAun (1h), evw n TTpoTigNnon TToU £0€IEaV YIa

Ta UTTOAOITTA fTAV TTAPOMOoIa (XA Ha 6).
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2xnua 4: Emidpaon Tou xpovou ¢Rpavong Kai aAaTiogaTog
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2xnua 5: Emidpaon TOoUu Xpovou aAaTiOMOTOG  OTN

oKANpPOTNTA
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ANATIZMA, =HPANZH
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ATTobLKTOTTH
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7,24

7,04
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2xnua 6: Emidpaon tou xpdvou ¢Apavong Kal aAaTiOPNaTOg
oTNV ammodeKTOTNTA

5.2.7 Emidpaon Tng emedepyaoiag oTo XpwHa

H METPNON Tou XPWHATOG TWv aAIEUPATWY
TTPAYHATOTTOINONKE PECW TWV TTAPAPETPWY L*(euwTevdtnTa),
a*(epuBpdtnra) kar b*(wxpotnra) pe T PoriBeia  ToU
Xxpwpatouetpou Dr Lange. O1 TIgEG Twv  TTOpATTAVW
TTapapéTpwy divovral oTtoug Mivakeg 13, 14 kai 15. O1 TIPég
TWV TTapauéTpwy L*, a*, b* g em@daveiag TG 0dpKag Twv
QINTWY  Odev QAVNKE va  €TTNPEACTNKAV — ATTO  TOUG
OIOQOPETIKOUG XPOVOUS Erpavong Kal aAaTiopoTog, KaBwg
Oev OIaTTIOTWONKAV OTATIOTIKA ONUAVTIKEG DIOPOPES PETAGU

Twv delyyatwy. H @wrtevotnTa augnbnke eAdxIoTa pE TO

14h
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XPOVO OAQTIOPATOG, WOTOOO N au¢non dev ATAV GNUAVTIKH.
H idla mapdueTpog @avnke va emrnpeddetal oe PIKPO Babuo
amd Tnv ToAUwpn ¢Rpavon (14h) pe peiwon TG TINAG TN,

*

OxI Opwg onuavtikd. O1 TapdueTpol a* kal b*, dev
ETTNPEACTNKAV ATTO TOUG OIAPOPETIKOUG XPOVOUG &rpavong
Kal aAaTiogaTog aAAG agiCel va onuelwBei OTI o1 TINEG TOUG
au¢Abnkav onPAvTIKa oTa KATTVIOTA aAlEUuaTa o€ oUYKPION
ME Ta uNn €TTEEEPYQOPEVA, AVADEIKVUOVTAG TIG AVTIOPACEIS [N
€vVCUUIKOU paupiopgatog Tmou AapBdavouv xwpda Katd To
KATTVIopa Twv aAleupdTtwy. O Espe et al., (2004) peAétnoav
TNV ETTIOPACN TNG ETTECEPYATIAG TOU KATTVIOUOTOG O€ QIAETO
ooAopoU o€ OUO OIOPOPETIKEG EYKATAOTAOCEIG, dlaTTioTwoAv
dlapopég  oTtnv  Tapdauetpo  L*. O1  dlagopég  auTég
atrodo0nKav oTn dIAPOPETIKN ETTECEPYATIA KATTVIOPATOG TTOU
epapuooTtnke. O1 Birkeland et al.,, (2004) eme¢epydoTnkav
QINETO 0OAOPOU PE WuXPO KATTVIOMO ME ATTIO Kal €viovn
MeTaxeipion Twv QIAETwy. O1 TTapduetpol L* kar a* édwoav
XOUNAOTEPEG TIUEG OTIG HETAXEIPIOEIG TNG NTTIOG JEBODOU EVW)
uYnAOTEPEG N TTAPAPETPOG b*, deixvovTag Tnv PeEYaAUTEPN
€KTOON TWV AVTIOPACEWY TOU JN €VCUMIKOU JauUPiouaTog OTIG

EVTOVOTEPEG ETTECEPYATIEG.
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Mivakag 13: Mapduerpog L*  (pwTevoTnTa)
QIaQPOPETIKOUG XPOVOUG {pavong Kal aAaTiopaTog

OTOUG

Xpovog gnpavong (h)

Xpovog 0 1 2 4 14
aAarioparog (h)
1 54,21 50,65 57,68 51,33 44 .10
(2,065) | (2,420) | (3,610) | (2,898) | (4,705)
2 56,34 55,77 55,87 50,80 50,24
(2,704) | (4,874) | (3,756) | (4,656) | (5,314)
3 53,69 54,59 50,88 57,38 47,12
(3,141) | (2,845) | (1,794) | (3,859) | (3,859)
16 48,91 55,01 57,90 56,31 54,33
(9,961) | (3,347) | (2,635) | (2,340) | (1,498)
NwTTd: 41,36 (3,216)
O1 TIgéG Twv TVAKWY gival péool Opol évreka emavaAfwewyv. O TUTTIKEG ATTOKAICEIG
paivovTal OTIG TTapeVOETEIg
Mivakag  14: lMapduetpog b*  (wxpdtnTa)  OTOUG
JIaQPOPETIKOUG XPOVOUG {pavong Kal aAaTiopaTog
Xpovog gnpavong (h)
Xpoévog 0 1 2 4 14
aAarioparog (h)
1 20,44 23,51 21,60 19,70 18,50
(3,769) | (4,271) | (3,111) | (1,403) | (5,034)
2 22,90 22,62 22,67 17,99 23,62
(3,608) | (4,002) | (3,897) | (2,966) | (4,815)
3 21,36 22,74 22,58 23,90 23,78
(4,574) | (4,230) | (4,490) | (5,044) | (3,248)
16 22,77 20,73 19,63 19,87 20,12
(4,685) | (4,987) | (3,491) | (4,264) | (4,498)

NwTé: 5,00 (0,967)

O1 migég Twv MVAKWY €ival péool 6pol évieka emavoAnyewv. Or TUTTIKEG aTTOKAICEIG

paivovTal OTIG TTapeVOETEIg
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*

Mivakag 15: Tlapduerpog a (epubpdTnNTO)  OTOUG
QIaQPOPETIKOUG XPOVOUG {pavong Kal aAaTiopaTog

Xpovog gnpavong (h)

Xpoévog 0 1 2 4 14
aAarioparog (h)

1 4,24 9,30 3,40 4,51 8,09
(1,786) | (2,029) | (2,594) | (1,073) | (3,540)

2 4,71 4,30 4,29 3,64 5,99
(3,742) | (3,556) | (3,225) | (1,950) | (2,668)

3 4,24 2,93 5,43 4,27 6,20
(2,621) | (2,765) | (3,092) | (1,796) | (1,776)

16 6,94 2,58 2,10 0,50 1,60
(3,593) | (1,579) | (1,480) | (2,178) | (1,513)

NwTré: -3,76 (0,966)

O1 Tipég Tou TTivaka eival yéool 6pol Evreka emavaAfwewy. O1 TUTTIKEG aTTOKAICEIG paivovTal
OTIG TTapEVOETEIG

5.2.8 EmiAoyn Twv KAaTaAANAOTEPWY CUVONKWYV XpoOvou

&Npavong kair aAarioparog

AauBdavovrtag utown Ta TTAPATIAVW ATTOTEAEOPATA O
KATOAANAGTEPOG XPOVOG aAaTiopaTog TMAEXBNKE N 1 wpa o€
d1GAupa xAwplouxou vartpiou 20%. O1 diapopeTIKoi Xpovol
¢npavong Oev  emrnpéacav TNV TTOIOTATA  TWV  TEAIKWV
TTPoIOVTWYV. 1" autd EeTmAEXONKavV 2 BIAQOPETIKOI  XPOVOI
¢npavong yia Trepaitépw MEAETN (0 kar 4 wpeg). Ta un
Enpapéva deiypata €dwoav aTTOOEKTA TEAIKA TTPOIOVTA, WE
OXETIKA ypryopn Kal olkovouIkr diadikacia. Ta deiyuata ue 4
WPEG ENpavon TTapouciacav eEAAPPWS KAAUTEPN TTOIOTNTA O€
oxéon ME TOoug UTTOAOITTOUG Xpovoug ¢npavong (1, 2 kar 14
WPEG).

H mepiekTikdTNTO 0 XAwplouxo varpio Atav 1,79% yia 1a un

enpapéva deiypata kai 2,12% yia autd TTou ¢npdbnkav yia 4
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wpeG. H xapnAf 1TepiekTikOTNTA 0 XAwpIlouxo vartpio (1-2%)
gival yvwoTo 0Tl BeATIWVEI TNV aTTOdOCN KAl TAV IKAVOTNTA
ouykpAdTnONg  VvEPOU  TWV  MUWV  Tou  aANEUUATOG
(Sigurgisladottir et al, 2000). 'evikG 01 HIKPOTEPES ATTWAEIEG
TTapatnEnénkav ota pn ¢npauéva @IAETa. H attwAgia Twv
TpwTEiVWY Oev PpEOnke TTOAU uwnAr. Ocov agopd Tn
OUVEKTIKOTNTA, Ogv TTapatnpAdnkav Ol1a@opéG HETALU Twv
SIOQOPETIKWV XPOVwV aAaTiopaTog (1, 2 kal 3 wpeg), yI' auto
Kal n €mAoy TnG 1 wpag Bewpndnke n KaAUTEPN AOYW
ouvTopiag. To XpwMa Twv KOTIVIOTWV TIPOIOVTWV  Oev
ETTNPEACTNKE ATTO TOUG BIAPOPETIKOUG XPOVOUSG AAATIOUATOG
Kal Enpavong yr' autd ETTIAEXBNKE TO KATIVIOPO XWPIG
¢npavon yia va otrAotroin@ei n OuvoAikh eTTeCepyaaia.
2NMAVTIKOG TTAPAYOVTAG OTNV ETTIAOYH TWV KATAAANAOTEPWV
OUVONKWV ETTECEPYQOTIAG Eival N YVWHPN TWV KATAVAAWTWV.
Ta atroteAéopaTa Tou opyavoAnTITIKoU eAéyxou dev £deICav
ONUAVTIKEG OIAQOPEG METACU TWV OEIYUATWY, WOTOCO Ol
OOKIYAOTEG TAV O€ BE0N va TIG AvVAYVWPIOOUV.

H emAoyr Twv ouvOnkKwyv autwyv EyIve Kupiwg AaupdavovTtag
uTTOYn TNV TToI0TNTA TWV TEAIKWYV TTPOIOVTWY, TN MEIwon
KOOTOUG Kal Xpdvou Tng eteepyaciag. 'ETol TTapaxdnke Eva
TENKO TTPOIOV OoXedOV OMOIO PE AUTO TOU TTaPAdOCIaKOU

KOTTViIOJATOG.
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5.3 H emidpaon tTng {Rpavong, mrieong kair Tou xpoévou
KOTTVIOMOTOG OTA QPIAETA TTECTPOPAG

5.3.1 ETidpaon Twv JIAQOPETIKWYV ETTESEPYACIWV OTNV

amrodoon

H tmroiétnta kai n amédoon Twv KATTVIOTWV OAIEUPATWY
eCapTWVTAI ATTO TNV OPXIKN TTOIOTNTA TNG TTPWTNG UANG Kal
TIG dIEPYQOieg TTOU akoAouBouvTal yia TNV TTapaywyr Twv
TEANIKWV TTPOIOVTWY. Z€ QUTEG TIG OIEPYACIEC AVIKOUV: O
ATTOKEQAAIONOG, N QIAETOTTOINON, 1N QTTONAKPUVON
OKOVOVIOTWY OnueEiwv Tou OAIEUPATOG, N €mAoy NG
emegepyaoiag Tou 6a akoAouBnBei kal n oTroia oxeTICETAI UE
TN OIdpKela TNG ETTeCepyaoiag Kal TIG €PAPHOCOPEVES

Bepuokpaoieg (Cardinal et al., 2001).

‘Exel d10mmoTwOei 611 6Tav Ta aAicupaTta eupatrifovial o€
OIGAUPa  GAPNG  aTTOPPOPOUV 1 aTToBAAAOUV  VEPO  Kal
OpYyavikd ouOoTaTIKA avaAoya ME T OUYKEVTPWON KAl TN
Bepuokpacia Tou BIOAUPOTOG. ZUYKEKPIYEVA, Ta OAIEUPATA
TToU gupatTiCovral o€ dIaAUPATA PE XOUNAEG CUYKEVTPWOEIG
XAwpIlouxou vaTpiou augavouv ToV OYKO TOUG EVW EKEIVA TTOU
epparmTiCovial o€ UYPNAEG  OUYKEVTPWOEIG  XAwpPIOUXOU
vaTpiou augdvouv 1o TToo000Td GAATOG 0TN OAPKA TOUG KAl O€

MIKPO BaBuod Tn ouykévipwaon Tou vepou (Horner, 1997).

To apxikd Bdpog Twv QIAETwY TTEoTpoag ATav 12,64kg. H
ammoudkpuvon NG KEPAARG, OTTOVOUAIKNG OTAANG, aipartog
KAl TITEPUYiWV 0drynoe o€ atrwAgla BApoug TNG TAENG Tou
47,3%. O1 amwAeieg Papoug Adyw emetepyaoiag ATav

uwnAOTEPEG OTa QIAETO TTOU UTTéoTnOAV ¢&npavon yia 4h
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otoug 43°C  (28,8%) €vavil  Twv  ATTWAEIWV  TTOU
TTapartnenénkav oTa QINETO TTEOTPOPAG TTOU
eTMEgEPYAOTNKAY  XWPIG Trponyoupevn ¢hpavon (23,7%).
2T1ov Trivaka 16 divovtal o1 aTTWAEIEG TTou TTapaTneridnkav
OTIG OIOQPOPETIKEG OUVONRKEG E€TTECEPYAOIAC TWV KATTVIOTWV
QINETWYV TTEOTPOPAG. OTTwg ptropei va mapatnpnBei atrd Tov
Mivaka 16 600 evTOVOTEPEG O CUVONKEG ETTECEPYATIEG TOOO

UWNAOTEPEG OI ATTWAEIEG OTA TEAIKA TTPOIOVTA.

Mivakag 16: ATTwAgIEG BApoug (%) Twv QIAETWYV TTECTPOPAG

KATA TNV £TTECEPYQTIa

2uvOnkeg Trieong
Xpovo
Mn £npapéva srrs&spvchriag 1bar | 1,5bar | 2 bar
30 min 12,8 22,9 28,2
45 min 15,6 28,6 29,1
60 min 17,4 25,9 33,2
=npapéva (4h)
30 min 20,4 29,9 30,9
45 min 24,2 28,0 33,3
60 min 24 1 33,7 35,0

To aAdTiopa Twv delyuaTwy o€ didAupa XAwpioUuxou vaTpiou
20% yia 1h odriynoe o€ auvénon Tou BApoug Twv delyudTwyv
NG TA¢NG ToU 2,9%, evwy n ¢Rpavon Twv 4h odriynoe oe
ammwAeIeg TNG TAENG Tou 9%. Avakoivwbnke Ot TTapOuOoIa
emegepyaoia 611 N augnon BAapoug TTou TTapaTNPENONKE KATA
TNV emegepyacia Tou aAatiopatog ATav Tng TAENG TOU
1,3+1% (Siskos et al., 2005).
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AlammoTWONKE OTI 01 ATTWAEIEG OTA QIAETA TTECTPOPAG TTOU
TTpoNABav ammd dIaQOoPETIKEG OCUVONKEG TTiEONG TTapouCiacav
OTATIOTIKA onuavTikég  Olagopéc  (p=0,002), onpavTikég
dlaQopEg TTapaTnEABNKav €TTiong Kal HETAEU TWV ATTWAEIWV
Twv Oelyudtwyv TTou TIPoAABav atmd  TIG  OIAPOPETIKEG
ouvOnkeg &npavong p=0,010 (0 kai 4h) (Zxnua 6). A6 10
oXAMa 6 uTTopei €tTiong va TrapatnEnBei o1 Ta QIAETA TTOU
KATTVIOTNKAV O€ aTUOOQAIPIKN TTIECN TTAPOUCIACcaV ATTWAEIEG
TTou dev Cemmépaocav 10 20%. Mpétrel va onueiwBei o611 Ta
KATTVIOTA TTPOIOVTA TTOU TTapackeudoTnkav o€ 1,5 kai 2,0bar
OuvOnkeg Trieong Oev eu@AviIcavV OTATIOTIKA ONPAVTIKEG
Ol0QOpPEG METAEU TOUG.
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2xnua  7: ATTwAgieg TTOU  TTAPATNPENONKAV  OTa  QIAETA

TTEOTPOPAG O€ DIOPOPETIKEG OUVONKEG TTiEONG
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O1 ammwAeleg Bdpoug €TTioNg TwWV  {NPOUEVWY KAl [N
ENPAMEVWY  BEIYUATWY  TIPIV. TO  KATIVIOPA  eggavicav
ONUAvVTIKEG  OlOPOPEC METAEU  TwWv  OEIYUATWY  TTOU
ETECEPYAOTNKAY OE QTPHOOQAIPIKY TTECN KOl AUTWYV TTOU
emmegepydotnkav oe 1,5 kai 2,0bar (Zxfua 8). O1 atrwAeleg
TToU Traparnerénkav ota oOciygara Tou TTponABav e
epappoyn Tieong 1,5 kai 2,0bar dev €ixav onuavTIKESG
Ol0QopPEG.

“HPARMZH
O 0
il | 4

ATMWOALIEC OTHY ammodoon %

1.0 1.5 2.0
Micar (har)

2xnNua 8: ATTWAEIEG TTOU TTapATNERBNKav o€ {nPauEva Kail hn
QINETA TTECTPOYAG

5.3.2 ETidpaon Twv SI0QOPETIKWYV ETTESEPYATIWV OTNV

uypaocia
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Ao Tov Tllivaka 17 @aivetar OTI n OUYKEVIPWON TNG
Uypaciog TwWV KATIVIOTWV QIAETWV TTECTPOPAG KUPAVONKE
METaEU 63,52% kal 69,53% evw 0 péoog 6pog peiwong TNG
uypaciag yia 6Aa Ta dciypara Katd Tnv emegepyacia ATav
7,27%. Alo@opEg OTnV ammWAEIa uypaoiag PETAEU Twv
OclyudTWY  TTapaTtnerinkav  povo o€ autd Ta  OTToid
&npdabnkav TIpIv TNV €TTeEEpyania TOU KATTVIOPATOG KAl OTA
Mn énpapéva (p=0,016). 'ETol, Ta pev Enpapéva QIAETa gixav
Méoeg ammwAeieg TG TAENS Tou 8,90%, evw autd TToU Ogv
déxTNKavV ENpavaon TIpIV TO KATTIVIOUA EiXaVv PHEOEG ATTWAEIEG
5,65%. O1 d1a@opeTIKOi XpbdVvol £TTEEEPYATIAg KAl Ol CUVOAKES
TTieong &ev @AvNKe va eTTNPEACOUV ONUAVTIKA TIG OTTWAEIEG
uypaciog Twv KaTVIOTWV OMEUpdTwy. EmimmAéov, Ogv
TTapaTnEROnKav  OTATIOTIKA  ONPAVTIKEG  OIAQPOPEG  OTIG
ouvouaouéveg  OpAocEIC  Twv  TTAPayoviwyv:  XpOvog
emegepyaoiag - Tieon, xpoévog emegepyaoiag —¢npavon,

¢npavon-ticon (Mivakag 18).
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Mivakag 17: Yypaocia % oTa OIAQOPETIKA ETTECEPYAOTUEVA
QINETA TTECTPOYAG

2uvOnKeg Trieong
. Xpoévo

Mn Enpapéva £Tr£§§pyacg:iqg 1 bar 1,5bar | 2bar
66,39 69,53 67,34
30 min (0,762) | (1,277) | (0,332)
66,01 67,59 68,52
45 min (1,002) | (1,578) | (0,313)
67,00 68,85 68,40
60 min (0,476) | (1,311) | (0,368)

=npapéva 4h
67,26 64,69 63,70
30 min (0,838) | (0,569) | (0,558)
65,20 63,52 64,69
45 min (1,98) (0,088) | (0,546)
65,60 68,61 65,39
60 min (1,534) | (1,639) | (0,840)

Nwré: 71,79 (0,298)

O1 Tigég Tou TTivaka gival pégol 6pol TpIwv emavaAfpewv. O1 TUTTIKEG aTTOKAICEIG @aivovTal
OTIG TTOPEVOETEIG.

O1 emmAeyOueveg €TTECEPYAOIOG OTN OUYKEKPIYEVN €pyaaia
odnriynoav otnv mapaywyn QIAETwV TTECTPOPAG UWNASTEPOU
TTO000TOU UYPOOiag CUYKPITIKA PE Ta aTToTEAEOUOTA GAAWV
epeuvnTwy. O1 Goulas & Kontominas, (2004) avépepav 611 TO
TTO000TO UYPACiag VWTTWY QIAETWY OKOUMTIPIOU PEIWONKE
armé  752% og 59% ANoyw Tng emegepyaciag  TOU
kamviopatog. H amwAeia auty Atav 21,2%, 3 @Opég
upnAdTEPN atrd auth TTOU TTapaTneEnénke otnv Trapouca
epyacia. Agicel va onueiwBei 011 0 PYEOOG OPOG uypaciag
(66,57%) Twv QINETWV TTECTPOPAG Eival TTEPITIOU iI00G YE TNV
emBupunTA atrd Tn Biouynxavia (65%) (Cardinal et al., 2001).
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Mivakag 18: AvaAuon dlakupavong uypaaciog

*

Mapdyovrag DF F P
Xpévog 2 1,89 |0,264
=iRpavon 1 15,83 | 0,016
Micon 2 0,92 | 0,468
Xpbévog*=npavon 2 0,48 | 0,652
Xpoévog*licon 4 1,27 | 0,411
=iRpavon*llieon 2 2,63 | 0,186
ZPAApa 4

20voAo 17

*P<0.05 Seixvel OTATIOTIKA GNUAVTIKES BIAPOPES
O1 Puwastien et al. (1999) peAétnoav TIG XNUIKEG METABOAEG
o¢ aMievpata Tou YAUKOU Kal  OAgupou  vepou  TTOU
MayelpeuTNKaV HE OIAQOPETIKEG UEBODOUG. AvEpepav OTI n
MEiwoN TNG uypaciag KATa Tnv €TTECEPYaOia Twv deEIyUATwY
Me aTtud Atav 7,8%, 1moocooTd TTOpPOuUoIo pE  auTtd TG
OUYKEKPIPEVNG EPYATiag, eV PE TO YACIKO KAl TO TNYAVIOPO
ol atrwAeleg augndnkav oe 18-37% kai 17-54% avrioTolxa.
2¢ Ociyyata TOVOU TTOPOATNPNONKE peEiwon Tou TTOCOCTOU
uypaciag katd tnv emegepyacia pe atud TNG TAENG TOU
8,5%. AlatmoTwenke €1Tiong OTI JE TV AUgnNon Tou Xpovou
eTegEPYaoiag augAbnke n PEiwWON TOu TTOOCOOTOU UYPACiag,
OUYKEKPIPEVA N Peiwon TG uypaciag aviABe oto 10% yia
emmegepyaoia 55min kai oto 14,8% yia emmeepyacia 90min
(Garcia-Arias et al., 1994). AvrtiBeta OTn OUYKEKPIPEVN
epyacia Tapatnpribnke OTI O XPOVOG E£TTEgepyaoiag Oev

00AyNo€ o€ DIOPOPETIKEG ATTWAEIEG UYPATIag.
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5.3.3 Emidpaon Twv OINQPOPETIKWV ETTECEPYATIWV OTO
OAIKO Aitrog

H ouykévipwaon Tou AiTToug ota @QIAETa TTEOTPOPAG divovTal
otov [Mivaka 19 ek@pacuéva e€TTi Enpou Kal eAeUBepa
XAwpPIoUX0oU vaTpiou yia TNV €UKOAOTEPN eppnveia Toug. Ol
UYNAEG TIMEG TwV  TUTTIKWV  ATTOKAICEWV  deixvouv TN
OnNUAavTiki dlaKUPavon TNG KATAvoung Tou AITTOUG OTO CWHO

TWV QIAETWV £TO1 €ival TTIOAVES HEYAAES DIAPOPEG.

O péoog 6pog Tou TTO00C0TOU AITTOUG CUVOAIKG oTa deiypaTa
TéoTpOoPag Bpeébnke 19.83% pe eAdxiotn Ty 16,16% kai
MéyioTn 23,71% (emmi ¢npou Kkal PETA TNV a@aipecn Tou

¥Awplouxou varpiou) (Mivakag 19).

O xpoévog ¢Apavong TpIV TO KATIVIOPA ATav O TTapAyovTag
TTOU €TTNPEEACE ONPAVTIKA TN OUYKEVTPWON TOu AITTOug
(p=0,004) (Mivakag 20). 'ETol, Ta QIAETA TTECTPOPAG TTOU
utréoTnoav  ¢Apavon  TIpIV. TNV ETTEEEPYQOia  TOUG
TTapoucsiacav augnon TnG OUYKEVTPWONG TOou AITToug Tng
Té&ENG Tou 39,70%, evw autd TTOU dEV ENPABNKavV TIPIV TO

KATTVIOPQ gixav augnon tnG 1agng tou 21,11%.

O1 Garcias-Arias et al., (1994) avakoivwoav 6Tl TO TTOCOOTO
AitTroug augnBnke Katd Tnv eTTeCEpyacia aNEUPATWY O€ ATuo,
Kupiwg Adyw Tng amwAeiag vepou. O1 Espe et al., (2002)
TTapatipenoav o1l T0 TTO000TO AITTOUG MPEIWBNKE KATA ThV
ETTECEPYaTia  QINETWY  OOAOUOU  PE  WUXPO  KATIVIOMA.
Avépepav etTiong OTI OTAV TO KATTIVIOUA TTPAYHATOTTOINONKE

0€ uYnAOTEPEG BEPPOKPATIEG N TIUA TOU TTOOOOTOU AITTOUG
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ATaV uYnAoTEPN, WOTOCO Ta atroTeAéopara Oev €0eIEav

OTATIOTIKA ONUAVTIKEG OIAPOPEG.

Mivakag 19: >uykévipwon Aittoug %
emegepyaopéva TTPoIdvTa (€TTi ENPOU Kal YETA TNV aPaipeon
XAwpIloUxou vaTpiou)

oTa  OIAQOPETIKA

2uvOnKeg TTieEong
— . Xpovo
Mn =npapéva sns§§pya§iag 1 bar 1,5bar | 2bar
19,99 16,16 16,31
30 min (0,136) | (1,392) | (1,306)
20,07 20,29 19,99
45 min (2,76) (3,00) | (0,567)
17,61 20,04 16,36
60 min (3,31) (1,89) | (1,117)
| =npapéva 4h
23,02 20,88 20,40
30 min (4,24) (3,14) (2,36)
19,37 17,76 21,44
45 min (1,196) | (0,502) | (2,75)
22,35 23,71 21,10
60 min (0,335) | (6,53) (0,53)

NwT6: 15,11 (4,04)

O1 TIpég Tou TTivaka gival péool 6pol TpIwV eTavaAfwewy. O1 TUTTIKEG aTTOKAICEIG paivovTal

OTIG TTOPEVOETEIG.

Mivakag 20: AvaAuon diakupavong yia 1o oAIkG AiTrog

*P<0.05 deiyvel OTATIOTIKA GNUAVTIKEG dIAPOPES

MapdyovTtag DF F P
Xpovog 2 0,99 | 0,449
=iQpavon 1 35,75 | 0,004
Micon 2 2,30 | 0,216
Xpbévog*=npavon 2 13,63 | 0,016
Xpovog*Micon 4 6,50 | 0,049
ZRpavon*lieon 2 1,05 | 0,430
2@AaApa 4

20voAo 17




97

O1 Puwastien et al., (1999) peAétnoav TIG PETOABOAEC OTN
OUYKEVTPWOTN AITTOUG PETA ATTO TAYAVIOUA KAl WrOIPO TWV
dclyudtwy. Alatmiotwoav 0TI N CUyKEVTPWON Tou AITToug
aug¢ABbnke e TIC €TTECEPYATiEG, N AUgnon auti aTTodOBNKE
oTNV ammwAegIa vepou Kal 0TV a1ToppoPnon AITToug artro 1o
Mayeipikd AadI TTou XpnolyoTroinenke. AvtiBeta, Ta dciypara
TTou emeepydoTnkav o€ aTud dev TTapouciacav dIapopEg
OTn OUYKEVTPWON TOU AITTOUG UE TA HN ETTECEPYATHEVA.
Avahoyeg dIATTIOTWOEIG €yIvav Kal atrd GAAOUG €PEUVNTEG
MEAETWVTOG TNV ETTidpacn Twv OIOPOPETIKWY PEBOdWV

MayEIpPEPATOS 0TN oUOTAON TNG TTECTPOYPAG.

H au&énon otn ouykévipwaon Tou AITToug TTou TTapaTtneEniénke
OTn OUYKEKPIMEVN €pyaoia TmBavd va ATav aTTOTEAECTUA
QATTOKAEIOTIKA TNG MEIWONG Twv alwTOUXWV EVWOEWV TTOU
TTapatnEnenkav kKatd T1n OIApKEId TWV €QAPPOCONEVWV
emmegepyaoiwy. ‘ETol, o uwnAoTEPEG aTTWAEIEG alWTOUXWV
EVWOEWV 00ynoav o€ UYNAOGTEPEG CUYKEVTPWOEIG AITTAPWV

UAWV Kal avTiBeTa.

5.3.4 Emidpaon Twv SIOQOPETIKWV ETTESEPYACIWV OTIG

TTPWTEIVEG

O1 amrwAgieg Twv  alwToUXwV EVWOEWV €TTNpedoTnKav
OonNUavTikKad o1d TNV ¢Rpavon ToU EQAPPOOTNKE TIPIV TO
kamviopa (p=0,013) (Mivakag 21, 22). AkpiBwg avTiBeTa
ATAV KAl T OTTOTEAéOPATA TTOU TTapaTnpEnénkav yia TIg
METABOAEC Twv AimTapwyv UAwv (5.3.3). O1 peyaAuTepeg

ATTWAEIEG alWwTOUXWV EVWOEWV TTapatnenonkav ota QIAETa
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TTEOTPOYAG TTOU ¢npddnkav yia 4h Trpiv Tnv emegepyaacia
ToUG (16,14%), evw o1 ammwAeleg OTa deiyyaTa TTou Oev
déxTnkav ¢Apavon ATav TG 1édé¢ng Tou 10,14%.

Avahoya atroTEAEOUATA OXETIKA ME QTTWAEIEG TTPWTEIVWV
KAt Tnv eTmegepyaoia avakoivwinkav kai atmd dAAoug
epeuvntég (Bhuiyan et al., 1986b). H peiwon Tou TToCOCTOU
TWV TIPWTEIVWV, O€ OKOUMTIPI TToU TIponABe ammd Tov
ATAQVTIKG Kal eTTECEPYAOTNKE PE Bepud KaTTVIopa ATav 10%.
AMN\oI epeuvnTEC aoxoAnBnkav Ye TNV {Apavon KUTTpivwy o€
dlaQopeTIKEG Bepuokpaaieg (50, 60, 70°C) yia xpovo (0, 2, 4,
6, 8, 12, 24h) ka1 TTapaTAPNOCAV CNUAVTIK HEIWON TwV
OOUAQIOPIAIKWV OMAdWV. H MEYIOTN MEiwon
TTpaydartotroindnke T Tpwteg 2-4h (Raghunath et al,
1995).

Mivakag 21: AvaAuon JdlakUPAVONG YIO TO OUYKEVTPWON
TTPWTEIVWV

*

Mapdyovrag DF F P
Xpoévog 2 4,60 | 0,092
=iQpavon 1 18,04 | 0,013
Micon 2 6,24 | 0,059
Xpbévog*=npavon 2 2,98 | 0,161
Xpoévog*licon 4 1,27 | 0,412
=Qpavon*lieon 2 7,04 | 0,046
ZPAApa 4

20voAo 17

*P<0.05 deixvel OTATIOTIKA CNUAVTIKEG OIOPOPES
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Mivakag 22: Xuykévipwon TTPWTEIVWV % oTa OIOPOPETIKA
ETTECEPYAOTPEVA TTPOIOVTA (ETTI ENPOU Kal PETA TNV APAipEDN
XAwplouxou vaTpiou)

2uvOnkKeg Trieong

Xpbévog
Mn =npapéva | emeepyaoiag 1 bar 1,5 bar | 2bar

76,21 74,92 81,49

30 min 2,26) | (1.77) | (0,557)
65,53 69,69 76,72
45 min (0,205) | (3.18) | (1,90)
66,89 77,49 79,39
60 min (1,48) | (3,95) | (4,29)
| Znpapéva 4h
68,77 68,35 69,81
30 min (2,99) | (4.81) | (0,586)
67,09 71,50 66,43
45 min (0,372) | (1,43) | (0,145)
70,81 73,01 69,81
60 min 4,43) | (0,815) | (3,12)

NwTTé: 82,89 (8,34)

O1 TIpéG Tou TTivaKa gival péool 6pol TpIwV eTavaAfwewy. O1 TUTTIKEG aTTOKAICEIG paivovTal
OTIG TTOPEVOETEIG.

5.3.5 Emidpaon Twv JIOQPOPETIKWV ETTELEPYATIWV OTO
pH

H 1y pH Twv ahieupdtwy gival ouvnBwg uwnAdTtepn Tou
6,0. Ooco uwnAdétepo civar 10 pH oTa €mTEgEpyaouéva
aAieupata 1600 augdvel n mMOavoTNTa AvAaTITUENGS BakTnpiwv
TTou Ba 10 odnyAoouv ot aAloiwon Toug (Regenstein &
Regenstein, 1991).

O1 petapBoAég Tou pH avaloya e Tnv ETTECEPYOTia TTou

utTéoTNOoQAV Ta QIAETA TTECOTPOYAG PaivovTal aTov Mivaka 23.
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Mivakag 23: MetaBoAég pH oTIG OIA@OPETIKEG CUVONRKES

eTTegepyaoiag
2UVONKEG TTiEoNG
Xpbévog
Mn Enpapéva emegepyaoiag 1 bar 1.5 bar 2 bar
6,40 6,40 6,30
30 min (0,141) (0,141) | (0,028)
6,50 6,58 6,28
45 min (0,071) (0,226) | (0,354)
6,57 6,40 6,24
60 min (0,396) (0,141) (0,10)
=npapéva 4h
6,53 6,37 6,33
30 min (0,014) (0,085) | (0,057)
6,39 6,30 6,22
45 min (0,085) (0,028) | (0,057)
6,28 6,43 6,22
60 min (0,057) (0,057) | (0,071)

NwTrd: 6,50 (0,141)

O1 Tigég Tou TTivaka gival pégol 6pol TpIwv emavaAfpewv. O1 TUTTIKEG aTTOKAICEIG @aivovTal
OTIG TTOPEVOEDEIG.

O1rwg @aivetal atrd ToV TTivaka 23 o1 dIAPOPETIKEG OUVONRKEG
emegepyaoiag dev @aivetal va emmnpéacav Tnv TiuR Tou pH
Twv delyudrtwyv. Mikpry ueiwon otnv Tiy  pH TTaparnpenénke
oTa emmeCepyacpEéva  ahielpata O€ OUYKPION HE TA MN
emegepyaopéva. H peiwon TG TIWAG Tou pH OTIG KATTVIOTEG
TEOTPOYEG  TTapeUTTOdiCEl TN PakTnpioky avarmTuén Kai
augavel To xpdvo ouvTtripnong Toug. H petaBoAr Tou pH tTou
TaPATNPNONKE, OCUPQWVEI HPE Ta aATTOTEAEOUOTA  AAAWV
epeuvnTwy. O1 Espe et al., (2002) avépepav 611 TO pH o€
QINETA 0OAOPOU TTOU €TTEEEPYAOTNKAV WE WUXPO KATTVIOMQ,
MEIWBNKe o€ KGBe OTAdIO e€TTECEPyaTiag Kal OTI N PeEiwon

auTtp augavotav Pe TNV auénon Tng Bepuokpaciag. e
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TTapopola  arroteAéopara  katéAngav ol Goulas &
Kontominas, (2004) o1 otroiol ammédwaoav 1n peiwon Tou pH
oTn  ouykévipwon dAatog Kal OTO0  XAPNAS TTO0000TO

uypaaciag.

5.3.6 Emidpaon Twv OINQPOPETIKWV ETTECEPYATIWV OTA
OPYOAVOANTITIKA XOPOKTNPIOTIKA

5.3.6.1 Xpwpua

2TOTIOTIKA ONUAVTIKEG OIOPOPEG OTO XPWHA TWV TEAIKWV
TTPOIOVTWY TTapaTtneridnkav ota Ociypata TTou TTponABav
atmd diaopeTikéEG ouvOnkes Trieong (p=0,001) (Mivakag 24,
25). H augnon 1ng Tmieong odAynoe 0€ eVIOVOTEPO OKOUPO

XPWHA OTA TEAIKA KATTVIOTA QIAETA.

O1rwg @aivetal oto oxXAPa 9 Ta QIAETA TTOU KATTVIOTNKAV O€
ATUOO@aIPIKN) Trieon Ogv €ixav E€VIOVO XPWHG KATTVIOTOU
TTPoIévToG. Me TNV augnon Tng Trieong, n oTmoia ouvodeUTNKE
ME avaloyn aufnon TnG OepuoKPACiag, TO XPWHA Twv
Oelyudtwy  Eyive eviovoTepo (Kagé-kiTpivo). Qotdoo, Ta
QINETA TTOU €TTECEPYAOTNKAV O€ Ouvlnkeg Trieong 1,5 kai
2,0bar dev TTapouciacav OTATIOTIKA ONUAVTIKEG BIAPOPES

WG TTPOG TNV €VTAON TOU ETTIPAVEIOKOU XPWHATOG.

O onuavtikOTEPOG  TTapAyovTag TIou  €TTNPEAdel  TIG
avTIdpAoelS PN evCuuIkoU paupiopatog (Maillard) kair To
OXNMOTIONO XPWHOTOG OTA KOTTVIOTA TTpoiovTa  €ival n)

Bepuokpaaia, n otroia augdvel Je TNV augnon TG TTiEonG.



102

Mivakag 24: AvdAuon O&iakupavong vyia TIG TIUEG Tou
ETTIPAVEIOKOU XPWHATOG

*

Mapdyovrag DF F P
ZRpavon 1 0,68 | 0,457
Xpovog 2 4,76 | 0,088
Micon 2 69,09 | 0,001
ZRpavon*Xpovog 2 0,55 | 0,615
ZRpavon*lieon 2 0,54 | 0,621
Xpévog*llieon 4 0,12 | 0,967
ZPAApa 4

2UvVOAo 17

*P<0,05 utrdpxouV OTATIOTIKA CNUAVTIKEG SIOPOPES

Mivakag 25: AvaATmTuén Xpwuatog oOTIG  OIOPOPETIKEG
OUVONAKEG ETTECEPYOTIAg

2UVONKEG TTiEoNg

Xpbévog

Mn Enpapéva | emegepyaoiag 1bar | 1,5bar | 2 bar
30 min 1,34 8,80 9,07
45 min 2,14 12,83 | 10,39
60 min 4,51 11,10 | 12,71

| =npapéva 4h

30 min 0,67 9,08 9,35
45 min 3,45 9,37 12,32
60 min 1,78 10,36 | 11,59

O1 TIpéG TOU TTiVOKA €ival HETOI OPOI EVVEQ ETTAVOAAWPEWV.

O1 Siskos et al., (2005) epdappooav Trieon 2bar o€ QIAETQ
TTEOTPOYAG Kal dlaTTioTwoav au¢non TG €vraong Tou
XPWHATOG TwV TIPOIOVTWY. MeAeTABNKE TO PN €VCUMIKO
Maupiohga o€ poviéAO ouoTnua e Bdon TO vePO g
OIOQPOPETIKEG CUYKEVTPWOEIG QVTIOPWVTWY, O€ OIAPOPETIKOUG
XPOvoug emegepyaciag Kal  OIAQPOPETIKEG OEPPOKPATIEG.
AvakolivwBnke OTI n KivnTIKA oTaBEpd  TNG avTidpaong
augnbnke pe TNV aug¢non Tng Beppokpaciag (Carabasa-
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Giribet & Ibarz-Ribas, 2000). ZUpgpwva pe Toug Fogliamo et
al., (1999) dev diammoTwOnKav dIAPOPEG TNV EVIAON TOU
XpwHaTog o€ Beppokpacieg avw Twv 120°C, wotdoo o€
Bepuokpacieg avw Twv 150°C n auvgnon Tou Pn €vqUUIKoU

MaUPIoPATOG ATAV TTOAU £VTOVN).

11 4

10 4

“BuTaan XpiopoTod Komao oy

1.0 15 2.0
Micon (har)
2xAua 9: Méoeg TINEG TNG METARBANTAG XPWHO WG TTPOG TOV

TTapAyovTa TTiEon

5.3.6.2 ATTOOEKTOTNTA WG TTPOG TO XPWHA
H amodektotnTa Twv OOKINOOTWY WG TIPOG TO Xpwuda
eTNPedoTNKeE ammd TIG ouvlnkeg Trieong (p=0,008) o6tmwg

OUVERN Kal e TNV éviaon Tou XpwpuaTog (Mivakag 26, 27).
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Mivakag 26: ATTOdeKTOTNTA TWV OOKINAOTWY WG TIPOG TO
XPWHA TWV TEAIKWV TTPOIOVTWV

2uVvOnKeg Trigong

Xpoévog

Mn Enpapéva emegepyaoiag 1bar | 1,5bar | 2 bar
30 min 4,19 7,42 9,76
45 min 5,37 11,02 10,77
60 min 6,12 6,67 11,92

| =npapéva 4h

30 min 2,07 7,88 9,10
45 min 4,93 9,31 10,52
60 min 2,24 10,52 9,62

O1 Tipég Tou TTivaKa gival yéool 6pol EvvEQ ETTAVAANWEWY

Mivakag 27: AvaAluon dlokupavong yia TV ATTOOEKTOTNTA
TWV TTPOIOVTWY WG TTPOG TO XpwHa

Mapdyovrag DF F P
=ipavon 1 0,87 | 0,404
Xpoévog 2 1,90 | 0,263
Micon 2 20,64 | 0,008
=Rpavon*Xpovog 2 0,00 | 1,000
ZRpavon*lieon 2 1,16 | 0,401
Xpévog*llieon 4 0,13 | 0,966
ZPAApa 4

20voAo 17

*P<0,05 uttdpyouv OTaTIOTIKA ONUAVTIKEG DIOPOPES

O1 doKIpaoTEG ETTEAECAV WG TTEPICOOTEPO ATTOOEKTA TA PIAETA

TTou emegepydotnkav oe tieon 1,5 kai 2,0bar, Ta deiyuara

OnAadr ME TNV EVTOVOTEPN £VTAOT KOAPE — KITPIVOU XPWHATOG

(Zxnua 10). Aev dilatmoTWONKAV ETTIONG ONUAVTIKEG dIAPOPES

METAEU TwV OEIYMATWY TTOU TTPoNABav pe epapuoyn 1,5 kai

2,0bar Trieong (ZxAnua 10).
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11 1

AMMoosKTOTNTC XpOPOToC KOTAT TN

10 15 20
Micon (har)

2xnua 10: ATTOOEKTOTNTA TWV QIAETWYV TTECTPOPAG WG TTPOG

TO XpWHA.

5.3.6.3 Apwpa KatrvioToU TTPoidvTog

H emegepyaoia Tou Katvioparog mpoodidel oTa ahieluaTta TO
XAPOKTNPIOTIKO dpwua TwV KATIVIOTWV  TTpoidvTiwy. H
OIOQPOPETIKEG €QAPUOCOUEVEG TTIECEIC ATAV O TTAPAYOVTAG
TTou emnpéace TNV avamrtuén Tou apwpuatog (p=0,003)
(Mivakag 28, 29). Ta aAlieupaTta TTOU ETTECEPYAOTNKAV OF
ATUOO@AIPIKN TTiEon Ogv €dwoAvV TTPOIOVTA HE IKAVOTTOINTIKO
dpwpa.  AvtiBeta, T0  dpwua TwWV  QIAETwWV  TTOU
emegepydotnkav o€ meéoeig 1,5 kai 2,0bar Tav onuavtiké

EVIOVOTEPO. Aev  TTOPATNEAONKAV  ONUAVTIKEG  OIAQPOPES
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METAGU TWV delyudTwy TToU TTPoNABav utrd OUVBnKeG TTiEONG

(1,5 ka1 2,0bar).

Ta mapatrdvw artroteAéopata deixvouv OTI 0 OUVONAKES

TTieong, OToU Ol

Bepuokpacieg €ival

uYnAOTEPEG,

gival

EVIOVOTEPN N TIAPAYWYH OUCIWV TIOU OXETI(ovTal HE TO

ApWHA TWV KATTVIOTWV TTPOIOVTWYV (QPAIVOAIKWY OUCIWV).

Mivakag 28: ‘Ektaon apwuatog (ooun, yeuon) OTIG
OIOQOPETIKEG OUVONKEG TTECEPYATiQg
2uvOnkeg Trieong
) Xpovog 1bar | 1,5bar | 2bar
Mn Enpapéva | eTegepyaoiag
2,70 717 9,92
30 min (3,031) | (2,302) | (3,007)
4,45 10,75 10,30
45 min (3,082) | (2,527) | (2,643)
4,98 10,75 10,33
60 min (3,026) | (3,032) | (2,316)
\ Enpapéva 4h
3,28 9,58 10,11
30 min (3,317) | (1,889) | (2,094)
6,96 8,38 12,00
45 min (3,935) | (3,806) | (1,888)
3,79 11,66 10,43
60 min (3,001) | (1,796) | (3,763)

O1 Tipég Tou TTivaKa gival éool 6pol EVvEQ ETTAVAANWEWY
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Mivakag 29: AvaAuon diakupavong yia TIG TINEG TOU
apwuaTog

MapdyovTag DF F P
=iApavon 1 0,85 | 0,410
Xpoévog 2 2,52 | 0,196
Micon 2 34,42 | 0,003
=Rpavon*Xpovog 2 0,27 | 0,778
ZRpavon*lieon 2 0,01 | 0,995
Xpévog*llieon 4 0,96 | 0,515
ZPAApa 4

20voAo 17

*P<0,05 uttdpyouv OTaTIOTIKA ONUAVTIKEG DIOPOPES

Avahoya atroteAéopara avakolvwonkav atmo Toug Siskos et
al., (2005), o1 otroiol diaTTioTWOAV £VIAON TOU APWUATOG OE
QINETa TTEOTpOYag o€ ouvBnkes Trieong. O1 Cardinal et al.,
(2001) mmapatipnoav 6T KATd TO KATIVIOUA, N Bepuokpaacia
Kal N TEXVIKA  KOTIVIOMOTOG  TTOU  €QAPUOOCTNKE,

dla@opoTToincav Ta TTPOIOVTA WG TTPOG TO ApWHA KATTVIOTOU.

5.3.6.4 ATTOOEKTOTNTA TWV KATTVIOTWV TIPOIOVTIWV WG

TTPOG TO ApWHA

Avahoya pe TNV €viaon TOU apwpatog  Atav 1A
ATTOTEAEOUATA KAl YIA TNV ATTOBEKTOTNTA WG TTPOG TO APWHA.
Ta kKaTmvioTd QIAETO TTECTPOPAG TTOU TTAPACKEUAOTNKAV O€
OUVONRKEG TTiEoNG ATaV TA TTEPICOOTEPO aTTOdeKTA ([ivakag
30, 31) (p=0,002). AlammoTwveTal €101 0TI TOOO WG TTPOG TO
XPWHA Kal TNV aTTodEKTOTNTA TOU OCO0 KAl WG TTPOG TO Apwud
KAl TNV a1modekTOTNTA TOU N €pappoyn mieong (1,5 A 2bar)
odnyei o€ TTapaywyn TTPOIGVTWY PE EVTOVOTEPN EUPAVIOT TOU

XOPAKTNPIOTIKOU (XpwHa, apwua) kal KaAutepn atrodoxn
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amdé  Toug  QOKIYAOTEG TIOU  Xpnolyotronénkav  oTn

OUYKEKPIPEVN Epyaaia.

Mivakag 30: ATTOEKTOTNTA WG TTPOG TO dpwuaA

2uvOnkKeg Trieong
M ) Xpovog 1bar | 1,5bar | 2bar
n ¢npapéva | eTEEpyaoiag

2,70 7,94 10,65

30 min (3,927) (3,125) (3,988)

3,69 10,32 10,66

45 min (4,306) (2,888) (2,989)

6,23 9,24 11,12

60 min (3,366) (4,212) (2,338)

| =npapéva 4h

2,81 8,93 10,70

30 min (4,400) (4,645) (2,840)

5,51 8,92 13,03

45 min (4,068) (3,159) (1,984)

4,58 11,19 10,79

60 min (3,225) (2,574) (3,724)

O1 Tipég Tou TTivaKa gival éool 6pol EVvEQ ETTAVAANWEWY

Mivakag 31:AvaAuon diakupavong TnG aTTodEKTOTNTAG TOU
apwuaTog

NMapdyovrag DF F P
=iQpavon 1 0,28 | 0,628
Xpovog 2 1,93 | 0,259
Migon 2 39,17 | 0,002
ZRpavon*Xpovog 2 0,21 | 0,821
=iRpavon*llieon 2 0,18 | 0,843
Xpoévog*Tieon 4 0,34 | 0,841
ZPAApa 4

2UVOAo 17

*P<0,05 utrdpxouV OTATIOTIKA CNUAVTIKEG SIOPOPES



109

5.3.6.5 ZkAnpoéTnTQA

2UMQWVA PE TOUG BOKIJAOTEG TTOU XPNOIKOoTToINBnkav oTnv
gEpyacia n okANPOTNTA €TTNPEACTNKE TOCO ATTO TNV ENpavon
TTOU TTPoNyAONKe Tou Katrviopatog (p=0,006), 600 atd TNV
TTieon TTouU €QapuOOTNKE yia TNV emmegepyaoia (p=0,001) aAA&
Kal atrd 10 Xpovo katmviopatog (p=0,016) (Mivakag 32, 33,
2xnua 11).

Ta KamvIoTA QIAETA TTECTPOPAG TTOU OEXTNKAV ERpavaon Trpiv
TNV €TTECEPYQTia ATAV TTEPICOOTEPO OKANPA aTTO EKEIVA TTOU

oev ¢npdadnkav.

Ta dciypara ota otroia eQappooTnke Tieon 1,5 kai 2,0bar
yla TNV TTapaywyr] Toug fNTav okANpoTepa ato Ta avTioTolxa
TTOU TTOPOOKEUAOTNKAV O€ OTMOOQAIPIKA  Trieon. Aegv
TTapATNENRONKAV OTATIOTIKA ONUAVTIKEG BIAQOPESG METALU TWV
Oclyydtwyv T1ou  TIPoAABav  atrd  JIOPOPETIKEG OUVOAKEG
mieong (1,5 ) 2bar).
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Mivakag 32: ZkANpOTNTa TwV QIAETWV TTECTPOYAG OTIG
OIOQPOPETIKEG OUVONKEG

2uvOnkeg Trieong
M ) Xpovog 1bar | 1,5bar | 2bar
n ¢npapéva | eTEEpyaoiag

3,12 6,99 10,65
30 min (3,755) | (3,305) | (1,984)

6,82 7,78 10,66
45 min (3,908) | (2,413) | (4,605)

4,31 8,44 9,49
60 min (1,591) | (2,879) | (1,239)

| =npapéva 4h

5,98 6,83 9,76
30 min (4,138) | (4,190) | (1,221)

9,35 9,39 9,15
45 min (3,529) | (2,242) | (3,089)

6,09 8,79 8,93
60 min (4,443) | (3,887) | (3,667)

O1 Tipég TOu TTivaKa €ival éool 6pol EVVEQ ETTAVAANWEWY

Mivakag 33: AvaAuon diakupavong yia 1n okAnpoTnTa

Mapdyovrag DF |F P
ZApavon 1 29,65 | 0,006
Xpoévog 2 13,77 | 0,016
Migcon 2 65,59 | 0,001
ZRpavon*Xpovog 2 3,26 | 0,145
=iRpavon*llieon 2 7,22 | 0,051
Xpoévog*licon 4 14,83 | 0,056
2@AaApa 4

20voAo 17

*P<0,05 utrdpxouV OTATIOTIKA ONUAVTIKEG SIOPOPES
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KPOMOE ZHPANZIHE

KPOMOZ KAMMIZMATOE

P

-

T T T
30min 45min almin

IKAnpoTHTO

2n

2xnua 11: Emidpaon tng Rpavong Tou XpOvou KATTVIOPATOG

KAl TNG TTiEONG 0TN OKANPOTNTAG TWV PIAETWYV TTECTPOPAG

A1é 10 oxua 11 kai Trivaka

32 & 33 @aivetal OTI Ta QIAETQ

TTEOTPOPAG TIOU  KamvioTnkav — yia  45min  gp@dvicav

MEYOAUTEPN OKANPOTNTA aTTO

QuTA TTOU €TTECEPYAOTNKAV YIA

30 ka1 60min. Ao Tov £Aeyxo Tukey o1 dIAYOPES TwV HECWV

OpWV TWV TPIWV OJIOPOPETIKWY XPOVWV KATIVIOPATOG OEv

NTAV APKETA EUQPAVEIC PE ATTOTEAECPO va €ival BUOKOAN n

€mAoyN Tou KaTAAANAoU Xpovou eTTEEEPYATiag.
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5.3.6.6 ATTo0deKTOTNTA TNG OKANPOTNTAG

H amodektotnTa TWV QINETWV WG TIPOG TN OKANPOTNTA
ETTNPEACTNKE ATTO TO XPOvo katmvioparog (p=0,015) kar arrd
TIG ouvOnkeg ieong (p=0,000) (Mivakag 34, 35). O €Aeyxog
Tou Tukey €d6¢€ige 611 pe TRV au&non TnNG TTieong augnonke n
ATTOOEKTOTNTA TNG OKANPAOTNTAG TWV TIPOIOVTWY ATTO TOUG
QOKIUAOTEG  TTOU  Xpnolyotroimnlnkav  otnv  gpyacia. Ta
Ociyuata TOU TTPONABav aTrd e@apupoyr)y  Trieong 2bar
XOpaKTNPioTNKAV atmd Toug SOKIYAOTEG WG TA TTEPICOOTEPO
ATTOOEKTA WG TTPOG TN OKANPOTNTA KOl akoAouBnoav autd
TTou eTTegepydoTnkav o€ Trieon 1,5bar (Zxnua 12). Ta
atmmoTeAéopaTa Tou eAéyxou Tukey yia TO XPOVO KATTVIOUATOG
€deigav o1l Ta QIAETA TTOU €TTECEpydoTNKAVY Yia 45min ATav
QUTA TTOU TTPOTINABNKAV ATTO TOUG OOKINAOTEG WG TTPOG TN
oKANPOTNTA TOUG (ZXNua 12).

Mivakag 34: AvaAuon d1akUpavong yia TNV aTTodEKTOTNTA WG
TTPOG TN OKANPOTNTA SlopOwvw

*

Mapdayovrag DF F P
ZApavon 1 0,09 | 0,782
Xpoévog 2 14,07 | 0,015
Micon 2 215,58 | 0,000
=Rpavon*Xpovog 2 5,87 | 0,065
=iRpavon*llieon 2 6,16 | 0,060
Xpoévog*licon 4 2,76 | 0,174
2@AaApa 4

20voAo 17

*P<0,05 uttdpyouv OTaTIOTIKA ONUAVTIKEG DIOPOPES
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Mivakag 35: ATTOBEKTOTNTA TWV QPIAETWV TTECTPOPAG WG TTPOG

N oKANPOTNTA

2uvOnkeg Trieong
M , Xpovog 1bar | 1,5bar | 2bar
n Enpapéva emeSEPYATiag

4,85 8,27 11,92

30 min (3,658) | (3,386) | (2,740)

6,20 8,65 12,04

45 min (3,610) | (2,594) | (2,121)

6,44 8,44 11,79

60 min (4,325) | (4,042) | (1,232)

| =npapéva 4h

3,74 8,69 10,79

30 min (2,691) | (4,050) | (1,299)

7,25 11,59 11,65

45 min (3,407) | (2,681) | (1,657)

5,39 8,75 11,38

60 min (3,861) | (3,372) | (1,867)

O1 Tipég Tou TTivaKa gival éool 6pol EVvEQ ETTAVAANWEWY
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KPOMOI KAMMEIMATOZ MEZH

ol N

4 )

Amodoxh IKAnpOTNTOG

30min 45mmin B0rmin 1.0bar 1,5har 2.0bar

2xnua 12: Emidpaon T1ou xpdvou KaTIVIOPATOG Kal TNG
TTiEONG OTNV ATTOOEKTOTNTA TWV QIAETWYV TTECTPOPAS WG TTPOG

TNV OKANPOTNTA

5.3.7 ETmidpaon Twv ouvlnkwv emeiepyaciag oTO

XPWHA TWV QIAETWYV

O1 PeTABOAEG OTO  XPWHO TWV  KATIVIOTWY  TTPOIOVTWV
uttoAoyioTnkav pe Tn Porbeia Tou xpwparouetpou Dr Lance.
O1 Tipég Twv TTapauéTpwy L*, a* kal b* Atav uwnAdTepeg oTa
KATTVIOTA TTPOIOVTA ATTO OTI OTA PN £TTECEPYAOUEVA dEiyPaTa
(Mivakeg 36, 37, 38). O1 TTAPAPETPOI TOU XPWHOTOG
emnpedoTnkav atrd TIG OIOPOPETIKEG OUVONKES TTieong. Me
TNV augnon Tng Trieong TTapatneninke aug¢non Twv TIHWV
TWV TIAPOAUETPWY a* kal b* evw peiwon oTIg TINEG TNG

mapapétpou L* (Mivakeg 36, 37, 38). Ta @IAéTa Tou
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TTapaockeudoTnkav o€ trieon 1,5 kol 2bar dev Tapouciacav
OTATIOTIKA ~ ONUAVTIKEG ~ OIAPOPEG OTIG  PETPOUMEVEG
TTapapétTpous. H TTapduetpog a* (epuBpdTnTa) @Avnke OTI
emnpedotnke atmd 10 Xpoévo emegepyaaoiag (p=0,020), Ta
QINETA TTOU  €TTECEPYAOTNKAV yia 45 kai 60min £dwoav
UYnAOTEPEG TINEG @* (ZxAua 13).

H Bepuokpacia cival 0 KUpIOTEPOG TTAPAYOVTAS VIO TNV
avatTuén Tou xpwuartog (Lingert, 1990; Zotos et al., 2001).
O1 Carabasa-Giribet & Ibarz-Ribas, (2000) peAétnoav Tnv
QVATITUEN TOU XPWHOTOG O€ POVTEAO OUCTNUA TTOU EiXE WG
Baon vepd, YAUKOLn kal aupivogEéa kal KaTEAngav OTl n
Taxutnta TnG avrtidpaong Maillard eEaptdrar ammd TN
Bepuokpacia. EidikdTEPa Pe TNV auénon TnG Bepuokpaaciag
MEYAAWVE O PUBPOG OXNUATIOPOU TWV EYXPWHWY KAl TwV
EVOIAUECWYV AXPWHWV TTPOIOVTWYV TwV avTidpdoewv Maillard,
ME atroTéAecpa Tn MeEiwon TG QwTtevotnTtag L*. O idiol
epeuvnTéG TTapatrpnoav oTi éreita ammd 80h og Bepuokpaaia
100°C n miuR ™G TTopapéTpou L* peiwbnke. XUp@wva pE
Toug Cardinal et al, (2001) katd Tnv emeepyaoia Tou
KATTVIOPOTOG TTaPATNEEITAI JEiWON TNG TTapauéTpou a* kai L~

EVW augnon TnG TTapapéTpou b*.
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Mivakag 36: ETmidpaon Twv ouvlnkwv €TTegepyaciog otnv

TTapdueTpo L*

2UVONKeG TTigong
M . Xpovog’ 1bar | 1,5bar | 2bar
n Enpapéva | emegepyaciag
63,27 57,46 57,33
30 min (3,340) | (6,480) | (3,800)
64,38 51,87 55,25
45 min (1,836) | (3,450) | (2,263)
61,28 55,59 54,46
60 min (3,970) | (3,014) | (4,050)
| =npapéva 4h

60,85 56,62 55,55
30 min (4,120) | (3,950) | (2,293)

64,16 51,60 50,99
45 min (4,800) | (3,420) | (3,860)

63,25 53,04 54,71
60 min (5,610) | (4,570) | (3,078)

NwTTé: 43,00 (10,05)

O1 Tigég Tou TVAKa gival pégol 6pol Evvéa ETTAVOAAWEWY, N TUTTIKA aTTOKAION diveTal TNV

TTapéveeon
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Mivakag 37: ETmidpaon Twv ouvlnkwv €TTegepyaciog otnv

TTapdueTpo a*

2uvOnKeg Trieong
Xpovog
Mn Enpapéva | emeepyaciag | 1 bar | 1,5 bar 2 bar
-2,56 1,04 1,66
30 min (0,721) | (3,900) | (4,140)
-1,76 5,94 3,670
45 min (0,920) | (3,217) | (3,340)
-0,52 3,85 5,51
60 min (0,994) | (3,340) | (3,139)
| =npapéva 4h
-3,58 1,26 2,66
30 min (1,564) | (2,006) | (3,020)
-2,00 3,56 5,85
45 min (0,869) | (2,732) | (3,093)
-1,22 2,03 4,15
60 min (1,153) | (2,738) | (2,450)

NwTré: -3,55 (3,188)

O1 Tigég Tou Trivaka gival pégol 6pol evvéa ETTAVOAAWEWY, N TUTTIKA aTTOKAION diveTal TNV

TTapéveeon
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Mivakag 38: MeTaBoAEg TNG TTAPAPETPOU b* OTIG DIOPOPETIKEG
OUVONAKEG ETTECEPYOTIAg

\ TUVOAKES TTiEong |
Xpbévog
Mn Enpapéva | emegepyaciag | 1 bar | 1,5 bar 2 bar NwTré
12,93 15,09 18,33 5,609
30 min (2,448) | (6,730) | (3,139) | (2,744)
14,48 23,44 23,24
45 min (2,828) | (3,990) | (4,920)
15,58 19,30 21,81
60 min (2,496) | (3,126) | (3,305)
| =npapéva 4h
10,64 17,64 22,82
30 min (3,610) | (3,380) | (4,280)
12,65 16,31 24,65
45 min (3,560) | (5,590) | (5,210)
11,20 18,27 22,97
60 min (2,542) | (2,762) | (5,390)

O1 Tigyég Tou TTivaka eival pEool 6pol evvED ETTAVOAAWEWY, N TUTTIKA aTTOKAION
diveTal oTnV TTapEvOeon

IMoAAoi gival o1 epeuvnTEG TTOU AOXOARBNKAV PE TIG METABOAEG
TTOU TrapaTtneoulvTal OTO XPWHaA Katd Tnv €@apuoyn
dlagpopeTikwy Técewyv. O Sequeira-Munoz et al.,, (2006)
aoxoAnOnkav pe QIAETA KUTTPIVWV Ta OTTOI0 OUOKEUAoQV
UTTO KEVO XPNOIYOTTOIWVTAG DIAPOPETIKEG TTIECEIS yia 15 kai
20min. H miyn ¢ tapauétpou L* dev dANage o€ Trieon
100MPa evw o€ trieon 140MPa kai dvw n TIPA TNG augninke.
O mipég Twv TTapapéTpwy a* kal b* augndnkav otav
EQAPUOOTNKE PEYOAUTEPN TTiEON. Z€ avAAoya attoTeAéouaTa
karéAngav ol Chevaller et al., (2006).
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MupdpeTpoc a*
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Micor (har)
2xnua 13: MetaBoAég TNG TTapaPETPOU a* o€ OIAPOPETIKEG

OUVONAKEG TTiEONG KAl XPOVOUG KATTVIOUATOG

5.4 EkTiynon Tou Xpoévou cuvThpnong otoug 4+1°C

Ta @IAéTa  TTEOTPOQAG, OUPOWVA ME TA  TTAPATTAVW
armmoTeAéopara, TTOU  TTPOTIMABNKAV aTTd TOUG OOKIUAOTEG
ATAvV AuTd TTou eTTEEEPYAOTNKAY O€ TTieon 2 bar yia 45min. H
apXIKf €TTIAOYA a@opouce Ta deiypaTta TToU Oev OEXTNKAV
¢npavaon TpIv TNV ETTECEPYAOIA KAl QUTA TTOU  ¢npddnkav yia
4h oe kAiBavo Bepuokpaciag 43°C. 'ETol TTapaockeudoTnkav
QINETA TTECTPOPAG KAl TA PICA KaTTvioTnkav yia 45min o€
TTieon 2bar, evw 1a AAa piod ¢npddnkav yia 4h otoug 43°C

KAl OTn OUVEXEID KaTvioTnkav OTIG idleg ouvBnikes. OAa Ta
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dciyyara ouvtnpnénkav oe ouvlOnkeg wueng (4+1°C) kai
MEAETABNKE O XPOVOG TNG OUVTHPNONG TOUG.

5.4.1 OAIK peoO@IAN XAwpida

MpoTou TrpaypartoTToIiNBei n emeéepyacia Tou KATTVIOPATOG,
TTOoOTNTA ATTd TO APXIKO VWTTO OAieuha XpnoIPoTToInenke
yia PIkpoRB1oAoyiko éAeyxo. H péon Tiuf TG OAIKNAG HECOPIANG
XAwpPidag Tou vwTrou deiyuatog BpEdnke 5,9x 10° cfu/g.

Metd Tnv  eTTegepyacia ToOUu  UypoU  KATTVIOPOTOG
TTapaTnPENONKe peiwon Tou HIKpoBlakoU @opTiou o€ OAa Ta
aAhievpata (25 cfu/g) (ZxAua 14). H peiwon auth ogeileTal
otnv uynAn Beppokpacia (105-115°C) 1mou €QaApPPOOTNKE
ota  QIAETa  TTEOTPOPAG  KATA TNV €TeCepyacia  Tou
KATTvViopgaTog. 21N Oegppokpacia  autr) TTapePTTodieTal n
QVATITUEN  Twv  gram-BeTIKWV  KOKKWV TToU  ouviBwg
ed@avidovrar oTa  KamvioTd aAlieupara. Or KOkkol  givail
euaioBnrol oe Beppokpaocieg 66 kar 82°C (Pigott & Tucker,
1990a). To pikpoBiakd @opTio TTapéucive oTaBEPO o€ OAa Ta
Ociyuarta TIGC TTPWTES 7 NUEPES ouvtripnons. Mikprp augnon
oTnNV OAIKA HECOQIAN XAwpida (Un onUAvVTIKN) TTapaTnPENONKE
oTa aliebpata Tou Sev Enpddnkav (6x10% cfu/g) Tnv 14"
nuépa ouvtApnong, n oTroia ATav TMlava atmoTéAeoua
EMPOAUVONG KOTA TNV €@apuoynl TNG HEBSdou. Avaloyn
emudAuvon TTapatneriOnke Kal yia Ta YOAOKTIKA BaKThpla.
‘Emreira amd 21 nuEpEg ouvthipnong 10 MIKPORIAKO QOPTIo
TTapéueive XapnAd (30cfu/g). Ta aAiebuara TTou uTTéoTnOoAV

¢npavon Trapouciacav pia pikprp augnon atd 35cfu/g o€
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1,1x10%cfu/g otV ONKKA PECOPIAN XAwpida ETTerta amd 91
NUEPES ouvTpnong oToug 4+1°C. 210 TEAOG TOU TTEIPAPATOG
(98" nuépa) To WIKPORIOKO QOpPTiO yia TIC dUO UETAXEIPIOEIC
TTapéueive XaunAo, 40cfu/g ota deiypara ye Oh ¢Rpavon kai
5,5x10%cfu/g oTa deiypara pe 4h ERpavon. Agiel va TovioTei
n MOKPA TTEPIOdOG OUVTAPNONG TWV KATIVIOTWV QIAETWV
TTEOTPOYAG, KABWG Kal n  Taxutepn aAAoiwon Trou
Tapatnenénke ota ociyyata Tou Enpdbnkav TPV ThV
emmegepyaoia Toug. O1 Hansen et al., (1996) sepdpuocav dUo
MEBODOUG  aAaTiopyaTog 0 @QIANETO  OOAOpOU  TTOU
ETMECEPYAOTNKAY PE WUXPO KATIVIOUA Kal PEAETNOQV TN
MIKPORBIOKN avATITUEN OTa CUOKEUAOPEVA UTTO KEVO OeiypaTd
TOUG KATA Tn ouvtipnon toug otoug 5°C. Bpébnke OTI n
OANIKA) METOQIAN XAwpida oTa deiypaTta TTou TTponABav atod
uyp6 aAdTiopa ATav 5x107cfu/g, evw o€ auTtd TTou TTPOAABAV
amé &npd 10°cfu/lg oe Xpovo ouviApnong 35 nuUEPWY,
MIKPOBIOKEG — TIUEG  ONMAVTIKA  uywnAoTEPEG OO TA
armmoTeAéopara TG TTAPOUCAG E€pyaoiag Kal PAANoTa o€
OUVTOPOTEPO XpOvo. ZUuewva pe Toug Liston & Matches
(1976) n miuN 1060fu/g atroteAei deikTn aAloiwong yia Ta
KATTVIOTA aAleupoTa. H  emegepyaoia TOU  KATTVIOPOATOG
BewpeiTal onNUAvTIKOG TTapdyovtag Tng OIApKeIag CwNng Twv
KAmvIoTWV aAleupdtwy. O uwnAég Beppokpaoieg (105-
115°C) ka1 n Trieon (2bar) 10U €QAPUOOTNKAV OTNV
ETTECEPYQTIA TOU KATTVIOUATOG PEIWOAV TO APXIKO MIKPOBIOKO
POPTIO KAl TTAPETEIVAV TO XPOVO OUVTIPNONG TWV KATTVIOTWV

AAIEUPATWV.
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H d1apkeia CwNG Twv KATTVIOTWY OAIEUPATWY Ogv oUupBadidel

ME TN MIKPOPIAKN aVvATITUEN Kal ETTOPEVWG N METPNON TOU

2,8 1 =HFANZH ()

] 7 1 |4 ZIB 5:5 70 a3
Xpovoc ouvTipnang (npEpec)

2xnua 14: MetaBoAég TNG OAIKAG HECOPIANG XAWPIdAG PE TO
XpPOvo cuvtipnong

MIKpoBIOKOU @opTiou Oev atroTeAei OeikTn TTOIOTNTAG TOU
Tpogipou (Hansen et al., 1995).

MoAAoi epeuvnTEG AoXOANBNKavV PE TN CUVTAPNON KATTVIOTWYV
ahieupdtwy.  O1 Dondero et al., (2004) peAétnoav TIg
METABOAEG TOU MIKPORBIOKOU QOPTIOU OUOCKEUAOMUEVWYV UTTO
KEVO KATTVIOTWY OOAOHWV ME WuUXPO KATIVIOMA Of€
OI0QOPETIKEG  Bepuokpacieg ouviipnons. O  OuvoAikOg

apiBuwv agpoBiwv pIKpoRBiwv oTnV apxn TNg ouvtipnong
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Toug Kupavétav ot eTimeda 150-174 x 10%cfu/g. H didpkela
OUVTAPNONG TOU KATIVIOTOU OOAOPOU OUMPWVA HE TOV
opyavoAnTImike éAeyxo NATav 20 nuépeg o€ Bepuokpacia

ouvthpnong 4°C.

QINéTa colopou aAartioTnkav Pe TN PEBOdO TOU Enpou
aAaTiopgaTog yia 3 WPEG, OTnN CUVEXEID ¢npdBnkav Kai
KatrvioTnkav otoug 22°C yia 3 WPEG KAl CUOKEUAOTNKAV UTTO
Kevd oe Beppokpacia —4°C. MeAeThONKe N PIKPORBIOKA TOUG
avaTTuén katd 1N OIAPKEID TNG OUVTAPNONG TOuG OfF
Bepuokpacia 8°C yia 5 eBOopades. ApEOWG MPETA TNV
ETTECEPYATIA TOU KATTVIOPATOG O APIBUOG TWV ATTOIKIWY TWV
agpofiwv HIKpoRBiwv Bpeédnke 3x103cfu/g. Mapd 10 yeyovog
OTI TO PMIKPORIOKO QOPTIO TOU COAOPOU augnbnke paydaia TIg
TPWTES 6 nuépes (3x10°cfu/g), To TIPOIGY Bev AANOIWONKE
TIPIV TO TTEPAG TNG OEUTEPNG Kal TPITNG EBOOUAdAG TTAPOTI TA
onuadia aAloiwong eu@aviotnkav UeTd amd 13 nuépeg
(Leroi et al., 1998).

2UPQwWva hE GAAN €peuva TTOU TTPAYMOTOTTOINONKE OE PIAETA
TTEOTPOPAG TTAPOOKEUAOUEVA HE  WUXPO KATTIVIOPA  Kal
OUOKEUAOUEVA UTTO KEVO N OAIKA JECOPIAN XAwpida £épTace
TV TIPA 107 petd TNV oAokARpwon NS deUTepng eBSOUESAC
ouvTAPNONG Toug o€ Bepuokpaaia 4°C (Hyytia et al., 1997).

Epeuvntéc peAétnoav Tnv  emmidpacn Twv  OIAQPOPETIKWV
OUYKEVTPWOEWV XAWPIOUXOU vATPIOU OTNV OAIKA PECOQPIAN
¥Awpida, o0¢ @IAETa OOAOPOU  TTOU  KOTIVIOTNKAV — O€
Bepuokpacia 26°C yia 6h.Ta aMedpata pe  uywnAf

ouykévipwon dAatog (4,6%) Tou ouvinprénkav o€



124

Beppokpaaia 5 kal 10°C BpeéBnkav atTodekTA yia diIGdoTAHA 2-
3 €BOONAdWYV TTEPIOCOTEPO ATTO TA QAIEUPATA PE TN XAUNAR
ouykévipwon AAarog (2,2%) oTig idleg  BepuoKpaTieg
ouvthpnong. To uIKkpoPiakd @opTio KupdveOnke petagu 103
kar 106 cfu/g otnv apxn Tng ouviipnong. Emeira amd 12
NUEPES N OANIKA HETOPIAN XAwpida épTace Tnv Tiu 107-108
cfu/g kai Trapépeive otnv TiPn auth yia 60 nuépeg (Hansen et
al., 1995).

Mia véa TEXVIKA AAATIOPATOG-KATIVIOPOTOG XPNOIKOTTOINONnKE
amd Toug Bugueno et al., (2003). dDiIAéTa colopou
eppatrrioTnkav o€ didAupa trou Trepigixe 370g/L xAwpiouyou
vaTpiou kal 1,5% uypou katrvou. Ta aAieluaTta TTapéPEIvaV
070 dIGAupa auTd yia SO0min kai epappdoTnke Trieon 50mbar.
H ouokeuacia €yive pe dUO TPOTTOUG: UTTO KeEVO Kal O€
TPOTTOTTOINMEVN ATHOO@aIpA. H apXIKA TIUR TOU PIKPORIakou
QopTiou PeETA TO KATTVIOMA ATav 2,6 Kal 1log cfu/g. Augnon
TopatneEndnke atmd Tnv 7" nuépa Xwpic va diammoTwlouv
OTATIOTIKA ONUAVTIKEG OIOPOPEG METAEU Twv OIAPOPETIKA
OUOKEUAOPEVWY aNIEUPATwy evw Tnv 30" nuépa ouvtipnaong

N oAIKAy HECOPIAN xAwpida £pTace Toug 5log cfu/g.

O1 Kolodziejska et al., (2002) TrapAyayav KatmvioTo
OKOUMTTpi pe TN pEBOdO ATTIou Bepuou kamviopartog (57°C
yla 85min) T1o omoio epParmtiotTnke apxikd oe 200g/L
¥Awpiouxou vartpiou o€ Bepuokpacia 7°C yia Xpovikod
digotnua 2,5-3 wpeg. Metd 10 aAdmiopa  akoAoubnoe
¢npavon yia 30-60min. ZTn CUVEXEID TO KATTVIOTA TTPOIOVTA
TTapEPEIVaV 0€ OIAPOPETIKEG BEPUOKPATIEG ouvTriipnong (2

kKar 8°C). To apxikG MIKPOBIOKO TWV VWTTWV OEIYUATWYV
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KUMAvONKe peTagu 1,1x10% kai 4,5x10%fu/g. H ouvtAipnon
TwV aAleupdaTtwy o€ Bepuokpacia 2°C rapouciace eAAXIOTN
MIKpoBIakr avaTrtuén TIG TIPWTES 21 nUEPES. ANNOI EpeuvNTEG
ottwg ol Deng et al., (1974) avépepav OTI dev TTAPATNPNONKE
KAMia pIKpoBIOKA avatrTugn yia TTEPICOOTEPEG ATTO 45 NUEPES
0€ OKOUUTTPI TTOU €TTECEPYAOTNKE O Bepuokpacia 67°C kal
ouvTtnpnenke otoug 3,3°C.

QiINéTa TEOTPOQAG  TTOU  g¢npdBnkav  yia  16h  Kai
emegepydotnkav  yia  30min  kai  ouvtnpnénkav o€
Bepuokpacia 4+1°C yia 25 nuépeg TTapouaiaoav MIKPEN
QAVATITUEN TWV OANIKWV PHECOPIAWY BaAKTNPIWY, EVW QUTA TTOU
ETTECEPYAOTNKAV VIO TTEPICOOTEPO XPOVo (45 kar 60min) o
XPOVoG cuvtApnong augnnke oTig 48 nuépeg (Siskos et al.,
2006). H Trapamdvw emmegepyacia nATav  idla PE TNV
EQPAPMOCOPEVN OTN OUYKEKPIYEVN EPYATia, wOTOOO 0 XPOVOG
ouvTAPNONG TIOAU OuvTOPOTEPOG. H pakputepn OdidpKela
OUVTAPNONG TWV QIAETWV TTECTPOPAG TTOU dIATTIOTWONKE OTN
OUYKEKPIPEVN epyaoia mOavd o@eiAeTal oTnv €TTeEEpyaaia
¢npavong TpIv T0 KATIVIOPA, N OTToia gival TToAU Tmlavo va

odnyei o€ BakTnpiakn €mRApuvon Twv JEIYNATWY.

5.4.2 NaAaKTIKA BakThpla

To pikpoBlakd QOpPTio TWV YOAGKTIKWY BOKTNEIWV AUECWS
META Tnv emegepyaoia Ppédnke 30cfu/g (Zxnua 15). Ta
ETTITTEdO TWV PIKPOOPYAVIOUWY QUTWV TTapEPEIVaY oTaBepd
KATA TN JIAPKEIQ TNG OUVTHPNONG TWV KATTVIOTWY QIAETWYV O€

Bepuokpacia 4+1°C. Tnv TeAeuTaia nuépa diE¢aywyng Tou
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TTEIPANATOG O OPIOPOG TWV YOAAKTIKWY BOKTNEIWY augnonke
kai gixe Tipn 1,8x10%cfu/g oTa KATIVIOTA GAIEUPOTA TTOU €iXaV

&npabei yia 4 wpeg TTpIV TOo KATTVIOPA (ZXAMa 15).

O1 Leroi et al., (1998) avépepav PETA TNV €TTECEPYATIaA TOU
KATTVIOPOTOG MIKPA QVATITUEN TWV YOAGKTIKWY POKTNEIiWV.
Paydaia  avamruén  Twv  HIKPOOPYOVIOPWY  QUTWV
TApaTNPABNKE TNV TTPWTN €BSopdda (15x 10°cfu/g) v
MEYIOTN QvaTITUEN ep@avioTnke EtTeira ammd 4 ¢BOouddeg
ouvTApnong. 2upgewva e Toug Tome et al., (2005) o
APXIKOG OUVOAIKOG apIBUOG Twv YOAAKTIKWY BaKTnpiwv o€
OOANOUO, €TTECEPYACHEVO PE WUXPO KATTVIOUA, KUPAVONKE
peTaty 107 kai 10%fu/lg. O apIBPOC Twv YAAGKTIKGV
BakTnpiwv augnbnke pe Tov xpdvo ouvthpnong otoug 5°C

TOU OOAOWOU TTOU TAV CUOKEUAOPEVOG UTTO KEVO.
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2xAua 15: MeTaBoAéc oTov apiBud Twv  YOAOKTIKWV
Baktnpiwv Katd Tn dIAPKEID CUVTAPNONG TWV KOTTVIOTWVY

PINETWV TTECTPOYPAG.

O1 Lyhs et al., (2001) tmrapaokevacav QIAETA TTECTPOPAG
ouykévTpwong 3,5% o€ XAwpIoUXo VATPIO TA OTIoid OTn
OUVEXEID TeEPaxioTNKav o€ MIKPA KOPUATIA, TTPOOTEBNKE
AaviBog kal ouokeudoTnkav UTTO Kevd. APEOWG META TNV
emegepyaoia n TIUA TwV YOAGKTIKWY PBaktnpiwv Bpédnke
XaunAotepn NG TG¢NGS Twv 100cfu/g. H ouvtrpnon Toug o€
Bepuokpacia 3°C peAetiOnke yia 30 NUEPES KAl N TIWA TWV
YOAQKTIKWV BoKTNpiwv Kupdavenke petagu 104 kar 106 TO

XPOVIKO didotnua atré Tn 10" wg tnv 30" nuépa.
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H 1Tapoucia Twv YaAGKTIKWV BakTnpiwv o€ aAleuyata, TTou
gixav eTTeCepyaoTeEl PE  WUXPO KATIVIOWA, OAATIOTE O€
SIGAUMa XAwpPIoUXOU VaTpiou, HAPIVOPIOTE, XWPEIG BEPUIKN
emegepyaoia, BpéOnke oe uwnAa etmiTreda (107-1080fu/g) yia
OPKETEG  €BOOMAdEG  TIpIV  aTToppIPOei  TO  TPOPIUO
opyavoAnTrTika (Gram & Huss, 1996).

5.4.3 Listeria monocytogenes

2¢ Kavéva amd Ta aAlEUhaTta TTOU  OuvTnphRonkav o€
Bepuokpacia 4+1°C dev gupavioTnke To TTaBOYOVO PAKTAPIO
Listeria monocytogenes. 10 id10 atmmoTéEAeoPa KaTéAngav ol
Dondero et al., (2004) ka1 o1 Tome et al., (2005) o1 oTroiol
TTOPAOKEUAOAV KOl OUVTRPNOAV KATTVIOTO OOAOWO ME TN
MEBODO TOU Wuxpou karmviopatog. O Basti et al.,, (2006)
gpelvnoav TNV Trapoudia TTaboyovwy HIKPOoRiwv OTTwG N
Listeria monocytogenes 0t @PEOKO, KATVIOTO  Kal
aAaTtiopévo aAiceupa. To atroTéAeopa fTav BeTiIKO o€ OAa Ta
ociyuata. H trapoucia tou TTaBoydvou autou PpéBnke o€
eTTiTTEda peyaAUtepa TN TaENg Tou 102 /g oto 10% Twv
aAaTIOPEVWV QAIEUPATWY Kal 0TO 5,1% Twv aMEUPATWY PETA
T0 KAamviopya. Emeadny n  karavdAwon Twv - yuxpd
KATIVIOMEVWY  ONIEUMATWY  yiVETAI  XWPIC  TTEPAITEPW
emegepyaoia n Tapoucia NG L. monocytogenes o€ €TmiTreda
HeyaAUTeEpa Tou 102 /g atroTeAei KivBUVO yia ThV UyEia Twv

KATAVOAWTWV.

O1 Espe et al., (2004) tapriyayav KatvioT0 OOAOPO ME

Wuxpd KATTVIOPA Kal atmd TIG avaAuoeig TTou €yivav o€ 44
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Ociyuata Bpédnke OTI Ta 5 ATav BeTikd o€ Listeria sp. evw

até autd ota 3 dcsiyuata Bpédnke Listeria monocytogenes.

H xpnoiyotroinon xaunAwv Bepuokpaciwv (<30°C) kai
XOUNAWV CUYKEVTPWOEWV 0€ aAATI (<5%) katd 10 WuxpPd
KATTVIOua O€v apKouv yia va adpavoTroifjoouv To TTaboyovo
MIKpOBIo Listeria monocytogenes. H eu@davion tng Listeria
MTTOpEl va oupBei katd Tn dIAPKEID TNG OuvVTAPNONG TOu
aAhieupartog (Vaz-Velho et al., 2005).

O1 Johansson et al., (1999) yeAétnoav Tnv TTapouacia Listeria
monocytogenes o€ 110 aNieluaATA, CUOKEUQOPEVA OE KEVO,
12 mapaywywv. E¢etdotnkav 48 Asukdoapka alleuyaTa TTou
emegepydoTnkav Ye BepPo Kamviopa, 30 TTECTPOPES Wuxpou
KATTviopaTog Kal 32 TTEOTPOPEG Wuxpou aAaTtiopatog. To
20% Twv deIyUATWY TTOU €CeTAOTNKAV BPEONKE BeTIKG o€ L.
monocytogenes. Zuykekpiyéva T0 50% Twv  wuxpd
aAaTiIopéVWVY  QINETWY  TTEOTPOPAG, TOo 17% Twv WYuxpd
KATTVIOPEVWVY QIAETWVY TTECTPOQAG Kal TO 2% Twv Bepud
Kamviopuévwy  Oeiyudtwy. ATO Ta ammoTeAéCopaTa  TTOU
TTpoava@épBnkav  @aivetar 0TI n Trapoucia TnG Listeria
monocytogenes  eTnpedleTal  amdé T Bgpuokpacia
eTEgEPYQOTiag KaBWGS oTa AAMEUPATA TTOU ETTECEPYAOTNKAV HE
Bepud  KATTIVIOMA TO  TTO000TO  Twv  BeTiIkwv  otn L.
monocytogenes NTav apkeTd XapnAd. ‘Exer avagepbei 611 n
L. monocytogenes ¢gival avOekTIKOTEPN OTnN Bepuokpaacia
OUYKPITIKA pE GAAa un ottopoyova Baktipia (T.X. 4 Qopég

avBOekTIKOTEPN aT1TO TN Salmonella) (Jemmi & Keusch, 1992).
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5.5 MeTaoAég oTa OPYAVOANTITIKA XOPOKTNPIOTIKA KATA
TN SIAPKEIA CUVTHPNONG TWV PIAETWYV TTECTPOPAG

Ta opyavoAnmTIKA XAPOKTNPEIOTIKA TWV OANIEUPATWY TTOU
MEAETABNKAV KATA Tn OUVIAPNON TOUG Trapouciacav
BaBuiaia  diacTropd OTTWG  @aiveTal  OTa  OXAMATA
16,17,18,19.

5.5.1 ZkAnpoéTnTa

H okAnpotnTa Twv delyudTwy augndnke Babuiaia katd Tn
ouvThpnon otoug 4+1°C, éTTwg Tav avauevouevo, Adyw tng
a@uddTwong TTou UTTéoTnoav Katd Tn ouviipnon Toug. H
MEYIOTN OKANPOTNTO TTapaTnEnOnke £treira ammd 70 nuUEPES
ouvtipnong (ZxApa 16). Tlapopoieg MPETABOAEG  OTN
OKANPOTNTa Adyw OUuVTAPNONG TapaTnpndnkav Kal o€
KATTVIOTO 0OAoud atrd Toug Leroi et al., (1998) émeita ammd
13 nuépeg ouvtipnong, OTOTE Kal Ol QETEG KATTVIOTOU
OOAOMOU XOAPOKTNPIOTNKAV WG TTEPICCOTEPO KOAAWODN Kal

NiTTapda o€ 611 apopd TNV Uen.
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2xAua 16: Méool 6pol TNG OKANPOTNTAG TWV  QIAETWV

TTEOTPOPAG KATA TN OUVTHPNOT) Toug oToug 4+1°C

5.5.2 Oopn KatrvioTou

2¢ avriBeon Pe TN OKANPEOTNTA, N €viacn TNG OOWNAG Twv
KATTVIOTWYV QIAETWV TTEOTPOPAG HEIWONKE Babuiaia Katd Tn
dlIdpKkelId TNG OuvTApnong Toug (Zxnua 17). H oopn
KATTVIOTOU TTapEUEIVE OXEOOV O0TaBEPN yia 42 nuépeg. ALicel
va onueiwBel 0Tl o1 dOKINOOTEG BEV TTOPATAPNOAV Kaia
METABOAR oTnv ooun (EEvn - SUCAPEDTN OOUNA) KAl €KpIvav Ta
dciypara KatdAAnAa yia katavaAwon PETa 10 TTEpag Twv 98

NUEPWV.
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2xnua 17: Méoor Opol TOU APWHATOG TWV KATTVIOTWV

QINETWV TTECTPOYAG KATA TN OUVTHPENOT] Toug oToug 4+1°C

5.5.3 Xpwpua

To XOpPOKTNEIOTIKO KAPE XPWHA TwWV KATTVIOTWY TTPOIOVIWY
au¢ABbnke Babuiaia 600 TTapépevav Ta QIAETA TTECTPOPAG O€
ouvtpnon otoug 4+1°C (XxAua 18). H augnon tng évraong
TOU XPWHOTOG 0AoKANPpWONKe TNV 77" nuépa. AUt TOAVWC
atmodideTal OTIC AVTIOPACEIS PN EVCUUIKAG apaupwong Trou
OupdBaivouv PETALU TWV KAPBOVUAIKWY CUUTTUKVWHATWY TOU
KATTVOU 1 TwV O&EIdWMNEVWY  ANITTAPWY  UAWV  Kal  TwV
TTPWTEIVWYV KATA TN OUVTIPNOT OTTOTE KAl EVTEIVETAI ETTITTAEOV

0 OXNMATIOKOG TOU KAPE XPWHATIOUOU.
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2xAua 18: Méool Opol Tou XPWHOTOG TWwV  QINETWV

TTEOTPOPAG KATA TN DIAPKEIA CUVTHPNONG TOug oToug 4+1°C
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5.5.4 Napoucia eEWTEPIKAG Uypaciag

Tnv 42" nuépa ouvtipnong Twv QIAETwWY Ot Bepuokpaacia
Wuéng otoug 4+1°C ATavV €UQAVAG N TTapouadia uypaciag
OTNV £CWTEPIKN ETTIQAVEIQ TWV QINETWV TTECTPOPAG. ATTO ThV
42" w¢ v 98" nuépa ouvTPnONg TTapatnErenke Babuiaia
MIKPQ alénon TnNG uypaciag QuTAg, Opola  PE TNV
TTapaTnEoUuEVn auénon TG okKANPOTNTag oTa dciypaTa. To
YeEyovog auto emBeBaiwvel T otadlaky aguddTtwon TTou
oupBaivel Katd Tn ouvtpnon uto Yuén, n OToid OPWG
eCeNiooeTal pe oXeTIKA apyod puBuod (Zxnua 19).
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2xnua 19: Méool Opol TnG €EWTEPIKAG Uuypaoiag Trou
EMQAvIoav Ta QIAETA TTEOTPOPAG KATA TN OUVTAPNON TOUg

oToug 4+1°C
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5.6 ExTipnon Tou xpévou cuvTtipnong otoug 6+2°C kai
8+2°C

Ta un-g¢npauéva, katmviouéva yia 45min oe Trieon 2bar
QINETa TTEOTPOPAG ouvTnpEnBnkav o€  OUO OIAPOPETIKEG
Bepuokpacieg (6+2°C kal 8+2°C) pye okotrd va ekTINNBEI 0
XpPOvog ouvtApnong Ttoug. O dUO auTEG OEPUOKPATIES
EMAEXONKAV yIaTi €ival AQUTEG TTOU CUVAVTWVTAI TTIO CUXVA

OTO AIQVIKO EUTTOPIO.

5.6.1. OAIKR peCOPIAN XAwpida

H péon miuR ™¢ OoAIKNG PeTOPIANG XAwpidag Tou vwItTou
Ociyuarog Ppédnke 5,0x 104cfu/g. Metd TnVv emeepyaaoia n
TIMA TNG OAIKNAG MECOPIANG XAwpidag peiwdnke oe 15cfulg
eCaITiag TNG UYWNANG BepuoKpaoiag TTOU XPNOIYOTIOINONKE
(113+1°C).  YwnAOtepeg  TIPEG  MIKPOBIOKAG  XAwpidag
BpéBnkav atrd Toug Siskos et al., (2006) petda ammdé 10 UypPO
KATviopa TéoTpo®ag (16h Enpavon oe trieon 2 bar yia 30,
45 and 60 min). MBavo aiTio yia TIG UYPNAEG QUTEG TINEG ATAV
n ToAUwpPN (16h) gRpavon TTou EyIve TIPIV TNV ETTECEPYATIA.
Eivar agloonueiwto 10 yeyovog OT n TIUA NG OAIKAG
MECOPIANG XAwpidag TTapéucive oxeddv oTabePr TIG TTPWTES
21 nuUEPES TNG OuvTAPNONG Kal OTIG dUO BepUOKPATiES
(Zxrua 20).

Tnv 28" nuépa TNG cuvTAPNONG Mia augnan oTnV TIUA TNG
OANIKAG MECOQIANG XAwpidag (103cfu/g) TTapaTnpEnénke oTa
dciypara TTou fTav amobnkeupéva otoug 8+2°C, evw N TIPNA
yla Ta dgiypyara 1TTou ouvTnpouvTav oToug 6+2°C TTapéeIve

XaunAn (25cfu/g) (ZxAua 20).
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Au¢non TapatneniBnke oTtnv TIMR TNG OAIKNG MECOPIANG
xAwpidag kai ota dUo deiypata TV 357 nuépa NG
ouvTAPNONG. ZTa dciydaTa TTou ATav atrodnkeupéva OTOUG
6+2°C n miun €@race 6,5x1020fu/g EVW O€ €Keiva TTou ATAV
armoBnkeupéva oToug 8+2°C, 9,2x10°cfu/g (Zxriua 20).

Tnv 56" nuépa PoUXAQ EPQAVIOTNKE OTNV ETTIPAVEIA KOl TWV
U0 delypdTtwy, TTapdAa autd, n TIUA TNG OANIKNG PECOQPIANG
¥Awpidag NATav XaunAdTepn atd TO OPIO 1060fu/g TTOoU
TTPOTABNKE w¢  O€ikTNG  aAloiwong Twv  KATTVIOTWV
aAhieupdrwy. Or Truelstrup et al., (1996) avépepav OTI Ol
CUuEG Kal Ol MUKNTEG @aiveTal va pnv €xouv 101aiTEPN
EMUTTAOKA OTNV aAAOIiWON TWV KATTVIOTWY TTPOIOVTWV.

Mia amdétoun aug¢non oTtnv TR TG OAIKAG MECOPIANG
xAwpidag mapatnpnénke v 63" nuépa (IxrAua 20) Kal Ta
dciyuata TTOU ouvinpouvtav oToug 8+2°C £pracav TIG
HEVIOTEC TINEC MIKpORIAKAS avaTTTuEng (2,1x10"cfu/g).

Ta @IAéTa TToUu ATaV aTmoBnKeupéva oToug 612°C eugdvioav
UWNAEC TIHEC MIKPOBIOKAS HOAUvVONS (4,6x10%cfu/g) petd améd
70 nuépsq.

‘Evag TTOAU onpavTiKOG TTapAyovTag TTou eTTNPEAdEl TNV
dldpkeld  CwWNG Twv TIPOIOVIWV  €ival n  Bgpuokpaacia
ouvthpnong. Augavouevng TnGg BepPoKPaCiag, MEIWVETAl O
Xpovog ouvtipnong (Dondero et al., 2004). livetal eUKoAa
avTIANTITO amd 1a oxAuata 14 kar 20 o1 Ta deiyyaTa TTOU
amolnkeutnkav oToug 4+1°C dev  gugavicav  onuadia
aAloiwong akopa kal  perd ammdé 98 nuépes. Ta
armmoteAéopara dgv nTav idIa yia Ta QIAETA TNG KATIVIOTNG

TTECTPOYAG TTOU ouvTnphBnkav otoug 6+2°C kai 8+2°C. Ta
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dciyyara autd arroppigdnkav perd amd 70 kal 63 nUEPES
QVTIOTOIXO ME KPITAPIO TA ATTOTEAEOUATA TOU UIKPORBIOAOYIKOU

eAEyXOU.
8 J
SEpHoKpagia
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71 (°C) ;!'
—8— iz
g | [=m_ 82 !

Log M

0 7 14 21 2:‘3 3I5 42 4:3 a6 63 Kl
Xpovog ouvThpnong (NPEPEG)

2xnua 20: MetaBoAég TNG OAIKAG HECOPIANG XAwpPIdAG PE TO
XPOvo ouvtipnong

5.6.2 M'aAaKTIKA BakTApla

H augnon NG TINAG Twv YOAAKTIKWY BakTnpiwv Bpédnke va
gival Trapdépola pe authl TNG OANIKAG MECOQIANG XAwpidag
aMAd dev é@Taoce Tnv TipA 107cfu/g.

H apxiki TIAR TwWV YOAGKTIKWY BakTnpiwv ATav XapnAn
(10cfu/g) kar augnbnke katd Tnv dIGPKEIQ TNG OUVTAPNONG.
Méxpl TNV 42" nuépa, Ta deiypara TTou ATav atTodnKeupéva
oToug 612°C eixav pia otaBepry pikpoflakr avartugn. H
adgnon Arav amétoun avdueoa otnv 42" kai 49" nuépa Kai
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otV nuEpopnvia  ARgNG Tou  TTEIPAUATOG, OTTWG  AUTH
opioTnKe atmd TNV TIMAR TNG OAIKNG PECOPIANG XAwpidag,
épraoe otnv Tipn 9, 5x10* cfu/g (Zxrua 21).

Ooo avagopd Ta dciyuata TTou ATAV ATTOBNKEUPEVA OTOUG
812°C, n TR TWV YOAOGKTIKWV POKTNpiwv dpxioe va
augavetal vwpitepa (21 nuépa). TeAIKA, Tnv TEAeuTaia PEPa
Tou TreIPAPaTog N TIWA ATav 2x10°cfu/g (ZxAua 21).
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Xpovog guvTripnang (npepeg)

2xnua  21: MeTtaBoAég oTov aplBud Twv  YOAOKTIKWV
BakTnpiwv kKatd Tn dIGPKEID CUVTAPNONG TWV KOTTVIOTWVY

QINETWV TTECTPOPAG
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Mapouola atroteAéoparta  OTIGC  TIMEG  TWV  YOAQKTIKWV
Baktnpiwv Pe PIKPOTEPN O1APKEIa WG PpEBnKav atrd Toug
Lyhs et al., (2001). Tnv nuépa TnG aAAoiwong, YETA aTTd 27
kal 20 nuépeg ammoBrikeuong otoug 3°C and 8°C avrioToixa,
Ol TIUEG TWV YOAOQKTIKWY BAKTNPIWV YIO CUOKEUAOMEVN UTTO
kevd, kpUO KaTIVIOTH TTE0TpoQa Bpédnkav va eivar 10% -
105¢cfu/g éwc 10°-10"cfulg.

O1mwg @aivetar amd 10 oxfuata 20 & 21, n TIPAR Twv
YOAQKTIKWV BAKTNPiwV ETTNPEACTNKE aTTO TNV BEpUOoKpaTia
aTToBrKeuoNG YE ToV idI0 TPOTTO TTOU ETTNPEACTNKE KAl N TIYN
TNG OAIKAG HECOPIANG XAwpidag. Ooo TTpoxXwpouce 0 XpOvog
OUVTAPNONG Ta YOAQKTIKG BAKTAPIO TTOPOUCIiOCAV QUENTIKN

Tdon.

5.6.3. Emidpaon TG OUVTAPNONG OTA TIPOIOVTA
atroikodoéunong Tou ATP

Ta mpoidvTa atroikodéunong Tou ATP petd Tnv emreéepyaacia
@aivovtal otov Trivaka 39. Aaupavovtag utr OYiv TIG TIMEG
TToU BpEBnkav oto vwtrd Ociypa, gival @avepd OTI N ATUION
TTPOKAAECE onuavTiKEG UETABOAEG oTo ATP oTa deiyuara.
Kard tn didpkeia tnG ouvthpnong otoug 6+2°C, to ADP
mTapépeive oxeddv otaBepd péxpl Tnv 35" nuépa Kai oTn
ouvéxela augnonke, 1o IMP peiwBnke TNV TeAeuTaia pépa Tou
TTelpapaTog, Ta AMP kai Hx augnenkav evw n Ino kai To ATP
Oev peTaBAnBnkav. Ta atroteAéopaTa fTAV TTAPOPOIA Kal YIa
Ta dgiypaTa TTou ouvtnpndnkav otoug 8+2°C. H ueiwon Tou
IMP Atrav otadiaky o€ OAn TNG OIAPKEIA OUVTHPNONG TWV

QINETWYV TTECTPOYAG KAl TNV TEAEUTAIO JEPA N TIMA ATAV TTOAU
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xaunA (0,002 pmol/g) (Mivakag 39). Ta Tpoidvra
arroikodounong Tou ATP  dev  euygpdvicav  onPavTIKEG
METABOAEG KaTd TN dIGPKEIQ TNG CUVTAPNONG yiaTi Ta Eviuua
TTOU aTTOIKOOOHUOUV Ta VOUKAEOTIOIO TTIBavd peTouaiwBnkav
KATA TNV dIAPKEIQ TOU UypouU KaTtrvioparog (©=113+£1°C) .

O1 Hattula & Kiesvaara (1996) peAétnoav Tnv emmidpaon NG
Bépuavong oTta TpoidvTa atroikodounong Tou ATP  kai
Bprkav 6T To  IMP peiwBnke amd 5,1 o€ 2,7mmol/kg étav
TO aAieupa BepudvOnke otoug 65°C. Tnv idla oTiyun n Ino
augnbnke amo 1,3 og 3,2mmol/kg kar n Hx a1 0,09 ot 0,45
mmol/kg. H TToodTnTa TWV TTPOIOVIWY aTTOIKOOOUNONG TOU
ATP dev petaBAnBnkav katd Tnv  B€puavon oTtoug 70 Kai
75°C, yeyovOog TIOU KATOQEIKVUEI TNV METOUCIWON TWV
evCUUWYV TTOU ATTOIKOOOMOUV Ta VoukAegoTidla. Ta €viupa
oTnNV  TTPAYMATIKOTNTA  PETOUCIWONKAV O€ OgpUOKPATiES

XaunAoTepeg atd 70°C.
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Mivakag 39: MeTaBoAEC TwV TTPOIOVTWY aTToikodounong ATP
TWV QIAETWV TTECTPOPAG KATA TNV OUVTRPNON TOUG OTOUG
6+2°C ka1 8t2°C

2UYKEVTPWOT TWV TTPOIOVTWYV ATTolokodounong ATP

(umol/g AiTTapwv)
ATP ADP | AMP | IMP Ino Hx
NwTo 0,323 0,002 | 0,006 | 0,004 | 0,008 | 0,013
Huépeg
ouvTApnong(6x£2°C)
0 0,176 0,003 | 0,038 | 0,128 | 0,008 | 0,018
21 0,194 0,004 | 0,026 | 0,115 | 0,008 | 0,028
35 0,219 0,003 | 0,038 | 0,121 | 0,007 | 0,028
49 0,184 0,040 | 0,040 | 0,127 | 0,007 | 0,050
70 0,162 0,057 | 0,057 | 0,057 | 0,009 | 0,102
Huépeg
ouvTripnong(8+2°C)
0 0,176 0,003 | 0,015 | 0,128 | 0,008 | 0,018
21 0,192 0,002 | 0,013 | 0,097 | 0,007 | 0,023
35 0,224 0,003 | 0,039 | 0,033 | 0,007 | 0,025
49 0,194 0,030 | 0,050 | 0,003 | 0,007 | 0,039
70 0,182 0,030 | 0,082 | 0,002 | 0,004 | 0,290
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5.6.4. Emidpaon Tng cuvrtipnong otnv Tipn K

H 1iun K atmmoteAei Eva onpavTikd O€iKTn TTOU XPnOIKOTToIETal
yla TOoV €AeyX0 TNG @PaOKAdAG KAl QPEOKOTNTAG TWV
aAhieupdtwy. H oxéon avaueoa otnv TI K Kai agtov Xpovo
OUVTAPNONG 1 TNV OPYAVOANTITIKY QPECKOTNTA dEV gival idia
yia OAa Ta €idn aAIEUPATWY Kal Ba TTPETTEN va TTPOCdIoPICETal
yla 1o Kd6e €idog (Whittle & Howgate, 2002). H didpkeia
CwN¢ yia To Aappaki (Leteolabrax japonicus) nTav 13 nUEPES
otoug 0°C kai n miyA K €ptace 10 55%. H 1y K yia tnv
TéoTpo@a augnonke amo 3,4% (0 nuépeg) o€ 83% katd TNV
diapkela TG ouvTApnong otoug 5°C (Alasalvar et al., 2002).
21NV Tapouca HPEAETN n TR K yia Ta ATUIOPEVA PE Uuypo
KATTVO QIAETA TTECTPOPAG PETPAONKE ATTO TNV CUYKEVTPWON
TWV VOUKAEOTIDiwV. ATTO TO oXAPa 22 yivetal avtiAnTTé OT
uTTdpxouv oAAayég oTtnv Ti K katd Ttnv OIdpkeiad TNV
ouvtipnong (70 nuépeg). H Ty K Tou vwtrou degiyuartog
ATav 6,0% kai TTapéPeive oxedOv oTaBEPn TIG TTPWTEG 35
NMEPES TNG OUVTAPNONG. 2TN OUVEXEIQ aUENONKe ypaupika. O
XPOVOG ouvtiApnong €mnpPéace OTATIOTIKA onuavtikd Tnv
METPOUMEVN TIUA evwy OEV UTTPXAV OTATIOTIKA ONUOVTIKEG
d1GpopeG avaueoa oTa deiypaTa Tou ATAV ATTOBNKEUPEVA O€
OIOQPOPETIKEG OEPPOKPATIEG.

©a ptropouace n TIPR K moava va xpnolgoTroinBei wg deiktng
TT0I0TNTAG/ ATTOOEKTOTNTAG TWV ATUIOUEVWY PE UYPO KATTVO
TpoidvTtwy. Mepaitépw €peuva Ba Tpémel va OleCaxOei
TTPOKEINEVOU VA TTPOCBIOPIOTEI N TIMA K TTOU OXETICETAI YE TO
Oplo TG amodekTdéTNTag. H TIl K 10U PBpébnke oTnv

TTapouca €peuva gival TTOAU XaunAOGTEPN aTTO AUTEG TTOU
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ava@épovTtal otn BIBAloypagia. Autd avadeikvuel TNV UWPnAn

TTOIOTATA  TOV ~ OTMIOMEVWY  PE  UYPO  KATIVO  QIAETWV

TTECTPOYPAG.
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2xAua 22: MetaBoAég otnv TN K Twv QIAETWY TTECTPOPAG

KAT& TNV oUVTAPNON Toug oToug 6+2°C kal 8+x2°C

5.6.5 Emidpaon Tng ouvripnong otnv ogeidwon Tou
Aitroug

5.6.5.1 Tiyn utrepoediwv (PV)

Katrd Ttnv didpkeia TnG ouviipnong Oegv Trapatnprnénke
onNuavTikn o&gidwon oTa deiydaTa TWV KATIVIOTWY QIAETWV
TTEOTPOPAG KABWG TTapatnperidnke pia pikpry auv¢non ortnv
PV. Mo ouykekpipéva, n PV kupavenke petagu 2,9meqO2/kg
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kar 18,0meqOy/kg oe 6Aa Ta dciyyata ammd TNV apxn Tng
ouvTAPNONG HEXPI TNV NUEPouNvia TnG amoéppiyng (ZXAHA
23).

Mapopola Atav Ta atmroteAéopata Twv Siskos et al., (2007). H
PV rfitav petagu 15,6 meq Oz/kg kai 26,9 meq Oz/kg o€ OAa
Ta OciydaTa OTnV Opxn Kal oto TEAOG TNG OUVTAPNONG
avtioToixa. MNMapatnpABbnke dnAadr uia  oTaBepr augnTiKn
Tdon avegdptnTa aTrd TO XPOVO ETTEEEPYATIAG.

O1 Bhuiyan et al., (1986b) peAétnoav Tnv oTaBepdTNTA TOU
ANiTToug  katd Tn OIAPKEIQ TOU  KOTTIVIOPATOG  QIAETWV
OKouuTIpIoU  Kal  BphAkav  pia  aovénon amoé 1,30 o¢
8,96meqO2/kg TOU ATAV OATTOTEAEOUA TNG METATPOTING
KATTOIWV AKOPEOTWV ANITTAPWY OGEWV TNG ETTIPAVEIAG TOU

aAIEUPATOG O€ UTTEPOEEIDIA.
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2xnua 23: MetaBoAég otnv TiunR utrepoeldiwv (PV)  Twv
QINETWYV TTECTPOPAG KATA TNV ouvTAPNON Toug O0Toug 612°C
Kal 8+2°C

5.4.2. Tign avio1divng (AV)

H AV £0cie Om ernpedotnke ammd 10 XpOvo OuvTAPNONG.
OT1rwg p1TopEi va TTapatnpnBsei atrd 1o oxAua 24 uttapxel pia
augnon otnv AV kal ota duo dgiyparta TTou gixav ouvtnpnoei
ot dlapopeTIKEC Bepuokpaaiec. Méxpr Tnv 35" nuépa n AV
nTav  oxedov oTaBepry, MeE Ta  Ociyyara TTOU  ATAV
armmofnkeupéva oToug 8+2°C va ep@avifouv uwnAOTEPES
TINEG. AKOAOUBWVTAG augnTikr) TAOT, OTNV NUEPOMNVia TNG
ammoppiyng n AV frav 8,2 Abs/g yia Ta deiypara TTou fTav
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armmofnkeupéva otoug 6+2°C kai12,2 Abs/g yia autd Ttmou
ATav atrodnkeupéva oToug 8+2°C.

Au¢non otnv AV trapatnpiBnke emmiong atd toug Guillen &
Cabo (2002) o1 omoiol utéBaAav  PBpwolpa AT
(kapdapéAaio, nAiEAaio, TupnvéAalo kal eAaidAado) o€
ouvOnkeg oeidwong, KATw atrd oTaBepr por] aépa, OTO
oKOTAdI Kal otoug 70°C. H au¢non Tng AV akoAouBnoe éva
YEVIKO TTPOTUTTO 0¢ OAa Ta Ociypata. OAa Ttrapouciacav
apXIka €va TTpwTto OTAdIo OTO oTToio N AV Arav otabepn
(kapdapéAaio, nAIEAQIO) 1] TTapouciocav HIa PIKPR augnon
(eAai6Aad0) A n augnon ATav onuavTikn (TTUpnvéAalo). 10
OeUTEPO MEPOG N augnon NATAV CNPAVTIK Yia OAa T
ociyuara.

MapoAn Tnv augnon, ol TeAIKEG TIHEG Tng AV Trapéueivav
XOUNAES. AauBdvovtag uttown Kai Ta atroteAéouarta TG PV
TTPOKUTITEl OTI N 0&EIdWOoN TWV CUVTNPENUEVWY KATTVIOTWV

PINETWV TTECTPOPAG OEV NTAV EKTETAUEVN.
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2xnua 24: MetaBoAég otnv TiuA avioidivng (AV) Twv QIAETwYV
TTEOTPOPAG KATA TNV OUVTPNON TOug OToug 6+2°C Kal
812°C

5.6.5.3 EKTignon tng o&cidwong péow Twv HeETABOAWYV
TOU Adyou TwV AITTapwv ogéwv C22:6w-3 /C16:0
Mpokelgévou va ekTiunOei n éktaon TnG o&eidwong Tov
ATMIOMEVWY  ME  UYPO  KATIVO  QIAETwV  TTECTPOPAG
xpnoigotroinénke o Adyog C22:6n-3/C16:0 o oT10i0G
ouppwva pe Toug Castrillon et al, (1996) cival Mo
aglommoTog deikTng aTrd TIg PV kai TBA.

H peiwon Tou Adyou (peiwon Tou C22:6n-3 kal 0TABEPOTNTA
Tou C16:0), kartadeikvuel TNV augnon tng ogeidwong. H
ogeidwon Oev €TTNPEACTNKE ONUAVTIKA aTTd TOV XPOVO
ouvTthpnong n amd tTnv Bepuokpacia ocuvtipnong (Mivakag

40) . Z10 TéAOG TNG TTEPIGOOU CUVTAPNONG N MEIWON TOU
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Aoyou nTav 16,9% yia ta dciypata Tou ATav ammodnkKeupéva
oToUG 6£2°C, evw yia auTd TTou ouvTtnprénkav otoug 8+2°C
TO TTOO0O0TO TNG Peiwong EpTace 10 20,8%

AuT n heiwon Ogixvel pia auénuévn TaxuTnTa oTnv o&eidwaon
Tou AiTToug, n omoia woTdéoo, Oev  E€ival  ONUAVTIKN
OUYKPIVOUEVN UE Ta atToTeEAéEopaTa Twv Siskos et al., (2007)
ol omoiol BpAkav upeiwon 50% petd ammd 70 nuépES
OUVTAPNONG ATHIOHEVWY QIAETWYV TTEOTPOPAG.

Mivakag 40: MeTtaBoAég Tou AGyou Twv ANITTOPWY O&EWV

C22:6w-3 /C16:0 ota @IAéTa  TECTPOYAG  KATA TRV
ouvThpnor Toug oToug 6£2°C kal 8+2°C

\ C22:6w-3 /C16:0 \

Huépeg ouvrrpnong (6+2°C) (8+£2°C)
7 0,53 0,48
21 0,46 0,47
35 0,46 0,37
49 0,42 0,37
63 0,42 0,42
70 0,44 -

2UyKpivovTag TIG TIHEG Tou Adyou C22:6w-3 /C16:0 avdaueoa
oo vwmo (0,53) kar T aryiopéva  deiyuara, Oev
TTapATNENONKE Kapia peiwon ota QIAETA TNG TTECTPOPAG TTOU
ATav atrobnkeupéva oToug 622°C yia 7 nUEPEG YEYOVOS TTOU
Ocixvel 0TI N aTpiIon dev 0dAYNOE o€ 0geidwaon Twv AITTapwWV
UAWV. 2TnV TTEQITITWON TwV QIAETWV TTOU ouvTnprdnkav

oToug 8+2°C uTmpge Yia Peiwon TNG Tagews Tou 5%.

5.6.6 ETridpaon Tng cuvrApnong oTiG OAIKEG PaIVOAEG
O1 OANIKEG QaIVOAEG PETPABNKAV OTAV TTAPOUCA £PEUVA KATA

TNV OIAPKEId TNG OUVTAPNONG TWV OTHIOUEVWY  QIAETWV
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TTEOTPOYAG. Ta atroTeAéopara gaivovral aTov Tivaka 41, ol
@aIvoAeg oTo vwTtro deiyua nTav 4,88mg/100g. H peyaAuTepn
TTEPIEKTIKOTNTA 0€ QaivoAeg (11,0mg/100g) TTapaTtnpndnke,
OTTWG ATAV AVOUEVOUEVO, QUECWGS META TO KATVIOPa. TIg
TTPWTEG 21 NUEPEG ouVTAPNONG O PAIVOAEG PEILONKAV Kal
oTn ouvéxela Trapéusivav otaBepéc péxpl v 63" yia Ta
deiypara Tmou ATav atmmoBnkeupéva otoug 6+2°C kai Tnv 49"
yla auTtd TTou fTav ammobnkeuuéva otoug 8+2°C. Tnv nuépa

TNG aTTOPPIYNG Ta dEiyuaTa €iXaV TIG TTIO XAMNAEG TIMEG TOUG.

Mivakag 41: MeTaBoAEG OTN CUYKEVTPWON TWV QAIVOAWY
TWV KATIVIOTWV QIAETWV TTEOTPOPAG KATA TNV BIAPKEID TNG
ouvThpnong otoug 6+2°C kal 8+£2°C

| OMkég @aivoheg (mg/100g odpkag) |

Huépeg ouvrripnong (6+2°C) (8+£2°C)

0 11,0 (0,2) 11,0 (0,2)
7 9,9 (0,2) 10,6 (0,6)
21 8,2 (0,4) 8,7 (0,9)
35 8,2 (0,2) 8,8 (0,1)
49 8,3 (0,5) 8,7 (0,1)
63 8,2 (0,1) 7,8 (0,1)
70 7,9 (0,0) -

O1 TIyég Tou TTivaka gival géaol 6pol TpIwV emavaAfwewy. Or TUTTIKEG aTTOKAIoEIG deixvovTal
€VTOG TWV TTOPEVOETEWVY.

Agev uttdpyxouv oxeddv KaBoAou TTAnpo@opieg TOU va
a@opoulVv TIGC QAIVOAEG OTA KOTTIVIOTA Uuypd KOTTVIOHEVO
aAMievpara. [poéogara o1 Cardinal et al, (2004)
TTPOCdIOPICAV PACHATOPWTOMETPIKA TIGC ONIKEG QAIVOAEG O€
MEYAAO apIBud KpUa KATTVIOUEVWVY COAOPWYV Kal aveEPepAvV
TINEG aTrd 0,04 mg/100g péxpr To peyioTo 2,0 mg/100g. AuTn
N WEYAAn dia@opd OTIC TIUEG UTTOPEI va €gnynBei amd Tov




150

TPOTIO TTAPAYWYNAG TOU KATIVOU, TOV TUTTO TOU KOTTVIOTNPIOU
Kl TOV XpOVO KATTViIOPATOG.

O1 Cardinal et al., (2001) Bprikav OTI pe TRV AUgnONn TNG
BepUOKPATIag KATTVIOPATOG, AUEAVETAI KAl N OUYKEVTPWON
TwV @aivoAwv (20°C: atro 0,75 ot 1.2 mg/100g, 30°C: TTavw
am6 3 mg/100g). H Bepuokpacia Twv 30°C  TIOU
XPNOIUOTIOIEITAI OTO  TTAPAdOCIOKO KATIVIOMA  ETTITPETTEI
EVWOEIC PE PEYAAO HOPIaKO BApog, OTTWG O QAIVOAES, va
TTAPAUPEVOUV OTNV aépla gaon, autry dnAadr TTou oxeTiCeTal
TTEPICOOTEPO MO TA ATTOTEAéOPOTA TOU KaTTvioparog. Mg
autoév Tov TPOTTO Ta Oeiypata MPTTOPEI va €Xouv UWNAEG
OUYKEVTPWOEIG QAIVOAWV.

2Uh@wva pe Toug Birkeland et al., (2004) 6x1 povo n
d1GpKeIa AAAG Kal N BEPUOKPACia TOU KATIVIOPOTOG QaiveTal
va €TTNPEEACEl TNV EVATTOBECN QAIVOAWV OTA KATTVIOTA QIAETA
TTEPICOOTEPO  aTTO TV PEBOdO  aAatioparog Kal  Tnv
TTEPIEKTIKOTNTA TNG TTPWTNG UANG O€ AITTOG.

XaunA  ouykévipwon  ANITToug, UWwnArl  OouykévTpwon
@aivoAwv ota katrvioTd deiypara (Clifford et al., 1980).

H ouykévipwon @aivOAIKWV OuCIWwV OTOUG HUG  TOou
aAIEUPATOG AUEAVEl PEXPI TOUG 75C Kkal OTn OUVEXEID
pjeiwveTal. MéEyiotn evammobeon KAtvou ETTITUYXAVETAl JE

OXETIKN uypacia 60%.
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6 Zuptrepdopara

H epapuoyr) NG TEXVIKAG TNG ATHIONG XPNOIPOTTOINBNKE pE eTmiTuyia
aTNV TTapaywyr] KaTvIioTWY TTPOIOVTWY UWNANG TTo16TNTAG

Q¢ kataAANAGTEPOG XpOvog aAaTiopatog €mAEXONKe n 1 wpa o€
d1dAupa 20% NaCl kai ¢ipavong 0 & 4wpes. Me TIG ouvOrKeg auTéG
£yIVaV Ol TTEPAITEPW ETTECEPYATIES

MeyaAUTtepn atmmodoxri atmd TRV Opada Twv OOKIPACTWY Eixav Td
QIAETA TTEQTPOQAG TTOU a) Oev EnpdBnkav TIpIV TNV ETeCepyaaia
kamvioyatog B) Enpdbnkav yia 4h (43°C) Tpiv TO KATIVIOPA KAl
emTeEepydoTnKay yia 5 min o€ rieon 2 bar

O1 ammwAegieg BApoug ATAV XAPUNAGTEPEG OUYKPIVOUEVEG E QUTEG TTOU
TTapatnpouvTal oto Tapadooiakd Katviopa. H {Apavon kai n
augénon TnG Tieong TTPOKAAECAV PEYAAUTEPES ATTWAEIEG

H peiwon g d1aBéoiung Aucivng dev ATAvV ONPAVTIKA Kal Ogv
ETTNPEACTNKE aTTO TNV ENpavaon TIpIvV TNV eTTEEEpyaaia, TNV TTieon Kai
TO XpOVO ATHIONG

Agv avixvelBnkav 1ToodTNTEG Pevio(a)TTupeviou, o avtiBeon pe TIG
TTOPAdOCIOKEG HEBGDOUG KATTVIOUATOG

O1 dIAQOPETIKEG TTiEONG TTOU £QAPUOOTNKAV ETTNPEACAV TO XPWHA
TWV TTPOIOVTWYV. O OeikTNG AauTTPOTNTAG L* peiwbnke evw ol deikTeg
a* kal b* augnbnkav. QoTd00, KaPId OTATIOTIKA CNUAVTIKA dlapopd
Oev TTapaTnPNBNKE OTO XPWHA Twv OEIYUATWY TToU £TTECEPYATTNKAV
pe Trieon 1,5 kai 2bar

H epapuoldéuevn Trieon AtTav o PJOVOG TTAPAYOVTAG TTOU ETTNPEQOCE
OAa Ta OpYAVOANTITIKA XOPAKTNPIOTIKA

H &Apavon TTpiv TNV €TTeCepyacia eTnpéace apvnTikA Tnv 1moidTnTa
Kar To Xpdévo cuvtpnong otoug 4+1°C, evwy Oev PeATiwoe Ta
OPYOVOANTITIKA XOPAKTNPICTIKA

O xpovog ouvTtripnong otoug 4+1°C Atav >98 nuépeg, oToug 6+2°C
70 ka1 oToug 81£2°C 63 NUEPEG.

O Adyog C22:6w-3/C16:0,mTou xpnoigotroiibnke wg &eiktng g
o&eidwang, pewbnke kard Tnv dIdpKEId TNG ouvTAPNOoNG. AuTA N

Meiwon dev ATAV ONUAVTIK) TTOU EUPECO OEIXVEI PN ONUAVTIKA
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o&eidwan. O1 Tipég uttepoeldiwv Kkal aviodivng dev au&hBnkav
ONMavTIKA Katd Tnv SIGPKEIa TNG ouvTpNongG oToug 622°C kal 8+2°C
kal emeBaiwvouyv TNV TTponyoUuevn diaTTioTwan.
H texvikil Tng dTtpiong TIPOKAAEcE ONUAVTIKEG PETABOAEG OTa
mpoiévra atoikodopunong ATP. Kard tnv didpkeia Spwg TG
OUVTAPNONG TWV QIAETWY TNG TTECTPOPAG Ol PETABOAEG auTég Oev
nrav onuavtikég. H migrp K ptropei mlava va xpnoipotroindei wg
O€iKTNG TTOIOTNTAG ATUICHEVWV PE UYPO KATTVO QIAETWV TTECTPOPAG.
O1 OAIKEG QaIVOAEG MEIOBNKAV KATA T OUVTAPNON TWV QIAETWV
TEQTPOYAG, avaAoya pe TNV e€acBEvion ToOU apWHATOG.
H TeEXVIK TIOU E€QAPUOOTNKE TIAEOVEKTEI O OXEOn HME TIG
TTaPadOCIOKEG HEBODOUG KATTVIONATOG OANIEUPATWY

ATtrAoUaoTepn

2UVTOHOTEPN

E@appooiun o€ oIKIako eTTiTred0

Mapdayel uPnARG TTOIGTNTAG KATTVIOTA TTPOIOVTA

@IAIkA TTpog To TTEPIBAAOV péBodog etTegepyaaiag
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The effect of liguid smoking of fillets of trout { Salmo gairdnerii) on
sensory, microbiological and chemical changes during chilled storage
[has Siskos, Anastasios Zotos ®, Stvhan Melidou, Roussa Takrtzi
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1. Imtrosfme tion

The shelf-He of smoked fish products depends largely
om the mitia] ecena] comaminaiin of the raw materal;
am the decesse of ay in the tesums due to briming and
predrying, on the mactivation of puirdaciive micoflora
due to the heat irextment, on the amoni of smoke compo-
nents that penetrate the product, and on the temperature,
mr humadity, and oxygen lkevels during storage (Sikorsia,
Hazrd, Matohing, & Bonme, 1998].

Mo relationship hetween the shelf Bfeof smoked saiman
mnil dodal sumbers of bactena has been found ( Gibson &
Ogden, 1986 Hansen, Gall, & Huss, 1995), which makes
the use of any critera hesed on todal viable commis mrede-
vant as a quality prremeter. [t was found that mmediately
after cold smoldng of salmon fillets the aerahic plate count

" Commponling sufios Tel: 430 X110 9035, Ga: +30 2300 791350
Ema! e soteoEfoed St e g (4. Totn)

ME-F134Y - e Eval mattie O 3008 Flever 124 A nghs mesvinl
e 1) 11 % Sl e 3004 (220003

was 3w I0ciy'g. The maximum accepiable microbial
commnt has heen reported § davs after smokmg hut spoilge
of the product was only detecled by panellists after 2-3
wecks (Lerm, Jorflaud, Chevalir, & Cardinal, 1998} The
zuthoms ako repornied that although theaerabic plate count
reached maxmim accepiatde levels afier & days, the prod-
uct was nol compictely spoded mntl after 23 weeds of
storege, deipie the fact that spailage signs were omaved
at 13 days, It was ado reparied that fish smoked for 3 days
ot S0-65°C ton maisiure content of 14% ond stared at 79
595 relative humdity, remained a1 an accepizhle quality
for & months.

Lerai, Jaffraud, ChevaBer, and Cardimal ( 2001} reportad
that the shelf-lde of cold smaked salmon was very vamble
{16 weeks] and was rebied to the mitial Enterchacteria-
ceze Joad, which was dependant on hygienic condifions m
the smaokehouse. High cormeldtions existed hetween the
remaming shelf-fife and lactobacl count, yeast count
angd tofal volatdle hase ( TVHM | concentration,
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Lerm and Jaoffraud { 2000} akso reported that the ahility
of the proceis to preserve fish and other products is due
ta the symergisticaciion of sz ing and smoking procedures
R eearchers have notoed thet salt concentration & the pri-
mary factor affecting the siorage bfe of the fsh product
Apzr from briming time, smoking temperzture and time
ply 2 key rode in preacervation.

Hai smaking at temperatunes up to 130 *C ar higher &
much mare effective than cold smaidng, where the emper
afure shoudd not rise zhawe 3090, All gram-poitive aeaci
predaminant in smoked fish ane very semsitive i heat
(Pigett & Tucker, 1990},

Amang potential chemacal quality mdicatom; the devel
opment of tote] volatile bases { TVB-N) ( Cann et i, § 9841,
the production of rimethylamine (ThMA), the increass in
valtil ackls (Hansen et al, 1995), the degradation of
nuckeatudes expressed 25 an moease in hypoxamhine
{Cann et o], 1984 Hamen et al, 1995 blartin, Gray, &
Piersom, 1975} and the oxidation of ipids (Zotas, Peiridis,
Smkos, & Gougoulas, D01} have been consdered. Foae-
ever, the origms of these chemical changes and their rele
tionship to produa quality are mot well eabished,
making their use mcenain as objective quality mdicatom.

Accurate shell e information reassures corsumers and
enhances the quality of thespeciic product { Skomkietal |
1598} Thus, the aim of this work was to ewes the siomge
tmme ot 4 4 1 °C of hquwd smaked trout filless processed for
30, 45 and 60 mmn a1 2 har presswre through taoial vahe
count | TV, micobial changes (using 2 partide soe am-
Iwser), lipid omidation, chenges m adenosine taphosphate
{ATP) depradation products end sensory anahsis.

L. Waterisk and methods
2.1 Amalprical reapents

Inosme (Ina ), hypoxanthine (Hx} and fatty acid methyl
eitems (FAME} standards were punchesed from Sigma
Chemical Co. Lid. {Poole, TTK}] AD reagents wmed were
analvical grade.

2.2 Fmoking process

Farmed irout { Falo pardasris) (24) samples was par
chased from Toammina, Greece. Immediately after amval,
fish samples were stored m e at 0-1°C The average
weight of the samples was 900 g 1o 1 kg, About 20 h afier
harvesting  the fish were eviscerated, fherr heads were
remaved and the bodaes brined m 2065 sodium chloride
soltion for Zh. The brne emperature was Gept low
{5 *C} m arder 1o minimIre microhislegcal contamma fiam.
Consequently, all mmples were filleted and placed in dryng
racks for 16h. The smoking process was conducted wsinga
10 L electrice] commencial sieemer, electromo liy modified
in the warkshop 1o mprove fis precsion. Liquid smoke
condensate 40ml; (Nefelonds 3A) was added 10 the stea
mer and difuted m2 ] of fapwater (255) with 2 fmal emper.

ature o 3k 2%C, Thereadter, the smokmg process
comtinaed, due to the smoky steam produced from the
liquid smoke sahition. Samples were plced an ane level
with the flssh facmg the smoke lxuod and processed at
three different processing tmmes: 30, 45 and &0 min, Process
ing fime was measured from the moment the requined pres-
sure m the steamer was achieved (approxmately 10

12 min). The apphed sieam preisure was 2har and the
reuling temperature 115 °0C. The above conditions were
chesen from previows work in which these proceses weae
fomnd 1o produce high quality smaked products Sxkos,
Zatos, & Taylor, 2005). After each procss the liquid
smake salution was discarded and a new soliton was wmed.
Afier coaling the samples 10 room temperature, under san-
itary conditions, the skin was remaved fom the fillets. The
frant part (6-8 an} from each fillel was removed carefully,
packed m polypoopylene bags, stored at 4 4 190 and used
for semsory mnalyss. The remainder of the fillds was
homogenised at low temperature, i onder 10 ovoid possbie
oxdation, mmed thoroughly and stored m polyethylene
bhags 2t 44 1 °C untidl furthe anadysis (Riskos et 2l , 2005,

2. 1. Senmor p analp i

Five apenenced panelbsts, who were membem of the
acdemic siafl, were wied 0 2meis the quabity of frout fil
lets durng sinrage. The panelliss were asked to stimate
firmness, smoked flavor and the presence of eciemal
masture an the samples tesed. The evaluation took. place
in separate booths under daylight ilumination. A quabty
seale fram | o & wes used A score of & was defined as
extremely low firmness, miemsely smoked flavoured and
neglhigite presence of extermal mosture. Finally, acconding
to thar evelatiom o the ehove veraties, the pancHists
were axked to chamaclerie the roducts ax acceplabie for
comsumpiian, horder-fne quality or maccepiatle far con
sumption, When a sample was charactersiod 25 maccept
ahle by 3 out of the 5 panellists, ths sample wos
exchided from furher nvestigation. Sensory analvsk was
repeaied 4 fimes.

24, ATF degradatson compounds

The ATP.relzied compounds were determmed by the
method of Vedama-Margues, Marine-Font, and Vidal
Carou (1997). The extraction procedure was performed at
4 %7 Homogenied sample {10 g} was aocwrately weighed
imao z S0 ml ceniriffuge tube Perchloric add (15 ml,
0.6 ) and 2 magnetic stiming her were added. The mix-
ture was thoroughly mixed for I0min on a magnetic st
ring plate; cenirfuged for 10 min a1 3000 rpm and l=ft 1o
separate mta tea phases. Perchloric acid (06m, 10mly
was added to the sokd residue otained, mixed tharoughly
for W0mm and the cemrifugation was repeated. Aftercen-
irifugaiion the sold phese was dicarded. The twa per
chloric exiracts were combmed a2 in 25ml volumetnic
flask and made up 1o volume with 06 M HCK, An 2b
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quot of 10mi wes adjusted to pH & 5-6.8 with (L] N potas.
sium hydroxide and left to stand for 30min at £ Then,
the aliquat wes filtered to remove patassmm perchiorate
mnd made up to 25 ml with phephate luffer pH 7.0}
The neutral extracs were fmafly flered through a
045 um filter hefore HPLC analys® using an HVLP 1300
membrane.

Mohie phase A was 004 M potassmm dihvdrogen
arthophosphate and 006 M dipoiassum hydrogen ortha.
phosphates, sdjsted to pH 70 with 0.1 M potassum
hydrowide.

hohie phase B was methanol

The column used was an [Hirasphere CIE, (5 pm,
250 =4 5 mam].

The flow rate of mohile phase was | mimin. The anah-
ms was performed using a gradient program 2s follows:

Tame (min)] a z 9 13 a
Maohile phase A (%) L] loa M 70 10
Mohile phase B %) 0 a ] 10 a

25 Tomlbpid peroxide mbs [PV} and FAME profiles

Toiad lipid comtent was determmed by the Bhigh and
Drver (1959 method, ax madified by Hansom and Ofley
1 1963 ). Fatty adds methylesters {FAME) were made using
the method of Totas, Hole, and Smath ( 1995). The method
used for peroxide velue wes adapied from that of Lea
(1952}

26 Toml mablr cowmrs

Ten gram of each sample homogenate was dilued o
100 ml with peplone (1% in water] tuflered =t pH 7.5
Seial dlutions were made until 107g/ml samples were
obtzined. A 1 ml aliquat of exch dilutian was placed m a
peiri dish and epproximately 15m] plate apar count was
added. Fach petri dish was carefully shaken, m order io
achieve 2 homogenenus diswibution of the sample. After
severz] minudes ol petri dishes were mverted and plucad
m an aven at 37 for 48 h Afer 42 h of monbation, all
colomies were counted, follmang the rulkes reported by
Gillland, Bustz, Brinda, and Camphell (1976},

2.7 Derecrion of microbial danges wny the Mastasize
N0 partick size analpse

The microlal contzaminafion due o slorege was ako
assmsed with the measurement of the particles i the sam-
ples, wsing the Masterstoer 2000 panick sie amelyser
equipment. The mstrumant’s capahility has o range from
0 ym i Z0Kipm. A porion of esch sample (10 g) with
100 ml of distilled water was placed in & stomacher bag
md ireated for Imin The treated sample was further
diluted with 90X ml of ditillsd water The salution s

filtered using a filter paper, m arder to discand afl large par
tickes. A S00ml portion of difuted sample was measured.
Care was taken {0 avmd proten ageregation and thus the
samples were apitiied hefare thar measurement Each
measurement was repeadedd six times, in order to confirm
repextzhility. This anahysis was perfaormed o the samples
proessed for & min and stored for O, 25 and &2 days.

X Resnlis and disomsion

The chemica] composifion of the samples was relfivedy
stable: 68 5-69 806 moisture, I24-24 2% prodein and 5.5
7. 8% lipid, imdicating that small changes should he proba
by expecied from farmed fish.

I Zensory champes due ro srorage

FLI Firomess

The fimmes of zll mopies was amesed as being gute
low [valies ahove the average (¥} of the structured scale
used] at 14 days of stara ge (Fig. 1) Hoeever, as the slorage
tme mereased, the producs became mare firm, 2coandmg
ta the panelims. The highest moreasing rate of firmness
{decreasing rate of values} was ohserved in the sampies pro
e for S0mm st 2 bar pressure. The trout fillels pro-
cessed for 30 and 45min 21 2 har preswre showed almaost
the same rade of moease of firmness dunng the 50 days
of siorage. At the seme storege period, samples processed
for Slmm reached the highest values m firmness (Fig. 1)
At the mjection tmme (62 davs of storage} of the mmples
proessed for 30 and 45 min, 2 slight derease in firmness
was ohserved. A similar decrease in firmness was ako
amerved m the samples processed for &0 min, but ther
firmmess remaimed highe than the other producs. Howe
ever, the mout fillets processed for S0min lost their firm
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mess after 70 daws storage (Fig. 1) These results madcate
that profemn changes occowrred dwring storege and dhis
was mare ohviqus in the trowt fillds procmsed for
f0min. They also meicate possible enzymatic proden
decomposifion at the end of the storage fime of the prod
ucti. Changes m firmness doe tosonzge wene alsa reponed
by Lerai et al [ 1995)

312, Sawked flavour

The smaked fAlavowr mimsiy changed m o out of the
three mamples examined with storage fime (Fg. 2} An
increzse m smoked flavour miemsity in the samples pro-
cessed for 45 and S0 mm was ohserved hetaven 4 and
28 days of stomage. Thi swmmg smoked flavour remained
nearly constant untdl 80 and 62 davs of sorage in the trow
fiflets processed for 45 and &) min respectively, thereafier a
decline | smoked flavour was observed and off flavoums
wene detected by the panellmts. It should alse be noted that
the smoked flavour mtensity remamed stable and 24 nearhy
averzge levels in the samples processed for 30 min through
out the emtire storage period. This was probably due to the
low smaked flavowr miensity that these samples showved,
even at the heginning of the storage fime (Fg. 2).

Micmobinkigical confamination & reporied as the main
factar produdng off-flz vours and of-od ous . Development
of off-flavoun and odours during storage time was ako
repartad by Eyvhs et al. (2000}, They reparied that freshhy
produced “gravad” mambow trout fillets were judged by
the pamefisis a5 firm with fresh adour, and fresh fch taste,
bat af the rejection time the samples wene descrihed 25 fro
ity, hitter, fishy o7 neutral off faste and ammoniz aff-adour.

353 Premwce of surjfaoe mastare

The presence of external surface mos e 25 amessnd by
the paneibsts wax elmest the same i the samples proceised
for &0 and 45 mm m the first 14 days (Fg. 3] However, the
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samples processed for ) min showed significantly higher
external surface moksture in the same storage penod. Afler
28 davs of storage, sccondmg to the panellsis, all mmples
had the same exdernzl surface maisture. It remamed at the
same kvel on the samples processed for 45 and S0 mmn but
dramatically degessed on the samples processed for
30 man.

The exemal maisture did not show any changes dumng
the next IZ days (50 days toial storzge) on all semples
mxmesed, At the mejection time of the fimd twa samples
(62X days of storage and processed for 30 and 45man,} the
presence of surface modsture moreased. However, the sam-
ples proceised for &) min showed the lowest morease coms
pared with the ather two rejecied samples ( Fig. 3). Fmally,
after M days of sivrage, the fillkts processed for & min
showed o furher moease m exiemal swrice mosmne,
reaching the values of the other two already nejected s2me
ples. These results ako indiczle protein changes due to
storage of the smoked frout filleis.

F14 Tonad vashir conmis | THC

Afier processing, the TVC in afl ssmples were it low lev
ek wiath anaverage of 5.3 x 107 du/g, regardles of the pro-
cessing time. The microbialogical flore remained stable in
oli samples far 14 days of stora ge. The same mitial TVC
were abyy ahserved by Lyhs et al, (2001).

Afer 25 days of storage ai 4 4 1 °C 2 sifkmg moeasein
micrahizl count was detected i the samples processed for
) min (Fig. ). The TVC reached at 2 value of 18 10°
cfu/g, mdicafing spailage and posi We rejection of the sam-
ples (Liston & Matches, 1976) However, these samples,
which were simul aneowsly assessed by the panellists, were
not arganokeptic ly charactersed asspoiled. After 48 days
af storape at 4 4 19C, the TVC of the samples processad at
%) min remamed stable a1 high level (7= e d'u.-'g}.ﬁd:l:i
tiamzly, high level of micobial contamination were a2ko
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abserved m the samples processed eithe for 45mm
(5.1 = 10° cfufg) or for 60man (142 10° Su/g), indicatmg
that the storage time had meeched its maximum and that
the wrout fillets showuld he mejected. However, the samples
were also nal rejecied by dhe panellisis. Regection by the
panellmts of the mmples processed 2t 30 and 45min a4
Ihar preswe ocoumed sfler 62 days of storzge at
&4 1, despite the fact that the maximmum miaahialka g
cal growth had afready been reached 14 days earlier in the
samples procesed for 45 min and 21 37 daysin the samples
processed for 3 mun. These results mdicate that spoilage
sensary chamaclers fics are generally micohalgical prod.
ucts tut thear production resches detectable kwvels long
after mamimum a2cceptable migohizl growth, In the same
period af time the mio obial comtamination of the samples
processed for 60 min was 6.1 = 10° cfy'y and the samples
were assessed a5 still accepiable products by the panefliss.
Smilar results were also found by Gram amnd Flum (1994)
mvestigefing the maximum storage He of cold smaked sl
man. Dpite the fod that maximmm serohic plate coum
was reached afier omne week of storage, the product was
charactensed as spoiled after 223 weeks storage

The trowt fillets proceised for 60 min ot 2 har pressune
were characterized as unacoeptable for consumption by
the pamellsis after 70 days of storage, 22 days after the
maximum acceplzhle TVE was found, These maximum
TV evel were abso absaved by othe authons (Dandern,
Cistemnas, Carvajal, & Smmpson, 2004; Gram & Huss, 1996
Lyhs et 21, 2000

P LY Exmagon of teral muoobial cosmrs using the partick
sz analyzer | Masne sizer 260}

As can be seen fram Fig. 5, the 1otal amount of micra-
arganmms detected moreased 25 storage time increased.
The mast charagenstic change ocowrmed in the samples
sared for 62 days wheraat o higher microbial coum was
mezsured. These reults confirm the scoumubitson of

Fa. 5 Pofde s Efeamos b wom senples ocbactstoml @ d + 190
for 1 25 amd B2 dap (Tt doe medm of s bl detemmuatvag )

microargansms: abserved durng siorzge at &k 13C of
the processed filleds and possihly miroduces a new tech-
nigue todetect microhial changes very queckly. Catie, Gan-
e, Doezimki and Tailfie (1999]) mezsured opficl
densaty (0OLF) 2t S0 mm wing a Uhikon 940 spectrapho:
tometer and reported that QD was signdficantly affec ted
by Bguwd smoke and salf concentration. 00D moeased
whilke szl and liuxl smoke concentrations clecreased.
These results also mdicate that microlsological growth
affecis optice] densaty and it could be used 25 an mdicator
far micabiological spailage.

3.2 Feroxsde pabe (FV}

The storage tmme had Gtk efec on Epad oxidation, as
mamiared by paromide value (PV], Panticulardy, the perox-
ide valie ranged hetween 15,6 meq Ox'kg and 22 5 meq O
kg m all semplex ot the bagmming and at the end of storage
respectively. Additimally, PV had an almost comstant,
imcreasing tremcl durng the entire starage penod m all sam-
ples, regardles of the processing time. In comtrasi, Medine,
Ratue-Gracie, Jerman, and Frankel (1999} reporied that
hmd oxidation of tuna samples, s messored by PV, had
2 higher mate during the fint 24 b at 40 °C while affer this
peried, PV decressied significantly 2s a resnlt of pooxide
dazomposition. Muwch highe lewek of PV was repored
by Zodos et al. (1995), mdiciimg quite exiensive Epid ox-
dation (PV 108 meq O,k ) m smoked mackere] that have
heen previnushy stated fromen

X Dereason af bpad oxids pon dur fo seorage via changes tn
C22:tn = FNCTE0 rarsa

The storage tmme sgnificamtly aflected the C226m— 3
Cléel ratin, which showed 2 decreasing tremd, due 1o stor-
ape time and ranged hetween 033 and 0.1 5 2 the begimming
and at the end of starage respectively (Fig 6} This s m
conirast with the resulis of Rara, Regost, and Lampe
(3003, who favled 1o detect any significent changes m faity
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acd profiles due i storage or femperature m szlied and
smorked saimon fillets. These results ndicate an increasmg
rate of Bpid omdation, which was followed by the degrads
130n of palyimsaturated fatty acids. The Hpid oxdadion rate
a5 mexsurad usmg the present mdex slightly mereased
{ 184} m thefirn 14 days of storage. However, after 25 days
of stiorage the decline of the index was 14 3% and neached
54 by the end of storage in all samples, regardless of the
processing conditions (Fig. ). It was acordingly reported
that chicken frankduners enriched with fish oil shoaed
thinherbitunc acid (THA| values higher than the comtrol
stored for 30 davs. It was conchuded that this was due 1o
higher percentage of wunsatursted fatty ackds (Homg,
Lebisnc, Hawrysh, & Hardin, 1996).

F.4 Effcr of storage on fypoxauhng fnosine | Hicllno
raria

Tnths work the Hy'Ino ratio was inves figated hecause 2
relationship in thar changes was observes. Thas, 1t was
foumd that the Hx/Ing ratio was affected by the storage
periad. In afl samples dested, Bx producition moressed
due to migobinlogical activity throughout the enfire ime
of storage. The teted ratio of HayfIng remained pracfically
slahie for the fist 48 days of siorage for the samples pro
cessed for il and 45 mm. Ths mdicates law macrotsalogi-
cal activity, whichheld back the degradation rate of mosie
to hypoxanthine. Wipewada, Shaw, Ke, and Bums { 1986)
alen reponied 5 relationship between microbinl ngical s pod-
ape znd ATP degradation. However, m the samples pro-
cesed for M min 2 small increzse of hypoxmxnthine
production was detected. At 48 days, the Hyflno ratio
was 062, 6T and 142 for the samples processed for &0,
45 and Mimin respectively (Fig. 7. Mone of the samples
tested was smewessed 2s umaccepiable for comumption dur
ing the fimt 48 days of storage. However, the samples pro-

4 2]
Starage ime (daye)

—+—30min « o 4Emin —ve = S0min |

Fig 7. Chnygs o hpeeatie/noiar rafic i o sl Sllcs dusng
stcmpe al A4 | 0. { Data swe moiny of Splcie deteniimtms |

cesmed for W) min should hawve heen ngected anthe 25th day
of storage (23 days exrher) hecawse of thedr TVC valies,
and their Hx/Ino ratio was 142, confimming the microthal
spoiage

Drurmg the next |4€ days of storage 062 days] dwa of the
three samples were mssessed as unaoepable for consumps
t2an., Thus, the samples prowssed for 30 and 45min were
not zssesmed 25 aoccepizble by the ponelliss and 2t the same
{mme the ratio of Hy'Ino reached values of 300 and 180,
rempectively ( Fig. 7). However, the semples poocessed dor
6l min extended thear shelf e (according to panellsis)
ghaove & days of storage. However, thar microhial growth
reached % maximum on the &8th day of storage and Haf
Imo ratio on the S2nd day was 136, confirming the micro-
bial gromth. Comsidering the results @t could pemsibly be
conchided that when the hyposanthine comtent hecomes
1.3 fimes more than mosme content, {Hy/Ino = 1.3} the
procuct hecome spoiled. At 62 days of storage the Hzf
Tmor ratio exceeded 1.3 for all samples. Smilar relatamships
hetmeen miooflara and hypozanthine production have
heen abready reported (Hansen et al, 195 Vecmna-Mar
Fues et al 1997)

A (Cipne i oms

The hquid smoked troot fillets processsl for 3 min
showed 2 storage fime a1 4 4 1°C of 25 days while those
procesied for €5 and & min up o 48 davs, 25 assessed
by the TVC valuies. Homever, the panelliss ngected the
samples kmg. afier maximum intal vizhble counts were
ohserved m all mampies. The measurement of TVC via
the panicke sime analyser (Mastesmer 3000) showed an
imcrease of the puriscles throughout the storage of the trout
fillets, mcicating that might be a direct messurement for
TV changes.
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‘Hypmanthine/I nosine r2 fio showed 2 good relationship
with efther TVC or sensary resulis. When the Hx/Ino ratio
became mere than |3 the procducts have already reached
ther maxmum weepizbie TVC vahes amd they were
rejecied by the panellisis.
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Partial purification and comparison of precipitation technigues
of proteolytic enzymes from trout (Salmo gaivdnerii) heads
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Abaracd

Poseo b eompmess hove bom detemad and partafy porfed from woat {(Selee palaleall) beady which were presned @
30 Protealylic eneymes, esier = orade ewdracd or i parial ponded samples, wens sjabde for 15 days weih am ol o dem-
pemtane of 3340 Profeclyie acirely was very high o sther aliniee or acde pH egoss. A pasooiar raso of cobd acesoes o
crade extract L 21} was found 10 e best for the fantsl ponfoaton of groleues, wih a 9950 recoveny, companed with the paral
prar ca o acheeved g Efere ni oo aoelone 10006 OF Qs e saphate. T feoovery was also condfinme d via mea s e ment
of fhe partches (e see analvesr) oondasmed eiter moonede extract of i e pres poed smpies The exie noe of Moty
dngene and poesshily some £ nacdo proteses was ohered

@ 008 Fhoeeter Lid AN & ghts remmed

Feveordr: Tl (Fadna pabrhenili Protedfy o Factiad el

Airsone prog A jum sl

1. Imirosduction

Proteases consiitute the most mporiant group of
mdustrizl enzymes used in the world {oday and have seve
eral applications in the food mdustry (B -Beltagy, El-
Acheay, Bahma, & Bl Bedawey, 2004} Fish & regerded
tahe ane of the richest sounces of proteal vii ereymes and.
fish processing genersies large emomisofsold and liquid
wazies, such ox heads, tuils, skin, hones and miesimes (El-
Beltrgy e al, 2004; Hordur & Rasco, 300 Regemiem &
Regenstain, 1991; Shehidi & Kamal, 2002}

iz fian of thee wasts is a majer protlen for
fishermen and the fish mdwsiry. Their dsposal has o
majer economic and environmental mpeet (Hordor &
Rasco, 200 Regemstemn & Regenstein, 1990; Shahadi
& Kamil, 2002}

o= st Fax + % 2310 7913601
E-mail adabea: soteuEocd 2ot e g (A Foms

MIE-AI48T - yoe Enal masle 8 X057 Ehever Lal Al righs seervesl
o 1101 &5 Fopdediem 20503 022

Liveristhe argan that has heen masthy utifized m ar
der to produce fish ofl, while hanes and miestmes are
used for the production of fish flowr. In somecases, even
the sion & wied (Regemsten & Regemstem, 1990 Shahadi
& Kamil, 22}

A variety of digestive proteolytic enzymes has been
malated from the internal organs of fish and custacesns
The fish prateases, found in the pyloric caea a5 active
forms, have algs heen purdfiad from different specie,
such as codl raimbeme imut znd salmon (Herndnde:-
Banwyn, Hemindez-Arana, Amegum-Espinmsa, &
Rxlriguez-Ramera, 1998),

An miensive effort to utloe fish wastes has been
made by isalaimg and purfving protealviic enzymes
and fatty acids, which can he used in the food or phar
macentica] mdwstry. This eflon eads wo the molation,
purification and characterzation of many profeahtic
emrymes, sich an srme proteases and mamy alkafine
proeases (Regenstan & Regenstem, 1591}
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This, whereas the wage of the miestmes has heen
suwesfully developed (mostly regarding the isalation
and purfication of protealytic erzymes) wtillimton of
the rest of wastes (e.g., heads, taik) & not propontionally
devel aped (Regensiem & Fegemstem, 1991; Shahadi &
Eamil, 2002}

Thas, the zim of this rsearch was to parilly punfy
and identify protenlytic erzymes from the heads of trout
{Salmo gardeera} and to evahiate the purfication fech-
nigques wed, 2an atempt that might be further used by
the food and pharmaceutical industries.

2. Materiak and methods
2.1, Ramhow rrour heads

Farmed trout (Salmo gardee i) was purchased from
Imenninz Greece. Immediately after armival, fish samples
were stared i ice at O-1 %C. The average weight of the
samples was Wl g to | kg. About 20h afier harvesting,
they were evicerated, head removed and stored at

iRl

2.2 Amalprical reagents

Inbirors lodoacetamide,  phenyl-methyl-sulionyl
fluoride (FMEF), phemmogqumane, siver mirate, ethyl
ene diamine tetraacefic acid (EDTA), copper sulfate,
zinc sulfate and sovhean trypsin mhdhitor were pur
chased from Sigma Chemica]l Co. Lid., Fancy Road,
Poale, Domet. All reagents used were of ana Iytical grade.

2.5, Preparation of crude extrac

Head samples were thawed for about 2h 2t roam
temperature and &0 g of minced head were we ghed on
an amlyixal balance and homogemzed with &6 ml of
00 M phosphate (Ma,HPOE-MNaH.POG) bufer, pH
7.0, far 2 min. The homogenisation was perfommesd in
ice i arder to awmd increase i femperature. The mix-
ture was centrifuged at 121007 for 30mm at 4 3C.
The supernatant was collected and used as crude prote
ase extract.

2.4, Assay of profease adary

Thereaction mixture comtained 2.5ml of 05 % asdn
{except where otherwise stated) in 0.1 M phosphate buf
fer, pH 7.0, and 0.3 ml of the supermatani. The mixture
was moubated m 2 water hath at 55 %C for 40 min. Then,
ZAmlof 346 (e trichlroacetic acid (TCA) was added
to stop the reaction and to predpitate protein. The mix-
ture was allvwed to stand for 1 h 2t room temperature.
The precpitate was removed by filiration through
Whatman Mo. | filtr paper. The ahsorhane of the

supernziant was messured 2t 280 mm m 2 l-an sihca
cell. A blank was mn by adding the enzyme solution
after TCA was added.

HCl-ghyeme, Wa:HPOMNaHPOs, MaOH-glycine
and MaOH-MNaHPOy, {2 final comcentration of 0.1 M)
buflers were used in the pH ranges of 24836 6.4-7.4,
E46-1006 and 110, respectively. The #0-min time and
55 °C temperature were chosen after mouhation of the
micture af 30, M, &0, 50 and 5590 for 20, 25, M, 35
and #0min (Fotes & Tayler, 1996). Ome unit of prodease
is defined a5 the amowunt of enzyme that catalyses the re-
lease of | pmal of 1 tyrosine per minute under the
ahave asmay conditions (Alam et al , 2005)

2 5 Acerone precipifarion

Acetone, which was precoaled do about = 1590, was
slowdly added to the crude protease preparations until
the ratic hetween enzyme solutions amd acetone was
120175 and the mixture were stired for | 0min. The pre-
cipiizies were separaied from the supematant after cen
trifuging at 12,1007 Sorval RC-285) for 10 min 21 4 °C.

Precoaled acetone was added o0 the supermatants un-
til the ratios hetween enzyme sofutions and acetome were
1:0.75 {no further acetone was added), 121 and 12125,
the solutions were stimmed for another 10min hefore
heing cenirifuged at 12, 1060y for 10 min 2t 4 5. The pre-
cipitztes collected were dimalved i #0ml phosphate
hufler, pH 7.0, Afler standing of about 2hat 4 %C, the
profease preparations were cenirifuged at 12, 100f for
I5min 2t 4°C t0 remove mactive residues (Fots &

Taylar, 1936).
26 Ammomsen slfate precipifanon

Ammamium suliate sohitions (30045 amd 3095 wee
slowdy added to the crude protease preparations until
the ratio between ereyme sohuisms and ammanmum sul
fate was 190.75and the mixtures were stirmed for 10 min.
The precpitaties were separated from the supemnatam
affer cemirifuging at 12100g (Sarval RC-ZES) for
0 minat4°0.

Ammamium sulizte solutions (30and 3065) were fur
ther added to the supernatant umiil the ratis between
enzyme salution and smmonfum sulfve were 12125,
the solutions were stimmed for another 10min hefore
heing cenirifuged at 12, 1060y for 10 min 2t 4 5. The pre-
cipitates collected were dissalved in 40 mlof 0.2 M phos-
phate buffer, pH 7.0. After standing for ahout 2 h at
4%, the projease preparations were ceminfuged ai
12,100y for 15min at 45C to remove mactive residues.

2 7. inhihiriom of prots ses

Theeflect of inhibitars on protease activity was deter
mined by preincubating the protwase preparation with
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the mhibitor 2t room {emperature for ¥ min hedone
agsry and the residual acfivily was extimated by thestan
dard protesse asay at pH 7.0. CollaMnCl;, PMSFE, pe
benzogqumane, Aghily, indoacetamide, EDTA, Culy,
and Fn80y were dissalved @ 0.0 M phosphate hoffer,
pH 70, a1 a concentration of 2mM, vkt the trypsm
mhibhitar was in & concentration of 0.5 mgmi A contnol
was run by pre-monbe fing the protease preparation with
L1 M phasphate buffer, pH 7.0 (Zaotos & Tavlar, 1996).

2.8 Froran owm st

Protein concenirztion was defermined wsing  the
method of Lonty, Rasebrough, Famr, and Randail
(19511

28 Partiche sme measuremens wing the Masnersizer 20060
particle siz analpser

Fifty millilitre of crude exracts, prfial by purfied
with cold acetone 14075, 1:0 and 150,25 and pariizlly
purified with 3086 and S04 ammoniom suifate samples
were dituted to 11 with 0.1 M phosphate huffer, pH
7.0, amdd the swe of their contained panticles was mea-
sured wing the Using Masiemsmer 3000 paricle ana.
lvzer. Care was taken toavaid profein aggregation and
thus the smples were agitved before their messure-
ment. The mstruments capehility has 2 range from 20
to 2000 pm. This measuwrement was conducied m ander
to estimate the suiability of the appled precpitation
methads. An analysis of varane (ANOWVA) wes ap
phed to detect any diferences hetveen the subtraction
af the pericks m the 5 preapiiated semple okl ace
tome: orude extract 1.25:1, I:0, 0.75:1 and ammomum
sulate (3P4 and 5005 oude extract 1.25%0} from the
crude exfract

X Resalis wod discossion
F4. Crenoeew remperanre, mcubaron ome oad stabilicy

It can e olhserved from Fig. | that the prolesse actmv.
iy at pH 7.0 wus mdependeni of the mouhe fion time be-
tween 15 and 40 min. Tt can ako be seen that higher
projease activities were obiained at 55 and 50°C. These
resuls are similar to those d by Cacr, Osat
Harz, and Ishihera 2000p and HemiandezmSantoyvo
et al. (199, However, oplimum temperatures of
350 *C have ako bemn reported (E-Beltagy et al,
20 Miekien & Maben, 2001 L Tt can aka be seen, from
Fig. 2, that proiease acthvity was almast hneasly in-
creased by moesing tanperatwre, except from the sam-
ples mouhaded for 2 min, in which meven nesul & werne
ohzined. The stainEy of the proteases at room temper-
ature was ako checked and it was foumd that ther actne
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fty remamed stable even after 15 deys, indicating that
these prodeases might he wed by the indmsiry in miid
heafing processes (data not shosm),

2 e o
P

The activity of prateal vt ensymes was determmed at
different pH wals (2436, 6474 BE6-1100 In the
2536 pH range, casein wax diuted to o concemiration
of 0.2 (alv) msiead of 0.5%, due to the fact that casem
& nearly mealuble 2f this pH because of fis Bodectne
peaimt {8 6]

Asshoen in Fig. 3, both acdic and alkafine proteases
were ofserved m the crude extract, mdica ting that irout
hexds may he 2 promism g sowrce of protenytic ensymes.

These results are m zgreement with those eparted in
the literature. Proteal ytic enzymes with aptimum pHs of
I 4and 35 have heen reporied (Chong, Hashim, Choee
Yang, & AN, 202 Wihite, Elden, Brem, & Smigocid,
D000}, Besides, othe authars have reporied optiimum
pHs of 7.0 and 100 (Giménex, S3dden, Sanches, &
De Castra, 3000; Wang, Hean, & Ghang, 2002}, coan
firming the results found in this work.
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1.3 Parfal punificacon of the prated pisc snspones

The results of the two apphed purfication methads
{cold zoetome and ammonmm sulfate precipitation)
amnd the recoveres obiamed are shaan m Table 1.

As can be seen from Tahle 1, the precipitation of pro-
tenlytic enzyme, achieved wimg cokl acetone {1530}
ina ratio of acaone to oude extract of 1.2%1 sasmuch
higher than any other mtio of acelonecrude extract
used. Besides, all acetone ratics were 2l much higher
than the precipiiation abizimed wsing the 3fa ar 5004
ammanium suliate techmigque. [t should be noted that
the recovery of professe actiity nsing the raba of ace
tome to crude extract of 1.25:1 was 9905 (Table I} These
remlis mdicate that cold acetone & prohebly then met
effective agent for the imifial step of protease purficafion.

The eflecivensss of cold acelone 2s 2 purificaixm
agent for protealyotic enzymes was reparted by Popova
zml Pihtivaki (2001 ) Also, msufficent pa izl purdfica-
tion by ammonium slfale was ohserved by Wang
et al (302} Machashi et 2l (362} and Olvas-Bumok
et al. (2001} alse reporied that cold acetone was a much
bhetter purification agent,

The pwifiction mesulis wee further confirmed
through the messwrement «f the perfides contamad in
all samples{crude exiract and pred pisted jusing the par-
ticke s analyser ( Mastersizer 20060}, The one-way analy-
sis of variznce (AMOVA | of the samples obtamed by the
subiraciim of the parides m the S predpitaied samples
{oold acetone: cride exdract | 251, 1:0,0.75:] and ammao-
num sulfate 308G and 505k crude extract 1250} fFam

Takie |

Fig 4 Comparion of fhe prtde betwem oule prgarsion anl
- izitenl midnmle crale et L5 1)

Particls Slze (pm)

Fig § Comparsion of the pitide betwen cule poparstion anl
ium  wlfee peoipitdel meloode um sl

¥
FRCemale et L2510

the crude extract, revealked that the sample precipitated
using cald acetonein the ratio 1. 251 was statistically dif
ferent {p = 0L0K) from all athers. The meaan subiractiom
vahie of the samples precipitated with cold zcetome m
the ratio 125:] was 0258+ 025 and 1.30% 105
L2+ 107, 126+ 1.04 and 1 55 1902 for the samples
predpitated with cold acetone in 2 rato of I=0, 075:0
and ammonium sulfzte S5, 365G, respectively. The ds.
tritmtiom of the .25 1 cold acelone: aouwde evfract and

Pasul pusficting of paitcies wilh odd aeicane wod anmoeanm alSee (HH S0

Fractm Tedal prodsoe vy (L] Totd praaca m Sprcfo waty g Ry (%l
e pntmed Al43 A a1e Ly
Mutene ade et 1075 17195 (400 [EEE] 55
Audene cude cota 1 L5507 (28T a& a0
et cude et LIS 3LITT (=05 155 a9
[HH A0, 3G LL2S 2480 17460 L& 155 ]
[ HH B0, S LL2S EIERALE] L2 a7 3

Susmty wan meameeed @ pH T weh ciwm sosubisaie. Dt am mesns of sin S d 1 L eyt -} m. &
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H%ammaonmmsubfate precipriated particles m compar-
man with the particles idenffied m orwle extract ame repe
mseniafively shown m Figs, 4 and 5.1t cam be seen from
the figures the t successful precipitation was achoowed with
cald acetione in the shave ratia, which 151n e with the
FShrecovery oamed and the high diference m the di-
tmibutiom of the pariacles ohseved bataeencrudeextrac
end 304 ammoninm sulf e pracmpitation. Similar werne
the disiribution of the particles in ail other precipainted
samples

T4 Bfea of prateas mbibinors

The effect of a range of inhiitors on crude extrac
and on the sample wheremn hetter precpitation was
achieved (1.25:] cokl acerone: crode ex fract) was mves-
tigated (Tahiz 2. It was fommd that projeases, pariscu-
larly in the precipiinted sample, were strongly nhihated
by PMSF, trypsin inhibitor, Ag®, Co™ and srongly
activated by T, clearly mdicating the existence of
Zneserime proteases. Similar remis were reporied by
Chang et al. (302} and Barats ei 2l (B2}, confirmmg
the existerce of serne professes. Besides, the miohition
achieved by EDTA, 2 clhissc metalloprotesse inhibatar,
may idicate the existence of funther metaloproteases
m the head samples of tront end, due 1o the action o
served at low pHs (Fig. 3}, they might he acdic metallo-
proeases, probably Ineacidic prodeases. These results
zre in agreement with those repaned by Capinzfe, Hir
o1, Hirokaaa, and Maedy (200X, Munills-Maorin and
Sadonde-Rey {1996, Barate, Andrade, T Bodrigues,
and Castro (2002},

The activadion observed due to the actim of jodoa-
cetamicke and phemoqumone poss Wy excludes the e
{ence of thiol proteases efther I orude extract ar in the
aceinne precpizied samples.

Tabk 2
Pl o suieie ishubiles on podtions i cnde exttad amd 1351 il
el e e et patal by pusifinl sencles

4. Conclmdom

Whole heads (waste] from trout (Falmo gardng i)
could be considered 25 2 good source of protenbdic en
mymes, mamly In-serne provases and Fn-acidic prode-
axes, whch hawve shown opfimum temperature at 55 %0
and sufficient stahdlity.

Cold acettme precpitation in o sieps (14075 and
12125 oule eviractacetome) was mdxated o be the
hest precipiistion method, wath a 9% mcovery. This
efiectl] predpitation techmigque was confirmed through
mezsurement of the paricks obtaned m the differani
predpiated samples i oomperson with the crude
exiract.
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ABSTRACT

A fish smoking process was applied using a combination of
liquid smoke and steaming at pressures up to 1 bar above
atmospheric. Drying and brining prior to smoking have not
shown any significant effect on the quality of the trout fillets.
The non-dried and dried for 4h trout fillets prior to processing
were assessed as slightly more acceptable products.
Processing yield, sensory analysis, instrumental colour, pH,
available lysine, PAHs and preservation time were
estimated. The losses due to processing of the non-dried
samples were 23.7%, while 28.8% for those dried for 4h.
The fillets processed at 1.5 & 2 bar steam pressure were
assessed as highly acceptable. Lightness (L*) showed a
decreasing trend due to pressure while redness (a*) and
yellowness (b*) an increasing one. The destruction of
available lysine was low (13.20%%1.01) and it was slightly
dependent upon the process. No PAHs were detected. The
preservation time, studied via Total Viable Count (TVC),
Lactic Acid Bacteria (LAB), existence of Listeria
monocytogenes and sensory analysis, extended to more
than 98 days at 4+1°C. The drying prior to processing seems
to affect the preservation time. This processing technique is
much simpler, faster, environmentally effective and leads to
high quality smoked products.

Keywords: Smoked Trout, Steaming, Colour, Total Viable
Count, Lactic Acid Bacteria.

INTRODUCTION
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The use of liquid smoke has several advantages over
traditional smoking procedures having no detectable levels
of benzo[alpyrene and no mutagenic activity. Liquid smoke
performs all the desired functions, allows more rigid flavour
control and has the added advantages of lowered costs, less
environmental damage and greater availability and variety of
application methods (Dillon et al., 1994).

Drying prior to smoking is a common process and
extensively used. Significant differences were found on
flavour and colour between the trout fillets that were dried at
20°C for 2, 4, 6, 8, 16 and 24 h prior to steaming for 60 min
at 2 bar pressure. The trout samples dried for 16 and 24 h
prior to processing were assessed as more brown coloured
and smoke flavoured than the samples dried for 2, 4, 6 and
8 (Siskos et al., 2005).

It is well known that lysine participates with the e-amino
group in the early steps of Maillard reaction pathways and
the rate of the reactions increases with temperature.
Carbonyl compounds present in smoke or arising from lipid
oxidation may react with the e-NH; group of lysine. The
impact of these reactions is a reduction in protein utilisation
mainly by the reduction of lysine through its e-amino group
(Opstvedt, 1989). An average reduction of available lysine at
21.1 + 8.4% was observed in steamed with liquid smoke
trout fillets and it was dependent upon the process (Siskos
et al., 2005).

One of the major problems with traditional smoking is the

occurrence of polycyclic aromatic hydrocarbons, which are
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well-established as carcinogens (Lawrence and Weber,
1984). It was reported a total amount of polyaromatic
hydrocarbons ranged between 200 to 480 ug kg™ in liquid
smoked products and 650 to 1200 pg kg™' in traditionally
cold smoked fillets (Hattula et al., 2001). A concentration of
0.63 — 3.2 ng g'1 PAHs in steamed with liquid smoke trout
was detected (Siskos et al., 2005).

The shelf-life of smoked fish products depends largely upon
the initial bacterial contamination of the raw material; on the
extent of brining and pre-drying, on the heat treatment, on
the amount of smoke components that penetrate the product
and on temperature, air humidity and oxygen levels during
storage (Siskos et al., 2007). According to Siskos et al.,
2007 TVC values of 7x10° cfu g”', 5.1x10°® cfu g”' and
1.4x10° cfu g reached in liquid smoked trout fillets, dried for
16 h prior to smoking and steamed at 2 bar pressure for 30,
45 and 60 min respectively, after 48 days of storage at
4+1°C.

Thus, the aim of this work was to produce smoked trout
fillets (Salmo gairdnerii) using a new steaming process,
based on liquid smoke and supported by the application of
minor pressures and to assess the quality of the products via
sensory characteristics, available lysine and PAHs, with a
previous estimation of the effect of drying and brining times
prior to processing. Besides to estimate the preservation
time at 4+1°C of the products via TVC, LAB, existence of

Listeria monocytogenes and sensory analysis.
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MATERIALS and METHODS
Optimisation of Drying and Brining Times during Pre-
smoking

The initial step of this work was to find out the most suitable
drying and brining times. Trout purchased from the fish farm
(mentioned below) were brined in 20% sodium chloride
solution (four fillets in 1 L of brine), at four different brining
times (1, 2, 3 and 16 h). The temperature of the brine was
kept low (4+1°C) in order to minimize microbiological growth.
After brining some samples were processed immediately
and all others were dried in an oven, at 43°C, using four
different drying times (1, 2, 4 and 14 h). All fillets were
steamed (using liquid smoke solution) at the same
conditions (smoking time 1 h and pressure 2 bar).

After cooling [approximately 1 h at ambient temperature (17
+ 2°C)] the smoked products were packed in polyethylene

bags and stored at 4+1°C.

Smoking (Steaming) Process

Farmed trout (Salmo gairdnerii) samples was purchased
from an aquaculture farm in loannina Greece. Immediately
after the arrival, fish samples were stored in ice at 0-1°C.
The weight of the samples was between 400 g and 600 g.
About 24 h after harvesting trout samples were eviscerated,
head removed, filleted and brined in 20% sodium chloride
solution for 1h at 4+1°C. After brining half of the samples
were processed immediately and the other half were dried
for 4 h at 43°C. The smoking process was conducted using
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a 10 L electrical commercial steamer, electronically modified
in the workshop to improve its precision and 40 mL of liquid
smoke condensate (Nefeloudis SA) was added and diluted
in 2 L tap water (2%). Therefore, the smoking process took
place by the smoky steam produced by the liquid smoke
solution. Samples were placed at one layer with the flesh
facing the smoke liquid and were processed at three
different processing times: 30, 45 and 60 min. Processing
time was measured from the moment the required pressure
in the steamer was achieved (approximately 12 to 15 min).
The applied steam pressure conditions were: 1 (atmospheric
pressure), 1.5 and 2 bar and the subsequent temperatures
were 100, 104+1 and 113%1°C respectively. After each
process the liquid smoke solution was discarded and a new
solution was used. After cooling at room temperatures, at
sanitary conditions, the smoked products were packed in
polyethylene bags and stored at 4+1°C until further analysis.
The combination of the two factors mentioned above
resulted in 9 different processing levels These combined
with the two drying levels (dried and non-dried), resulted in

18 different ways of processing.

Weight Loss
All samples were weighed before and after all processing
steps. After processing fillets were left to equilibrate at room

temperature before weighting.
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Proximate Analysis

Moisture content was determined by the Commission of
European Communities recommended method ISOR 1442
(EEC 1979). Lipid content was determined by the Bligh and
Dyer (1959) method as modified by Hanson and Olley
(1963). Total protein (crude protein, N x 6.25) content was
determined using the Kjeldahl method according to Cowie
and Mackie, (1968). Salt content was determined by the
volumetric method of the AOAC (1995).

Available Lysine Analysis

The available lysine was determined using the HPLC
method with the FDNB (1-fluoro-2,4-dinitrobenzene)
reagent, described by Peterson and Warthesen (1979). The
HPLC was operated using: Microbondapac C18 column,
Mobile phase 0.01M acetate buffer pH 4.0 and acetonitrile
(80:20), Flow rate 2.0 mL min”, Detection at 435 nm,

Injection volume 10 pL.

Polycyclic Aromatic Hydrocarbons (PAHs) Analysis

PAHs content was determined using the method described
by Larsson (1982). This method includes digestion in
methanolic solution of potassium hydroxide, partitioning in
dimethylsulfoxide and a column clean up procedure. The
chromatogram was obtained wusing a Focus GC
(Thermofinigan Italia SpA) packed with a capillary 30m
column purchased from Allthech with film thickness of

0.25um and ID 0.32mm. The GC conditions were: initial
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temperature 180°C for 3 , rate 8°C min™" until 320°C and 20
min isothermal. The injection and detection temperatures
were 270°C and 350°C respectively. The carrier gas was

helium with a flow rate of 1.5 mL min~".

Determination of pH

The pH of trout flesh was measured with a Hanna
Instruments HI 8424 microcomputer pH-meter. Samples
were prepared according to Cortes-Ruiz et al. (2001) by

blending 2 g of trout mince with 18 mL of distilled water.

Instrumental Colour Measurement

Colour was measured directly on the flesh of the fish fillets.
The colour measurement was conducted using a colour
difference measuring instrument (‘Micro Colour LMC’
colourimeter, Dr Lange, ¢ Germany) which is a AQ3
tristimulus colourimeter (Siskos et al., 2005). Each
measurement was repeated nine times for each sample. L*

*

(lightness/darkness), a* (redness/greenness) and b~

(yellowness/blueness), values were measured.

Sensory Analysis

Sensory analyses were conducted at three different stages.
The first one in order to assess the trout fillets regarding
their different pre-treatment conditions (drying and brining
times). This sensory analysis was performed using 21
experienced panellists. Five (5) samples were presented to
panellists (2 days after processing) asking to evaluate 4
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sensory variables: colour of the flesh, saltiness, smoked
flavour and firmness. The intensity of all four variables was
recorded on a 15cm unstructured scale line. The left end of
the line was marked at Ocm for all variables and
characterized as white colour, non-salted, non-smoked
flavour and extremely soft, whereas the right end was
marked at 15cm as brown colour, extremely salted, strong
smoked flavour and extremely firm. Samples were coded
with three-digit random numbers and served in random
order.

The second sensory analysis was performed in order to
assess the different processed trout fillets regarding their
drying, pressure and processing time. 29 experienced
panellists were used twice apart from one (b = 57) (see
below statistical analysis), testing 3 samples each time.
Colour, flavour and firmness (3 variables) were assessed as
well as the acceptability regarding these variables.

The third sensory analysis was performed in order to
estimate the preservation time at 4+1°C of the smoked trout
fillets. In this sensory analysis 10 experienced panellists
were used every 7 days, for 98 days. They were asked to
estimate 3 attributes (presence of external moisture,
firmness and odour) of the samples which have been stored
at 4+1°C. They were also asked, based upon the above
sensory attributes, to judge the suitability of the samples to

be consumed.

Statistical Analysis
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The estimation of drying and brining times were performed
by the application of a balanced incomplete block design
(BIBD) including t=21 treatments, r=5 replicates per each
process with only one pair of similar samples A=1, k=5
treatments per panellist and b=21 panellists. The samples in
this experiment were twenty (20) (5 different drying times x 4
brining times) therefore the design was increased with one
more liquid smoked trout fillet (5 x 4 + 1) in order to conform
to the particular plan 13.13 obtained by Cochran and Cox
(1957). Adjusted sensory mean scores were deduced for the
21 samples for each process and at this point the 29
sample was excluded from further investigation and were
then analyzed using a two-way ANOVA (two fixed factors:
drying and brining time).

A BIBD was performed for the estimation of the different
processed trout fillets on factors dried/non dried (2 levels),
pressure conditions, 1, 1.5 & 2 bar (3 levels) and processing
times, 30, 45 & 50 min (3 levels). Thus a combination of
2x3x3=18 samples was achieved and the design was again
increased with one more sample of liquid smoked trout
(2x3x3+1) in order to conform to the particular plan 13.15a
obtained from Cochran and Cox (1957). This design
included t=19, r=9, A=1, k=3 and b=57. Adjusted sensory
mean scores were deduced for the 19 samples for each
process and at this point the 19™ sample was excluded from
further investigation. A three-way ANOVA for the three
factors and their interaction terms was attempted on the set

of sensory variables to detect significant differences.
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The two preserved trout fillets (Oh and 4h drying time prior to
processing) were assessed by the panellists 14 times, using
every time an additional newly prepared smoked sample (as
a control) unknown to the panellists in order to identify
possible differences. The results were analyzed using a two-
way ANOVA (two fixed factors: drying and preservation time)
Statistically significant differences between factor levels
were tested using the Tukey test for comparison of level

mean values.

Total Viable Count (TVC) and Lactic Acid Bacteria (LAB)

10 g of each sample was diluted in 90 mL peptone water 1%
buffered at pH 7.5 with 9% NaCl. Serial dilutions were made
untila 10°g mL™" sample was obtained. 1mL of each dilution
was placed in a Petri dish and approximately 15mL plate
agar count was added for total viable count and 15mL de
Man Rogosa Sharpe (MRS) agar for lactic acid bacteria.
Each Petri dish was carefully shaken in order to achieve a
homogenous distribution of the sample. After about 10 min
all Petri dishes were inverted and placed in an oven at 35°C
for 48 h for TVC and at 30°C for 36 h for LAB. All developed
colonies were counted following the rules reported by Busta
et al. (1984).

Listeria Monocytogenes
Aseptically 25 g of the sample was added in 225 mL of half-
fraser broth (suitable for Listeria monocytogenes growth). It
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was stomachered and incubated for 25 h at 30+1°C. After
incubation 1 mL of the suspension was transferred into 10
mL of fraser broth and it was incubated for 25 h at 30+1°C.
500 uL of the incubated samples were pipetted into the
strips. The strips were inserted in the mini-VIDAS instrument
which is capable to determine the presence or absence of
Listeria monocytogenes in the samples. The assay was

completed within approximately 70 min.

RESULTS and DISCUSSION

The chemical composition of the samples was relatively
stable through out the study: 71.79%0.30 moisture,
23.20%+0.35 protein and 4.23%+0.33 lipid content,
indicating that small changes should be probably expected

from farmed fish.

Optimisation of Drying and Brining Times

The sensory analysis performed on the liquid smoked trout
fillets to estimate the drying and brining times was revealed
significant differences only in the saltiness and firmness of
the products. Saltiness has been affected by either different
brining (p=0.000) or drying time (p=0.040) while firmness
only by the brining time (p=0.007) (Fig. 1a & 1b). As it can
be seen from figure 1a the panellists were detected that
saltiness, as expected, was highly influenced by the brining
time. As far as the drying time concerns, only the samples
that were not dried prior to processing seem to be different
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and identified as less salty than all others (Fig. 1b). This
should be expected since it was the samples with lower
water losses due to processing, as shown below. Regarding
the firmness of the samples, panellists detected that
increased with the increase of brining time, and it was not
influenced by the drying time, despite the long period used in
the work (16h). However, only the samples salted for 16h
were identified as statistically significant different from all
others (1h = 2h = 3h < 16h) (Fig. 1a).

Regarding smoked flavour and colour no significant
differences was panellists were detected that saltiness, as
expected, was highly influenced by the brining time. As far
as the drying time concerns, only the samples that were not
dried prior to processing seem to be different and identified
as less salty than all others (Fig. 1b). This should be
expected since it was the samples with lower water losses
due to processing, as shown below. Regarding the firmness
of the samples, panellists detected that increased with the
increase of brining time, and it was not influenced by the
drying time, despite the long period used in the work (16h).
However, only the samples salted for 16h were identified as
statistically significant different from all others (1h = 2h = 3h
< 16h) (Fig. 1a).

Regarding smoked flavour and colour no significant
differences was observed due to different pre-treatments
(drying and brining). The results for the L* a* and b* colour
parameters were similar, with no significant differences due

to different pre-treatments but they were increased due to
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processing (steamed with liquid smoke at 2 bar for 1 h)
(Table 1). The high increase of a* and b* values due to
smoking indicated the extension of browning reactions
occurred in the process, leading in well browned (yellow/red)
smoked products. Temperature and time of heating are
known to strongly influence the colour properties of food,
which develops faster as the product surface temperature
increases (Maga 1988). These results indicate that the
drying process prior to steaming is not an important factor
and it does not influence the quality regarding colour and
flavour of the steamed (with liquid smoke solution) products.
Thus, the 16h drying process prior to smoking reported by
Siskos et al. (2005) for better coloured smoked trout fillets it
should be probably attributed to the homogenation technique
used to measure the colour of the samples.

Subsequently, evaluating the above results and considering
the hygiene of the final smoked products, the 1h in 20%
NaCl solution was decided as a more appropriate brining
time. As far as drying time concerns, no significant
differences was observed between the samples produced at
different times and therefore two different drying times (Oh
and 4h) were chosen. The drying time of 4h was chosen for
a further study on the effect of drying, while the Oh drying
time prior to smoking leads in a quick and economic
process, with probably better quality final products. The salt
content of these samples was 1.79% for the non-dried fillets
and 2.12% for the 4h dried ones. Low salt content (1-2%)



196

has been reported that improve the yield and the liquid
holding capacity of fish muscles (Sigurgisladottir et al. 2000).

Yield Losses due to Drying (0, 4 h), Pressure and
Processing Time

During the brining process, fillets were soaked in a liquid
solution so that water and sodium chloride diffused in the
samples; therefore the increase of 2.9+1.2% in weight found
it should be expected. These results were similar with those
reported by Siskos et al. (2005). They found an increase of
1.31£1% in obtained weight due to brining of the trout fillets.
Statistical analysis revealed significant differences between
the dried and non-dried fillets (p=0.010) and between those
that were processed under different steam pressure
conditions (p=0.002). As the pressure increased, Yyield
losses were also increased. During smoking at atmospheric
pressure yield losses were not more than 20% and became
higher (more than 30%) when more intense conditions were
used (Fig. 2). Although, yield losses seemed to be depended
on the different applied pressures, no significant differences
were identified between the trout fillets produced at 1.5 bar
and 2.0 bar pressure conditions. The mean losses for the
fillets that have not been previously dried were 23.7% due to
processing (smoking) while the pre-dried fillets showed an
average of 28.8% which came from either the drying (9%) or
the smoking (19.8%) processes. These results indicate that
the non-dried prior to processing trout fillets lead to better

quality regarding yield losses smoked products.
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Effect of Processing on Moisture, Protein and Lipid
Content

Moisture content in all samples varied between 63.5% and
69.5% (Table 2). Moisture was influenced only by the drying
prior to processing, where statistically significant differences
were observed (p=0.016). Thus, a decrease of 8.90% in
moisture content was detected in the pre-dried for 4h
samples while the reduction in moisture content in the
samples processed without prior drying was only 5.65%.
Neither the smoking time nor the applied pressure was
shown to have any significant effect in moisture content. The
combined treatments used in this study led to the production
of trout fillets with relatively high moisture content. A
moisture reduction of 21.2% was reported by Goulas and
Kontominas (2004), during hot smoking (30 min at 40°C, 30
min at 50°C, 30 min at 55°C, 30 min at 60°C and 30 min at
70°C) of club mackerel (Scomber japonicus) fillets. These
results confirm the results of the yield losses and the
effectiveness of the process and particularly of the non-dried
prior to processing trout fillets.

Protein content was also significantly influenced (p=0.013)
by the drying time. Higher proteinaceous material reduction
(16.14%) was observed in the trout fillets processed with 4h
drying time prior to processing, while this reduction in the
samples processed without any pre-drying treatment was
10.42% (Table 2). Castrillon et al. (1996) found a reduction

in proteinaceous material of 8.5% in steamed and canned
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sterilized for 55 min tuna samples. Additionally, when the
canning process was extended to 90 min the protein content
reduction was 13.6%. These results indicate the significance
of the processing time, which is a crucial factor of protein
loss.

The percentage lipid content seemed to be increased
reversely to protein content due to processing. The average
lipid content in all samples was 19.83% with 16.16%
minimum and 23.71% maximum (on dry weight free salt
basis) (Table 2). Lipid content was significantly affected only
by the drying prior to processing (p=0.004), reversely to
protein content. Increase of lipid content due to processing
was also reported by Garcias-Arias et al. (1994). Steamed
samples showed a higher lipid content mainly due to the
water loss during steaming. However, the increase lipid
content in steamed samples cannot be only explained by
water loss, without ruling out other possible factors in
sample composition, such as loss of nitrogen as amino acid
and other nitrogen compounds. The increase of lipid content
in this work should be arisen by either water loss or mainly

the reduction of protein content due to processing.

Effects of Processing on pH

The initial pH of the untreated fillets was 6.50+£0.14. The pH
values of the samples were not significantly influenced by
the different processing conditions (Table 3). The slight
decrease in pH observed was probably due to reduction of

moisture content, to brining prior to processing as well as
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due to the high temperature of the process. These slight
changes in pH values are in agreement with those reported
by Espe et al. (2002). Similar differences have been also
noticed by Goulas and Kontominas, (2004) which were
ascribed to the lower moisture content of the smoked
samples and to the brining process.

Effect of Processing on Available Lysine

As shown in table 4 the reduction in lysine availability was
low, indicating a slight nutritional effect in the samples. The
reduction showed a possible slight trend due to all different
parameters considered in the study. However, no statistical
differences were identified between the samples and the
average value was 13.20£1.01%. Losses in available lysine
have been reported at 50 to 63% due to hot smoking of
mackerel (Zotos et al. 1995). Losses of 21.1%+8.4 in
available lysine were also reported by Siskos et al. (2005).
They also found that the drying time prior to processing
significantly affected the destruction of available lysine. This
once more confirms the effectiveness of these processes
and particularly of the non-dried prior to processing trout
fillets in the quality of the smoked products.

Effects of Processing on PAHs

No detectable amounts of any PAHs were found either in
smoke condensates or as expected in the steamed (with
liquid smoke solution) trout fillets using an FID detector.
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Sensory Analysis and Instrumental Colour

The steam pressure was the only factor that influenced all
determined variables (p < 0.05) (Fig. 3a & 3b). Drying prior
to smoking process and smoking time influenced only
firmness and firmness acceptability. The significance of the
main effects was tested through a three-way ANOVA in all
measured variables. Thus, the smoked colour intensity and
acceptability, the smoked flavour intensity and acceptability
and the firmness and its acceptability seemed to be
increased with the increase of steam pressure conditions
(Fig. 3a & 3b). However, the differences between the trout
fillets processed at 1.5 bar and 2.0 bar pressure conditions
were not statistically significant different. The effect of
pressure on smoked flavour and colour of trout fillets was
also reported by Siskos et al. (2005). They found that all
fillets that were processed at 2.0 bar showed more intense
smoked flavour and were browner in colour. This should be
expected since the higher the applied pressure the higher
the temperatures and consequently the higher the
production of carbonyl and phenolic compounds that led to
more coloured and flavoured final products, respectively.
The drying factor was significant only in firmness of the final
products. The dried trout fillets seemed to be more firm than
the non-dried ones. Firmness and firmness acceptability
were also influenced by the time of processing. The firmer
smoked products were those that processed for 45 min,
while the smoked products processed for 30 min and 60 min

were quite similar in firmness as assessed by the panellists.
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The trout fillets processed for 45 min at 2 bar steam
pressure were assessed as the most acceptable products
regarding colour, flavour and firmness by the panellists.

The different steam pressure conditions also affected the
instrumentally measured colour parameters. The L* values
decreased with the increase of pressure 1 to 1.5 or 2 bar
(Table 5).

Conversely a* and b* values were increased (Table 5).
However, no significant differences were observed in all
colour parameters between the smoked trout fillets
processed at 1.5 bar and 2.0 bar pressure. As far as a*
parameter concerns, it was also affected by the different
smoking times (p=0.020). Redness (a*) of the samples
became higher at the processing time of 45 min and was
similar with the a* values at the processing time of 60 min.
The L* a* and b* values found in this work were different
from those reported by Siskos et al. (2005). They reported a
decrease in L* values while no significant differences were
detected for a* and b* values. This should be probably
attributed to the different applied technique by the authors.
In this work the colour was measured directly on the flesh,
while they measured colour after homogenation of the flesh
in order to avoid flesh porosity, however, this could be
possibly involve air bubbles in the flesh, leading in higher L*
values. Estimation of Preservation Time at 4+1°C

The samples processed without any previous drying and
those that were dried for 4h at 43°C prior to smoking, were
processed at 2 bar steam pressure (shown to give better
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smoked colour, flavour and firmer products and more
acceptable regarding these attributes) for 45 min smoking
time (which gave products similar to those processed for 60
min), preserved at 4+1°C and weekly studied for their

microbiological and sensory changes for up to 98 days.

Total Viable Counts (TVC)

Average TVC of fresh samples was 5.9x10° cfu g™'. After
processing a TVC reduction in all samples was observed (25
cfu g”). This was mainly because the temperature was
between 105-113+1°C, too high for all gram-positive cocci
predominant on smoked fillets to survive. This
microbiological flora remained stable in all samples for 7
days of storage at 4+1C. A slight increase at 6 x 10° cfu g’
of TVC was observed on the 14" day in the samples
processed without the drying pre-treatment.

However, this increase disappeared on the 21 day
indicating that it came from a probable contamination during
determination. An exactly similar contamination was also
found for the lactic acid bacteria (LAB).

A slight increase in TVC values from 35 cfu g™ to 1.1x10% cfu
g' was observed only in the smoked fillets that were dried
for 4h at 43°C prior to smoking after 91 days storage at
4+1°C. The TVC values in the smoked trout fillets produced
without any drying pre-treatment were still low (35 cfu g™),
even after 91 days at 4+1°C.

On the 98™ day, the microbial numbers were only 40 cfu g™
for the smoked trout fillets produced without any drying pre-
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treatment and 5.5x10? cfu g for those that dried for 4h at
43°C prior to processing. The high temperatures (105-
113+£1°C), and pressure (2 bar) used in this investigation
reduced the initial microflora and the spoilage that occurred
was mainly due to contamination after processing. The
higher TVC values observed in the dried prior to processing
samples should be probably attributed to possible bacteria
contamination occurred during the drying process.

Very high TVC values were reported much earlier (max 48
days) for the same products (trout fillets) by Siskos et al.
(2007). They were processed their products with a prior
drying time of 16 h at ambient temperature. These results
confirm that the drying process prior to processing leads to a
high bacteria contamination that significantly affects the
preservation time of the smoked products.

Storage of smoked fish has been already investigated by
many researchers. Dondero et al. (2004) studied changes in
quality of vacuum-packed, cold-smoked salmon (Salmo
salar) during storage at different temperatures. Total aerobic
count at the beginning of storage ranged between 150 and
174x10% cfu g'. According to sensory analysis salmon
presented a shelf life of 20 days at 4°C. As it can be seen,
the microbial loads are much higher than those found in the
present work.

Longer shelf life was observed by Kolodziejska et al. (2002).
They produced mild hot smoked Atlantic mackerel (57°C for
85 min) from defrosted raw material which was immersed in
200 g L' NaCl at 7°C for 2.5 to 3 h. Drying took place at
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ambient temperature for 30 and 60 min. The samples stored
at two different temperatures 2 and 8°C. The initial microbial
count was less than 10* cfu g'. Storage of the smoked fish
at 2°C did not affect the microbiological quality for 21 days.
The bacterial growth in the meat of such product kept at 8°C
is not sufficiently retarded even during 7 days.

Comparing the results found in this work with those in
literature it can be concluded that this simple and quick
smoking method, based upon one hygienic processing
method (steaming), followed by the absence of any pre-
drying treatment could lead in high quality smoked products

with a preservation time up to 100 days.

Lactic Acid Bacteria (LAB)

Very similar to TVC, the LAB values in all samples were very
low (30 cfu g™'). During storage at 4+1°C the count of these
micro-organisms remained almost stable. On the 98" day
the LAB in the smoked fillets produced with drying pre-
treatment increased at 1.8 x 102 cfu g'1. These results are in
accordance with the results found in sensory analysis and
confirm the results found for TVC. The results found in
literature are totally different with those found in this work.
Leroi at al. (1998) reported that farmed salmon, salted in dry
salt for 3 h dried for 3 h at 22°C and smoked at 22°C for 3 h
at relative humidity 70%, had immediately after smoking very
low count of LAB. During the first week the LAB increased to
15x10° cfu g and reached a maximum after 4 weeks of

storage.
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Listeria Monocytogenes

Listeria monocytogenes was not detected in any sample.
This is in accordance with the results reported by Dondero et
al. (2004); they did not also find L. monocytogenes during
storage of cold-smoked salmon.

However, Basti et al. (2006) investigating bacterial
pathogens in fresh, smoked and salted Iranian fish, detected
L. monocytogenes in fresh, cultivated fish, smoked fish and
salted fish. The occurrence of L. monocytogenes in a farm
environment was due to the faeces of cow which commonly
used for fertilizing lIranian fish farms. They found the

presence of the organism in 51% of the cow faeces.

Firmness

The firmness of all samples (Fig. 4) gradually increased as
expected, probably due to dehydration occurred during
storage at 4+1°C. The highest values in firmness observed
after 70 days of storage. Changes in firmness due to storage
were also reported by Leroi et al. (1998). Smoked salmon
slices, after 13 days of storage were more pasty and fatty in

texture.

Smoked Odour

The smoked odour intensity was gradually decreased during
storage (Fig. 4). The smoked odour remained nearly
constant until 42 days of storage. It is important that even
after 98 days of storage the panellists did not detect any off-
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odours. The samples were in a good condition and
according to the panellists, suitable for consumption.

Colour

The brown colour of all samples was gradually increased
during the preservation of the trout fillets at 4+1°C (Fig. 4).
This increase in brownish occurred until the 77" day. This
should be probably due to the further development of
browning reactions between either carbonyls from the
smoke condensates or oxidized lipids and proteins during
storage.

Presence of Surface Moisture

The presence of external surface moisture was observed
after 42 days of storage at 4+1°C (Fig. 4). From the 42™ day
until the 98™ a slight gradually increase was observed quite
similar with the increase observed in firmness, confirming a
gradual dehydration but quite slow. These results also
indicate probable protein changes due to storage of the
smoked trout fillets. A much faster increase in external
surface moisture during storage of trout fillets at 4+1°C was
also observed by Siskos et al. (2005) followed by an
increase in TVC and a rejection of the samples. This should
be probably ascribed on the drying prior to smoking process

which was 16 h.
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Thus high quality smoked products regarding their colour,
flavour, firmness, weight loss, reduction of available lysine,
PAHs and preservation time, were produced in this work
using the steaming technique, well known for its beneficial
effect on cooking food. It was observed that the non-dried
prior to processing smoked trout fillets were either better in
quality or prolong their preservation (up to 100 days at
4+1°C); therefore the drying process should be avoided
since it does not have any effect on the sensory
characteristics of the products. This processing technique is
much simpler and faster (without drying prior to processing)
than the traditional methods of smoking, it could be
homemade and leads to high quality smoked products and

environmentally effective since no smoke was generated.
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Table 1: The effect of drying and brining times prior to
processing at 2 bar for 1 h on L* a* and b* values of the

steamed with liquid smoke trout fillets.

Drying time (h)

Fresh 0 1 2 4 14
41.36 | 53.29 | 54.00 | 55.58 | 53.95 |48.95
L* |(3.22) | (3.14) | (2.29) | (3.26) | (3.37) | (4.38)
-3.76 |5.03 |4.78 |3.81 3.23 | 547
a* 1(0.97) | (1.29) | (3.11) | (1.41) | (1.86) | (2.75)
5.00 |21.87 |22.40 |21.62 |20.36 | 21.50
b* | (0.97) | (1.18) | (1.18) | (1.41) | (2.50) | (2.62)

The values are means of thirty six (36) (4 brining times x 9 measurements) fold

determinations. Standard deviations are shown in parentheses

Table 2: Protein, lipid content (on dry weight free salt basis)
and moisture content, of the unprocessed and processed at

different conditions steamed with liquid smoke trout fillets.

Unprocessed Non-dried Dried
Moisture % | 71.79 (0.30) 67.73 (1.17) | 65.40 (1.63)
Protein % 82.89 (0.35) 74.25 (5.60) |69.50 (2.10)
Lipid % 15.11 (0.33) 18.53 (1.88) | 21.11 (1.83)

The values are means of three fold determinations for the unprocessed samples and 27

fold determinations for the processed ones. Standard deviations are shown in parentheses




214

Table 3: pH changes via three way ANOVA of steamed with

liquid smoke trout fillets due to different pressures (1, 1.5

and 2 bar), processing times (30, 40 and 60 min) and drying

(0, 4 h) at 43°C prior to processing.

1 bar (atm pressure)

1.5 bar pressure

2 bar pressure

Time 30 45 60 30 45 60 30 45 60
(min)
Non- 6.40 6.50 6.57 6.40 6.58 6.40 6.30 6.28 6.24
dried (0.14) | (0.07) | (0.40) | (0.14) | (0.23) | (0.14) | (0.03) | (0.35) | (0.10)
Dried 6.53 6.39 6.28 6.37 6.30 6.43 6.33 6.22 6.22
4h (0.01) | (0.08) | (0.06) | (0.08) | (0.03) | (0.06) | (0.06) | (0.06) | (0.07)
The values are means of three fold determinations. Standard deviations are shown in
parentheses
Table 4: Available lysine content and losses of steamed with
liquid smoke trout fillets dried at 0 and 4 h at 43°C prior to
processing.
Fresh 30 min 45 min 60 min 1 bar 1.5 bar 2 bar
Protein 70.80 62.31 61.44 60.60 62.29 61.12 60.94
mg/g (0.85) (3.63) (3.47) (3.50) (4.90) (3.66) (0.70)
Loss (%) 12 13.2 14.4 12.0 13.7 13.9

Data are means of six fold determinations. Standard deviations are shown in parenthesis
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Table 5: Changes via three way ANOVA of L* a* and b*

values in steamed with liquid smoke trout fillets due to

different pressures (1, 1.5 and 2 bar), processing times (30,
40 and 60 min) and drying (0, 4 h) at 43°C prior to

processing.

1 bar (atm. pressure)

1.5 bar pressure

2 bar pressure

Time 30 45 60 30 45 60 30 45 60
(min)
[
Non- 63.27 | 64.38 | 61.28 | 57.46 | 51.87 | 55.59 | 57.33 | 55.25 | 54.46
dried (3.34) | (1.84) | (3.97) | (6.48) | (3.45) | (3.01) | (3.80) | (2.26) | (4.05)
Dried 60.85 | 64.16 | 63.25 | 56.62 | 51.60 | 53.04 | 55.55 | 50.99 | 54.71
4h (4.12) | (4.80) | (5.61) | (3.95) | (3.42) | (4.57) | (2.29) | (3.86) | (3.08)
a*
Non- -2.56 -1.76 -0.52 1.04 5.94 3.85 1.66 3.670 5.51
dried (0.72) | (0.92) | (1.00) | (3.90) | (3.22) | (3.34) | (4.14) | (3.34) | (3.14)
Dried -3.58 -2.00 -1.22 1.26 3.56 2.03 2.66 5.85 4.15
4h (1.56) | (0.87) | (1.15) | (2.01) | (2.73) | (2.74) | (3.02) | (3.09) | (2.45)
b
Non- 1293 | 1448 | 1558 | 15.09 | 23.44 | 19.30 | 18.33 | 23.24 | 21.81
dried (2.45) | (2.83) | (2.50) | (6.73) | (3.99) | (3.13) | (3.14) | (4.92) | (3.31)
Dried 10.64 | 1265 | 11.20 | 1764 | 16.31 | 18.27 | 22.82 | 24.65 | 2297
4h (3.61) | (3.56) | (2.54) | (3.38) | (5.59) | (2.76) | (4.28) | (5.21) | (5.39)

The values are means of nine fold determinations. Standard deviations are shown in

parentheses
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Legends

Fig. 1: a. The effect of the different brining time prior to
processing on saltiness and firmness of the steamed with
liquid smoke at 2 bar for 1 h trout fillets and b. the effect of
the different drying time prior to processing on saltiness of
the steamed with liquid smoke at 2 bar for 1 h trout fillets

Fig. 2: Yield losses of the steamed with liquid smoke trout
fillets in line with time of processing and pressure conditions
regardless the drying process prior to processing.

Fig. 3: a. Changes in colour, smoked flavour and firmness of
the steamed with liquid smoke trout fillets due to increase of
steam pressure and b. changes in their acceptability
regarding colour, smoked flavour and firmness

Fig. 4. Changes of surface moisture, firmness, odour and
smoked colour due to preservation at 4+1°C of the trout
steamed at 2 bar for 45 min of the non-dried and dried for 4h

prior to processing fillets
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