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Tpwpeing E€etactikn Emtpom :

1) lodvvng Kaparavayiotiong, Enikovpog kabnyntig, Awatpoen YopoPuwv Zokaov
Opyavicuwv, Tunuo Teomoviag IxBvoroylag wxor Yddtvov Ilepifdriiovioc, XyxoAn
l'eonovikov Emotuav, [Havemommuo Osocarag, Empiénwmy,

2) 'Edeva Mevté, Avaminpotplo kabnyfirpio, dvctoroyio @péyng YopoPimv Zokmv
Opyavicuwv, Tunuoa Teomoviag IxBvoioyiag kot Yddtivov Ilepifdiroviog, XyoAn
I'eomovikov Emoetuav, [Havemiomuo Osocariag, Mélog,

3) Nikog Neo@vtov, Emikovpoc kabnyntrg, Ydatokorépyeteg kot [epipariiov, Tunua
I'eomoviag IxBvoroyiag kar Yodtvov Ilepidrrovioc, Zyoly N'eowmovikdv Emotnudv,

[Mavemomuo Osocariag, Médog.
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EYXAPIXTIEX

®a Mbeha va ekPpdom TIG €MKPIVELS POV guyoplotieg oe OAovg OGGOVG
ouVvéBaiayv 6To Vo PEPW €1 TTEPAG TNV TTapovoa Metamtuylokn Amlopatikn Epyocia.
[Switepa Ba HBera va gvyopiotiow Oepud tov EmiPrénovta g epyaciog avtng, K.
[odvvn Kapomoavayiotion yo tnv moddtiun fondeid Tov Kot tn dropkn vroost)pién tov,
1660 Katd TN SEEay®Y TOL TEWPAUATOS, OGO KOl KATA TN GLYYPAPN TNG TOPOLCOS
epyaciog, kabMOS kol To LEAN TNG EEETOGTIKNG EMTPOTMNG OV, OTTOTEAOVIEVT OO TOVG
ka. 'EAeva Mevté kot k. Niko Neogutov.

Axoun, Ba nbeha va evyopiotiom Bepud tov vmoymelo dSwaxktwpa Iliep
Yoedkn yo TNV QUECT] KAl OVIOIOTEAN TPOSPOPA TOV, GGOV apopd TN Porfeld Tov ot
dwyeipion twv cvotqudtov ektpoens. EmimAéov, Ba Mbeha va evyapiotiom Ttov
ocopportnt) pov Iwdvvn Boywtln yw v Ponbed tov katd v deaymyn tov
TEPAUATOG.

Téhoc, Bo NBeha vo eKQPAC® TIG EVYOPIOTIEC LOV OTNV OIKOYEVELD OV KOl
0TOVG OKOVE MOV avOpOTOLE Yoo TNV OUEPIOTN cvumapdoTacn, Pondewo kot mpo

VIOV KATOVOTOT) Kot 0voyn Kob’ OA0 T0 ¥poviKd S1AoTNILO TOV GTOVO®DV LOV.
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INEPIAHYH

Ot 1Bvotpoés TV exTpePOUEVDVY €W0®V otnv Evpmmn eumepiéyovv peyaieg
nocdtteg Budievpwy. To 1ybvdievpo eivor Evo VYNNG TOWOTNTOC, TOAD EVTENTO
oLOTATIKO TOV 1YOLOTPOP®V OV €VVoEl TN SlaTPoPN TV Yoapldv. Adym OU®G NG
aAOYIGTNG YPNONG TOV amofepdtev Tov Kot Kabmdg 1 Topaywyn Tovg HEVEL GTAGIUN, N
TIU TOVG GLVEXDG OLEAVETOL HE OMOTEAEGHO KoL TO KOGTOG TOPOY®YNG TV
yBvoKaAMEPYELDV.

YKomOG TG Tmopovcos epyaciag Mrav M depedvnon G OuvatOTNTOG
YPNOLOTOINGNG LETATOMUEVAOV (MIKOV TPOTEIVOV Kol CLYKEKPILEVO TTTVOAEDPOV MG
KOO GLOTOTIKA TV YBVOTPOP®Y NG Towmovpag (Sparus aurata).

Ix00dw Toumovpac, pe apykd péso Papog 2,97 + 0,019, petapépOnkav oe 12
yodAva evodpeia, oto otabud YoatokaAlepyeudwv tov Tunuatoc. Xto KAEGTO
chotnua kKukAogopiog Oodacoivold vepov 1 Oepuokpacio Hrav 21°C, to pH 8,00 + 0,4
kot 1 adatotnta NTav 30 £ 0,5%. Ta yBvow yopiomkav ce 4 datpoeukég opdodeg (25
dropo/oe€apevn, 3 emOVOAYEIL/JOTPOPIKT) OUAdN), OTIG Oomoieg yopnynonkav 4
SLPOPETIKA oUTNPESTa, 2 POPES KaOMUEPIVA LLE TO YEPL LEYPL Kopes oD Yia 110 nuépeg.
210 TPAOTO OITPECIO, 1| TNYN TPOTEIVIG ATOTEAECE OMOKAEIOTIKA TO 1yBudAievpo. Xta
vtoloma  tpia, mpaypotomomOnke avikatdotacn yBvaiedhpov pe TINMVAAELPO
oe m0cootd 25%, 25% pe mpooHnkn tov apvoiémv peberovivng, Avoivng kot 50%
aviikatdotoon yBvaAievpov pe mpooHnkm pebewovivng, Avcivng  avtictorya.
Yuykekpéva, to oumnpéoto Ntav eoevepyelokd (23,3 MJIKg tpoorc) kabmg Kot
wonpwteivikd (50% g Tpoeng).

H pepuciy avtikotdotaon tov yybudievpov pe nnvaievpo omd 25% £wg 50%

(e mpocHNKn amapaitnTeV apvolémv) dev emnpéace Vv emPioon TV yopidv Tov
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owtiotnkav pe avtd. H avénon Bapovg tov yopuov (37,68 — 38,77Q), 0 cvvtedeotg
SGR (4,21 - 4,26%/muépa), o cvvtereotng FCR (1,26 — 1,32), o cuvtedeotc PER (1,41
— 1,48), o ovviekeotng PR% (25,25 — 28,46) kobd¢ kot o cvuvteheomc LR% (75,32 —
78,25) dev onuelmoav oNUOVTIKEG O@OpES HETAED TV STpoPIkdV opddwv. Ta
emimedn TG vYpPAGiag, TOL AMToVg, TV AlMTOVYWV EVOCEMY KOl TS TEPPOS TOV OAMKOV
OOUATOS TV 1YB0®V NTav TopOUOoln HETAED TOV SLUPOPETIKMV OOTPOPIKAOV OUAOMV.
Ocov agopd tovg copotopetpikovs deikteg, o HSI kot o VSI frav vynidtepot ota
YAPLoL TOL CLTiTNKOY OMOKAEISTIKA pe 1yBudievpo, evd o deiktng evpwotiog (K) dev
TOPOVGIACE CNUAVTIKEG O10POPES LETAED TV OUTPOPIKADV OUAO®V.

Yvvoyilovtag To  amoteAéopaTo TG mopovong MeAETNG €deigov  OTL TO
TINVAAELPO amOTEAEL €va KATAAANAO vrokatdotato (émg kot 50% pe mpooHnkm
amopaiTNTOV OUIVOEEMV) TOV 1YBLAAEDPOV aVOEOPIKE LE TNV avamTLEn TG TomovPa.
[Ipéner mapdia avtd va deEaybobv mepatépw EPEVLVEG GTO WEALOV Yo TNV UEAETN
EKTPOPNG TOL €100VC HE OAPOPO. TTNVOAELPO KOl OE  OOPOPETIKA TOCOOCTA

VIOKOTAGTOONG, 010TL 01 YVAOOELG £ivorl aKOpo EAMIELC.

Aé&Eeig — Khewowd: toumovpa, Sparus aurata, aviikordotoon ybvaievpov, Ttnvaievpo,

YOLOKAAMEPYELES, OLOTPOOT|
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1. EIZAT'QTH

1.1 Extpoon ¢ Tormovpag (Sparus aurata)

H touobpa (Sparus aurata) eivor éva €idog g Meooyeiov kat éva amd ta dVO
KUplOTEPO.  EKTPE@OpEvO €10  oTlig Meooyelokég kot eAAnvikés  Baddooieg
VOATOKOAMEPYELEC. ZuvavTATal 6€ VPAARVPA Kot Bodacovd vepd kot oe Pabog mov
etavel kou ta 150 pérpo (FAO 2016). Aviéyel o€ oyetikd peydlo e0pog Oeppokpacidv
(4 éw¢ 30 °C) aAAG 0 péyrotoc apBudc avamtuéng emtvyyaveton petacy 22 kot 24 °C,
EVO T OploL AAATOTNTAG OTO 0010l ETPLAOVEL UTOPEL VO PTAGEL LEYPL TOV EMUTEIOV TOV
40%o , pe péyrotn avantoén vo mopatnpeitol o vepd aratdtrag amd 28%oe €mg 32%o
(ITamovtodyrov 2008). Amoterel 100G OV TPOCAPUOLETOL EVKOAN GTNV OtYUOAMGI,
yopaktpiletor  amd ypiyopn ovAmTLEN, avOEKTIKOTNTA OTIS UETAPOAEC TV
(QULGIKOYNUIKOV TOPUUETPOV TOV VOATVOV Hal®dV Kol TOPEXEL KOAN TOOTNTA KPEUTOG
(Klaoudatos & Apostolopoulos 1986). T'a 6Aa ta mapamdve, 1 Temovpo. Exel LeYAAO
OTKOVOUIKO EVOLOPEPOV KO ETIAEYETOL Y10, EVTIOTIKT EKTPOPN.

Ot tomovpeg TaPadOGLOKA EKTPEPOVTAY EKTETOUEVO OTIG TOPAKTIEG AUVOODAANCTESG
Kol TIG VOAApLPESG TeEXVNTEC Aluvee e Popetag Itadiog wor g votwe lomaviog
(European Commission 2012). To GUYKEKPIUEVO CLOTHUOTO EKTPOPNS OTOTEAOVGOV
OTNV 0VGI0 PLGIKEG Tayideg MOV EKUETOAAEVOTOV TIC LETAVAGTEVGELS TOV VEUPDOV
atopwv yio avalnmon tpoens. H emaveicaymyn tov ybvwv yvotay eite pe m ypnon
dypwov yovov eite pe t ypnom veaponv atdpov (IMomovtesdylov 2008). Katd tnv
dekaetio Tov '80, 1 pewwpévn dbecudTTa TOVL dyplov YOVOL, GE GLVOLOCUO LE TV
EMTUYN OVOTOPAY®YN TNG TOWoVPAS ©€ GLVONKES ayUOA®GING, 00NyNce oIV
avanTtuén EVIOTIKOV CLUGTNUATOV EKTPoeNG Tov €idovg (Dimitriou 2000). H extatikn

EKTPOON TNG TOWMOVPUS TOPUUEVEL W0 TOPOOOCIOKT OpOcTNPLOTNTO GE OPIGUEVEC
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TEPLOYES, OAAG pe TOAD yaunid avtiktvmo otnv ayopd (Sola et al. 2006). Xfuepa,
EKTPEPOVTOL KATO TO TAEIGTOV GE EKTOTIKA GUGTAULOTO EKTPOPNG 0€ AUVOOAAAGTES 1)
evtotikd og de&apevec | KAwPove. Ilpoc 1o mapdv, 10 PHEYAADTEPO PEPOG TG EKTPOPNG
TPOEPYETOL OO TNV EVIATIKY EKTPOPT, pe péon mokvora 20 — 100 kg/m? kot FCR 1,5
—2 (FAO 2016). To 2013, n maykdo o Topaymyn TG VOATOKAAMEPYELNG NTAV TEPITOV
173.000 tévot, pe v EALGSa, v Tovpxia, v Iomavia kot v [taAio, vo amoteAovv

TOVG KVPLOVG TPy YOV Totmovpag oty Mecsoyeio (FAO 2016).
1.2 OpenTikéS AMAITGELS TOV £100VG

Ao TIC SUIPOPES GYETIKES EPEVLVEG MOV TPOYHOTOTOMONKAY UEXPL CNUEPE KO
apopovoav TN OpentiK] oLOTOGN TNG TPOPNG KOl TO OMOPAITNTO OUIVOEED TTOV
OmToUTOVVTOL OTN Ol0TPOPT TNG TOUTOLPOS, Ol ATUTNOELS TOL €ld0vg cuvvoyiloviat
avtiotorya otovg Ilivaxa 1.1 ko ITivaka 1.2 yio to otdd10 T0V 1YOLSiIOL KO TOL

EVIIMKOV atopov, avtiototya (emiokomnoelc tov [Tarovtodylov 2008, FAO 2016).

Hivaxag 1.1: @pentiki] 6VGTACN TOL ATOLTEITAL GTN SATPOPT] TNG TCUTOVPUGC.

216010 {ong

Opentiki cvotacn (%)

Ix0vowa Evijlika dropa
Mporeivy 50-60 45-50
Aimog 12-25 12-25
Ivedeig ovoiegg 1,2 1,2
YodoatavOpaxes 20 20
Mporeivy/Evépyewo (Mg/Kj) 20,8/22,4 21,5/28,1

Dhopopog 0,65 -
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Hivaxag 1.2: Arapaitnta apvo&éa mov amaitodvTol 6T STpoPT] TG TEUTOVPAS.

21aowo {ong
Apwvoééo (%)
Ix0vow EviiAika dropa

Apywivy 54 5,4
IoToivn 1,7 1,7
Icolevkivy 2,6 2,6
Agvkivn 4,5 4,5
Aveivn 5,0 5,0
Mge0Ogovivy 2,4 2,4
D awvolaravivy 2,9 2,9
Opeovivy 2,8 2,8
Tpuvato@avn 0,6 0,6
Balivy 3,0 3,0

1.3 To yBvaievpo mg kKHpLa YN TOV LY OVvOTPOP®OV

Or yBvokaAMépyeleg evtatikomoidnkay toy€mc v teEAevtoion OeKOETIOL e €va
puOuo mepimov 8-10% to ypdvo (Parés-Sierra et al. 2014) Extipdror, 6t péypt o 2030,
TIv® omd TO NUICL TOV YOPLOV TOV KATAVOADVOVTOL TOYKOGHImS, Oa Tapdyoviot amd
™V voatokoAAEpyela. H cuvolkn mapaywyn avénbnke amd 10 exot. tévoug 10 1984,
oe 70 ekat. tovoug to 2014 (FAO 2016). Avtd deiyver, 011 0 KAGOOC TOV
yBvokoAMepyeudv amotedel pa taydtata ovomtuocduevn Propmyovio, pe vynAoHg
puOpovec avénong ko pe onpovtikég tpoomtikég (Nogueira et al. 2012). Katd owtd tov

TPOTO, 1 PEYOAN ovamtuén tov tyBvokadepyeldv cuvodedeTal Kot and o eEicov

peyaiAn avénon g {nmong vy texyntég ybvotpoeéc mov odnyel oty peimon g
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Topaymyng Tov ybvoarobepdtov mov mpoopifovrar yia ybvdievpa (Tidwell & Allan
2002).

2V KaTNyopio TV TPOTEIVIKOV TNYOV OV TPoEpyovTor amd (ki vrompoiovTa
avinkovv ta yyBvdievpa. Avtd ta disvpo Tapackevdlovior and ddpopa €101 YopidV
(ZépPag 2007). Ot yBvotpoeés TV exTpepoduevemVy eWdmv oty Evponn sumepiéyovv
ueybieg moodtteg rybvdievpov (Tacon & Metian 2008). To ybvdrevpo eivar Eva
VYNANG TOOTNTAG, TOAD EVTENTO GLOTUTIKO TMV YOLOTPOP®OV OV ELVOEL TN OUTPOPN
TV yoplov. Tlepiéyel peydin meplektikdOTTo 0€ OAIKES TPMOTEIVES KoL amopoitnTo
apvo&ga, etval TAOVGLO TNYY OMKNG EVEPYELNG KOt efvar piior EEQPETIKY Tty Mmdiov,
avopyavev otoryeiov kot Prrapvov (Jackson 2009). Ta rbvdaievpa napackevdlovton
Kupimg amd pikpd Bodacowvd yaplo e VYNAO TOGOGTO 0GTAOV Kol EAAimV Kot cuviBmg
Bewpovvtar 0Tl dev eivarl KOTAAANAQ Yoo Gueon KoTovAaA®on amd tov avOpmmo Kot
€YOVV 6VU0TACT OV MOIKIAEL Tapa TOAD Yol eaptdror amd To €100G TOV YOPlDOV Kot
TOV VIOAEWUATOV TOV ypnopomoovvror kdbe @opd. Ta ddpopa 1ybvdievpa
TEPLEYOVV OAKEG mpwTeiveg amd 55,5% Ewc 72,5%, Mrapég ovaieg and 3,5% mg 12%,
téppa and 10% émg 22,5% kot vypooia amd 7% g 13%. Ta mo kowvd dAevpa mov
YPNOOTOOVVTOL EIVOL TO PEYYAAELPO, TO OVTCOVYIIAEVPO, TO GOPOEAAAPELPO, TO
OKOVUTPLAAELPO, AAEVPO PPIGCAG KOl AAEVPO KATEAAVOL HETAED dAlwV (Emang 2002).
‘Eva ikpd mocootd tmv 1ybuaiedpov amodideton 6To TOPEUTITTOVTO OAEDUOTOL, KoL
oT0 VROTPOIOVTO TOV dNUIOVPYOVVTOL KOTA TNV enelepyocia (.. EIAETA YapudV Kot
KovoepPomotict) TV deopwV BaAAGSIVOV TPOTdVI®MV Tov Tpoopiloviat yuo. GUECT|
Katavdiwon and tov avOpwmo (Miles & Chapman 2006).

Avéxkabev 1 yBvokaAliépyeia ékave ypnon Tov yBuvaiedpov yw tpoen TOGO

COPKOPAY®OV Kol TOUPAY®V Y80V 060 Kol GUTOPAY®V, KUPINS GTO TPMOTU GTASN TNG
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NG TOVG TOV TO ATOITOVUEVO EMIMESO TPMOTEIVIG Kol amopaitnTeV apuvosémv gival
vynAd. To vynid eminedo mpwteivig mov S100éToVy GE GUVOLACUO LE TO 1OAVIKO
TPOoPiL apvoEEwV OV TAPEYOLV, TNV LVYNAN TEMTIKOTNTO, TNV VYNAN YELGTIKOTNTA,
™V EAMAEWYT AVTIOTPOPIKMV TAPUYOVTIOV KOl TO YEYOVOG OTL UEXPL Tpv Alya ypovia
NTav Aueca S100EG1L0L KO OTKOVO LKA Y10 TOVS TOPOYWYOVS, OTOTEAOVV TO AOYO Y10 TOV
omoio £yovv amoderyfel 1060 OMOTEAECUATIKG GTOV GLYKEKPIEVO Topéa (Jackson
2009).

Ewwodtepa, omv rybvokariiépysia ypnowomomnke 10 42% g GuVOMKNG
Tapaymyng bvaievpov 1o 2003, evd Atya xpdvia peta kot cvykekpyéva to 2010 to
1060010 owéNdnke onuavtikd oto 60% g cvvolkng maykooog mapayoyne (FAO
2012). Ouwc, dedopévov tov yeyovotog 0Tt M dabeoudtta tov  1ybvaiedpov
mapEueve oto 1010 eminedo (6,5 ekatoppdplo tdVvovg etnoing), yio mepinov 25 ypovia,
N ovvellopevn avénon g {RTong tov Yy v ybvokaAMEpyelo dev givor TAEOV
Bidowun (Tacon 2004). Emmpdcbeta, n Tipr] 100G cuvEX®S aLEAVETAL LE AMOTELECLLOL TO
oAoéva Kol LYNAOTEPO KOGTOG TOPAYWYNS TOV 1YOLOKOAAEPYEI®V AOY® TNG MEXPL
TPOTIVOG AAOYIOTNG YPNONS TOV amoBeLATOV 1YBLAAELPOV OTIC 1YBVOTPOPES Kot KaBmG
N mapayoyn tovg mopoauével otdown (Alan 2006). ‘Etot Aowmdv, 10 yeyovog Ot
TAPUY®YN TOL 1OLOAEHPOL TOPAUEVEL GYEOOV GTOOEPT) GE GLVOLAGHO LLE TNV QVENUEVT
{non 1ovg, mpokadel TEGES GTA OAMELTIKA amoBEépata avEAvovTaS CNUAVTIKE TV
T tovg. Avtdg elvar Kot 0 KOPLOG AOYOS TOL 1M AVTIKATAGTOOT TOV tyBvaiehpov
kpiveton amopaitntn (Saoud et al. 2008).

A&iler va onuewwbel, 011 To VYNAL EMineda TOV TOAVYA®PLOUEVOV O1PAVLAIDY
(PCBS) ka1 d10&vadv mov £xovv aviyvevuTtel Kotd Kapobs og opiopéva. tyvoamobipato

fowg vo omoteAoOv pion axopo ortio ywoo ™V avalnnon VToKATACTAT®OV TMV
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yOvarevpwv. ‘Exet yevikd amodeyytel, 0Tt Ta TEAevTain XpOVIa, 10N TOV OAEHOVTOL OTN
Noétio Apepikn mepEyovy YoUNAG ETIMESN TOV CUYKEKPIUEVOV YNUIKOV ETYUOAVVTOV
o€ avtifeon pe avtd mov alevovion atnv Bopewa Evpodnn, ota onoia ta mocootd avtd
Nrav ToAD vynAd, pe anotélecpa vo Eemepvoiv ta véa opla ¢ Evpomroknc Eveoong
Kot va Oempovvrotl akatdAAnia yio tig yybvotpoéc (Easton et al. 2002).

[Tépav Spmc g pewwpévng owbeociuodrag tov ybvaiedpov, emimAéov €youvv
Oteyeplel kdmoleg NOoAOYIKEG OaVTIOPAGEIS OYETIKE HE TN YPNOWOToinon Tov
alevpévav 1ybvwv yuo amevbeiog katavaiwon amd Tov dvBpomo avti yoo TV
napaywyn ybvotpoenv (Goldburg & Naylor 2005). EmmAéov, vrdpyet po. avEnuévn
evacOnronoinon twv OMUOGIOV Kol UN-KLPEPVNTIKOV 0pYavVOGE®Y OGOV 0pOopd TNV
aelpopikn dayeipion v ybvoomobepdtov Kot TIc mBavEG emmTdGES ota Oaddooio
OKOGUOTHHOTA, WOWHTEPO OTNV TPOPIKN 0ALGida TV BoAdcclOV TTVOV Kot
Oniaoctikodv (Huntington et al. 2004).

Emopévoe, apod m gumotoochvn Yoo TOLG GLYKEKPIUEVOLS OAAAGGI0VG TOPOVG
HEIOVETOL ONUAVTIKA, Ol TEXVNTEC 1OVOTPOPEG €0 KO TOLAAYIOTOV IO OEKOETIOL
TOPUCKELALOVTAL UE T YPNOUOTOINGN 0A0EVA KOl TEPICCOTEP®V VIOKATACTATMOV TOV
YOLOAEVPOV TPOTEWVIKOV TNYDV, KUplg YEPCOIOV QUTIKGOV OAAG Kol CoiKOV
TPOIOVTIOV Kol 0 KAAOOG Ppiloketon oe o dopkn avaltnon VE®V LIOKATACTUTMV

(Tacon 1997).

1.4 Avtikotaotactn 1y 0vaiedpov pe TPOTEIVIKES TNYES QUTIKIG TPOELEVONS

[Ipokeévour ta @uTiKd dAevpa va ¥PNCWOTOMOBOLV MG VLTOKUTAGTATO TOL
yBvarevpov, Bo mpémel va eEetdletal 1 KATOAANAOTNTAE TOVG e KVUPLO YVOUOVO, TNV
avamtuEn Tov TPOCdIdOLV  GTOVS  eKTPEPOUEVOLS 1BOg oe ocuvvdvaoud pe

dwbeoyoTTO Ko T T 01a0gomg Tovg oto gpndpro (Hartviksen et al. 2014). Tétowa
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QUTIKE  GAevpa €ivor TO GOYIAAEVPO, TO KPOUPAAELPO, TO EOWIKAAELPO, TO
Bappakdievpo, T0 PLOTIKAAELPO, TO NAGAELPO, TO COVGAUAAEVPO, TO KAPLIGAAELPO, N
yAoutévn apafocitov, n yAoutévn ortapod K.o. (Mevié & Néykog 2011). Ouwg, ta
QULTIKA GAELPO. VOTEPOVV GLYKPITIKA He To. tyBvdievpo OGOV apopd T emimeda
TPOTEIVNG KOl OpWOHEVOV  amapaitnTtov apvoéémv. Emiéov, mepiéyovv Sudpopeg
AVTOTPOPIKEG OVGieC mOV glval ovaykaio va adpavomomBoiy HECH KATAAANANG
enefepyaciog oAMDG eivoar dvvatdv vo TPoKaAEGOLV TofkOTNTES, MEI®OM NG
avantuéng katl TpoPAnuata vyeiog otovg doTpepdpevovg tydve (Francis et al. 2001).
YETIKA LLE TN XPNOYWOTOINGT QUTIKOV TPOTEIVAOV LITAPYEL O GNLOVTIKY ovnovyio Tov
EYKETOL  OTNV ~ TOPOVGIO.  TOV  YEVETIKO  TPOTOTMOMUEVOV — TPOIOVIWV OV
YPNOLOTOOVVTOL GYUEPO. OTN Ye®PYio Kol loiTepa eKEVOV TOL TPOEPYOVTIOL OO
ooy kot kaAapumnokt (Pusztai & Bardocz 2006).

Mo v vroxatdotaon N Kol TRV TANPY AVTIKATAGTACT] TOV 1YOLOAEVPOV OTIG
YOLOTPOPES e TPOIOVTO QPUTIKNG TPOEAELONG YL TNV KOALYN TOV OTPOPIKDOV
anoutnoev Tov yBbwv ce mpwteiveg, £xel mpaypoatomonbel Evag peydiog apBuog
EPELVOV €0M Kol TOAAQ ypovia. [Ipdoceato Opmg, 0 KUPLOG OTOXOG TOV EPELVAOV
EMKEVIPOONKE OTNV €160YOYN 7O PIOCIUOV TPAKTIKOV 1BvoKoAAEpYELOS, TOPd TNV
embopio yio amodotikdtepeg Tpdteg VAeC (Medale et al. 1998).

Opopévec peréteg €xovv degaybel pe dloteg ywplg v mapovsio ybvaiedpov,
OALQ OE YEVIKEG YPOUUEG €XOVV MG OMOTELECUO TNV OTOAEW TOV OVOTTUEKOV
emdooemv tov ybvwv (Kaushik et al. 1995, Watanabe et al. 1998). ITponyovueveg
ueléteg éxovv deifet yo Tnv towmovpa, (Sparus aurata) ot mepimov 10 éva Tpito TV
yOvaAedpov ta umopovoe va avTikataotodel yopic vo PEIDdVOVTOL T EMIMES TMOV

AmOPOITNTOV AUIVOEEMY 0TO oo TV BdOV 1 o puBuodg avartuéng g (Gomez-
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Requeni et al. 2003). M AN pelétn deiyvel 6TL ot omdpot pmilelod Umopovy vo
AVTIKOTAGTHOOLV PEYPL Kot To 20% e mpoTeivg TV 1 BuaAedpmv 6T d1TpOPT| TV
yBvdiov Tomovpog ywpic va ennpedletar n amddoon tov yopuwv (Pereira & Oliva-
Teles 2002). X¢ o dAAN perén n mapoyn 50% wor 75% @utikdv TpOTEVOV (0md
GAeVPO  YAOVTEVIG KOAQUTOKIOV, YAOLTEVY] GlTaplov, oAecpéva pmiélo, GAgvpo
elookpaupng) odnynoe oe pikpn peiwon g avamruéng, evad 1 €vtaln QLTIKNG
npoteivng oe mocootd 100% cuvdednke pe onuavTikn Helwon 6TV avATTLEN Kol HE
Ho. onUavTikhy peioon oty tpdcinym tpoerg (Gomez-Requeni et al. 2004). And v
GAAN mAevpd, o mTpdopatn peALTn £0€1Ee OTL péYPL Ko to 75% v evoopdtmong
QLTIKOV  TPOTEVOV  (OTT®OG  YAOLTEVN  KOAOUTOKIOD, OITtoplod Kol GAELPOV
eAaokpaupng) dev 0dfynoe oe peimon g avantuéng tov ybvdiov toumovpag (Sitja-

Bobadilla et al. 2005).

1.5 Avrikatdactaon yBvarevpov pe npoTeEIVIKES TNYES COKNG TPoéhevong

l'evika, ov (owés mpwteiveg elvol 1Wwitepo TOAVTIHEG O©TO TAOUGIO  TNG
avTikotdotoone tov ybvokevpov. Ouwmg, avapevoupevo OEpato ao@AAElng TOV
TPOPiL®V, KoODC Kol o1 mEPLOPIoUol El0aywy®V Kot eSaymydv, eival ot Kvplot
TapAyovteg mov meplopilovv  xpnon (oK®V VTOTPOIOVTIMV OTIS YOLOTPOPEC CUEPQL
(Serwata 2007). Xto maperBov, &ixe meplopiotel M ypHon TOvg AOY® AVNOLYLOV
OVOPOPIKE LE TNV KOKT TOVG TEMTIKOTNTO KOl TN UETAPANTH TOVG modtnta. Q6T1000,
éva Peyaroc aplBnog peketdv €xetl 0eigel OTL N TOWOTNTO TOV GLOTUTIKMOV OVTOV EXEL
BeAtiwbel onpovtikd katd tic tedevtaisg 6vo dekaetieg (Nogueira et al. 2012).

Ta kpeatddevpa Kot To 0GTEAAELPA OMOTEAOVV IO GYETIKO OWKOVOUIKN TNYM
TPOTEVAOV Kot EXYOVV YPNOLoToNOel 610 TOPEABOV EMTLYDS Y10 VO AVTIKOTAGT|IGOVV

ev HépeL Ta tyBudlevpa 6TO GITNPESLO APKETOV EW0MV eKTPePOpeVeV tyddvmv (Allan et
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al. 2000, Kikuchi et al. 1997) yopig va epgavifovral cGuUAVTIKEG SOVOUEVEIG EMTTOOELS
otV avdmntuén tovg.

Mo peAétn mov TPOYUATOTOMONKE oV oELPIdA £3€1EE OTL M AVTIKATACTOON
akopa kot Tov 80% Tov 1YBLOAEVPOL HE KPEATAAEVPO KOt opotdAgvpo (amd yepoaio
{oa) oto oumpéclo g, Ogv emmpéoce TNV avamtuén kot v emPioon ToV
ektpepopevoy ybvdiov (Millamena 2002). v épevva tov Nogueira et al. (2012)
yopnynnkav tpeig dlatteg oe 1BLSL ToUTOVPOS apyKov cwpatikov Papovg 41g. H
TpOTN Teplelye 1Bvdievpo, evd o1 GAAec dvo meplelyav TOPOUO  TOCOCTA
apatdievpov kot trepdrevpov, 10% kot 5% avtictoya, aAld S1EPePOV GTO TOGOGTO
TOL OAEVPOV GOYOG / EAOKPAUPNG. AV Kot 1 amddooT NG avdmtuéng frav TapdUoL
0€ OAEG TIG OLATPOPIKEG LETAXEPIOELS, 1 ¥NUIKT cVoTOoN £0€1EE OTL TAL GUTNPESIAL LLE TO
OLOTAAEVPO KOl TO TTEPAAEVPO OQVENCAV ONUOVTIKE, GE OAOKANPO TO GMOWW, TNV
TEPLEKTIKOTNTA 0 Amidlon o ovykplon He To ounpéolo tybvaievpov. Télog, M
OWKOVOUIKY] aEloA0yNon £€0e1Ee OTL UE TNV EVOOUATMOT TOV OUATIAEVPOV KOl TOV
TTEPAAELP®V MG VTOKATAGTATO YOLOAEHpOV HEIDONKE ONUOVTIKE TO KOGTOG TMOV
LwoTtpopmVv, YeEYOVOC mov 0dnyel oe peAlovtikéc mpoomtikés. ‘Emeita kot amd v
mpoceatn (2013) dporn g amaydpeLONS TOV UETOTOMUEVOV (OIKOV TPOTEIVOV OTIG
yBvotpoéc otic yopec G Evpomaikng ‘Evoong, onpiovpyodviol VEEC TPOOTTIKES
YPNOWOTOINoNG TOV TPOTEVIKOV TNydv (mwkng mpoérevons (Kopamavayuntiong,
TPOEOPIKN emkovavia). Mia mpdoeatn épevvo mTOL TPOYUATOTOWONKE GTO GOAOUO
¢0eige OtL 10 Bvdievpo pmopel vo avikataotabel e mocootd 20% pe Cokég
TPOTEWVIKEG TNYEG YOPIG VO TAPOVGLUGTOVV SVCUEVEIS EMMTMOGELS GTNV AVATTLEN Kot

otV Pwcdtra Tev ektpepdpevov ybvwv (Hartviksen et al. 2014).
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1.6 H npoT£ivy Tov ATYVEAEDPOVL MG GVGTATIKG TOV 1BvoTPOP OV

Ta moviepwd Oo pmopodoav vo AmOTEAECOVY [0 EVOAAOKTIKA ADON Yoo TNV
KAALYM €VOG UEPOVS TOV SLOTPOPIKADV OVOYKDY TOV EKTPEPOLEVOV YOPLOV, HE TNV
npodmodBeon PéPara 6TL M avATTVE TOVE KO 1 TOWOTNTO NG GApPKAG TOvg dev Ba
emnpealetar apvnrikd. To movAepikd amotelovv Thovoteg Tnyég (okng mpmteivng (45-
60%), eppavifovv éva «kolo» TPoPid amapaitntoV apvo&émy Kot gival TAoVo10 Kot o€
GAlo. Opentikd cvototikd omopaitmta Yoo ta yapwo, (Rawles et al. 2006). Emiong
Qoivetal va £(0ovv VYNAAQ emMimedo TEMTIKOTNTOG G MOAAA €idn wapudv. Téhog, T0
YOUNAO KOGTOG TV AAELPMY TOVAEPIKOV CLYKPITIKA [e To 1yBvdAevpa, 6€ GLVOLAGHO
pe 1o yeyovdg OTL pmopovv va oviikatostoovy o kot 100% ta tedevtain oTig
STPOPEG OPIGUEVMV EOMV, TO KAOIGTE LITOYNPLO VO TPOTAYOVIGTHCOVV GTOV TOUEN
napaymyng ybvotpoemv (Shapawi et al. 2007).

Ta KuproTepa TPoPANHATA TOV EUPAVILEL APYIKA 1] YPCILOTOINGT TOV TOVAEPIKAOV
WG GLOTATIKA TV YBVOTPOPOV amoTeELEL OTWG TPpOoAVAPEPONKE, 1 TAPOVTiD OPIGUEVMV
OedTOV TOV APOPOVV TNV OCPAAELN TPOPIU®V KAOMG Kot 01 TEPLOPICUOT EICAYOYDV —
e€ayoydv mov oyvovv (Serwata 2007). Eniong, Aoym tov yeyovoTtog 0Tt gival TAOVGLN
0€ KOPEGUEVA, UTOPEL VO 00NYNOEL GE QUOUEVEILS EMMTMOELS OTA OATPEPOUEVA EION,
OTMOC Y10, TOPAOELY LA VO TOPOVGLUGTOVV OPVNTIKEG EMOPACELS 6TV Opentikny alia TV
yapuov. Téhog, pmopet va givar avemapkn o€ éva 1 TEPIGGOTEPA ATOPOITNTO OUVOEED,
LE amOTELEG O, 1) TPOGONKN apuvo&Emv 6T0 o1tnpécto va Kpivetat amapaitntn (Subhara
et al. 2006). T va Peltiotomombel m ypHoN OLTOV TOV EVOANOKTIKOV TYDOV
TPOTEIVAOV, anapoitnt tpobnddeon amotedel n aloddynon g enidpacng CLTOV TOV
TPOTOV VA®V 011 KoAn dfioon tov ybdmv, oty vysiol TOVG Kot GTNV TEMTIKY TOVG

wovotnto (Hartviksen et al. 2014).
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1.7 TpocOkn anapaitntov apovicémv (Medgrovivy, Aveivn)

Avéloya pe TG omoutioelg tov kdbe dwTpedpevov €idovg, To. dAgvpa OV
EUTEPLEXOVV TTPMOTEIVES 0O TOVAEPIKA, UTOPEL val lval OTMG TPOAVaPEPONKE AVETOPKT)|
oe évo N Kol meplocotepo amapoitnto opwvoééa (Davies et al. 1991). Emouévaog
TPOKEWEVOD €val GUINPEGLO VO Yivel amodoTIKOTEPO, N TPOCONKT TETOIMV OUIVOEEMV
Kpivetal avoykaio MoTE VO UMV TOPOVGLUGTOVV SUCUEVEIG EMMTMGELS GTNV OVATTUEN
Kot oTnV vyeio Tov ektpepduevav 1ybvmv (Kokou et al. 2016). Xvviwg, n Avcivn ko m
pebelovivn PBpiokovian oe avemopkeic TOCOTNTEG OTIS TEPIGGOTEPES EVOALAKTIKES TINYES
npoteivng. Eniong Bempodvtor to mo oprokd Kot o o Kpioo apvoééa. Avtoi ot
Aoyol kabioTovv avaykaio Ty yopnynon tovg oto crrnpéoto. (Ye et al. 2012).

H pebetovivn eivon éva amapaitnto apvo&d, mov ektdg Tov OTL AmOTEITAL Y10 TV
TPOTEIVIKY oVvvOeon, mailel poho ot Tapaymyr Popopiov Kot GUUUETEYEL KOl GTO
petoforiopnd tov Mmdiov. Tavtdypova, suniéketor otn ocOLVOEST VOVKAETKOV 0EEMV
(Pérez - Jiménez et al. 2013). I'evikd, £xetl Tekunplobel TOG0 oNUAVTIKY gival Yo TV
avantuén ToAMOV EKTPEPOUEV®V E0MV Kol e101kOTEPO. TNG Tomovpag (Marcouli et al.
2005).

H Mvoivn, anoterel cuviBwe 10 TpdTO 0pLokd aptvoED, CUUUETEYEL OTI TPWOTEIVIKN
ovuvBeon kol emnpedlel ) ovvBeon tov koAhaydvov. Emiong, mpoidvra tng Avcivg
AmOTEAOVV TO KOPLOL GLGTATIKA TOV KOAAyOvov. EmmAéov, Aoy tov yeyovoTog OTL dev
napovcotalel €vdoyevr] oOVOEST, YPNOWOTOEITAL Yo TOV TPOGOOPIGHO  GAA®V

anapaitntov apwvot&éwv (Montes-Girao & Fracalossi 2006).
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1.8 Xkomo6g TG epyaciag

Eivor miéov amodextd mwg pelhovtikd to tybvdievpa o ypnoyomoodvtol pe
QeW® oTIG YOLOTPOPES Kol 10MG TEMKE OMOTEAECOVV GLGTATIKA-KAEWL UOVO Yo
OGULYKEKPIUEVOVG TUTTOVS YBVOTPOP®OV (T.). aATEA®V 1BLIIWV, TPOTAYLVGY, YEVVITOPES)
Kot petwbovv katd oD oTig TpoeEéG TG KOplag avamtuéng (Tacon & Metian 2008). H
TpOKANoN AowoV OTIC HEPES UaG Yoo T Popnyovia tov tybvokaAilepysudy eivar va
avomTUEEL EVOALOKTIKEG OLUTPOPIKEG TTNYES Y10 TO EKTPEPOUEVO WYAPLAL, 1] TAPUYMOYT TOV
omoimv Ba etvor okovopkd PLdciun Kot GIAK” tpog to mepPAAiov.

H moapodca mpotewvduevn perétn wwveltor mpog v KatevOvvorn eEedpeong
EVOALOKTIKOV SOTPOPIKAOV TTNYDV, He PAon TV TPOTEIVI] TOV TOLAEPIKAOV, YLOo. TNV
EKTPOON Yopldv oTlS ybvokaAMépyeleg. XKOmOG NG Tapovoas HEAETNG elvol M
dtepedivnon g dvvVaTOTNTOG YPNOILOTOINCNG AAEVPOV TOVAEPIKADV (TTNVAAELPO) MG
KOPLOL CLOTOTIKA TOV YOLOTPOPOV, GE GLUVOLAGUO HE TNV TPOGHNKN amapaitnTo®V

apwvo&émv (uebelovivng ko Aveivig), g eKTpe@ouevng Tomobpag (Sparus aurata).
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2. YAIKA KAI MEO®OAOI

2.1 Tepapotikog oyeortaopnidg

Mo v die&aywyn Tov mepdpatog, petaépnkay v Tov €idovg Sparus aurata
pe apykd pécso Papog 2,97 £ 0,019 oe edKéc cvokevasieg e mapoyn o&vydvov, amd
tov Bvoyevvntikd otobuod «AIAY IXOYOKAAAIEPTEIEX A.B.E.E.» mov €xet T1g
eykataotacel tov otn Ilehooyia DOwTdog ot eykotactdoels tov Tpniupatog
I'eomoviag IxBvoroyiag ko Yodtvov Iepipairoviog oto BOro, 6mov kan €hafe yopa
10 melpoapa. Amod Tov apykd apBpd ybvdiov, 300 tomobeONKaV GE TEPUUATIKES
de&opevég omov aeednkav yio 10 nuépec dote Vo EYKMUOTIOTOOV GTIC CLYKEKPIUEVEG
ovvOnkeg, 6oV N oitnon Tovg yvotay pio opd v nuépa, eved 100 Bavatmdnkay yo
TNV TPAYUATOTOINGN YNUIKOV AVIADCEDV TOGO GTO GMMUO 000 KOl GTO HVIKO 16T
(apywcd detypa). To melpapa dmpknoe cvvolkd 110 nuépeg, (Iodhog — ZemtéuPprog
2015).

Ta BV, peTd TOv yKMUATIONO TOLG, TomoBeTONKay oe de€apevég KAEIGTOD
KUKADOUOTOG  KuKAo@opiag Ooiacotvod vepol. XZvyKeKPUEVO, Ol  TEPOUOTIKES
EYKOTACTAGELS amotelovvTay amd 12 gvudpeia yopntikoétntag 1201 1o kabéva Kot avd
dvo evudpeia, amd évo cvoTUo pnyavikig — Proloyiknig dmdnong tov vepov (6
GLGTNLLOTOL), Y10, TV OO LAKPLVGT TG OUUOVINS, TV TEPITTOUATMV KOl VTOAEIUUATOV
tpopnc. Kaf’ 6An 1 d1dpkeia tov mepdpatog ypnopomombnke vepd Bpoong 6to omoio
npochétoviay cuvOeTIKO aAdTt ®ote M oAoTOTNTO TOL vEPOL Vo givor 30%o. Xe
KaOnpepvn Bacn TpaypatomroloHviay GLpoVIcHOS TOV TLOUEVA KOl AVTIKATAGTOOT) TOV
vepol €mg kKot 10% tov suvoAkol dykov Tov evudpeiov. Emiong, yio v vitpomoinon

TOV alOTOVY®OV OPYOVIKOV EVAOGEWYV, TOTOOETOVVTOY TOGO GTO VEPH TOL gvVdpeiov 6GO
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Kot péca ota eiltpa, ddivpo Paxtnpiov, oe Taktd ypovikd daotipate. H ddtaén

TV eVVOpeinV kKabmg Kot Tov eiltpov arncwoviletor otnv Ewova 2.1.

Ewoéva 2.1: Awdragn oclopevddv Kol OmEKOVIGN TOV GULOGTHMATOS QPIATPOPICHOTOC-
amooteipwong (potoypapio cuyypagén).

Kob’ O0An m Oobpkelo 1OV TEPAUOTOS TPAYLOTOTOWOVVTIOY EAEYYXOS Yo TIG
(QULOIKOYMNUIKES TOPOUETPOVS TOL vEPOL. ERdopadioio Kataypleoviov LETPICELS Yo TN
Beppokpoacio tov vepoo (21 °C), to pH (8,00 + 0,4), v odatotnto (30 + 0,5%0) kat T0
dwwAvpévo o&uyovo (>6,5 mg/l) pe ™ ypnon EOPNTOV MAEKTPOVIKOV OPYOvVOV.
Emnpocbeta, oe taxtd ypovikd oactiuoto mpocolopilovtay 1 CLYKEVIP®ON 1TNG
oAkng appoviag (<0,5 mg/l), Tov virpik®dv kot vitpoddv, pe Tn ypfon eumopikoy test-
Kits. H texynt eotomepiodog mov epapuootnke nroav 12 dpeg emg — 12 dpeg 6KOTOVG
pe v evadiayn va mpaypotonoteiton otig 08:00 ko 20:00, avtictoryo.

Ta BV doywpiomray oe 4 dSTPOPIKES OpddES, OTTOL 1 KéBe pio AdpPove Kot
dwpopetikd outnpécto. H ke datpopikn opdda amotedovviav amd 75 ybvdw, to
omoia katavepnkav ce vroopddes Tov 25 atdpmv oe 3 evudpeia (25 1yBHOW avd

de&apevn, 3 evodpeio — emavOANYELS Ve LETAYEIPION, 4 SL0TPOPIKEG LETOYEIPIGELS).
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2.2 Zampéoro — Xition
Ta cumpéoio Tov ypnopoToMONKAY Yo TIG AVAYKEG TOV TTEWPAATOS, TP YONcOV
pe v néBodo g Kowng mehdetomoinong ot eykataotdacslg tov Tunquotog IN'emmoviag
Ix6voroyiog ko Yddatwvov Ilepipdrrovioc (Oeocario, Boéiog) pe 1w ypnon
nelMetounyaving tomov California Pellet Mill (Ew. 2.2) kot ftov ot popen

BuBlopevouv copmmktov drapéTpov 1,5 mm.

Ewoéva 2.2: TTedetounyovr tomov California Pellet Mill

Ta téc0epa aLTA CLUTNPESIO KATOPTIOTNKAY HE TETOWO TPOMO OCTE VA givor
oogvepyelokd (23,3 MI/KQ) kat ioonpoteivikd (50% tng tpoenic) (TTw. 2.1). Qg facikn
myn 7TpoTeivikn myn Cotkng mpoéievong ypnoomomOnKe LYMANG ToOTNTAG
yOvdievpo (ohMkmdv TpoTeivdy 64%). H tpoen uaptupag (FM) mepieiye amokheiotind,
yOvdrevpo ¢ myn Lowng mpoteivine. o v vrokatdoTacn tov ybvaiehpov oTig
Aowmég mepapatikég Tpoeég ypnowonmomnke dAsvpo movAepikdv (PM, oAlikdv
npoteivov 60%). H npwteivn tov ybvakedpov aviikatactdbnke katd 25% (PM 25)
pe mopdAANAN 6TadloK) aOENCT TOV TOGOGTOV GLUUETOYNG TOL OAELPOVL AVTOV GTO
ocunpéco. Emiong, m mpoteivn tov yBvoievpov avtikatactdnke katd 25%

(PM 25+) xor xotd 50% (PM 50+) amd mpwteiviy mmviievpov pe mopdAinin

Institutional Repository - Library & Information Centre - University of Thessaly
24/04/2024 06:18:25 EEST - 18.217.156.67



16

TPocONKN Avcivig kot pebelovivng o€ mOCOGTA GUUUETOYNG TETOW TOL EKTIUIOMKAY
ot e&looppomohy T UEI®OT TOV ApVOEEDY AOY® VTTOKATAGTAOTG TOL tYBuaAehpov.
‘Etot, to sumpécro FM mepieiye povo ybuvdievpo kot kaBoAov GAELPO TOVAEPIK®V, TO
ounpéoto PM 25 mepieiye yBvdievpo oe peiopévo mocootd Kat £vo T0cooTO AAEHPOV
TOVAEPIKDV, TETO0 MOTE 1) TPMOTEIVY TOV TEAEVTOIOV LIOKADIGTOVGE TNV TPMOTEIVY TOV
TPOTOV KoTd 25% NG GLVOAIKNG TPMTEIVNG TOL GlTnpesiov. Avtictoyo, oto PM 25+
kot oto PM 50+, n vrokatdotacn tov 1yvaiedpov pe GAELPO TOVAEPIKMV NTAV TNG
TaENG tov 25% won 50% avtictolya, He TOVTOYPOVN TPOCHNKT OTOPOITNTOV AUIVOEEWV
(Avoivn ko1 pebBelovivny). XEta  ounpéclo, emiong  ypnolpomomdnke  yAovtévn
KOAOUTOKL0V (6€ T0600T0 Tepinov 19%) g mpmTeivikn TNy QUTIKNG TPOELELGNG KO
YN LOUTOVOPAKWV COUPOVA PE TO. LECO ETIMESO YOPNYNONG PLTIKOV TPOTEIVAOV GE
EUTOPIKEG TPOYEC TNG Towmovpag onuepa. To dGAevpo oitov ypnoylomombnke g
EVEPYEWONKT] TNYN KOl OC EVEPYENKO OVTICTAOUIOUO TOV TEGCAPMV 1G0EVEPYEIOKDV
ounpeciov. Qg KOplL YN EVEPYEWS ®3 KOl M TOAVOKOPECSTOV MTAP®V 0EEWV
ypnoporomonke 1o rybvérawo (ITwv. 2.1).

Mikpoovotatikd mov  YPNOWOTOMONKAV ¢ EUTAOVTIOTIKO TOV TPOPOV KOl
dttnpnonkov ce otabepEC TOCOTNTEG OTU TEGGEPO OPOPETIKA olTnpéctia NTov Eval
EUTOPIKO TPOULY IO PLTaptvedy Kot avOopyavmy oTotyeimv (Yio Toumovpa Kot AaBpaKt) pe
ovoppetoyn 0,30% (ITwv. 2.2) xaboc kor ot Prrapiveg E kaw C og mocootd 0,10%.
Yvuykekpyéva apvoééan, OTmg Avcivn ko pebetovivn, tpootédnkav ce mocootd 0,15%
(yw v PM 25+), eniong 0,30% (yo tnv PM 50+) kot 0,10% (yio tnv PM 25+) kat
0,20% (ywo. tnv PM 50+) avtictoryo, ywo va Sac@OAGOUY TUYOV OVETAPKEL TOV

OVl o€ aVTA Ta oTOLYKELD, EVE TPOOTEDMKE Ko avTyuknTiokn ovoia katd 0,20%,

YL TNV ATOQLYN EVOEYOUEVNC OVATTTUENG LUK TOV GTIS TPOPES. H yoprynom g tpoeng
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NTav pe to xEpt kabnuepvn, 2 eopég v Nuépa kot Adpupave ydpa otig 11 w.p. Kot oTig

17 p.p. H oition nrov uéypt kopeopov (ad libitum).

Mivakag 2.1: Zvotatikd kot Opentikn cvotacn (% eni ™G VOGS 0VGI0C) TOV TEPAUOTIKOV

ocunpeciov

Yvotatikd (%) FM PM 25 PM 25+ PM 50+
IxBvaievpo 58,00 43,50 43,50 29,00
[mvéAevpo 0,00 13,60 13,60 27,20
TMovtévn KaAapmokion 19,50 19,30 19,00 18,50
Stdpt, aAevpt 10,40 11,60 11,65 12,95
Ix6vélaro 11,10 11,00 11,00 10,85
Brrapiveg & avopyava ctotyeio 0,30 0,30 0,30 0,30
MCP 0,30 0,30 0,30 0,30
Mebetovivn 0,00 0,00 0,10 0,20
Avcivn 0,00 0,00 0,15 0,30
Burtapivn E 0,10 0,10 0,10 0,10
Brrapivny C 0,10 0,10 0,10 0,10
AVTILOKNTIOKT] ovoia 0,20 0,20 0,20 0,20
Xnukn ovotaon (%) FM PM 25 PM 25+ PM 50+
Yypaocia 7,4 7,4 7,8 7,4
Ipwteivn 50,8 50,0 49,8 50,9
Aimog 18,4 18,0 18,1 16,0
YSardvOporeg” 14,2 16,1 16,0 17,9
Téppa 9,2 8,5 8,3 7,8
Evépyea (KJ/Q) 23,3 23,2 23,4 23,2

To mocootd TV vdatavBpdkmv ektyunbnke pe agaipeon amd 10 100 ToL GLVOLOL TOV TOCOCTMOV
mpoTeivN, Mmdiov kot téppas. Ta meplocdtepa GuoTatiKd (€KTOG TOL HLYAAELPOL Kot GAEVPOL Gitov)

Nrav pio guyevikn xopnyio g etopiog BioMar Hellenic ABEEI.
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Mivakag 2.2: H obotaon tov tpopiypatog Plrouivoy Kot ovopyovmy GTOt EImV.

YV6TUTIKA IMoooétnta (M) / Kg Tpopiypatog
Burtapiveg

Brrapivn E (90% a-tokopepoin) 58.333
Buopivn K3 3.333
Buopivn Bl 3.333
Buopivn B2 6.666
Buopivn B6 3.333
Burtapivn B12 10
Niotiviko 0 16.666
[Movtobevikd oD 13.333
Dol 0 3.333
Brotivn 100
Buropivn C (popen Stay C) 33.333
Avopyava cTotyeio

Moyyavio (0&gioro) 10.000
Yevddapyvpog (o&eidro) 33.333
Iwd1o0y0 aoPéotio (62% Ca) 400
YeAnvimodeg vatpro (1% celnvio) 84
AvBpaxiké koPdirtio (51% rkopdAtio) 333
AMlAec ovoieg

Avtio&edbotiké BHT E321 333
Adevpo yio pign 416.666

2.3 Agvypotoinyisg

H extpoen tov ybudiov ompknoe 110 nuépec. Katd ™ Sdpxew avtng tng
nePLOOov paypatomomOnkav 4 perpnoeg Papovs: oy Evapén tov TEWPAUATOS, TNV
30", v 60" kot pio Tehikn v 110" nuépa. To pfikog Tov ydvoV petpidnke pdvo v
TPMOTN Kot TNV TEAgLTAiR NUEPa TOL mePApatoc. [a v avaisOntonoinon tov yopidv
xpnoporomdnke pavo&ubovorn oe cuykévipmon 0,10 ml/l. Xt cvvéyewa, Luyilovrav

atopikd kabe 1yBHO0 og Luyd axpiPeiog 2 dekadikmv yneiov (0,01 g) ko petpovvtav
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10 pnKog pe yovouetpo (akpifewa 0,1 cm). Ztnv tehikn pérpnon (110" nuépa) ta ywapio
Bovoatodnkov mopoTeivovTag TNV TOPOUOVE] TOVG GTO  avousOnTikd  av&avopevng
docoAoyiog kot dueong tomobétnong toug oe mayo. IpaypoatonomOnkav ot HETPHCELS
Bapovg Kol UAKOLG Kot 6T GLVEXELN ETAEXTNKOV TVYaio 12 yapla amd kabe delapevn,
amofnKeLTNKAY Kot GuvTnpnonkov G6tovg -40°C HE OKOTO TN YNWKN aviAvon g
OpentiKig cVOTUGN TOL COUATOG TOVG (OAGKANPO COUA).

Yy ovvéyewn, akolovbnoe toun oty kollakn yopa 20 atopwv omd Kabe
de€apevn (60 dtopa ava oitnpéoto) pe okomd v COYIoT Kot GLAAOYY TOV NTATOG Yo
TPOYLOTOTOINGN TOV YNUK®OV ovOAYGE®V ovToV (amobnkevon Kot You&n 6Tovg -400C).
Emiong mpoayuatomrombnke o@iietomoinon 10 oatdpmv amd kdbe Se&opevn (30 ava

ouNpPECIO) LE GKOTO TNV YNUKT avAAVGCT TOL HVTKOD 16TOV.

2.4 MMapapetrpor avartoéng kKon a&lomoinong s TPoPNS
241 Ovnowotra
H xataypaen g Bvnopdmog mpaypatonolovviay oe kanuepvy faon yio ke
de&apevn Eexymplotd. O TOHTOG VTOAOYIGLOV TG Elvat:
Ovnootta %= (apykog aplipds yopiodv - teMkog aptipdg yapiov) * 100/ apyikog

ap1OuoS yopidv

2.4.2 AvEnon olkov Bapovg yaprav
H av&non tov oAkod Bépovg etvar to kaBapd BAPOg TOL CAOUATOS TOV YOPLDY TOV
amoKTNONKe Katd TN OdpKEN TOV TEWPAUATOG Kot VRoAoyiletal amd TV TAPOKAT®
oyéon:

AbvEnon olkod Bapovg (g) = Wi (tedod Bapog) — Wa (apykd Bapog)
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2.4.3 Tocooto avénoeng Tov oAkoy fapovg

To mocootd avénong tov oAwkol Papovg avimpoownevel v ekatootioin (%)
avEnon tov Bapovg cmpatog kot vroloyiletar mg e&Ng:

[Tocootd avénong Pépovs (%) = [(Weenws — Wapypws) | Wagpyeo] * 100

2.4.4 Xouvolkn KaTvdrloon Tpoeig
H ocvvoAik katavaioon tpoeng ekepdlel T HESN KATAVIAMOT TNG TPOPNG Ova
yapt Kabe d10TpoPIkng opddog kot vroAoyiletor wg eENg:

Yuv. Katavdiwon = oAkn| kotavdiwon tpoeng / aptBuds yopiov (Kabe petayeipiong)

245 Ewwkég poOpog avartoéng
O &181k6¢ pvOuoc avantuéne (specific growth rate, SGR) exepdlel v nuepnoia
nocootoio. avénon Tov oAKoL Bdpovg TOoL YapPlH CTO YPOVIKO OLIGTNUO TOV
otiotnKe Ko divetal amd T oyEon:
SGR (% / nuépa) = {100 x [Ln (W) — Ln (W1)] / nuépeg oitionc}
Ormov,
Ln (W) =0 guoikdg AoyapiOpog 1ov telkod oAkod Bapoug

Ln (W1) = 0 puoikdc LoyapBog tov apyikod oAkov Bapovg

2.4.6 XuvTeELEOTNG PETATPEYINOTNTOAS TGS TPOPNS
O ovvieleotng petatpeypottog g tpoeng (food conversion ratio, FCR)

exepalet to Pfabuo agomoinong g TpoPg amd ta yapta Kot divetan amd Tov Adyo TG
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TOGOTNTOG TNG TPOPTG TOL YopnyNOnke mpog v avénon tov olkov Pdpovg tovg. O
OULVTEAEGTNG HETOTPEYILOTNTAG TPOPNG LITOAOYIleTan amd TN oyéon:

FCR = tpoen mov yopnyndnke (g) / avénon Propdalag tov Loviavov ydoov ().

2.4.7 ZovteleoTi|C ATOOOTIKOTTUS TPMOTEIVAOV

O ovvtekeotng omodoTiKOTNTOC TV TpwTeivdv (protein efficiency ratio, PER)
exepalel v avaroyio HeTa&y TG avENong PAPOVS TOV YopldV Kol TG TPOTEIVNG TOL
katavaroOnke. O cvvteheotng vroAoyileTon amd ™V oyéon:

PER = avénon Bapovg () / tpwteivn mov katavaindnke (g)

2.4.8 XuvreheoTig 10T PGS TS TPOTEIVIIG
O ovvtedeotc dwtnpnong g npwteivng (protein retention, PR) exppdlel v
TOoCOoTIOH0 HETABOA TNG TEPLEKTIKOTNTOG EVOG 10TOV GE TPMTEIVI] GE CLVAPTNON UE
TNV TOGOTNTO. STNTIKNG TPMTEIVIG oL yopnyNOnke. O GLVTEAESTNG dOTPNONG TNG
TPOTEIVNG VITOAOYIGTNKE Y10l TO HLTKO 16TO TOV YaPIOV COLPOVA LLE TN GYEOT:
PR (%) = 100 x petapoin mpwteivig otov 1616 (9) / TpmTeivn mov katavolomonke (),
Omov petafoin tpwteivig (g) = (TeMKN TEPIEKTIKOTNTO TPOTEIVNG, Y% X TeEMKO PApoc,])

- (apyIKf TEPIEKTIKOTNTA TPWTEIVNG, % X apyikd Bapoc,g)

249 Xvuvreheotig draTi)pnong Aimovg
O ovvteleotg datnpnong Aimovg (lipid retention, LR) exepaletr v mocootiaia
petafoin ¢ mEPEKTIKOTNTAG €VOG 16TOV G€ AMOg G GUVAPTNON UE TNV TOGOTNTA
dtnnTkoy Almovg mov yopnyndnke. O cuvteleotng S10THPNONG MITOVS VIOAOYIGTNKE

YL TO PVTKO 16TO TOV YopLdV GOLPOVO LLE TN GYEOT:
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LR (%) =100 x petapoin Aimovg otov 1076 (g) / Aimog mov Kataverdbnke (g),
Omnov petaforn) Almovg (g) = (teMki mePEKTIKOTNTO AiTovg,% x TeEMKO Papoc,g) -

(apyn meplektikdOTTA AiTovg,% X apyikd Papoc,g)

2.4.10 ZoONOTONETPIKOL OEIKTES
Ot copatopeTpikol deikTeC TOL VTOAOYIGTNKAV MTOV: O NTOTOCOUOTIKOS OEIKTNG
(Hepatosomatix index, HSI), o evdoomhoyvikog deiktng (Viscerosomatic index, VSI)
Kot o dgiktng evpwotiag (K):
HSI = Bépog qmatog x 100 / Bapog copatog
VSI = Bapoc evtocOwv x 100 / Bdpog cmdpotog

K = O\ Bapog copatog x 100 / Ohkd uﬁK0g3

2.5 Xnukég avarvoelg
2.5.1 TIpocoropiopos OMKAOV MTAP@OV 0VGLAOV

O TPOGO1OPIGUAG TOV OMKDOV MITOPDV OVCIDV GTO TEWPULATIKA GLTNPECIO KOl GTOV
LVIKO 1610 TV yopudv éyve ue v péBodo exyviiong Soxhlet (AOAC 1995) Xe
yudAwva doyeio exydAong tpootédnkay 3 métpec Ppacuod Kot kaToypdenke To Bapog
tov¢ o€ Luyo akpiPeiag 4 deKadIK®V YNeimv. TNV CLUVEYELD EPUPUOCTIKOV 6T doyEin
xaptivor nBupoi. Zvylomke mocodONTa delypatog Papovg 29 kot peTapéPONKE ©TO
xaptvo doyeiov nOuov. To detypo TOL 16GTOV, KoL TNG TPOPNG G KATOEG TEPUTTAOCELS,
npénel va etvan Enpapévn kot adeopévn. H Enpavon mpaypatomoteitonr 6e povpvo 6Tovg
105°C yua mepinov 24h (uéypt otabeponoinomng tov Bapovg Tov deiypnartog). 1o yudAvo
doyeio exydbhong npootédnkay 150ml metpelaikon abépa, otov omoio eppanticTnray

To yaptva. doyeio nBrov pe to detypa. Ta yvdAwva doxelo ekydiong pali pe Tovg
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xOptivoug MOuovc petapépbniay o€ €101KN] GLOKELY EKYVAONG ATAP®OV OLGUDV
(ovokevn Soxhlet). Katd ) dodikacio tng exydAiong, ta delypota Oepuavinkay otovg
150 °C vrd v mapovsio Tov opyavikoD SaAvTH, 0oV EAAPE Y®PO TO TPAOTO GTASIO
g ekyvAoNG. ‘Emetta, o opyavikodg S1oAdtng amoppopndnke kot ekmAbOnke oto delypa
v 1,5h, 6mov éhaPe ydpa to dedtEPO 0TAGI0 TG ekyOAMonG. Katdmiv, amoppopridnke o
daAdTg Yoo 15min pe amotéheoua ta OAKG ATidlo. ToV SElyHaTog Vo TopapEivouy
oTovV mOto Tov Ooyeiov ekyOAong. [o v omopdkpuvon TV VTOAEWUATOV
neTperakoy afépa T doyela (ywpic Tovg YApTIVOLG MOUOVG) peTaEEPONKOY GTO
@ovpvo yio. 15min otovg 105°C. v cvvéysia tonodethOnkoy 6g apuypavtipa yio. 1h
T0 AMyotepo Ko mapOnkav ot petpnoelg fapovs. To kabapod Pépoc TV MIapdv 0VCIHV
dtvetan amd Tov THTO:

OMxké Mmidwo Yo = (W(g) TeMKO doyelo exydong — W(g) apyko doyeiov ale')Mcmg) * 100

2.5.2 TIpocoopiopos oMKAOV alOToV MV 0VCLOV

O TPoGdHI0PIGHOC TV OAK®V alOTOVY®V OVCIHOV TOV TEPAUATIKOV CGLTNPECIOV Kot
TOV HViKOD 10700 TOV Yapldv Tpayuatorobnke pe ) uébodo Kjeldahl (AOAC 1995)
H d1001kacio mpocdiopiopov Tmv almTovymy eVOcE®V £XEL G EENG:

e (uyo oxkpiBeiag tecodpmv dekadikmv yneiov (uyiomkov detypota tpoeodv -
Wikdv otdv PBapovg 0,29 (3 emavaifyels yioo kabe deiypa) Kor petopépbnkay oe
dokipootikovg cwinveg méyne. Ipootébnkov 2 taumiéteg katodvtn Kjeltabs (59
Potassium Sulphate K,SO4 xou 5g copper (II) Sulphate CuSO,4 5H,0) y vo
emrovvOel n avtidpaorn g TEYNG. LTV GuvEKELD, Tpootédnkay oto delypoto 15ml
mokvoL Beukol 0&éwg (H2S04) kar Tomobetovvton otny cvokevn téyng Kjeltec 2000. H

dadkaocia g méyng mpaypatonoteitar otovg 150°C yw 85min. Mg tnv cvokevn
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TEYNG EMTVYYAVETOL TO PPACIHO TV delypdT@V Kot pe v fondeta Tov Tukvod Beukon
o&émg mpaypotonoleitol didonacn Tov alowtovywv evocemv. To adéopevto dlmto (N)
deopeveTon pe v popen Beukov appmviov (drog), pe v €ENg avtidpaon:

Opyovikd N + HzSO4 2 (NH4)2SO4 + H,0 + CO; + Aownd mapampoiova,

AoV olorkAnpwbei 1 dodkacio TG TEYNG TA SEIYLOTA OLPTVOVTOL VO, KPVDGOVV
ywo. 15min. Katomy, ta delypoto tomobetovvial 6e cvuokev andotaéng, 6TV onoia
npootifevtar 100 ml amooctaypuévov H0, 80 ml NaOH «xair 50 ml H3BOs.
H dwdwkacio dwapkei 6min. To Oegukd appmdvio, mov elxe mopoydel koatd v
ddkasio g mEYNS, avtdpd pe vopoéeidlo tov vatpiov (NaOH) kot amodeospeveTon
appovio (oe aépla popen) kot Osukd vatpro (NapSOs). H appovia (NHs) énsrta
avtdpd pe Popwkd o&d (H3BO4) kot 1o dlmto tov deiypotoc deopueveTal 6 HOPPN
Bopkov appwviov, cOUEOVO LE TIC EENG AVTIOPACELS:

(NHg)2S04 + 2NaOH - 2NH3 + NapSOy4 + 2H20
NH3 + 2H3BO3 = NHg*:H»BO3™ + H3BO3

To Popkd QUUOVIO GUYKEVIPOVETOL CE KOVIKN QLAAN oL Teplelye 4 otoyoveg
gpvOpov Tov pebveviov (deiktn pH).

To 1eMk6 6TdO10 TG 1dIKACTNG ATOTEAEL 1 TITAOSOTNONG TOV SIOAVUOTOS Boptkov
appoviov pe opatd dtdAvpa vopoyAwpkov oféwg (0,IN) vrd Kabeotmdg cvveyng
Kivnong cOpemva pe v avtidpaon:

NH4:HoBO3™ + HCI = (NHg)Cl + H3BO3

H ovykévipwon (ce moles) tov 10viov vdpoydvov mTov amottovvTol Yo Vo,

KOTOADGOVV TNV avTidpacn £€m¢ 10 TEMKO onUelo, 1G0SVVaLEL LE TN GLYKEVIP®GT TOL

al®dtov mov mepiéyel o delypa. H addayn tov ypdpotog tov deiktn, amd kitpvo ce
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@oVEl0, KOTAOEIKVVEL TO TEAIKO ornueio g aviidpaons. H mepektikdTTo TOL
detypotog og almto (N %) vroroyiotnke omd ™ oyéon:

N % = [(ml HCI — ml tuprod) X 0,8754] / Wisycoc

2.5.3 TIpocowopiopdg TéQpag

Ye mopipoya doyeia QuyiCovpe oetypo poikov otod — tpogng Papovg 1,59, ot
Cuyapid oxpifelag 4 dekadkav ynoeiov. v cuvéyxelo tomofetovvtol o Ogtypota
OTOV OMOTEQPOTAPA, N dudkacio mpaypatomoteiton otovg 600°C ya 24h. (AOAC
1990) Metd 10 TEPOAC TOV EIKOGITETPUMPOL Ta detypata pévovv yo 1h dote va
KPLUMGOVV. XNV  ovvéyew mapnkav petpnoelg  Pdpovg tov  derypdtov. H
TEPLEKTIKOTNTA TOV delypdtv o€ TEPpa (%) vroroyiletan pe Tov €€Ng THmO:

Téppa (%) = (Wtéppag (g) X 100) / W deiypatog (Q)

2.5.4 TIpocdwopiopodg vypaoioc/Enpns ovoiog

O mpoodopiouds vypaciog/ EnpMg OLGING OTO TEPAUNTIKA GUINPECIO KOl GTOV
HUUIKO 16TO TOV YopldV TPUYLOTOTOMONKE LE TNV GLAAOYN OElyHdT®V, OvTioTOYKO,
Bapovg 1,5g kot akolovBwg TV ENpavon TV dEYUAT®OV 6€ POVPVO Yo 24 DPEG GTOVG
105°C. (AOAC 1995) Xtnv ovvéyela, agov mépace o ypdvog Enpaveng, ta deiypata
Byfkav amd 10 eovpvo Kot tonobetnOnkay o Beppokpacio dmpatiov yioo Smin ®ote

va yuyxBovv. To mocootd g vypaciog/ Enprig ovsiag vroAoyileton wg e€ng:

Wénpﬁg ovoiog = WBel/rog peta v Enpavon pali pe to dokio ~ W&GK{OU
Enpn ovsia % = (Wenpic ovsia X100) / Wiy

Opouo,
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Wuypacsia = WSst/‘cog - (Wﬁst/‘cog petd v Enpavon " WSLcKion)

YYp(XGi(X % = (Wuypacsia X 100) / Wﬁst/‘cog

2.6 XtoTieTiKi avdivon

OMla ta dedopéva emeEepydcnkav pe ™ pébodo ™ Avdrivong g AlakOUAVONG
Movrg Katevbvvong (one-way ANOVA) kot ot dwpopég kpidnkov oToTIoTIKA
onuavtikés yuo tinég P < 0,05. Xtig mepumrtmwoeig 6mov 1 ANOVA £€dei&e otatiotikd
OMUOVTIKES d1apopEg, To dedopéva voPAndnkay oto Tukey’s test yio tov evtomouod

TOV S10POPOV HETOED TV SLOPOPETIKMV peTayepiocewv (Zar 1999).
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3. AIIOTEAEXMATA
3.1 Ovnowotnto

Xe OAn ) 01dpKeLD TOV TEPARATOG oNpeElOONKay Bvnonodmreg TV 1YBudiny OAwv
TOV JATPOPIK®V Opadwv o€ mocootd 6,33% (19 dropa oto cdvoro twv 300). ITo
avorvtikd (ITwv. 3.1), ywo v FM dwtpogikn oupdda Kotaypldonke mTOGOGTO
Ovnowomtov 8,0 £ 4,0%, yio v PM 25 datpogikn opdda 1,34 + 2,31%, ywo v
PM 25+ Swtpoeikn opdda kataypdenke mocootd Bvnowotitov 6,67 £ 2,31%
kot T€ho¢ v T PM 50+ dwatpogikn opdda 14 + 2,83%. H otatiotikn encéepyocio
pe v pébodo one-way ANOVA £dei&e 6Tt 1 BvnodTTa TOV Yopldv G6To GITNPECLO
PM 50+ fitav m vynAdtepn o€ oyéon He To LIOAOWMOL outnpéola o avtibeon
ue avt tov ornpecsiov PM 25 mov ftov n younAdtepn (P<0,05). Xta cunpéoia FM
kol PM 25+ 1 Bvnopdtta napovcioce HETPLES TIUEG TOV NTOV Kol TOPOUOIEG LETAED

TOVG,.

Hivaxag 3.1: @vnowdmreg (N, apBpocg teMkdv atopwv) kot 1060cto (%o TOL GLVOAKOD

apykoL TANBucpov). Ot TIég avTUTPOSHOTEHOLY HEGOLG OPOVE + TUTIKN OTOKALON.

atnpéola
FM PM 25 PM 25+ PM 50+
N 2,0+1,0% 0,34 +0,58" 1,67 +0,58% 35+0,71°
% 8,0 + 4,0® 1,34 +2,31° 6,67 +2,31% 14 +2,83°

Inu.: Tiég mov dev avtumpoownevovtol amd tov 1310 ekBETn deiyvouy GTATICTIKADG GNUAVTIKY|
dwpopd (P<0,05) peta&d tov d10TpoPiK®dV opddwy..
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3.2 TMapaperpor avartoéng kol a&uroinong g TPoeNg
3.2.1 Kaotd v évapén Tov mTEpapatog
To apywod péco PBapog Kot unKog tv tybudinv katd v Evapén Tov STpoPtkon
TePApaTog Yo To dropa mov tomobetiOnkav ota evudpeia pe to FM, PM 25+ kou PM
50+ ounpéoo Nrav 2,97 + 0,01g xor 6,3 £ 0,3cm (ITwv. 3.2). T avtd 7mov
tomofetOnKav ota evudpeia pe to PM 25 cumpéoio ntav 2,97 + 0,009 ot 6,4 + 0,3cm
avtiotorya. Agv TOPOVGIICTNKOV GTATICTIKA GNUAVTIKEG OPOPEG GTO apPyIKO PApog
Kol T0 apywo pkoc tov atopmv (P>0,05) xotd v évapén tov O1aTpo@ikol

TEPALOTOG,

Hivaxag 3.2: Apywo péco Bapog (g) kat apyikd péco oAkd unkoc (cm) tov wybdwv katd v

évapén tov mepapatoc. Ot TéS avITpoo®TEHOLY HEGOVE OPOVG £ TLTIKT] OTTOKALOT).

FM PM 25 PM 25+ PM 50+
Apyko Bapog (9) 2,97+0,01 2,97+0,00 2,97+0,01 2,97+0,01
Apytk6 Mijkog (cm) 6,3+0,3 6,4+0,3 6,3+0,3 6,3+0,3

nu.. Asv moapomnpnbnkov oTATIOTIKE ONUOVTIKEG OQOPEG HETOED TOV  OlOPOPETIKMV
ATPOPIKOV OpAdWV, TOGO 6TO apPYIKO BApog 0660 Kol 6To apyikd uiKog tov yapiov (P>0,05).
3.2.2 AvEnon copatikov Bapove v 30" nuépa nepapatog

To uéco Bapoc tav yopidv kotd v 30" nuépa tov drorpopikod mepduatog (ITiv.
3.3) frav 9,58 £ 0,259 yw ta dropa mov datpdenkav pe 1o cunpéolo FM, 10,03 +
1,099 ywa ta dropa mov dtatpaenkay pe to ortnpésto PM 25, 9,65 + 0,609 yia ta dropa
mov dlatpaenkay e 10 oumpéclo PM 25+, evd yi avtd mov dwrpdenkav pe TO
ocunpésto PM 50+ 10 péco Pdpog tovg Nrav 9,58 + 0,67g. Ta amoteAéopata g

OTOTIOTIKNG avdAvong €0eiEav OTL dev LIAPYOLY SPOPES OTIC TIEG Yo TO HECO
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Bapog Tov yapiodv olmv tov petayspicenv (P>0,05). EAappdc avénuévo Ppédnke to
nécso Papog ata yapia tov oitnpesiov PM 25.

H péon adénomn tov copatikod Bapovg (IMv. 3.3) yio v 30" nuépo Tov TEPAUATOC
ntav 6,61 + 0,269 yw ta dropa g FM petoyeipiong, 7,06 + 1,089 vy ta dropa g
PM 25 petayeipiong, 6,68 + 0,609 yio o dropa e PM 25+ petayeipiong, evad yio ta
dropa g PM 50+ petayeipiong n péon avénon Papovg nrav 6,88 + 0,66g. Zopewva
HE TN OTATIOTIKY avdAvot, N péon avénon 1ov coUatiko Bépovs Tov yapudy OAwmV

TOV HETOYEPioE®V dev mapovaiacay onuavtikég dtagopés (P>0,05).

IMivaxog 3.3: Topoatko Papog () kot avénon Papovg (9) tov ybdwv, SGR (%/Mmp) kot FCR

kord v 30" nuépa tov mepdpotoc. Ot TWéS avTimpoc®nehovy PEGOVS OPOLE + TLTIKNA

amoOKALoN.

FM PM 25 PM 25+ PM 50+
Yopatiké papog (g) 9,58+0,25 10,03+1,09 9,65+0,60 9,85+0,67
AvE. Bapovg (WG, g) 6,61+0,26 7,06+1,08 6,68+0,60 6,88+0,66
Yuv. Kotovaloon (g) 8,13+0,16 8,34+0,73 8,07+0,71 8,18+0,29
SGR (Yo/mp.) 3,91+0,10 4,04+0,38 3,92+0,21 3,99+0,22
FCR 1,23+0,02 1,19+0,11 1,21+0,01 1,19+0,07

Inp.: Agv LIGPYOVY OTOTIOTIKAOG GNUOVTIKEG O10popég TtV Twav (P>0,05) petaéd tov
STPOPIKAOV OLLAd®V GE OAES TIG TOPAUETPOVG OV EEETAGTNKAY.

H ovvolikn katavdimon tov yopidv péxpt v 30" nuépa tov mepduatog (ITw.
3.3) ntav 8,13 £+ 0,16 ya T dropa g FM datpopikng opdadag, 8,34 + 0,73 yio avtd
g PM 25 dwtpoeikng opddag, 8,07 £ 0,71 yw ta yépro tg PM 25+ Swatpopiknig
opddag ko téhog rav 8,18 + 0,29 ywo ta dtopa g PM 50+ dwtpogikng opddac. Ot

TWEG AVTES OEV EYOVV GNUAVTIKEG OTOTIOTIKES O10popég peta&p tovg (P>0,05).
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H péon tyun tov ewdikov pubuov avéamtvuéng (SGR) (ITw. 3.3) ftav 3,91 +
0,10%/Mmpépa v ta yapia g dtpoikng opdoag FM, 4,04 + 0,38%/muépa yuo ta
yapuo g PM 25 Satpoeikng opddag, 3,92 + 0,21%/Mmuépa yia ta yépuo tng PM 25+
dTpoPikng opadag ko 3,99 £ 0,22%/Mmuépa yio ta ywapta g datpoeikng opddog PM
50+. Ot Tyég tov SGR ywo Oha To Yhplo (Tay TOPOUOLES YWOPIG CNUAVTIKE CTOTIGTIKES
dwapopég (P>0,05).

H péon tun vy tov ovvtedeot) petorpeyudtntag g tpoeng (FCR) (TTw. 3.3)
extyumbnke 1,23 £ 0,02 yia ta dtopo g FM dwatpogikng opddag, 1,19 + 0,11 yw ta
dropa ™g PM 25 Swrtpogiknig opddag, 1,21 £ 0,01 yw ta droua g PM 25+
STPOPIKNG OUAdAG, VD Yoo To ATopa oL dtatpdenkay pe to PM 50+ cumpéoto 1
tyun ™¢ FCR ftav 1,19 £+ 0,07. Av kot Tapatnpnidnke pa pikpn avénon tov FCR ota
yaplo mov dwrpdaenkov pe FM ocimmpécilo, wotdco dev mapatnpinKay cToTioTIKA

onuavtikés opopés (P>0,05) peta&d tov S1aTpoPIK®Y OPdOmV.

3.2.3 AvEnon copatikod Bapove v 60" nuépa merpapatog

To péoo Bapog Tav yapiov v 60" nuépa tov Satpogikov mepduatog (M. 3.4)
nrav 20,00 £ 2,309 v Ta dropa mov oatpdenkay pe 1o FM cunpéoo, 22,06 = 2,649
v T dropo mov datpaenkav pe to PM 25 cumpéoto, 22,64 + 0,35¢ yo Ta dtopa mov
dwrpdonkav pe to PM 25+ cunmpéolo ko téhog 22,07 + 2,029 vy to. GTtopo mov
dwrpdonkav pe to PM 50+ curnpéoto. H otatiotikn avdivon £6ei&e Ot dev vpyav
ONUOVTIKES O10POPES TOV TYLMV TOL HEGOV BAPOVGS Y10 TO WYAPLO AWMV TOV SIUTPOPIKMOV
opddwv (P>0,05). Ta yapra Tov cumpeciov FM eiyav eha@pdg yopnmAdtepeg TIHEC.

H péon avénon tov copatikov Bapovg (ITwv. 3.4) qrav 17,04 + 2,299 ywo ta dropa

™m¢ petayeipong FM, 19,09 + 2,649 yw ta dtopa g petoeipiong PM 25, 19,67 +
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0,369 v ta dtopa g petayeipiong PM 25+ won 19,10 + 2,019 ywo ta dtopa g
petayeipiong PM 50+. H otatiotikny avdlvorn €0eile OTL dgv vanpyov GNUOVTIKES
JPOPEC TOV TIMAOV NG avénong tov pécov Papovg ywr to Yopo OAMV TV
dwtpopikdv opadwv (P>0,05). Ta wdépuw tov cunpecsiov FM oeaivetar va €youvv
ENOPPMOG YOUNAOTEPES TIUES.

H suvolikn katavéimon tov yopidv katd tnv 60" nuépa tov nepdpatoc (ITv. 3.4)
nrav 21,62 £ 1,09 yw ta dtopa g FM dratpogikng opddag, 22,86 + 1,76 yuo awtd g
PM 25 Swtpogikng ouddag, 23,09 £ 0,58 yn ta yapo g PM 25+ Sratpoikng
onadag kot téAog Nrov22,84 + 1,23 yio o dtopa e PM 50+ Satpo@ikng opddag. Agv
TOPOVCLAGTNKAV CNUOVTIKES d1apopég uetal&d tov ounpeoiov (P>0,05). Mo eAappdg
avénuévn tiun tapatnpndnke otnv PM 25+ dwtpopikn opdda.

H péon tyunq tov edikov pubuov avamtvoéng (SGR) (ITw. 3.4) ftav 3,07 +
0,19%/Mmpépa v ta yapa g FM datpopikng opddag, 3,22 + 0,20%/Mmpépa yuo ta
yapu g PM 25 dratpoeikng opddag, 3,28 + 0,03%/Mmuépa v ta yépuo g PM 25+
STPOPIKNG opdoag kot TEA0G Yo To yapa g PM 50+ dwotpo@ikng opdoog n péon
T Mrav 3,23 £ 0,15%/Mmpépa. Agv mapouclicTNKay CNUAVTIKES SOPOPES LETAED TV
outnpeociov (P>0,05). M ghappdc ovénuévn tiunq mapotnpndnke oty PM 25+
TPOPIKN Opdda.

H péon twn yo tov cvvtekeotn petotpeyipnotntag g tpogng (FCR) (TTw. 3.4)
extyunOnke 1,28 £ 0,12 yio ta dropo g dwtpoeikng opddog FM, 1,21 + 0,09 yia ta
dropa g Swrpogikng ouddag PM 25, 1,17 £ 0,04 yw ta dropa g PM 25+
dwrpoeikng opdoag kot 1,20 + 0,07 yia ta dropa g PM 50+ datpoeikng opadac. H
OTOTIOTIKY] OVAALGOT £0€1EE OTL dEV VINPYOV CMUOVTIKES OLPOPES TOV TUDV TOL

ovvteheot petotpeyudrag g tpoens (FCR) ya ta wapla A0V TV S10TpoPIiK®V
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opddwv (P>0,05). Ta wydapw tov oumpeciov FM oaivetor va €xovv lappdg

VYNAOTEPES TIUES.

Mivoxog 3.4: Zopotiko Papoc (9) kol avénon Bapovg (9) tav 1xfdwv, SGR (%/mu) kor FCR

kotd v 60" nuépa tov mepdpotoc. Ot TWéS avTmpoo®REHOVY HEGOVS OPOVE + TLTIKN

andKAMon).

FM PM 25 PM 25+ PM 50+
Xopatiké Bapog (9) 20,00+2,30 22,06+2,64 22,6440,35  22,07+2,02
AvE. Bapovg (WG, g) 17,04+2,29 19,09+2,64 19,67+0,36 19,10+2,01
Yuv. kKotovaloon (Q) 21,62+1,09 22,86+1,76 23,09+0,58 22,84+1,23
SGR (Y%/mp.) 3,07+0,19 3,22+0,20 3,28+0,03 3,23+0,15
FCR 1,28+0,12 1,21+0,09 1,17+0,04 1,20+0,07

Inu.: Agv LIAPYOVV OTUTICTIKMG onuavtikés dlopopéc tov tiwmv (P>0,05) petad tov
SLOTPOPIKDOV OUAOWV GE OAEG TIG TOPAUETPOVG TTOV EEETAGTIKOV.

3.2.4 AvEnon copatikov Bapovg v 110" nuépa (ohokifipmon tov
TELPARATOC)

210 TAOG TOV TEPAPATOC, TO HEGO PApoc Kol UnKog Tov yoplov ntav 41,42 +
0,239 o 13,84 + 0,23cm, avtictotryo Yy to. dTopo wov datpaenkav pe 10 FM
oumpéoto, 40,66 + 3,549 kot 9,25 + 0,58cm, avtictorya v 1o PM 25 cumpéoto, 41,74
+ 1,579 xou 13,76 + 0,06cm, avtictoya yio o PM 25+ kan téhog 40,72 + 4,469 won
13,87 + 4,46cm, avtictoyya yio to PM 50+ cunpéoio. H otatiotikny avdivon £deite
TG OEV VINPYOV CNUOVTIKEG SLOPOPES TV TILAV UNKOVS Kot BApovg TV yoapldv OAmv
TV STpoPikdv opddwv (P>0,05).

H atvénom Bdépovg kot n cvuvolkn katoviilmon tov yopliov frov 38,45 + 1,169
kot 48,41 £ 0,979, avtictoyyo Yo To. dropa mov datpdenkav pe 10 FM cunpéoio,

37,68 £+ 3,549 o 48,42 + 2,399, avtictoya yio 10 PM 25 cummpéoto, 38,77 + 1,589 xon
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49,67 + 1,839, avtictorya ywo to PM 25+ kou téhog 37,74 + 4,469 wor 49,44 + 0,614,
avtiotoya v to PM 50+ cumpéoio. H otatiotikr avaivon £6eiée mmg dev vmnpyav
ONUOVTIKES SOPOPEG TOV TILOV awénong PAPove Kol GUVOMKNG KOTOVAA®MONG TMV

Yaplidv OAOV TeV S1aTpo@ik®v ouddwv (P>0,05).

Mivakag 3.5: Méco Papoc (g), uéco olkd unkog (CM) Kol TOPAUETPOL OVATTLENG Kot

a&lomoinong tpoeng TtV 1OLdiOV avd S0TPOPIKO GLINPECGIO KATA TNV OAOKANPMOGT] TOL

nepdpoatoc. Ot TIUEG AVTITPOCOTEDOVY HEGOVG OPOVG £ TUTTIKT ATTOKALGT).

FM PM 25 PM 25+ PM 50+
Teh. pikog (CmM) 13,84+0,23 13,81+0,47 13,76+0,06 13,87+0,37
Teh. Bapog (9) 41,42+1,17 40,66+3,54 41,74+1,57 40,72+4,46
AvE. Bapovg (WG, g) 38,45+1,16 37,68+3,54 38,77+1,58 37,74+4,46
Yuv. Kotovaloon (Q) 48,41+0,97 48,42+2,39 49,67+1,83 49,44+0,61
SGR (% /mp.) 4,25+0,04 4,21+0,14 4,26+0,07 4,21+0,17
FCR 1,26+0,01 1,29+0,70 1,28+0,02 1,32+0,17
PER 1,46+0,01 1,44+0,08 1,48+0,02 1,41+0,18
PR% 28,46+0,27 26,96+1,50 28,14+0,45 25,25+3,24
LR% 78,25+0,83 76,62+4,47 76,89+1,28 75,324+9,95

Inp.: Agv LIGPYOLY GTOTIGTIKOG ONUOVTIKEG Owpopés tov timv (P>0,05) petaéd tov
STPOPIKAOV OLAd®V GE OAES TG TOPAUETPOVS OV EEETAGTNKAV.

O &01kdg pvOuog avantuéng (SGR) kot 0 CUVTEAESTNG UETOTPEYILOTNTOG TNG
tpoons (FCR) tov yopuov nrav 4,25 + 0,04 «ar 1,26 £ 0,01, avtictoyya yio ta dropa
nov dtpdenkay pe 10 FM cumpéoro, 4,21 £ 0,14 wxon 1,29 £ 0,70, avtictorya yuo o
PM 25 cumpéoio, 4,26 £ 0,07 kan 1,28 £ 0,02, avtictotrya yio 1o PM 25+ kot téhog 4,21
+ 0,17 xou 1,32 + 0,179, avtictoya yio o PM 50+ cumpéso. H otatiotikny avaivon

£0€18€ TG 0V LIPYAY CTULOVTIKES O10POPES TOV TYLMY TOL £101KOD pLOUOD avanTLéng
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KOL TOV GUVTEAECTN UETATPEYILOTNTOG TNG TPOPNS TOV YoPLDV OADV TOV SUTPOPIKMOV
opadwv (P>0,05).

O ovvieleotmg amodotikdTTog TG Tpwteivng (PER) kabdg kot o cvvtedeotng
dratnpnong g mpwteivng (PR) xataypdaenkov yio to ywapio thg FM (1,46 £ 0,01 o
28,46 + 0,27 avtictorya) kot tng PM 25+ (1,48 + 0,02 ko 28,14 + 0,45 avtictoyo)
petoyeipong eAapp®g VYNAOTEPEG OO TIG GAAEG HETAXEPICES YWOPIG OTATIOTIKA
onuovtikég dwpopéc (P>0,05). O ovvteheotig odathpnone tov Aimovg (LR)
eppaviotnke eAappmg owénuévog ota yaplo g FM petayeipong 78,25 £ 0,83 o
eMaQp®G petwpévog otnv PM 50+ petayeipion 75,32 + 9,95. Qotdco dev eppavictnkay
OTOTIOTIKA ONUOVTIKEG SLopopEG LeETaly Tav Tinav (P>0,05).

A&ilel va Toviotel To yeyovog, 0T amd TV apyn TOV TEPALATOC, TO ATOTEAECUATO
dhwv tov derypatonyidv (apyn, 30" nuépa, 60" nuépa kan 110" nuépa) mov apopodv
™mv avadntuén tov  ektpepdpevov  1yBdov, dev  mopovciocov  Kopio oNUAVTIKN
otatioTikn dwpopd (P>0,05). Ola avtd to amoteAéopota, ova NUEPO OETYUATOANYING

Kol ava o1tnpEcto eaivoviarl cvykevipotikd otov [livaka 3.6.
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IMivoxog 3.6: Méoco oo unkoc (cm), uéoo Pépog (9), mapduetpor avdmtoéng kot aglomoinong Tpoeng kot 1 Bvnowdmto Tov 1ybvdiov avd
datpoPikd crrtnpécto Kot ava nuépa derypotornyiog (apyn, 30" nuépa, 60" nuépa kot 110" nuépa). Ot TIHEG AVTITPOSOREDOLY UEGOVS OPOLE + TVTTIKNA

Yitnpéoto FM PM 25

Hpépa 0 30 60 110 0 30 60 110
Mnjkog (cm) 6,3+0,3 13,84+0,23 6,4+0,3 13,81+0,47
Bapog (9) 2,97+0,01 9,58+0,25 20,00+2,30 41,42+1,17 2,974+0,00 10,03+1,09 22,06+2,64 40,66+3,54
AvE. Bapovg (WG, g) 6,61+0,26 17,04+2,29 38,45+1,16 7,06+1,08 19,09+2,64 37,68+3,54
Yvv. Katavarioon (9) 8,13+0,16 21,62+1,09 48,41+0,97 8,34+0,73 22,86+1,76 48,42+2 .39
FCR 1,23+0,02 1,28+0,12 1,26+0,01 1,19+0,11 1,21+0,09 1,29+0,7
SGR (Yo/mpépa) 3,91+0,10 3,07+0,19 4,25+0,04 4,04+0,38 3,22+0,20 4,21£0,14
PER 1,46+0,01 1,44+0,08
PR% 28,46+0,27 26,96+1,50
LR% 78,25+0,83 76,62+4,47
Ovnopotta 1 2 3 0 1 0
Xitnpéoto PM 25+ PM 50+

Hpépa 0 30 60 110 0 30 60 110
Mnkog (Cm) 6,3+0,3 13,76+0,06 6,3+0,3 13,87+0,37
Bapog (Q) 2,97+0,01 9,65+0,60 22,64+0,35 41,74+1,57 2,97+0,01 9,85+0,67 22,07£2,02 40,72+4,46
AvE. Bapovg (WG, ) 6,68+0,60 19,67+0,36 38,77+1,58 6,88+0,66 19,10+2,01 37,74+4,46
Tov. Katavaioon (g) 8,07+0,71 23,09+0,58  49,67+1,83 8,18+0,29 22,84+1,23  49,44+0,61
FCR 1,21+0,01 1,17+0,04 1,28+0,02 1,19+0,07 1,20+0,07 1,32+0,17
SGR (Yo/mpépa) 3,92+0,21 3,28+0,03 4,26+0,07 3,99+0,22 3,23+0,15 4,21+0,17
PER 1,48+0,02 1,41+0,18
PR% 28,14+0,45 25,25+3,24
LR% 76,89+1,28 75,32+9,95
Ovnowpémra 1 0 4 2 3 2
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3.2.5 XopotopeTpikoi ocikTeg

O nmatocopotikodg deiktmg (HSI) vmoAoyiommke o610 TEAOG TOL SATPOPLKOV
nepdpatog ywo to ocvvoro TV yOvdiov (ITwv. 3.7). v dTpoPIKn OHAd0 7OV
owtiotnke pe 10 FM ocumpéoto o nratocwpotikog deiktmg frav 1,96 + 0,36. T'a tnv PM
25 Satpoikn opdda o deiktng nrov 1,11 + 0,40, yio v datpoeikn opdda PM 25+
Ty tov deiktn frav 2,00 £ 0,40 kot yio v datpopiky opdada PM 50+ o deiktng ftav
1,46 + 0,39. H otatiotikn enelepyacio £6e1&e 60TL | Tun Tov deiktn yioo v PM 25 ko
v PM 50+ petayesipion givon pikpdtepn o oxéon pe tic tiuég tov PM 25+ ko FM

uetayepicemv (P<0,05).

IMivoxag 3.7: Hratooopatikog deiktng (HSI), evéoomhoyvikog deiktng (VSI) ko deiktng

evpowotiog (K) tng toumovpag (Sparus aurata).

FM PM 25 PM 25+ PM 50+
HSI 1,96+0,36° 2.46+0,14° 2.17+0,15° 2.22+0,24°
Vsl 9.27+1,18° 8,77+0,75" 8,39+1,24% 9,72+0,90"
K 1,47+0,51° 1,44+0,38° 1,72+0,54° 1,40+0,42°%

Inu.: Tyég mov dev aviurpocorevovial amd tov 1010 kB oplovtia avd ypapuun detyvovv
OTOTIOTIKMG oNUavTIKh dtapopd (P<0,05) petald tov dSoTpo@ikdv opddmy.

O evdoomhayvikog deiktmg (VSI) vmoloyiotnke o610 TEAOC TOL  SATPOPIKOD
TEWPAPATOG Yot TO GVVOAO TV YBVLdiwV (ITwv. 3.7). H tiun tov deiktn v To wapia mov
dwrpdonkav pe to osumpécto FM frav 9,27 + 1,18, ywo 1o PM 25 cumpéoto frav 7,67
+ 1,10, ywo to PM 25+ cumpéoio frav 8,52 £+ 0,94 kot téhog yuo 1o PM 50+ cumpécio
nrav 7,54 + 1,36. H otatotikn enelepyacio €0e1ée OtL Ty tov dgiktn Yoo to

ocunpécsto PM 25 ko PM 50+ etvan 1 otatiotikd pukpdtepn (P<0,05) oe oyéon pe v
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T tov FM cumpeciov, eved mapdpoteg TIHES KoTaypdenikay Yo To sumpécio PM 25+
(P>0,05).

H tyn yo tov deiktn gvpootiog (K) tov yapidv mov dotplenkay Ue T0 GLtnpécto
FM ftav 1,47 £ 0,51, yw to sumpéocto PM 25 ftav 1,44 £ 0,38, yo 10 cumpéoio PM
25+ frav 1,72 £ 0,54 evo yuw to curnpéocio PM 50+ ftav 1,40 + 0,42. H otatiotikn
enefepyacio €0e1&e OTL Oev LIAPYOVYV CNUOVTIKES OPOPES UETOED TMV TYMOV TOV
Oelkmn eVpwOoTiOg TOV YapLOY TOL JSWTPAPNKOV HE TO TO OLUPOPETIKA GILTNPECLOL

(P>0,05).

3.3 Xnuikég avoADGELS CONATOS

H meplextikdmra 1oV oOAMK®OV copdtov g toumovpag o vypacio (ITwv. 3.8) oto
TEAOG TOV OTPOPIKOV TEPApaToC Yoo To. ywapwo g FM petoyeipiong fitov 67,41 +
1,59%, yio v PM 25 petayeipion ntav 66,43 + 1,66%, v tqv PM 25+ fjtav 67,50 +
1,76% xou téhog Y v petayeipion PM 50+ ftav 67,66 + 0,91%. To mocootd g
vypaciog mTov vroAoyionke ota apykd detypota towv yopuoy Nrav 77,64 + 1,78%. H
TEPLEKTIKOTNTA GE VYPOGIN GTO CAOUN TNG TOUTOVPUS OEV EMNPEALETAL ONL OVTIKA aTd
v Pabuaio peioon g mosoTTOC TOL YOLOAEHPOL ©OC TPOTEIVIKY TNyn oTa
ounpéota. To PeYOADTEPO TOGOGTO TEPIEKTIKOTNTOG GE VYPUCIN KATAYPAPNKE Yo TO
yapuo tng PM 50+ petayeipiong kat 1o pikpodtepo mocooto yo v PM 25 petoyeipion
Yopig OLmG va vTdpyovv oNUOVTIKES dlapopés petald Tov Tinav. A&ilel va avapepbel
TG 1 TEPLEKTIKOTNTA GE LYPAGIN T®V COUATOV TOV YHH®V OA®V TOV JTPOPIKOV
OHAd®V NTOV GNUAVTIKA YUUNAOTEPT 0O £KEIVN TOL apykod TAnBucouov (P<0,05).

O péoog 6pog meplekTKOTNTOG G AlOTOVYES EVIGEIS TV OMKAV COUATOV TNg

TGIoVPAG 6TO TEAOG TOL dlatpopkoV melpdpatog (ITwv. 3.8) frav 54,67 + 6,75% ywo T0
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FM cumpéoio, 50,62 + 4,52% yia to PM 25 sumpéoto, yuo 1o PM 25+ cumpéoio 52,82
+ 6,41% a1y to PM 50+ cumpéoto 51,16 + 3,68%. To mocootd g mpmTeivng mov
VTOAOYIoTNKE OTO OPYIKA delypata tov yapuwv Ntav 57,54 + 1,68%. Mg PBaon v
OTOTIOTIKN emeéepyacia, mapatnpnOnke 0t 0 apykds TANBLOUOS TOV Yaplov glye TNV
HEYOADTEPN TEPIEKTIKOTNTA GE TPMOTEIVI] €V TNV YOUNAOTEPT, O TANBVGUOC TOL
ounpecsiov PM 25. Ot mAnfucpod tov yopidv Tov GAAOV GLITNPECImV Topovsiocay
pecaieg Kol TOPOUOIEG TILEG TEPLEKTIKOTNTOG TPOTEIVIG GE OAOKANPO TO GO TOLG
(P<0,05).

H péon meprektikdmra AMimovg 6 OAOKANPO TO GOUO TNG TEUTOVPOS GTO TEAOG TOV
dtpopikov mewpapotog (ITwv. 3.8) yo v FM petayeipion ntav 35,66 + 4,18%, yio ta
yépa g petoyeipiong PM 25 frav 36,02 + 5,23%, yio v petayeipion PM 25+ ftav
34,73 + 6,42% o yioo Tqv PM 50+ petayeipion 1o mocootd kataypdenke 38,10 +
0,87%. To mocootd OV AlTOVG MOV VROAOYICTNKE OTA APYIKA delypata TOV YapLdv
nrav 16,79 + 0,15%. A&ilel va avagepbel Tmg 1 TEPIEKTIKOTNTA GE MTOG TOV COUATOV
TOV YOOOV OADV TOV SOTPOPIKOV OUAd®V NTAV CUAVTIKA VYNAOTEPT 0O EKEIVN TOL
apywod mAnbvouov (P<0,05). Ot twég tov AmOLG YO TO. CAOUATE TOV TEAKOD
TANOLG OV dEV TOPOLGLALOVV JOPOPES LETAED TV OLOPOPETIKMY SLOTPOPIKMY OUAd®OV
(P>0,05).

H péon meprextikd o €9poc o€ OAOKANPO TO GOUO TG TCUTOVPAS GTO TEAOG TOV
dwrpoeikov mepapatog (ITw. 3.8) yuo mv FM petayeipion ntav 10,87 + 1,23%, ya ta
yépa g petoyeipiong PM 25 frav 11,32 + 2,34%, o v petayeipion PM 25+ ftav
10,91 £+ 1,37% ot ywo v PM 50+ petayeipion 10 mocootd xoataypdonke 11,16 +
0,87%. To mococtd TOV AlTOVG MOV LROAOYICTNKE GTA APYIKE OElylaTo TOV YoPLOV

nrav 17,14 + 0,87%. A&iler va avaeepBel Tog M TEPEKTIKOTNTA GE TEQPO TOV
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COUATOV TOV 1YBVOV OAOV TOV SOTPOPIKAOV OUAO®V HTAV CTLLOVTIKE YOUNAOTEPT OO
eketvn tov apykov mAnBvouov (P<0,05). Ot tipéc ™G TEPPOC Yol T0. COUOTO TOV
TeEMKOD TANOVGHOD deV TOPOVSIALOVY SLUPOPES LETOED TOV SLOPOPETIKMY STPOPIKMV

ouadwv (P>0,05).

IMivoxkag 3.8: Xnuikn oO6TOON TOV OMKOV COUATOV TOV d0popOv d1aTpo@ikdv ouddwv (10
1 Oeic ava dotpoPikn petayeipion) oto TEA0C Tov Telpdparoc (110 nuépeg).
% Apy. FM PM 25 PM 25+ PM 50+

Metpnosig

Yypaoie 77644178 67,41+159° 66,43+1,66°  67,50+176°  67,66+0,91"
Mpoteivn  5754+1,68° 54,676,750  50,62+:452° 52,82+641%° 51,16+3,68%
Aimog 16,790,157  35.66+4,18%  36,024523°  34,7316,42%  38,10+4,35°

Téppo 1714+087°  1087+1.23° 1132:234° 10914137  11,16+0,87"

nu.: Tyég mov dev avimpoconehovtol and tov dto exBétn opldvia avd ypopun delyvovv
OTOTIOTIKMOG onUavTiKh dtapopd (P<0,05) petald tov S1aTpoPikdv Opadmv.

H meplextikdtta 100 poikov 16100 g tomovpag og vypacio (ITwv. 3.9) oto 1éhog
TOL STPOPIKOV TEWPAUATOS Yio To Wyapla te FM petayeipong frov 71,88 + 1,52%,
v v PM 25 petoyeipion nrav 73,19 £+ 1,41%, ywoo tqv PM 25+ ftav 72,47 £ 1,21%
Kot T€Aog Yo v petayeipion PM 25+ frav 73,25 + 1,03%. H otatiotikn avaivon
£0€1&e 0T T0. T0GOGTA VYpAGiag NTav avéEnuéva 6ta Yapla Tov dutpaenkay pe 1o PM
50+ cumpéoto kot petopéva og avtd tov FM (P<0,05).

O péoog 6pog meplekTikKOTTOG 08 OLOTOVYES EVOGEIS TOV HLIKOV 10TOV TNg
TGIOVPAG 6TO TEAOG TOL dlatpopikoV mewpdpatog (ITwv. 3.9) frav 75,22 + 2,10% ywo 0

FM cumpéoio, 78,36 + 3,31% yia to PM 25 sunpéoio, yuo 10 PM 25+ cunpécio 72,44
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+ 3,59% kot yuo 10 PM 50+ cutnpéoto 74,98 + 2,63%. H otatiotikn avaivon £6eiée 6Tt
0 HEGOG OPOC TMEPLEKTIKOTNTAG G€ ALMTOVYES EVIOGELS 6TO ULIKO 16TO NtV ovENUEVOg
oto yapla mov dtatpapnkay pe o PM 25 cunpécio kot petopévog e avtd tov PM

25+ (P<0,05).

Mivakag 3.9: Xnuikr} ovotoon Tov pLikoy 16100 TOV  Sopdpov
ATPOPIKAOV opadwv (10 tybeic avé dotpoeiky petayeipion) 6to TEAOS OV
nepapotoc (110 nuépeg).

% FM PM 25 PM 25+ PM 50+

Yyposia 71,88+1,52°  73,19+1,41°  72,47+121®  73,25+1,03°
Mpotsivy  75,22+2,10°  78,36+3,31°  72,44+3,59"  74,98+2,63*
Aimog 21,08+2,24*  16,35+4,62°  20,53+2,56®  17,04+2,30"

Tégpa 4,95+0,20° 5,42+0,32° 5,13+0,32®  5,23+0,20®

nu.: Tég mov dev avimposmmevovial and Tov 1o ekBét oplovtia avd
ypapp dgiyvouv oToTIOTIKGOG onuoavtikn dweopd (P<0,05) petald tov
SLOTPOPIKDV OUAOWV.

H péon mepiektikotro AMmovg otov Hoikd 16T NG TOUOVPOS OGTO TEAOG TOL
dwrpogkov mepapotog (ITwv. 3.9) yuo mv FM petayeipion nrav 21,08 + 2,24%, yio to.
yapua g petayeiptong PM 25 frav 16,35 + 4,62%, ywo v petayeipion PM 25+ fjtav
20,53 £ 2,56% a1 ywo v PM 50+ petayeipion 10 mocootd kataypdenke 17,04 +
2,30%. H otatiotikn avdivon £0e1ée 0TL 0 HEGOG OpOg MEPLEKTIKOTNTAG AoV GTO
poikd 1010 Moy avénuévog ota yapla mov dwrpdenkav pe to FM cumpéolo ko
ONUOVTIKA pelwUévog og avtd tov PM 25 (P<0,05).

H péon meplektikomra t€0pag o610 HOIKO 16TO TNG TOWOVPOS GTO TEAOS TOL

dwrpogikov mepdpatog (ITwv. 3.9) yio mv FM petayeipion rav 4,95 + 0,20%, yw ta
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yapa g petayeipiong PM 25 ftav 5,42 + 0,32%, yio v petoyeipion PM 25+ ftav
5,13 + 0,32% o ywoo Tnv PM 50+ petayeipion to mocootd kataypdonke 5,23 £ 0,20%.
H otatiotikn avaivon £0ei&e 6TL | PEoT TEPIEKTIKOTNTO TEPPAG GTO HVTKO 10TO NTOV
avENUEVOG ot Yapta Tov dtatpdenkay pe to PM 25 cunpéoto kot petopévog o€ ovtd

tov FM (P<0,05).
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4, YYZHTHXH

4.1 Ovnowotnta

Amd 1o amoteAécpaTa TOV TTEWPANOTOG Seiynke OTL 1| LEPIKY| AVTIKATACTOOT TOV
yBvdievpov pe mvdAevpo o€ mocootd 25% Ko oe mocootd 25% ko 50% pe
TpocOnkn Avcivng ko pebeovivng, dev emmpéace v emPioon TOV YopudV TOv
ouioKay Pe VT, AVTO OElyVEL OTL TO TTNVAAEVPO OC CLOTOTIKO KPIVETOL KOATAAANAO
g yBvtpoe1| Yo TV tomovpa. O HiKpOS aplBudg HEAETOV OV TPAYUATOTOWONKOY
péxpt onuepo oe ARl €idn yOLOV Kol KOPKIVOEW®V, HE TN YPNOLomoinon
TIVoAEDpov, Exovv Oeifel mowila amoteléopata. Xpelaletonr OU®G OKOUN EKTEVIG
épevva yoo TV e€akpifoon TG KATOAANAOTNTOG TOVG GTNV EKTPOPT TOV OAPOP®V
€100V Kot EOIKOTEPA TNG TOITOVPOGS.

O1 Nengas et al. (1999) doxipacov Thv pePIKN avTikatdotacmn Tov 1ybvdievpov ot
10606Td 35%, 50% xor 75% amd mIMVAAELPO OTNV EKTPOPN TNG Toutovpag (Sparus
aurata), yopic va yivetar avagopd oe vynAd mocootd Ovnowdtntag v rddoV.
Enopévoc, dev umopel vo opeiofntn0el n KataAANASGTNTO TOV GLYKEKPIUEVOL OAEHPOV.
Mo  oxkOpo  HEAETN  TPOAYHOTOTOMONKE Yy TNV  €KIPOON| 1TNG TOUTOVPOG,
avtikadiotodvtag To ybvdAevpo pe kpeatdievpo kat ooteodievpo (Robaina et al.1997).
Ta amoteléopata £de1Eav OTL N OVTIKATAGTAGT TNG TPOPNG LE KPEUTAAEVPO GE TOGOGTO
péypt ko 40% dev emnpealet apvntikd v emPioon tov ybdwv. H avrikatdotaorn tov
yOvaAevpov G€ YapNAL TOCOGTA, YEVIKA OV £XEL 0OMNYNGEL G QVENUEVES BVNGILOTNTES
Kol Kot otV mepintwon mov ovtd £ywve pe eutikd dievpa. Mo mapdaderypa, ot
HEAETN OV avTIKOTOOTAONKE TO 1bvdAevpo pe omdpo yapovmiov (seed carob meal) mg

myn mpoteivng o mocootd 17% kar 37% oe dtopo toumovpaS, TopoTNPONKOY
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eMdyiotol Bdvatot (og mocootd mepimov 3%) ywpic o cunpécto va exnpedlel apvnTiKd
mv enPioon tov atopmv (Silvia - Martinez 2012).

Aoxyég mov €xovv yivel 6to TapeABOV e To TTVAAEVPO G dALa €idN, £xovv deilet
TOPOLO10, ATOTEAECLLATO OVOPOPIKA pE TO av emnpedlovv TV emPinon tov ybdwv. 'a
TOPASEY IO, GE LEAETT] OTIOV 1] OVTIKOTAGTAGT TOV 1YOLOAELPOL £YVE e TTNVAAELPO GE
nocootd 35% xor 75% oto cumpéoto tov gidovg Morone saxatilis dev emnpéace
Ovnowdmta tov YOLOV, LE TOVS CLYYPAPEIS Vo KOTAAYOLUV OTL, TO TTNVOAELPO
umopel va ypnoyomombei mg cvotatikd tpoenc (Rawles et al. 2006). ITapouoia ot
TEGTPOPA, 1 UEPIKN OVTIKATAGTACT) TOL yBvaievpov pe mrnvdievpo (24%, 44% xo
59%) dev 0dfynoe oe vVYNAG TocooTd Bavatwv Tev yOvwv (Parés—Sierra et al. 2014).
Opoimg, n ypnoomoinon ATNVIAELPOL MG TNYN TPWOTEIVNG CE OVTIKATACTOCN TOL
yBvoakedpov oto ormpésto g tMdmag (Oreochromis niloticus), dev emmpéoce v
emPioon Tov atdpmv tov gidovg avtov (ESayed 1998). IMapdpoia amnoteréouata
epeavifovron Kot yio to kopkwvoewdn. o mapdadetypo, oy extpoen e kopofidog
(Cherax quadricarinatus), péypt Kot oTnV OAMKN GVIIKOTAOTOOT TOV 1BvaAEdpoL pE

TTNVAAELPO dev TapoTnPRONKay vyYNAd Tocootd Bvnootntog (Saoud et al. 2008).

4.2 Mopapetpor avartvéng Kat aéromoinong g TPoPNg
‘Enerta amo 110 npépeg d1atpo@ukol melpdpatoc, n adENcT 10V GOUATIKOD BApovg
Kol 0 €0KOG puOUOS avATTTLENG TOV YOPLOV TOL OOTPAPNKAY KOl LE TO TEGGEPQ.
ounpEcto, NTAV TOPOHo10t HETAED TOVS YWPIg ONUAVTIKES dopopés. Avtd delyvel OTL
YOPNYNOTM TOL TTINVOAEDPOV OTIG TPOPES TNG TOWOVPOS OV UEWOVEL TOV pLOUO
avdntuoéng mg. Tovtdypova, m avrikatdotaon £€mog kot 50% tov yBvakevpov e

nvéievpo pe mpoosOnkn Avciving ko pebeloviving dev emmpéace opvnTike TNV
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avdmtuéng g towmovpag (Sparus aurata). Aappdvoviog vEoOyn To OTOTEAEGLOTO
TOAUOTEPOV TEPAPATOC TOV TTpaypotomomnke amd v oudda pog (Psofakis et al.
2015), 6mov 10 emimedo oLTO AVTIKATAGTOONG YWPIG TNV TPocHKn auvoéémv elye
0ONYNOEL GE HEWMUEVT AVATTLEN TNG TOUTOVPAS, 0ONYOVUACTE GTO GUUTEPACHO OTL 1|
npocOnkn Avcivng kot pebetovivng og emineda g téEng tov 0,3% kot 0,2%, avticToy o
odNyel o€ eMTLYNUEVT OVTIKATAGTAGCT] TOV YBvaievpov pe mrnvdievpo katd 50%.

H opodmta tov tndv mmg avénong Papovg yio ta yaplo Tov CILTicTNKOV HE
TINVAAELPO OE GOYECN HE OLTO TOV OCUTOTNKOV OTOKAEGTIKA HE 1yBudievpo
nwapoatnpnOnie NN anod tig npwteg 30 nuépeg. A&ilel, ®ot660, Vo onuelwdel Tmg dtav
N ovTIKatdotaon Tov ydvoiedpov amd TTnvaievpo NTav TS TaENS TV 25%, 0 E181KOG
PLOUGS AVATTLENG TOV YOPIDV NTOV 0XEOOV 160G LE AVTOV TOV YOPIDV TOV GLTIGTNKAY
OTOKAEIGTIKA [LE tyBuddlevpo.

O1 Nengas et al. (1999) doxipacov TTVALELPO MG TPOTEIVIKNA TNYN OTNV TPOPN TNG
tomovpag (Sparus aurata) oe mocootd avtikatdotoons ybvorevpov 35%, 50% Ko
75%. Ot ovyypageis avépepav 6Tt ot 10Og mov curiotnkav pe aviikatdotoon 35% kot
50% mtnvaiedpov OV TAPOLGINGAY CTUAVTIKES SPOPES GTOV E101KO pLOUO avamTTLENG
KOl YEVIKOTEPO OTIS MOPOUUETPOVS OVATTUENG O OYE0T UE EKEIVEG TOV WYOPlLDV TOV
ourioTnKov amokAEoTIKA pe tBvdievpo. e peyordtepo mocootd (75%) 1 coUATIKY
avamTLEnN TV Yoplov, wotdco, Ntav xouniotepn. Edom a&ilel va avapepbet 6T Ta K60
gldovg mrnvéievpa OV XPNOOTOWOLVTOL GE O1dpopeg peAéteg €xovv €va Pabud
dwpopomoinong HETOEL TOLG HOG KOl OmMG £xel emonuavOel vmdpyet peydn
TOPOALOKTIKOTNTO G TPOG TN OPENTIKY) GVGTOCT TOV KAOE OAELPOL AVOAOY®S TOV
TPOTOL L€ TO 0010 TO GAELPO AVTO Exel petamonBel N AKOUO KOt OO TNV GVGTOCT TOL

avédAoyo to €l00g mMTNVOD MOV YPNGOTOMONKE, TO SATPOPIKO KOOEGTADS OV TO
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ovykekpluévo (Mo extphonke K.Am. Xmmv épevva tov Robaina et al. (1997)
TPOYUATOTOWONKE EKTPOPT TNG TOMOVPOS Ue Kpeatdievpo. Ta amotedéopata £de1&ov
0Tl T0 coUATIKO Bapoc Kot 1 avénon PApovg dev TaPOVGINGE GNUOVTIKEG J1UPOPES GE
oyxéon pe avtd mov crrictnkav pe ybvdigvpo.

O El-Sayed. (1998) extiunoce tov €wdkd poOud avamtvéng g TIMATIOG
(Oreochromis niloticus) n omoia ocwtilldtav pe mnvdievpo. Ilapatnphnke o611 0
ovvteleotng SGR dev d1épepe onUavVTIKA PETAED TOV GLUINPECIOV Kol EMOUEVMG UTOPEL
vo yivel TANPNG avTIKoTdoTtoosn Tov Bvadkevpov amd To GLYKEKPIUEVO GAgvpo. Ot
Yong - Yang et al. (2004) vmoAdyicav Tov €101KO pLOUO avamTvEng ToL €idOVE
Macrobrachium nipponense to omoio owildétav pe kpeatdrevpo (15% woar 50%
avtikatdotoong yOvaievpov) kot pe mnvarevpo (15% wxor 50% oavikatbdotoong
yBvorevpov). Ta amoteléopata £0€1Eav OTL 0 €10KOG PLOUOS avATTLENG TOV YapLUDY
OV OIioTNKAY HE TMINMVAAELPO HE TOCOCTO ovppetoyns 15% ntav onuovtkd
avénuévog. v ovcia, MNToV OTO00TIKOTEPO OITIPEGIO OKOUO KOl 00 OVTO 7OV
amopTiCoTay amokKAEOTIKG amd tryBvdievpo. H ypnoipomoinon mrtnvoievpov oe
1060610 23%, 44% ko1 59% o710 orpécio g tEatpoag (Oncorhynchus mykiss) dev
eEMMPEACE APVNTIKE TNV avATTLEN TOV YapLdV, KOO 0 e101KOC pOUdS avamtuéng Kot
N avénon Papovg TV Yoapidv OA®V TV SOTPOPIKMOY OLAO®MV OEV OEPEPE LE TIG TUUEG
TOV YapIdV OV GLTIGTNKOY amoKAEloTIKG pe tybudievpo (Parés—Sierra et al. 2014). Ot
Shapawi et al. (2007) vroAdyicav tov €1d1kd puOud avamtvéng tov gidovg Cromileptes
altivelis to omoio ctildtav pe Tmvaievpo oe pepikn (75%) Kot OMKH OVTIKOTAGTOOM
(100%). Ot Tyég NToV TOPOUOIES LE AVTEG TOV YOPLOV TOV GLTIGTNKOV OMOKAEIGTIKA LE
yBvdArevpo. Ot cuyypaeig TpoTEtVOLY HEYPL KOl OAIKT] VTTOKATAGTOGCT) TOL tyBuaAehpov

Yo TNV TOPOCKELT] GLTINPEGION Yo avTd 10 €100¢. OAKN voKatdoTaon yBvaiebpov
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ue mrnvaievpo oto crmpécto g kapafidac (Cherax quadricarinatus) dev peimoe Tig
TWEG TOV €100V pLOUOY avdmTvéng kot g avénong Papovg tov atdpmv (Saoud et
al.2008).

And v GAAN TAEvpd, G©E TPONYOVUEVEG WEAETEC TOL  TPOYHOTOTOW|ONKE
aVTIKOTAGTOOT TOVL 1YOLOAELPOL HE QLTIKE GAELPO, TOPOVCIAGTNKOV OlOPOPETIKA
aroteléopoata. [a mapdderypo, 1 ovtiKatdotaon Tov yOvaAelpov 6TO GLITNPEGIO TG
Tomovpog He GAevpo amd omdpovg yopovmiov (Martinez-Llorens et al. 2012), pe
coytdrevpo (Martinez-Llorens et al. 2009) kot pe coyidhevpo pe TovTdYPOVN TPOSHNKN
uebeovivng  (Kokou et al. 2016) éd1e 0T1 | TAPAUETPOL AVATTVLENG LELOVETOL OGO
aLEAVETAL TO TOGOGTO GUUUETOYNG TOV VTOKATAGTAT®V TOL 1y BvaAedpov.

>10 mapdv mElpapa, 0 GVVIEAESTNG peToTpeyinoTag g tpoens (FCR) kot tov
TEGGAPOV oltNpecinv dutnpndnke oe apketd younAd enimeda (1,17 — 1,32), mapd to
0Tl o yapro owrilovtav oe «PavOUEVO KOPESUO» Tov Ba Hmopovce vo. 00Ny GEL GE
VYNAEG TWEG TOV ovvtedeotn. To yeyovdg anTd VLIOJEIKVOEL MG TO TINVAAELPO
alomoleiton petaforkd ce moAD peydho Pabud ywoo v adénon Tov COUATIKOD
Bdapovg amd v Tomovpa. Eniong, o FCR and v 30" nuépa Sev mapovsioce drapopic
HETOED TV GUINPEGI®V. AVTO VTTOINADVEL TOG TO TTNVAAELPO OTOTEAEL Eva KATAAANAO
vrokatdototo (g kot 50%) tov ybBvaiebpov avaeopikd pe v a&omoinon g
TPOPNG amd TNV TGUTOVPaL.

Ouv Parés—Sierra et al. (2014) Joxipacov £€vo TTNVOAELPO GV TPOPN NG
pwiovoag méotpoeag (Oncorhynchus mykiss) e moG0GTO OVIIKOTAGTAGNG TOV
yBvdrevpov péxpt kot 59%. IMapatmpndnke 6Tt dev LINPYOV CTNUAVTIKES SLAPOPES GTO
ovvteleot petatpeyuomrog g tpooeng (1,17 — 1,20) omwe axkpidg kol othv

napovoo  epyocia, emPePoardvovtag TV KATOAANAOTNTO TOL  GULYKEKPYEVOL

Institutional Repository - Library & Information Centre - University of Thessaly
24/04/2024 06:18:25 EEST - 18.217.156.67



47

TTNVAAELPOV KOl GTA GLTNPESLO TG TESTPOPAS. XNV épgvvo tov Rawles et al. (2006),
1N VIOKOTAGTOOT TOL 1BLALELPOL G TOGOGTO €mG 70% and dAEVPO TOVAEPIKMOV GTNV
TpoPn tov €idovg Morone saxatilis, édeiée 6t o ovvieleotig FCR dev diépepe
ONUOVTIKA omd oavtdv 10V ounpeciov pe 10 Bvaievpo. e mElpopo  TOL
npaypotonomdnke ommv tldma (Oreochromis niloticus) pe ™ ypnowomoinon
nvaAebpov, o cvvieheotig FCR (2,24) dev mapovcioce S10popég LE TO CLUVTEAEGTN
TOV YopLodv Tov crtiotnkav pe yydvaievpo (EI-Sayed 1998).

O ovvtekeotig amodotikotnTog TG Tpateivng (PER) dev mapovciooce dapopéc oto
TENOC TOV TEWPAUATOS UETAED TV OPOPETIKAOV HETOYEPIcE®Y. AVTd Oelyvel OTL M
TPOTEIVN TOL TTNVOAEDPOL a&lomoteitan o Tapopole HEYI0TO Pabud petafoikd amd
TNV TUTOVPO Y10 TNV COUATIKY] TNG AVATTUEN.

O1 Nengas et al. (1999) doxipacov TTVALELPO MG TPOTEIVIKN TNYN OTNV TPOPN TNG
tomovpag (Sparus aurata) oe mocootd avtikatdotoons ybvorevpov 35%, 50% won
75%. Ot ovyypoeeig avépepav 0Tt o1 1BVC mOL OITioTNKAV HE TINVAAELPO OEV
TOPOVGIOCAY CNUOVTIKEG O1POPES GTOV GLUVTEAESTN ATOOOTIKOTNTOG TNG TPWOTEIVNG O
oY£0M UE OQVTOVE TOV YOPUDY TOV CLTIGTNKOY ATOKAEICTIKA LE YyBvdAevpo. Xe meipapo
nov mpaypororombnke otnv Tihdmo. (Oreochromis niloticus) pe ™ ypnowomnoinon
TIVoAEdpov, 0 cuvtedeotg PER (1,55) dev mapovcioce d10popég LE TO GLVTEAESTN
TOV Yopudv mov ottiotnkay pe ybvaievpo (EI-Sayed 1998). v épevva tov Rawles
et al. (2006), n vmokatdotacn tov yBvdAevpov ce 0600t £ 70% amd GAgvpa
TOVAEPIK®V TNG TPOPNG Tov €idovg Morone saxatilis, £é6eiée 611 0 cuvteheotng PER dev
OKEPePE ONUOVTIKA 0O aVTOV TOL cutnpeciov pe to ybvdievpo. H avtikatdotaon tov
yOLaAEDpPOV ©TO OUNPEGIO NG TOWOVPAG HE GAELPO AMO GTOPOLS YOPOVLTIOV

(Martinez-Llorens et al. 2012), pe coyidhevpo (Martinez-Llorens et al. 2009) ko pe
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c0Y1AeVpo e TowTOYpOovVn Tpoctnkm pebetovivrg  (Kokou et al. 2016) £dei&e 6t 0
ovvteleotg PER dev mapovoidlel dwapopéc petalh TV SloTpopikdVv Opddmy Tov
ouiomkay pe vrokataotato OuaAehPoL Kol omd OVTEG Ol GITICTNKOY ATOKAEIGTIKA
pe ybvdievpo.

Ocov apopd T0VG copaTopeTpikovs Ogiktec, o Ogiktng evpwortiag (K) odev
TOPOVCINCE CNUAVTIKEG O10POPEG HETAED TV OOTPOPIKAOV OUAd®V, KATL TOV deiyvel
OTL TO TINVAAELPO OTINV TPOPN OV SPOPOTOIEL TNV 1COUETPIKN OavATTLEN NG
TOIMOVPOG. XYeTIKE pe Tov Mratocopatikd oegiktn (HSI) xor  tov evéoomiayvikd
deikng (VSI), avtoi dtapopomoOnkay onUAVTIKA GTIG TEIMOVPES TOL JATPAPN KOV LE
Tic PM25 xonw PMS50+ tpo@és, evd o1 tomovpeg mov dwtpagnkav pe PM25+ eiyav
TOPOUOI0VG OEIKTEG e eketvovg TG opddag Tov ybvaiedpov. Avti 1 dopopomoinon
Oa mpémel va pehetnBel mEPAUTEP® KOl TPOPOAVAOS EXEL VO KAVEL LLE O10LPOPOTOUCELS OTN
euvoloyio Opéyng ™ Towmovpag OTAV OOTPEPETOL HE TO TOPOUTAVEO TOGOGTA
TTNVOAELPOV, VO M TPocHNKN apvoiéwv dtav 1o eninedo avtikordotaong stvor 25%
delyvel va eEoLaAbVEL TIG dLOPOPES.

¥t pelétn tov Shapawi et al. (2007) pe 1o €idog Cromileptes altivelis, o
NTOTOCOUATIKOG KOl  EVOOOTAYVIKOG Ogiktng dgv mapovsiace Owpopss Kabmg
av&avotav T0 TOGOoTd YOpNYNoNG TTNVaAebpov. Avtifeta, otn pelétn towv Martinez-
Llorens et al. (2012) pe tv towmovpo Kot T yPNooToinon aAevpov amd cmdpo
XOPOTIOV, O MTATOCOUOTIKOG Oeiktng avéndnke onuaviikd Kabdg avEavotav 1o
TOGOGTO YOPNYNOTG TOV AAELPOV aTOV. X1 peAét Towv Ye et al. (2012) pe yoprynon
nTnvorevpov (25% kot 50%) oto €idog Litonaeus vannamei, o NTotocmpotikog d&ikTmg
av&ovotay kabdg avEavotay Kot To T0G0GTO YOPNYNoNg TTNVAAEDPOL. TN HEAETN TOV

Robaina et al. (1997) otv toumovpa pe T Y0p1ynon KPEUTAAELPOV, O NTOTOCMOUATIKOG
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delktng avéavotav Kabmg av&avoTav Kol T0 TOGOGTO YOPNYNoNG KPEUTAAEDPOV YMPIG
OUOC  OoNUOVTIKEG OTATIoTIKEG  dwpopsés. Oleg ot mopamdve  Sapopéc TV
ATOTEAECUATOV {GMC VO 0PEIAOVTOL OTIC J10POPOTOMNGELS METAED TV €10V GAAL Kot
TV otnpeciov. [a avtd to Aoyo mpénet va deEayBovv mepartépw Epevveg 6to PEALOV
Yoo Vv HEAETN TOGO TOV OCOUOTOUETPIKMOV OEIKTOV OGO KOl TOV GUVIEAECTN
AmOO0TIKOTNTOG TG TPWOTEIVNG KATA TNV EKTPOPN TNG TCUTOVPOS LE TTNVAAELPO, O10TL

01 YVoels etvat okdpa eAmeic.

4.3 Xnuikég avardoeg 6ONOTOS

H meplextikdmta o vypacio 610 oo TG TOUTOVPOS dEV EMNPEALETOL CUAVTIKA
and v Pobuoio oAlayn ™G TPOTEIVIKNAG TNYNG oto outnpécia. Ilapoia avtd
wapoatnpeitol pio Helwon g TEPIEKTIKOTNTAS GE VYPAGIO TOGO TV OAMKOV GCOUATOV
000 KOl TOV HVIKOV 1070V TV OO®V 010 TEAOG TOL TEPAUNTOS CLYKPITIKG HE TOV
apyw6d mAnBvoud. To yeyovog avtd oeidetor oty aENoT TG MITOTEPIEKTIKOTNTOG
1060 GTO OAIKO GOUO OGO KOl GTO HLIKO 10TO TOV OTPEPOUEV®V LE TO TELPOUOTIKA
ounpéoln. YOOV ce oyxéon HE TOV OpYIKO TANOLOUD, OG KoL ®C YVOOTOV 1
TEPLEKTIKOTNTA GE VYPAGIa VOl OVTIOTPOP®G OVAALOYT TNG ATOTEPIEKTIKOTNTAG.

H meplextikdmto 68 0AKES TPOTEIVEG GE OAOKANPO GTO GO TNG TCUTOVPOS NTOV
TOPOHOLN PHETAED TMV SATPOPIKAV OUAdV eKTOG ekelvng mov amotelovviay and 25%
TTNVOAELPO TOV NTOV EAAPPOS pelwpévn. Emopévmg, N enidpoon 1660 oV 16100 TOL
TTNVOAELPOV, WG GLGTATIKO, OGO Kol TOV OLEAVOULEVOV EMITESWV YOPNYNONG TOV GTO
OUNPEGLO OEV EMPEPEL CNUOVTIKEG OAAAYEG GTNV TEPLEKTIKOTNTO TNG TPMTEIVIG TOV
YOPLUDY TOV JTPEPOVTOL LE OVTO GLYKPITIKA WHE YAPLO TOL OTPEPOVTAL UOVO LE

yBvdievpo.
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Ot Tég ToV AMmovg Y1 To OMKG COUATO TNG TOLTOVPIS OEV TAPOLGIALOVV d10POPEG
HETAED TOV SLOPOPETIKMV SUTPOPIKMY OLAd®Y. AVTO OMUOIvVEL OTL 1] SLOPOPETIKNY TTNYN
™G TPOTEIVNG, Y10 TIG GUVONKES TIG CLYKEKPIUEVNG £PEVVAG, OEV EMPEPOVY CNUOVTIKEG
OPOPES GTNV COUATIKY AMTOTEPIEKTIKOTNTA TOV €I00VC. ALTO MTOV ATOTEAEGUO TNG
HELOUEVIC MTOTEPLEKTIKOTNTAG TOV GLTNPEGI®MV oL Teptelyav mnvaievpo (ITwv. 2.1), n
omoio enédpace eVOEMG TNV pelwon Tov AITOVE 6TO HVTKO 16TO TOV YaPIDV.

[Mapopota amoteAéspata E0€1E0V KO O1 YNUIKES AVOADGELG TOL TPOLYLLOTOTOW OnKay
070 cOpO ¢ Tolmovpog ot perétn tov Nengas et al. (1999), 1o onoio crtildtav pe
nvaievpo 35%, 50% wkar 75%. To mocootd vypaciog, al®ToVY®V EVAOCE®DV Kot
TEQPOAG NTOV TOPOUOL GE OAEG TIG OOTPOPIKEG opddes. Ta mocooTd Tov Almovg Mo
HEIOUEVO OTOL YEPLOL TOV GITIGTNKOV UE TTNVAAELPO GE GYEOT LLE ALTE OV CLTIGTNKAY
amokAeiotikd pe ybvdrevpo (Nengas et al. 1999). Eniong, ot Martinez-Llorens et al.
(2012) édei&av OtTL M vVypooia, N TPOTEIVN KoL 1| TEPPO. TOPAUEVEL 110, GTO CAOUA TNG
TOIMOVPOS, OUMG TO ATOG UEWDMVETOL KOTA TNV OVTIKATACTOON TOL tyBudievpov og
T0G00T0 52% 0md dAevpo yopomov. Aviifeta, oe meipapo wOL TPAyHATOTOONKE
omv Tihamia (Oreochromis niloticus), n vypooia pewwbnke, N TpwTEIv) HTOV TOPOLOLN
evd TEQpo Ko Amn avénbnkoav pe ) ypnoomnoinon mrnvaievpov (EI-Sayed 1998). H
YPNOWOTOINGTN GOYIAAELPOV HE TOVTOYPOVN TPOcHNKN pebelovivig otV Tomovpa
£0e1ée pelopéva mTocooTd AMmovg, TapdHole ToGoGTH TPOTEIVIG EVO TEPPA Kol VYpOcio
avénbnkav (Kokou et al. 2016). X¢ neipapa pe ovikatdotacn tov yvakedpov oty
cpupida (Epinephelus coioides) oe mocootd péypt ko 100% pe kpetdrevpo €£dwoe
TOPOUOLEG TIUES TOV TOCMV MmTOLS, VYPOCING, TPOTEVOV Kol TEPPUS Y. OAES TIG

datpoikég opadeg (Millamena 2002).
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5. XYMIIEPAXMATA

SOUTEPAGHLOTIKA, TO ATOTEAEGLOTO TOV TPOEKLYOAV AT TNV EKTPOPT TNG TOUTOVPAG

pe mmvéievpo cuvoyilovtot ota eENG:

Aev empedleton n emiPioon tov yBLOV ToL STPEPovTal LE aVTO.

Ta yapia Tov daTpdenKay e TTNVAALELPO GE OTO0OTOTE TOCOGTO KOl
aveEdptnta ¢ mpoohnkng apvolémv moapovsiocay mapdpoo pvouod
avATTUENG LE QLT TTOV OATPAPNKAY ATOKAEIGTIKA LE tyBudlevpo.

H avtikoatdotoon éoc kot 50% tov ybvakevpov pe mrnvaievpo (pe
mpocOnkn Avcivng kot pebelovivig) Oev emmpéace apvnTikd TV
avantuéng g toumovpag (Sparus aurata).

H mpocbnkn Avoivng ko pebeovivng oe enineda g taEng tov 0,3% ko
0,2%, oavtiotoyya odnyel o€ emrUNUEVN  AVTIKOTAGTOOT  TOV
yBvarevpov pe mnvarevpo katd 50%.

O ovvtedeotig petatpeyipnomrag e Tpoens (FCR) kot 0 cuvteleotng
amodotikotntag g mpwteivng (PER) twv ocunpeciov mov mepieiyov
TINVAAELPO GE OAPOPA EMIMED YOPTYNONGS, NTAV TAPOLUOL0L [LE EKEIVOVG
TOV YoPIOV TOV SOTPAPNKAV OTOKAEICTIKG pE 1yBudievpo. Emopévamg,
TO TTNVAAELPO KPIVETUL WG TANPOS AEOTOMGILO OO TNV TGITOVP.

H Opentikn ovotaon 100 0OMKOD OOUOTOS TNG TOWOLPOS Ogv
emnpedletal ONUOVTIKG G0 TNV OVTIKOTAGTACN TOL tyBudAievpov amd
nmvoievpo. QotdG0, 1N aEAVOLEVY] YOPNYNOT TINVAAELPOL GTO

ounpécto oomyel og pelwpévn evamdbeon Amovg 6to puiko 1610
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ABSTRACT

The aim of this study was to investigate the potential use of processed animal
proteins and specifically of poultry by-product meal as a fishmeal replacement in the
diet of gilthead seabream (Sparus aurata).

Juvenile sea breams, initial average weight of 2,97 + 0,019, were transferred in
12 glass aquariums in a closed seawater circulation system. The temperature was
maintained at 21°C, pH 8,00 + 0,4 and salinity was kept at 30 £ 0,5 %o. The
juveniles were divided into four dietary groups (25 individuals / tank, 3 reps / food
group), which were offered four different diets, by hand at saturation, two times per
day for 110 days. For the first diet, the protein source was fishmeal (100%). In the
other three diets, fishmeal was replaced by poultry by-product meal protein at 25%
and at 25% and 50% with the addition of methionine and lysine. All four diets were
iso-energetic (23,3 MJ / kg of diet) and iso-nitrogenous (50% of diet).

The partial replacement of fish meal with poultry by-product from 25% to 50%
with the addition of the amino acids methionine and lysine did not affect survival,
weight gain, SGR, FCR, PER, protein and lipid retention in seabream. Moreover,
the specific replacement did not affect body proximate composition of fish.
However, a differentiation occurred in the HSI and VSI values.

The results of the present study, showed that a 50% poultry by-product meal
supplemented with essential amino acids is a suitable dietary fishmeal replacement
for sea bream. Further investigation is needed for various species and also in terms
of poultry by-product meal digestibility in order to ensure the suitability of this

animal processed meal for the aquaculture industry.

Institutional Repository - Library & Information Centre - University of Thessaly
24/04/2024 06:18:25 EEST - 18.217.156.67



61

Key-words: sea bream, Sparus aurata, replacement of fishmeal, poultry by-product

meal, aquaculture, diet

Institutional Repository - Library & Information Centre - University of Thessaly
24/04/2024 06:18:25 EEST - 18.217.156.67



	1. ΕΙΣΑΓΩΓΗ
	1.1 Εκτροφή της τσιπούρας (Sparus aurata)
	1.2 Θρεπτικές απαιτήσεις του είδους
	1.3 Το ιχθυάλευρο ως κύρια πηγή των ιχθυοτροφών
	1.4 Αντικατάσταση ιχθυαλεύρου με πρωτεϊνικές πηγές φυτικής προέλευσης
	1.5 Αντικατάσταση ιχθυαλεύρου με πρωτεϊνικές πηγές ζωικής προέλευσης
	1.6 Η πρωτεΐνη του πτηναλεύρου ως συστατικό των ιχθυοτροφών
	1.7 Προσθήκη απαραίτητων αμονιξέων (Μεθειονίνη, Λυσίνη)
	1.8 Σκοπός της εργασίας

	2. ΥΛΙΚΑ ΚΑΙ ΜΕΘΟΔΟΙ
	2.1 Πειραματικός σχεδιασμός
	2.2 Σιτηρέσια – Σίτιση
	2.3 Δειγματοληψίες
	2.4 Παράμετροι ανάπτυξης και αξιοποίησης της τροφής
	2.4.1 Θνησιμότητα
	2.4.2 Αύξηση ολικού βάρους ψαριών
	2.4.3 Ποσοστό αύξησης του ολικού βάρους
	2.4.4 Συνολική κατνάλωση τροφής
	2.4.5 Ειδικός ρυθμός ανάπτυξης
	2.4.6 Συντελεστής μετατρεψιμότητας της τροφής
	2.4.7 Συντελεστής αποδοτικότητας πρωτεϊνών
	2.4.8 Συντελεστής διατήρησης της πρωτεΐνης
	2.4.9 Συντελεστής διατήρησης λίπους
	2.4.10 Σωματομετρικοί δείκτες

	2.5 Χημικές αναλύσεις
	2.5.1 Προσδιορισμός ολικών λιπαρών ουσιών
	2.5.2 Προσδιορισμός ολικών αζωτούχων ουσιών
	2.5.3 Προσδιορισμός τέφρας
	2.5.4 Προσδιορισμός υγρασίας/ξηρής ουσίας

	2.6 Στατιστική ανάλυση

	3. ΑΠΟΤΕΛΕΣΜΑΤΑ
	3.1 Θνησιμότητα
	3.2 Παράμετροι ανάπτυξης και αξιποίησης της τροφής
	3.2.1 Κατά την έναρξη του πειράματος
	3.2.2 Αύξηση σωματικού βάρους την 30η ημέρα πειράματος
	3.2.3 Αύξηση σωματικού βάρους την 60η ημέρα πειράματος
	3.2.4 Αύξηση σωματικού βάρους την 110η ημέρα (ολοκλήρωση του πειράματος)
	3.2.5 Σωματομετρικοί δείκτες

	3.3 Χημικές αναλύσεις σώματος

	4. ΣΥΖΗΤΗΣΗ
	4.1 Θνησιμότητα
	4.2 Παράμετροι ανάπτυξης και αξιοποίησης της τροφής
	4.3 Χημικές αναλύσεις σώματος

	5. ΣΥΜΠΕΡΑΣΜΑΤΑ
	6. ΒΙΒΛΙΟΓΡΑΦΙΑ
	ABSTRACT

