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Tpwpemc E€etactikni Emrpom) :

1) Ioavvng Kapamavayiotione, Aéxtopag, Atatpoen Yopopiwv Zowkaov Opyovicuov,
Tunua Teomoviag IxBvoroyiog wor Yodtwvov Ilepifdiiovtog, Zyorn I'ewmovikmv
Emomuov, [Havemompio Osocariog, Empiénwy,

2) Xpniiotog Neo@vtov, Ixbvoroyia-YdpoProroyia, Tunua I'eomoviag Ixbvoloyiag kot
Yddtwvov Ilepipdrrovtog, Xxoln I'ewmovikov Emotnpov, [Havemomuo Osooariog,
Mélog,

3) Nikog Neo@vtov, Aéktopogc, Ydatokailépyeleg kan [epipariiov, Tunua I'eomoviog
IxBvoroyiag wor  Yodtwvov Ilepifdrirovioc, XyxoAn Teomovikav Emommuov,

[Mavemomuo Osocoriag, Médog.
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EYXAPIXTIEX

Ba Mbeho va eKPPAC® TIG EMKPLVELG HOL evyaploTieg o€ OAOLG OGOLG
cuvéPalav 6To va PEP® €1G TEPAS TNV Tapovoa Metantuylokn Aumhopatikn Epyoacio.
[dwaitepa Ba Bera va guyapiomow Oepud tov EmPAénovta tng epyaciag avtig, K.
Iodvvn Kapamoavoyiwtion yio tnv moAvtiun forfetd tov kot m dtopkn vwoostipién tov,
1660 KOTA TN JEEAYMYN TOV TEWPAUOTOC, OGO KOl KOTO TH GLYYpOeN TNG Topovcag
gpyooiag, KaOmg Kot Ta LEAN TG EEETAGTIKNG EMTPOTNG OV, ATOTELOVUEVT GO TOVC K.
Xpnoto Neopvutov kot K. Niko Neogitov.

Axoun, 6o Hera va guyapiotiom Bepud tov Ap. X. Pobumo yio v dueon ko
avidlotedn Pondetd Tov, 66OV aPopd T GLAAOYN TOL ELGIKOD TANBVOLOD TNG POYOC
and v mepoyf tov Notiov IIndiov (Metoyt Apyorootng). Emmiéov, Ba bska va
EVYOPIOTACM TNV TPOTTLYIOKY CLUPOITHTPIEL MOV Zmvupdovro Kpéocov yuw v
BonBeia g Katd v degaymyn Tov TEPALATOG.

Téhog, Ba NBera v eKPPAGH TIG EVYAPIOTIEG OV GTOV TOTEPO OV KOl GTOVG
Owovg pov avlpdmovg yoo TNV auéPlotn cvumapdotacn, Pondsia Ko wpo mhvTeV

KaTavonomn Kot avoyn Kad’ GA0 To YpoVIKO SLAGTNHO TOV CTOVIMY LOV.
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IHEPIAHYH

Ot 1yBLOTPOPEC TV eKTPEPOUEVDVY 0DV otV Evponmn eumepiéyovv peydleg
nocotnteg 1yBuvdievpov. To ybvdievpo sivar £va vVYMANG TOLOTNTOC, TOAD EVTENTO
oLOTATIKO TOV 1YBVOTPOEOV TOL €uVoel T dTPoPn TV Yapltdv. Opmg, AOY® g
aAOYLoTNG XPNONG TOV amofepdTOV ToL Kot KaBdG N Topay®yn Tovg HEVEL GTAGIUN, T
TIW] TOLG ouveY®G ovEAVETOL HE OMOTEAECUO. KOl TO KOGTOG TOPUY®YNS TMV
BvokaAepyELDV.

YKOmOG NG Topovoag epyaciag MNTov 1 Olepevlvnon S duvoToTNTOG
YPNOUOTTOINGCTG EVIOU®MY KOl GUYKEKPLUEVO, TPOVLUE®V TG poyag Hermetia illucens
(L.) g xdpla cvuotatikd Tomv ydvotpopav g tolmovpag Sparus aurata (L.).

Ix0vo10 (240 ot0 GHVOLO) pe apykd péco Papog 1,47 + 0,229, petapépdnkay og
12 yvédiwvo evodpeio. Xto KAEOTO oOoTNUO KLKAOQOpiag Bolacoivod vepov n
Oeppokpacio nrav 21°C, to pH 8,00 + 0,4 ko1 n oratdmta frav 34 + 0,5%0. To ydvdia
yopiomkav og 4 datpoPikég opddes (20 dropa/deEopevn, 3 emavaANYES/SOTPOPIKN
opdoa), otic omoieg yopnynOnkav 4 SPOPETIKA outnpéota, 2 QOpEG HE TO YEPL
kaOnuepvé péypt kopeopov yuo 30 nuépeg ko Emerta 1 opd ™ pépa. Xvykekpipéva,
T crnpéoto. frav woevepyelakd (20,36 Mj/kg tpoeng) kabmg kot iconpwteivikd (46%
™G TPOPNG).

H pepwn) avtikatdotoon tov yBvdrevpov pe poydrevpo amd 10% Ewc 30% dev
emmpéace TV emPioon tov yapldv mov otiomnkay pe avtd. H avénon Bapovg twv
yapiov (16,12 — 8,88g) ko o SGR (10,77 - 8,37%/Muépa) Tav onUovIIKE LiKpOTEPOL
070 TEPOUATIKA orTnpéota, Ve o ovviereotng FCR (1,12 — 1,36), o PER (1,98 — 1,70)
kabmng o ovviedeotng PR% (157,44 — 135,45) dev onueimcav onpavTikéS dtapopés

HETOED TV JSTpoPk®V opddwv. Ta emimeda ¢ vypaciog, Tov ATOVG KOl T®V
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aloTovywv evdcemv mapéusvay idwa. To 1o ko o1 copoatopeTpkol deikteg (HSI ko
K) o¢ avtibeon pe tov €v800TAOYVIKO OV TOPOLCINcE onuavtikny avénomn, Kobmg
UEYAA®VE TO TOGOGTO TOL HVYAAEVPOVL.

Yvvoyilovtog to amoTEAEGHATA TG TOPoVoNG HEAETNG £0e1&av OTL TO AAEVLPO
and Hermetia illucens (pvydAevpo) amoterei évo katdAAnio vrokatdotato (€wg Kot
30%) Tov YBLAAEDPOL AVOPOPIKA LE TNV AELOTOTNCT] TG TPOPNS OYL OLLOG KOl G TPOG
TV GOUATIKY avantuén g tomovpags. [pénel mapoia avtd va deaybodv mepartépm
€PELVEC OTO UEAAOV Yol TN UEAETN EKTPOPNG TOV €100VG e dtdpopa Evtopa, 010TL ot

YVOGELS givar akOp EAMTELC.

Aggerg — Khewdwa: tomobpa, Sparus aurata, avtikatdotaon tybvdievpov, Hermetia

illucens, avamtuén
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1. EIXATQI'H

1.1. Extpo@1] ™G Towmovpac Sparus aurata

H extpopny g TOmOLPOS TPOYUATOTOOVVIOV TAPOOOCIOKA €1TE  OTIG
LEGOYELOKEG TOPAKTIEG MUVODALUCTEG €iTte G€ AMUVES VOAAUVP®V KoL OAUVPDV VEPDV,
€wIKa ot Popela Adpuatiky Bdrhacco oty Itario ([Tamovtodyiov 2008). Avtd ta
EKTATIKA  GULOTAUOTO  EKTPOPNG  WOPLUDV, EVEPYOLGAV MG (QUOIKEG  TOyideS
EKUETOAAEVOUEVEC TIG PUOIKES LETOVACTEVGELS TV VEAPOV OTOU®V 0td TN BGAacca Yo
avalnmon tpoenc. H emaveicaywyn ybvwv ywvdétav covibmg pe m ypnomn dyplov
YOVOU KOl VEAPDOV OTOU®V, TOV GLAAEYOVTOV 0mtd €EEIOIKELUEVOLS Yapddes. Méypt ta
éAn 0L 1970, N pewwpévn SabeciudTTa ToLV Ayplov YOVOL EVIGYVOE TNV AVATTLEN
TEYVIKOV avamopaymyns, yia t 0éomion €mg 10 téhog g dekaetiag tov 1980 gvog
GLGTIHLOTOG TTOPOY®YNG EXAPK®V TocotHT®V Yovou (Dimitriou 2000).

Ot tomovpeg EKTPEPOVTOL GE EKTATIKG CLOTNHOTA EKTPOPTG G€ AUvoBAAOGGEG 1)
evtatikd oe degapevég 1 KAwPBoug. TIpog to mapdv, To peyardtepo HEPOS TG TAPAYMYNG
TPOEPYETOL OO TV EVIOTIKY EKTPOOT, pe péon mokvotnra 20 - 100 kg m® kon FCR 1,5
— 2 (FAO 2013). H extatikn eKTpoQn TOPAUEVEL L0, TTOPOSOCIOKT dPASTNPLOTITA GE
OPIOUEVEG TTEPLOYES, AALG e TTOAD YaumAd avtiktumo otnv ayopd (Sola et al. 2006).

To 2010, n moaykdéopa mwapaymyn g vootokaAlépyelag frav 140.000 tdvol
(FAO 2013). £ Meodyeto, ot kdprot mapaymyoi tomovpag ivar n EAAGSa, n Tovpkia,
N lomavia ko n Itodia. X1g apyéc g dekaetiog tov 1990, Aettovpyovoav mepimov
elKool ekkoAamTPl TomOVpOg otn Mecoyelo. Méypt to 2006 moveo amd 65
ekkolamtipro otavépovtay otnv Kpoatia, v Konpo, m FoAlia, tmqv EAAGSa, v

ItaAia, o Moapoko, v [Hoptoyaria, Tnv Iomavia kot oty Tvvnoia (FAO 2006).
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1.2. OpenTIKES ATOITIGELS TOV EIO0VG
ATO TIG OLAPOPEG GYETIKEG EPEVVEC TTOV TPAYUATOTOMONKAV UEXPL CHUEPQ, Ol
OTOLTOELS TNG TOWTOVPOS Yol TO oTAd0 TOL 1YHvdiov Kol TOL EVAMKOL OTOUOV

ovvoyilovtat otov Iliv. 1.1 (emokonmnoeic tov [Morovtodylov 2008, FAO 2013).

Mivakag 1.1: Opentikni 6VGTACT KOl OTAPAITNTO AUIVOEEN TOV OTOLTOVVTOL GTY| SLTPOPN TNG

TOUTOVPOG.
21ao10 Long
Opentiki) cvotact (%)
Ix0%6wa Evijlika dtopa
MpoTt€ivy 50-60 45-50
Aimog 12-25 12-25
Iviodeig ovoieg 1,2 1,2
YootavOpokeg 20 20
Mporteivy/Evépyaia (Mg/Kj) 20,8/22,4 21,5/28,1
Ddiopopog 0,65 -
Apwotéa (%)
Apywivn 54 54
IoTioivn 1,7 1,7
Ioolevkivy 2,6 2,6
Agvkivy 4,5 4,5
Avoivy 50 5,0
Mge0Ogrovivy 2,4 2,4
D avoraravivny 2,9 2,9
BOpseovivy 2,8 2,8
Tpuvrto@dvn 0,6 0,6
Baiivy 3,0 3,0
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1.3. To yBvdrevpo g KOpLa TNYN TOV 1Y OVLOTPOPOV

O topéag tov 1yBvokaAAEpYEWV OmOTEAEL oL poydoio. AVATTLGGOUEVN
Bopnyavia, pe vynAodg eTNolovg PLOUOVS aENONG TIG TEAELTAIEG OEKAETIEC KOl UE
ONUOVTIKEG TPOOTTIKEG avamtuéng oto eyyvg péAlov (Nogueira et al. 2012). Extiudton
ot puéypt 1o 2030, Thve amd TO NUICL TOV YUPLOV TOV KaTavaim®vovTatl, O mapdyovtol
and v voatokoAAEpyen. H ouvolikn mopaywyn avénnke ond 10 ekat. tdvovg
yapiov 1o 1984, og 63,6 exat. tovoug to 2011 (FAO 2012). H peydAn ovamtoén tov
yBvokarepyeudv ocvvodevtnke amd pia g€loov peyddn avénon g CRmmong v
TEYVNTES 1XOLVOTPOPEG, LELDVOVTAG LLE QLTOV TOV TPOTO TNV TOPAYWOYT CLUYKEKPLUEVOV
tBvamobepdtov mov Tpoopifovrar yio tybvdievpa (Tidwell & Allan 2002).

Ot yBvotpoeéc tov ektpepduevov eV omv Evponn eumepiéyovv peydreg
nocotteg budlevpwv (Tacon & Metian 2008). To ybBvdrevpo eivar éva vYNANG
TOWOTNTOG, TOAD EVMEMTO GLOTUTIKO TMOV 1YBLOTPOPAOV TOV ELVOEL TN SOTPOPT TOV
yopov. [epéyetl peydieg moocoOTNTEG OAKNG EVEPYELNS OVA LovAada Bapovg Kat eivor pua
eEapeTikn YN TpoTEIiveV, Mmdiov, avopyavov ctoyeinv kot Brrapvov (Jackson
2009). Ta yBvdrevpa mtapackevdlovtol Kupimg amd pikpd Boiacoivd yapla Le vYNAO
TOGOGTO 0GTMV Kol EAaimV Kot cuvBmg Bempovvtat OTL OV givon KATAAANAM Y10 AUEST
KaTavaiwon and tov dvOpwmo. ‘Eva pikpd m1ocootd tov ybvaiedpwv amodidetar ota
TOPEUTITTOVTO. GAEVUATO, KOl GTO. VTOTPOTIOVIO 7TOL ONUIOLPYOLVTIOL KOTE TNV
enefepyacia (wy. QUéto yoplwv kot kKoveepPomotic) tov dapopwv OBaraccoivodv
Tpoidoviv mov mpoopilovror yio dupeon Katavoimon ond tov avBpormo (Miles &
Chapman 2006).

Ye OAn v mopeia g, N yBvokoAAiEpyela £xel Kavel ypron ybvdievpwv yia

™V TPpoe1], Oyt LOVO T®V GOPKOPAY®OV Kot TOV TOUEAY®OV 10OV, aALL aKOUn Kol TOV
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QLTOPAY®V, IO oTa TPOTA 6TAdIN TNG LN TOvg, OTav Yperdlovion LYMAGL emimeda
TpOTEIVNG. O AOYOG Yo ToV 0Ttoio £Y0VV amodely0el TOGO dNUOPIAT GTOV GUYKEKPIUEVO
Topén etvar ot povadikég Opentikég Toug WwotTe. Tlepriapfdvovy éva vynio eninedo
TPOTEIVNG, 10AVIKO TPOPIA apvolémvy, VYNAN TERTIKOTNTO, EALEWYT] OVTLOTPOPIKDOV
TOPAYOVTIOV, LYNMAN YELOTIKOTNTO Kou UEYPL TPy omd Alyo ypovie Mtov Aupeca
draféopo Ko OIKOVOUIKA Yo Tovg maparywyovg (Jackson 2009).

To 2003, otmv ybvokaAlépyela ypnopomombnke 1o 42% 1ng maykOGHLOG
nopaymyns ybvaievpov, eved to 2010 10 mocootd avénnke onpoaviwd oto 60% tng
TayKOGHOG Topaymyns. £2g ek Tovtov, dedopévou 6t 1 dtbecidtnTo ToL YBvaiehpov
napépewve 6to O eminedo, 1 ekartoppdplo tdvovg etnoimg, ywo tepimov 20 ypdvia, M
cuoveyllopevn avénon g {fnong tov Yy v yBvokoAiiépyela dev eitvar mALoV
Buooun (Tacon 2004). Emmiéov, Aoym g péxpt mpdtivog aAdylotng Ypnong tmv
amofepdtov yBvakevpov oTig 1YBLOTPOPEG Kot KAOMS 1 TOPAYOYN TOVG TOPAUEVEL
GTAGIUN, ] T TOLG GLVEXDS AVEAVETOL LE OMOTEAECHO KOl TO OAOEVO KOl VYNAOTEPO
KO6TOG TOpay®YNG TV tydvokaiiiepyeiwv (Alan 2006).

Extog and pio mBovny Eddetyn ot owbeocipotnta tov 1yfvaiedpov, emimiiov
&xovv OteyepBel MOBOAOYIKEG aVTIOPAOELS GYETIKA WE TN YPNOCLUOTOINCT CAELUEVOV
0v®V pe oxomd TV mapaymyn COOoTpoPadv kol Oyt Yo TV anevfeiog Katavaimon
toug oand tov GvBpwmo (Goldburg & Naylor 2005). Emutiéov, vmbpyet avénuévn
gvacOnTonoinon twv OMUOCIOV Kol UN-KLPEPVNTIKOV 0pYavOGE®Y OGOV apopd TV
aelpopikn dwyeipion tov ybvamobepdtov ko Ti¢ mBaviG emmtdoelg oto Bohdooia
OKOGUOTHHOTA, OWHTEPA OTNV TPOPIKN 0ALGId0 TV OOAACCIOV TATNVOV Kol

Oniaoctikov (Huntington et al. 2004).
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Mio teAkn] oatic yio v ovalnmnon VIOKOTACTOTOV TOV  yBudievpmv
GLOTATIKAOV 1YOLOTPOQOV GYeTileTal e TA EMMESN TOV TOAVYA®PIOUEVOV IPUVOAMMV
(PCBs) ka1 010E vV oV £XOVV aVIXVELTEL KATA Kaupovg oe optopévo tybvomodipara.
‘Exel yevikad amoderytel, 6t1 Ta0 teEAevTaio ypdvia, To €10 mov aMevovior ot NOTIH
Apepikn] TEPEYOLV YOUNAL EMMESD TOV CLYKEKPIUEVOV YNUK®OV ETUOAVVIOV GE
avtifeon pe owtd mov aievovtal oty Bopeia Evpdnn, oto onoia o m0c0oTd 0vTd
Ntav ToAD LYMAL, pe arotélecua va Eemepvovv ta véa opta g Evporaknc Evoong
Kot vo, Bswpodvrar axkatdAAnia yuo tig tybvotpoéc (Easton et al. 2002). Enopévag,
Aoy 1 EUMIGTOGUVI Y0 TOVS GULYKEKPEVOLS BOAACCIOVS TOPOVS  UEUDVETOL
onuavtikd, ot texvntég  yBvotpopés €d®d Kol  TOLAdywoTov  pion  dekaetio
TApOooKeELALOVTOL [E TN YPNOYLOTOINCT) OAOEVO KOl TEPICCOTEPMV VTOKATACTATMV TOV
YOLAAEDPOV TPOTEIVIKOV TNYDV, KLPIOG yepoainv QUTIKOV oAb kot CoiKoOV
TpolovTeV Kol 0 KAAOog PBpioketar o pia dwopkn avalnnon vE®V LVITOKATACTOTOV

(Tacon 1997).

1.4. Avtikatdotaon y0valevpov nE TPOTEIVIKES INYES PUTIKNG TPOEAEVONG

[o 10 @utikd dAevpa TOL  YPNOLUOTOOVVTOL MG VLTOKATACTOTO TOV
1Bvodevpov, N KATOAANAGTNTA Tovg e€etdletan pe KOHPLO YvOUOVA TNV avOTTLEN TTOV
TPOGOIO0VV OTOVG EKTPEPOLEVOLS 1 0Og 6e cuvdvaoud pe T dwbecudTnTo Ko ™
YOUNAY Ty 01d0eomg tovg oto gundplo. Tétola putikd dAgvpa givol T0 GOYLIAEVPO, TO
KPOaUPAAELPO, TO POVIKAAELPO, TO PapfokdAevpo, TO PUOTIKAAEVPO, TO NAMAAELPO, TO
GOVLGOUAAELPO, TO KOPLIGAAELPO, M YAOLTEVN apafocitov, 1 YAOLTEVY GLTAPLOV K.O.
(Mevté ko Néykag 2011). Qot660, TO GUTIKA AAEVPO, GLYKPITIKE LE T tYBvdievpa,

TEPLEYOLV YAUNAOTEPO. EMIMESN TPOTEIVIG KOl OPIGUEVOV OTAPOITNTOV OUIVOEEWV,
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oAAG Kol O18POpPES OVTIOTPOPIKEC 0VGieg OV, av dgv adpavomoinfodv, HECH NG
KOTAAAMANG emelepyociog TOvG, UTOpel vo. TPOKAAEGOLV Hel®oN TG OvATTLENG,
TOEIKOTNTEG KO TPOoPANpaTa vyeiag otovg droTpe@duevoug 1ybvg (Francis et al. 2001).
Mo onpovtiky avnovyio GYETIKE HE TIG QLTIKEC TPOTEIVES €lval M Tapovsio TV
YEVETIKG TPOTOTMONUEVOV TPOTOVIWV, TOL YPNGILOTOIOVVIOL GYUEPU OTN YEWPYia,
waitepa ekeivaov mTov mpoépyovial and odylo kol kodoumokt (Pusztai & Bardocz
2006).

Ed® kot moddd xpovia Exet mpaypotonomBel Evag peydiog aptOpdc epsuvov yu
TNV VTOKATAGTOOT 1] KOl TNV TANPN OVTIKATAGTOOT TOV 1YBLaAEDpmV 6TIS 1 BLOTPOPES,
pe TPOoidVTO QUTIKNG TPOEAEVOTG YO TNV KAALYN TOV SOTPOPIKAOV OTOLTICEDV TOV
yOvov oe mpoteives. [Ipdceata, 0 KUPLOG GTOYOC TOV EPELVAV EMKEVIPOONKE GTNV
gloaymy] mo PlOcuev TPoKTIKOV ydvokaAlépyeag, mopd v embopio  yio
anodoTikOTEPES TPAOTEG VAEG (Medale et al. 1998).

Opiopéveg peréteg Exovv deEayBel e dlouteg yopig v mapovasia tybvaiedpov,
OAMG GE YEVIKEG YPOUUES €YOVV MG OMOTEAECUN TNV OTOAEW TOV AVATTLEIOK®OV
emdooewv tov ydvov (Kaushik et al. 1995, Watanabe et al. 1998). v tomodpa
(Sparus aurata), mponyovueveg peréteg £xovv deifel 0Tl mepimov 10 €val TPiTO TOV
Bvodevpov Ba pmopovoe va avtikataotadel yopic vo peudvovtol to emineda TV
aropaitTov apvocémy 610 copa Tov yBvwv 1 o puludc avdmtuéng e (Gomez-
Requeni et al. 2003). Wapa pe péco apykd Papog copatog 5 g datphonkoy yio 12
epoopdoeg pe mepopotikd ortnpécta mov meptetyav 10% wor 20% mpowteivng and
peTOmOMuUEVOLG ondpovg pmleAov. Ta amoteAécpato avtig TG HEAETNS deiyvouy OTL

01 6mOPot UTLeEMOD UTopovV va, avTIKATasTHoovV péEYPL kot To 20% g TpmTeivng TV
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Bvddevpwv otn dtpoPn TV 1YBLIi®V TouTovpas YWPis va exnpedletol 1 amddoon
tov yopuov (Pereira & Oliva-Teles 2002).

Qc1000, GE U0, O TPOCPATN UEAETN OV SEENYON Thve amd 12 efdouddeg, ot
TOMOVPEG TOPOVCIOCAV o UIKPN HElwon TS avATTLENG TOVG KOTE TNV TOpOoYN TOL
50% kv 75% g mpoteivng omd plypa @utik®v mnyov (GAEvpo  YAOLTEVNG
KOAQUTTOKIOD, YAOLTEVN oltaploV, olecpévo pmiléla, GAeVpo eAOKPAUPNC), OAAG
mopatnpiOnke onuovtikn peiwon g avdmtuéng Katd v EviaEn TG QUTIKNG
Tpoteivng oe mocootd 100% Kot avtd cvvoédnke pe o onuavTiky pelwon otnv
npdoinyn g tpoens (Gomez-Requeni et al. 2004). Avrtifeta, o TpdoPatn dokium,
o¢ meipapo mov deEnydn yo 6 unveg oe 1BV TorTovpoC, £0e1Ee OTL PEXPL Kot T0 75%
MG EVOOUATMOONG QUTIKAOV TPOTEVAV, OTMG YAOLTEVN KOAOUTOKIOV, GLTOPLOL Kol
Gigvpov glatokpaupng, dev odnynoe o€ peiwon tng avartuéng toug (Sitja-Bobadilla et

al. 2005).

1.5. Avtikataotaon yOvaievpov pe TpoTEivikéc NyEg COKNG TpoEhevong

Ot {owég mpoteiveg ivar 1010itepa TOAVTILEG GTO TAAIGLO TNG AVTIKATAGTOGNG
Tov 1Bvoievpov. Avapevopevo Bépata ac@dAElng TV TPoPilwv, KoOMOG Kot ot
TEPLOPIGHOL EIGOYOYDOV Kol eEoywydv, glvatl ot KOplot Tapdyovieg mov meplopilovy
xpNon Cowmv vrompoidviov otig tybvotpogic onjuepa (Serwata 2007). 1o mapeldov,
N xPNoN TV (OIKOV VTOTPOIOVIOV £lxe TEPLOPIOTEL AOY® AVIGLYLDV Y10 TNV KOKT TOVG
TEMTIKOTNTA KO TN HETAPANTA TOLG TOLOTNTO. QQ0TOGO, Evag HeYEAOG aplOUog HEAETDV
€xet 0gigel OTL M TOLOTNTO TOV GLOTATIKAOV OVTOV £Yel PeATImOEl oNUOVTIKA KOTA TIC

tehevtaieg dVo pe Tpelg dekaetieg (Nogueira et al. 2012).
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To kpeatdAevpo Kol TO OCTEAAELPO. €ivol ML OYETIKG OIKOVOMIKY 7MYN
TPOTEIVOV Kol EYOVV ¥PNOIUOTOMNOEL EMTVYDC Y10 VO AVTIIKOTOGTIIOCOLV €V UEPEL T
yBvdlevpa oTo oUTNPESIE OPKETOV €100V ekTpepouevmy dvwv (Allan et al. 2000,
Kikuchi et al. 1997), yopic onuavtikég SUGUEVEIC EMMTOCELS 6TV AVATTLEN TOVC.

Xty épgvva tov Nogueira et al. (2012) yopnyndnkov tpeig diarteg o 10010
TOMOVPOS OPYIKOL copatikov Bapovg 41g. H mpmn mepieiye 1ybudrevpo, evd ot GAAEG
dvo mepielyav TOPOUOD. TOGOCTA OHOTAAELPOL Kot mrepdAevpov, 10% war 5%
avtioToy, aALL OLEPEPAY GTO TOGOGTO TOL AAEVPOL GOYLG / Elotokpaupne. Av Kot n
amOO0GN TG AVATTLENG NTAV TAPOLOLD. GE OAES TIG OLATPOPIKEG LETAXEIPICELS, 1) YNLUIKY|
ocvotaor £0e1Ee OTL To CUINPEGLO LE TO OLUATOAELPO Kol TO TTEPBAELPO AOENGE
ONUAVTIKA, GE OAOKANPO TO GAOUM, TNV TEPEKTIKOTNTA GE MO GE GUYKPLION WE TO
ocunpéclo  yBvoievpov. Télog, m owovouky aflohdynon €oeiée Ot pe v
EVOOUATMOON TOV AUOTAAEVP®V KOl TOV TTEPAAELP®V MG VTOKATACTOTO LYHvaAevpmv
pelvinke onuavtikd to KO6ToC TV {OOTPOPM®V, YEYOVOS TOL 00NYEl GE UEALOVTIKEG
npoontikés. Emeita kou omd v mpdoceatn (2013) dpon g amaydpevong twv
petomomueéveoy {okav mpoteivov ot tybvotpopéc otig yopeg ™G Evpomaikng
‘Evoong, onuovpyobvtol vEEG TPOOMTIKES YPNOUYLOTOINONG TOV TPOTEIVIKAOV TNYDV

Cowng mpoérevong (Kapamavoyimtiong, mpoeopikn nkotvovia).

1.6. H mp@T€ivn TOV EVTIOp®OV MG 6VGTATIKO TOV 1 Ov0TPoP®OV

Ta éviopa Bo pmopovoav Vo ATOTEAEGOVV IO EVOAAOKTIKY] ADGN Yo TNV
KOALYN VOGS HEPOVS TOV SATPOPIKMOV OVAYKDV TOV EKTPEPOUEVOV YOPUDY, HE TNV
npovimdOeon PEPara OTL N avdmTLEY| TOVG KO 1 TOLOTNTA TS E0MOUNG GAPKAG TOVG OEV

Ba emnpedletoan apvnrikd. Ta éviopo amoteAobv mAovoieg mnyég LoKNG TPOTEIVNIG
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(>40% tng oAMK™NG TOVS ENPNS OVGING) e «KOAO» TPOPIA amapaitnTOV ApvoEEwy, VA
amoteAoVV Kot mhovota Yy Mmav-evépyetag (Khusro et al. 2012). X ypnoponoinon
TOV EVIOLMV Y10 TNV EKTPOQT] YAPLOV GLVIYOPEL KOl TO YEYOVOS OTL TAL Yapla 6T UG
KOADTTTOUV Vo, LEPOC TOV SATPOPIK®OV ToVg avaykdv ue Evropa (Hill & Watson 2007),
KkaBmg avtd elvol TAoHo10 68 TPMTEIVES, AT Kot AAAL BpENTIKA GLGTATIKG amapoiTnTo
Y0 TOL YAPLoL.

Ta mpofAnuoata mwov ep@avilel apywKd m YPNOUOTOINCT TOV EVIOU®V ©C
oLOTATIKE TV 1YBLOTPOE®OV elvar 1 SBECIUOTNTO TOV EVIOU®V OTIS TOGOTNTES TOL
amortovvtal, 1N Un dwbéoun mpog To MOPOV KATAAANAN TEYVOAOYiD TOPUGKEVLNG
aAe0pov eVIOL®VY, KAODG KOl TO KOGTOG TNG EKTPOPNS TOV EVIOUMV, TO OTOT0 TPEMEL VAL

eivan avtaymvietikdé (Monentcham et al. 2009).

1.7. xomdg ¢ epyaciog

Etvon mAéov amodektd mwg peArovtikd ta ybvdievpa Ba ypnoorotodvrol pLe
QWO oTIS YBVOTPOPES Kol 16MG TEMKA ATOTEAEGOVV GUOTOTIKA-KAEWLL HOVO Y10,
GLYKEKPLUEVOLG TUTTOVS YBVOTPOPDOV (T.Y. ATEA®V 1YBVLII®V, TPOTAYLVCT], YEVVITOPES)
Kot petwBolv katd oAl o6Tig TPoPEg TG KOplag avamtuéne (Tacon & Metian 2008). H
TPOKANOT AoV oTIg HEPES HOg Yo T Propnyovia tov tybvokaiiepysudv gival va
aVOmTOEEL EVOAAOKTIKEG OLUTPOPIKEG TTNYEG Y10 TOL EKTPEPOLEVA YAPLA, T) TOPOYMDYY| TOV
omoiwv Ba givar owovopkd Brdoyn Kot eAKN Tpog 10 TEPPUAAOV.
H mapodoa mpotewvdpevn perétn kwveiton mpog v katehBvvon e€gvpeong
EVOALOKTIKOV OlATPOOIK®OV TNY®V, He Paom v TPpOTEVN ToV €VIOP®V, Yo TNV

EKTPOON YopLOV OTIG 1OLOKOAMEPYELES. KOOGS TG UEAETNG €lvar 1 dlepedvnoT NG
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SVVOTOTNTOG YPNOUOTOINONG EVIOU®MV ¢ KOUPLOL CLOTOTIKA TOV 1BVOTPOP®V TNG

EKTPEPOLEVTG TGUTOVPOC Sparus aurata.
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2. YAIKA KAI MEO®OAOI

2.1. Meypapatikos oyedlacnog

I¥0vo1 tov eldovg Sparus aurata pe apyw6d péco Papog 1,47 + 0,229
petapépbnkay, oe €01KEC ovokevaoies pe o&uydvo, and tov tybvoyevvntikd otabud
«ATAY IXOYOKAAAIEPTEIEZ A.B.E.E» (ITehaoyic ®O1DTIS0G) OTIC £YKOTOOTACELS
tov Tunuartog 'ewmoviag IxBvoroyiag kot Yodtvov TlepiBdAroviog oto Boro, dmov
kot éhafe yopo to mEipapa. Amd Tov apykd apBud, 240 1yHvda TorobeTnkay oe
TEPOUATIKEG OEEAUEVEG KOt apEOMKAY VoL EYKAUOTIGTOVV GTIC GLVONKES Yo GLVOAKE 3
nuépeg, eva évag aplipnog 100 ybvdiov Bavatddnkay yio TV TPoyUATOTOINe YNUIKOV
avoADGE®V TOGO GTO GAOMON, KOODS Kol 6T0 puikd 1610 avtdv (apykd detypa). Ta
10V aPEONKAY Vo EYKMUOTIOTOOV OTIG TEPOUATIKEG cLVONKeS Yo 10 nuépeg, OTOL
outilovtav pia eopd v nuépa. To meipapo dpkece cuvohlkd déko efdouddeg 70
pépeg, 1 Tovviov — 10 Avyovortov.

Ta B petd tov eykhpotiond tomobetOnkav oe Oefapevéc KAEGTOD
KUKAOMOTOG  KUKAOQOpiag Balocotvoy vepol. Ot TEWPOUOTIKES  EYKOTACTACELS
amoteAovvTay and 12 yvahva evudpeia yopntwomrog 60L 1o kabéva, Kabag emiong
Kol oo €vo, GUGTNIA UNYOVIKNG-BroAoyikng 0mOnong Tov vepol yio TV AmOUAKPVVGT
NG GLVOMKNG OUUOVIOS, TOV TEPITTOUATOV KOl VTOASUPAToV Tpognc. Katd tov
TPAOTO UV TOV TEPANNTOS, YpMoipomomdnke Boaiacotvo vepd amd TV TEPLOYN TOV
Alvkav Borov, evdd ot cvvéyewa vepd Ppdong cvvBetikng aratdtmrag 35%o. [pv
tomofetBel 10 Bohacovd vepd ota €vudpeia, TEPVOVCE OO AGUTO VTEPIDOOVS
axtwvoBoMMag (UV) v v amooteipwon tov and maboydvoug UIKPOOPYOVIGHOVG. €
KaOnuepivn Paon TpoyUATOTOIOVVTOV CLPMVIGHOS TOL TLOUEVE Kol AVTIKOTAGTOCT) TOV

vepov €m¢ kot 10% tov cuvoAkod dykov Tmv evudpeiov. Emmiéov, ava taktd ypovikd
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dtotnuaTo TomofeTovVTOY, TOGO GTO VEPO TOL EVLOPEIOL OCO Kol HEGO OTU GIATPO,
StdAvpa Baktnpiov ya tn vitpomroinon Tov almTovywv opyovik®v evacewv. H ddtaén
tov oegapevav kabmng kol Tov eiltpov arneikoviletar otnv Ewova 2.1. Ta 1y60dwa
Slympiomkay o€ 4 JTpoekéc opdoes, AauPdvovrac n kdbe pio SopopeTiKod
ounpéoo. H kdBe dSwrpopikn opddoo amotelodvtov omd 60 1yBvdw ta omoia
KatavepunOnkav oe vroouddec tov 20 atopov oe 3 evudpeia (4 SOTPOPIKES

petoyepioets, 3 degapeviéc-emavalnyels ava petayeipton, 20 1ybvdwa ava de&apevn).

Ewova 2.1: Adraén Oclouevdv Kol OmEWKOVION TOV GLGTHUNTOS QIATPOPIGLOTOC-
anooTepmoNg (PwTOYpaio GLYYPAPED).

Ol QUGIKOYMKES TOPAUETPOL TOV VEPOL eAEYYOovTAY KOB™ OAN TN O1dpKELD TOL
TEPAROTOS. Xe gfdopadiaio Pacn KoTaypapovToy HETPNCELS Yo T Beppokpacio Tov
vepov (21 °C), 1o pH (8,00 £ 0,4), qv aratdémta (34 + 0,5%0) kot 0 Sodvuévo
o&vydvo (>6,5 mg/l) pe ) yprHion eopNTdOV NAEKTPOVIKOV opyavwv. Emiong, oe taktd
YPOVIKA SlOGTHOTO TPOGOLopiloviay 1 cLYKEVIp®ON TG oMK auuoviag (<1 mg/l),
TOV VITPIKOV KoL VITpOIOV pe yprion eunopikav test-Kits. H teyvnt eotonepiodoc mov
epoapuoonke Mrov 12 opeg oog — 12 ®pec oKOTOVG HE TNV EVOAAOYN Vo

npayparonoteitor otic 08:00 ko 20:00, avriotorya.
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2.2. Zrtypéora — Xition

Ta mepopoatikd oumpécin  mapdydnkov pe v uéBodo TG KOWNG
meEMETOTOINONG OTIC €YKOTAOTAGES ToL Tunuoatog I'ewmoviog IyxBvoloyiog wot
Yodtwvov Ilepifadiroviog (Oeccoria, BOAoc) pe 1 ypfon meAletounyovng tHmov
California Pellet Mill xou fjtav otn popen Pubilopevov cdumnktov dopétpov 1,5 mm.

Ta téooepa  mepapatikd outnpécio  mov  yopnynnkov ota  1yBvda
Kataptiokay mote vo  givar  toogvepyelokd (22 MJI/Kg tpogng) kobhg kot
wwompateivikd (45% g tpoeng). Q¢ Pacikn mpoteiviky Ty L{oikNng mpoéAigvong
ypnowonomdnke vyning mowdtrag yBvdievpo. [a v  vmokaTAGTOGN TOV
Bvaievpov ypnoipomomdnke drevpo amd mpovduees ¢ poyag Hermetia illucens
(Loyddevpo). Ta eminedo GUUUETOYXNG TOV TPATOV LELOVOVTAY CTOOOKE GTO TEGGEPQ
ocunpéoia (A, B, I' kot A) pe mapdAinin otadiokn ovénon Tov ToGoGToL TOV dEVTEPOV.
‘Etot, to cumpécio A mepieiye poévo ybuvdevpo kot kaborov puydievpo, to B mepieiye
1Ovadevpo o€ UEIOUEVO TOGOGTO KOl £VOL TOGOGTO HLYAAELPOV, TETOO (MOTE 1
TPOTEIVN Tov TEAEVTOiOV VTokOBIGTOVGE TNV TPWTEIVY ToL TTPM®TOL KOTA 10% T™NC
GUVOMKNG TPpWTEIVNG TOL olmpeciov. Avtiotoro, oto I' n vmoxkatdotaon tov
1Bvadevpov and poydievpo Nrav g Tééng Tov 20% Kot 6to A ™¢ TaENS Tov 30%.XT0
ocunpéolo, €miong ypnoporomdnke ylovtévn KaAoumokiov, o€ otadepd TOGOCTO
(26%), ®¢ TPOTEIVIKN TNYN PUTIKNG TPOEAELOTG Ko TTNYY| VAUTAVOPAK®Y GOUPOVA LE
To. LEGO EMTEDD YOPNYNOTG PUTIKAOV TPOTEIVOV OTIS EUTOPIKES TPOPEG TNG TGUTOVPOG
onuepa. To Ghevpo citov ypnoyomomONKe MG EVEPYELNKN TNy KOl O EVEPYELNKO
OVTIGTAO UG TOV TEVTE IG0EVEPYELOKADV GLTNPEGIOV. (2G KOPLO TNYT EVEPYELNS, (3 KO

Mg TOAVOKOPESTOV AMTap®V 0EEmV ypnooromOnke to tybvélowo (ITwv. 2.1).
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Mivaxag 2.1: Xvototikd kol ynuikn ovotaon (% enil g vOmg ovciog) ToV TEPAUATIKOV

ouMpecioV.
YvotoTika (%0) A B r A
IxBvdrevpo 45 41 37,2 34
Muydievpo 0 9,5 19,4 27,6
Movtévn KoAapmokioh 26 26 26 26
Ztdpt, aiedpt 15 10 4,5 0
IxBvéraro 12 115 10,9 10,4
Burtapiveg & avopyavo ototysio 0,6 0,6 0,6 0,6
MCP 0,3 0,3 0,3 0,3
XoAivn 0,3 0,3 0,3 0,3
MeBetovivn 0,2 0,2 0,2 0,2
Avoivn 0,1 0,1 0,1 0,1
Burapivn E 0,1 0,1 0,1 0,1
Burapivn C 0,1 0,1 0,1 0,1
AVTILUKNTIOKT 0VGia 0,3 0,3 0,3 0,3
Xnpkn ovotaon (%)
Enpd ovcia 89,99 87,68 87,2 88,86
OMkég almtovyeg ovaieg 45,30 44,39 44,54 46,11
Olwéc Mmapég ovoieg 16,34 17,39 19,20 20,01
YSowdvepangl 30,07 28,86 26,44 23,51
Téppa 8,29 9,36 9,82 10,37
Ivideig ovcisgz 1,46 1,37 1,28 1,21
Evépyeto (MI/Kg)® 22,07 22,06 22,40 22,59
Mporteivy/Evépyewa (g / MJ) 20,52 20,12 19,88 20,41

' To nocoo16 TV voatavOpakmv ektymdnke pe oeaipeon omd o 100 0V CLVOAOL TOV TOGOCTMOV
npwteivng, Mmidiov katl €epag. Ta TeplocdTeEpa GLOTUTIKG (EKTOG TOVL HVYAAEVPOV Kal GAEVLPOL GIiTOV)
Nrov wa evyevikn yopnyia tng etonpiog BioMar Hellenic ABEEL.

’H TEPIEKTIKOTNTO TOV GLTNPECIOV G WWMOEIS 0VGIEG EKTIUNONKE OO YVOOTEG TEPIEKTIKOTITEG TV EML
pépovg ovotatikdv (NRC 1993).

*H OMIKT] EVEPYELD VTOAOYIOTNKE (G GAOPOIGUE TOV EMUEPOVS OMKADV EVEPYEIDV TOV TPOGPEPEL KAOE
Bpentikd cvotatikd AapPdvoviog v’ Oyn Tovg cuvteAeosté 23,6, 38,9 kot 16,7 Yo TG Tp®TEIVEG, TA

Mmidio kot Tovg vdatavOpakec, avtiotoyya (Atienza et al. 2004).
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M1kpoGvoTATIKA TOV YPNGIULOTOMONKAY (OC EUTAOVTIOTIKA TOV TPOPOV Kol
Statnpnnkav oe otabepéc TOCOTNTEG OTO TEGOEPN SLUPOPETIKA GLTNPESIN NTAV €Vl
EUTOPIKO TPOLLY LA PITOUIVAOV KOl 0VOPYOVOV GTOLXEIMV (Y10 Tomovpa Kot AaPpdit) pe
ocoppetoyn 0,6% (ITwv. 2.2) kaBadg ko ot Prrapiveg E xou C oe mocootd 0,1%.
2vykeKpéva aptvoEga, Ommg yoAivn, Avcivn kot pebetovivn, TpootédnKay 6e T0c0GTA
0,3%, 0,2% o1 0,1% avtictorya, yio va dtac@aricovv Toxdv avendpkela v yBvdiov
o€ avtd To otoyeia, evd mPooTédnke kot avtipvknTiokn ovcio katd 0,3%, ya v
ATOPLYT| EVOEXOUEVNG AVATTUENG LUK TMV GTIC TPOPEG.

H mpoviopen g pwoyog Hermetia illucens (Diptera: Stratiomyidae, black soldier
fly), mponibe and @uvowd TANBLGUO TG POYOC, TOL GLAAEYONKE GTNV TTEPLOYN TOL
Notiov IIniiov (Metoyt Apyaractic) pe t Pondeia tov Ap. X. Podumov. H ektpoen
dwmpnnke o ovvinkeg Beppoknmiov, oto gpyastipro Evroporoyiag kot [N'empykng
Zwoloylag tov tunuatog lewmoviag, @uvtikng Ilapayoyng kot  Aypotikov
[Tepiparroviog tov Ilavemomuiov Oeocoriog, v ®G LIOGTPOUO EKTPOPNG
ypnoworomdnkay  opyovikd (kKvpiog @LTIKEA kol Katd Og0TEpO  AOYOo (®IKA)
vroAeippata. Ot TPOVOUEESG TTOV ¥PNOILOTOMNONKAY Yoo TO TEPAUO TNG TOPOVCOG
épevvag cLAAEYONKaY amtd Tov XemtépPpro Tov 2012 péypt tov Ampihio tov 2013. Metd
TN oLAAOYN TOVG amodnkevTNKAY 6ToVG -20 °C péypt TV Evapén g eneepyacio Tovg
e popen dievpov. Ia to okomd avtd, o1 TPovOUPES ENpdvOnkay ce eovpvo Yo 5
wpeg otovg 40 °C, énerta apédnkav otov amaywyo yio 24 dpeg Kot KOTOTLY aAEoTNKAY
oe kokkopetpio <0,5 mm. INa v mepetaipo apaipeon g vVYpAciaG TOL OAEGUEVOD
dAevpov, awTo TomofeTNONKE Yo AALEC 24 DpEG GTOV amaywyo UEXPL TTOL 1] VYPUGIN TOV
aAevpov Nrav pKpoTep amd 12%, onueio aceaielog yio TNy aro@Luyn avembounTomv

HUKNTIOK®V 0ALOUDCEMV.
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H yopfiynon g tpopng fitav pe to xépt kabnpepviy, 2 Qopég Ty NUEPQ, Y10 TI
npateg 30 puépeg Ko Adppave yopa otig 10 m.p. kot 6Ti¢ 16 p.L., EVO HETd TO TEPOS TOL
TPOTOL UV M YOpNYNoN TG TPOoPNS ywotav puovo 1 eopd ™ pépa otig 11 mu. H

oition Nrav uéypt kopeopov (ad libitum).

Mivakag 2.2: H choTt00M TOV TPOUiyUaTOG PITOUVOV KO 0VOPYAVOY GTOLYEIDV.

TVoTOTIKA IMooétnra (Mg) / Kg popiyporog
Burapiveg

Butapivn E (90% a-toxopepoin) 58.333
Burapivn K3 3.333
Butapivn Bl 3.333
Burapivn B2 6.666
Butapivn B6 3.333
Butopivn B12 10
Nwotvikd 0&p 16.666
IMovtoBevio 0&H 13.333
Doiikd 0&o 3.333
Biotivn 100
Brrapivn C (nopen Stay C) 33.333
Avopyava cTorygio

Maoayydvio (0&gidro) 10.000
Yevodpyvpog (0&eidro) 33.333
Iwdovyo acPéotio (62% Ca) 400
Zeviddeg vatplo (1% cernvio) 84
AvOpakikd kofartio (51% kopditio) 333
AlAec ovoiec

Avtio&eidwtiko BHT E321 333
Alevpo yio puién 416.666
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2.3. Agrypatoinyieg

H extpopn toov 1yfvdiowv dmpknoe 70 nuépes. Katd t ddpkeia avtig g
EPLOdoL TpaypatomomOnkay 4 petpnoelg Papovg: oty Evapén Tov TEPAUOTOC, TNV
24" v 50" kou pia tedkh v 71" nuépa. To pnkog Tov yddwv petphdnke uovo v
TPAOTN Kot TNV TEAELTOiO NUEPA TOV TTEWPANOTOC. ['1a TV avausOntonoinon Tov yopidv
ypnowonomdnke eawvo&iBavoln oe cvykévipmon 0,10 ml/l. T ocvvéyewa, {uyiCovray
atoptkd kb B0 oe Luyo axpiPeiog 2 dexadikmdv yneiov (0,01 g) ko petpodvrav
10 pnKog pe rbvopetpo (okpifeio 0,1 cm). Tty tehkn uétpnon (71" nuépa) ta ywapio
Bovatonkov mapoteivoviog TNV TOPOPOVH TOVS OTO  avousOntikd av&avopevng
docoroyiog kot dpeong tomoBétnong tovg oe mhyo. [paypoatonombnkay ot HeTpNoELS
Bapovg Kot unKovg Kot 6T cuvEKE emAE TNKAV TUYaia 3 yapla and kabe oegapevn,
amofnKeLTNKAV Kot cuvinpnnkay 6tovg -20°C pHe OKOTO TN YMWKN OVAALGN TNG
OpenTiKng cVLGTACT TOV CAOUATOG TOVG (OAOKANPO CAOLLL).

AxolovOnoe topr| 6tV KotAMokn yopa 3 atopwv ond kdbe deapevn (9 drtopa
avd o1tnpEcto) pe okomd v {Oy1on Kot GLAAOYY TOL NTOTOG Y10 TPAYLATOTOINGT TV
YNUWKOV — avoddoeov  autod  (amoBfkevon kot woEn otovg -20°C).  Emionc
npaypoatortomOnke eiletonmoinomn 3 atdopmv and kdbe degapevn (9 ava clrtnpéoto) pe

GKOTO TNV YNUIKT avAAVCT) TOL HVTKOD 1GTOV.

2.4. Mapapetpor avartvEng Kot aglomoineng g TPoPNg
24.1. @vnoypétto
H xataypagn mg Ovnoywodmrag mpaypoatomolovvtay oe kabnuepvr Baon yo

kd0e de&apevn Egxwpiotd. O tHmog vToloyiopnov ¢ givat:

Ovnowdtra %= (apyikdg aptOpds yapidv + TeAKoc aptOpdc yapuomv)/2*100
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2.4.2. A¥Enon olkov Bapovg yaprov
H av&non tov olkod Bdpovg eivar to kKabapd BAPog TOV GOUATOC TOV YoPLUDY
OV AOKTNONKE KATA TN O1APKELD TOV TEWPAUATOS Kot LITOAOYILeTal Omd TNV TOPAKAT®

oyéon:

AvEnomn olkod Bapovg (g) = Wi (tedikod Bapog) — W, (apyikd Bapog)

2.4.3. Moocooto avénong Tov oAkov fapovg
To 0600616 avENONG TOL OAKOV PAPOVG avTpocwTeVEL TV ekatoatiaia (%)
avénon tov Papovg cmdpaTog Kot vToloyileton g €Ng:

[Mocootd avénong Papovg (%) = [(Weews — Wopys)  Wapyes] * 100

2.4.4. Eidwkdg pvOpodg avamtoéng
O nuepnotog ed1koc puBudc avamtvéng (specific growth rate, SGR) exppdlet
TV NUEPNOLOL TOGOGTINN AHENGT TOV OAKOV BEPOVG TOV YaPLOV GTO YPOVIKO O1ACTN LA

7oV o1TioTNKE Ko diveTal amd T oyéon:

SGR (% / nuépa) = {100 x [Ln (W;) — Ln (W1)] / nuépeg oitiong}
Omov,
Ln (W3) = 0 puoikdg LoyapBog tov teAkol olkoD Bapovg

Ln (W1) = 0 @uoikdg AoyaptBpog Tov apytkod oikov Bapoug

2.4.5. XuvTeAEOTNG HETATPEYIUOTNTOG TS TPOPNS
O ovvieleotig petorpeyotnrog g tpoeng (food conversion ratio, FCR)

ek@palel to Pabud aomoinong e TpoPns amd tao Yapla Kot diveton amd tov A0yo g
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TocOTNTOG TNG TPOPNG oV YopnyNnOnke mpog v avénon tov olkov Pdpovg tovg. O

GLVTEAEGTNG HETOTPEYILOTNTAG TPOPTG LIToAOYileTan amd TN oyéon:

FCR = tpoen mov yopnyndnke (9) / avénon Propalog tov (oviavov ydvov ().

2.4.6. XuVTEAEOTNG UMTOOOTIKOTNTUS TPOTEIVAV
O ovvieleotng amodotikoTTag TV Tpoteivedv (protein efficiency ratio, PER)
ek@palel v avoroyio petald e avénong Papouvg Twv yopidv Kot TG TPMTEIVING Tov

katavoromOnke. O cvvieleotng voroyiletat omd TV oyéon:

PER = av&non Bapovug (g) / tpmteivn mov katovaindnke (g)

2.4.7. XuvteleoTnS SLOTPNONG TS TPOTEIVIC
O ovvieleotg datpnong g npwteivg (protein retention, PR) ekppdlet tnv
ToGooTIoi0 HETAPOAN TNG MEPLEKTIKOTNTAS £VOG 16TOD GE TPWOTEIVY] GE GLVAPTNOT LE
TNV TOGOTNTA SLOUTNTIKNG TPOTEIVNG oV Yopnynonke. O GLVTEAEGTNG dATPNONG TG

TPOTEIVNG LVTOAOYIGTNKE Y10, TO PVIKO 16TO TOV YAPLOV COUPOVA LLE TN GYXEON:

PR (%) = 100 x petaforn mpmteivng otov 1610 () / TpoTeivn Tov Katavolodnke (9),
Onov petoforn mpwteivig (g) = (telkn TeplekTkdTTO TPOTEIVNG, % X TEAKO Bdpog,

) - (apyixn meplekTIKOTNTA TPOTEIVING,% X apykd Bapoc, g)

2.4.8. XONOTONETPIKOL OEIKTES
Ot copatopetpikol delKTEG TOV LTOAOYIGTNKAY NTOV: O NTATOCMUATIKOS OEIKTNG
(Hepatosomatix index, HSI), o evdoomloyvikog deiktng (Viscerosomatic index, VSI)

Ko 0 dgiktng evpwotiog (K):
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HSI= Bdpoc fratoc x 100 / Bépoc copatog (eKktoOg evidsbiwv, matog)
VSI= Bédpog evtochiwv x 100 / Bépog copotog (ektoc eviochimv, Nmatoc)

K= OA\ké Bdapoc copoatog x 100 / Olkd uﬁ1<0g3

2.5. Xnuikég avorvoelg

2.5.1. IIpocoropiopds OMKAOV MTAPOV 0VGLAOV

O 7POGOIOPIGUOC TOV OMKOV AMTAP®Y 0VGLOV GTO, TEWPOUOTIKA GLTNPEGLO Kot
oTOV HVTKO 16T0 TOV Yaplov Eyve pe v péBodo exydiong Soxhlet (AOAC 1995) Xg
yodAva doyela ekydAong mpootédnkay 3 méTpeg Ppacol Kot Kataypdeonke 10 BApog
toug o€ Quyo axkpiPeiog 4 dekadtKOV Yyneimv. Znv cuvExel EpaprOGTKAY 6T S0yl
yoptvor nOupoi. Zvylomke mocodOta delypatog Papovg 2g ko peTopépOnke oT0
xaptvo doyeiov nBpov. To detypo Tov 16GTOV, Kot TNG TPOPTG GE KATOLEG TEPUTTAOCELS,
npénet va etvan Enpapévn ko akeopévn. H Enpavon mpaypatonoteital 6e povpvo 6Tovg
105°C yua mepinov 24h (uéypt otabeponoinong tov Bapovg tov deiypuarog). 1o yudivo
doyeio exydMong mpootédnkav 150ml netpelaixod abépa, otov omoio suPanticTnKoy
ta xbptva doyeio OOV pe to delypa. Ta yvahva doyeia exydiong poll pe tovg
YOPTIVOUG MOUOVG HETOPEPONKAY GE €101KN] GLOKEL] EKYVAIONG ATOP®OV OLCIDOV
(ovokevn Soxhlet). Katd t dadikacio tng exyvAiiong, ta delypota Oepuavinkay otovg
150 °C vrd v mapovsio Tov 0pyoavikov S1aALTH, OToL EAaPE YMPO TO TPATO GTASI0
g exyvione. ‘Emetta, o opyavikodg 610A0TNg amoppopndnke kot ekmAvdnke oto detypo
v 1,5h, 6mov éhafe ydpa 1o devTEPO GTAd10 TG ekyOAMonc. Katomy, amoppoerdnke o
SdoAvtng yoo 15min pe amotédleopo o OMKG ATl TOV OEIYUOTOS VO TOPOUEIVOVY
oTovV TAto Tov Ooyelov ekyOAoNG. [ v amopdkpuven TV  VTOAEWUUATOV

netpehoukod aBépa ta doyeior (ywpig Tovg YbptTivoug MOUOVG) HETOEEPONKAV GTO

Institutional Repository - Library & Information Centre - University of Thessaly
18/05/2024 11:34:01 EEST - 18.118.164.42



21

@ovpvo ya 15min otovg 105°C. Ttmv cuvéyeta tomodethOnkay og apuypavtipa yo 1h
T0 AMyoTEPO Ko wapOnkav ol petpnoelg fapovc. To kabapd Bapog Twv Mmap®dv 0vGLHV

dtvetat amd Tov TOTO:

Olkd Mmida % = (W(Q) TeMKO doyeio exydong — W(g) apyKo doyeiov SKX{JMGng) *100

2.5.2. Tpoocdopiopog al®mTovy MV EVOCEMV

O TPpocd1opIoUOG TOV OAKAOV Al®TOVY®MV OVGLOV TOV TEPUUATIKOV CLTNPECIOV
KOL TOV UDIKOV 16TOV TOV yopudv mpoyuatonomdnke ue t pébodo Kjeldahl (AOAC
1995) H S1adwcocio 1pocsdiopiopod tawv almTodymyv eVvOcemv Xl o ENG:

e Quyo akpiBeiag tecoapv dekadtkav yneiov Juyiotnkay Seiypato tpoeov -
poikav wotov Papovg 0,29 (3 emavainyelg yuoo kébe delypa) kot petapépOnkav oe
dokuaotikovs coinves mEYNG. Ilpootédnkav 2 taumiétec xatoivtn Kjeltabs (59
Potassium Sulphate K,;SO4 xot 5g copper (I) Sulphate CuSO, 5H,0) yi va
emtovvOel M avtidpaon g mEyne. Xty cvvéyela, tpootédnkav ota detypata 15ml
mokvoL Beukod o&éwc (H2SO4) ko tomobetovvtar oty cvokevt| néyng Kjeltec 2000. H
dadikacio g méyne mpaypotonoteiton otovg 150°C yio 85min. Me v cvokevn
TEYNG EMTVYXAVETOL TO PPAGILO TOV dEYHATOV Ko Le TV fondeia tov moukvoy Betkon
o&ém¢ mpaypatomoteiton diomactn Towv aloTovywv evocemy. To adésuevto dlmto (N)
deopeveton e tnv popen Oetkov appwmviov (GrAag), Le TV €ENG avtidpaon:

Opyovikd N + HySO4 2 (NHy),SO4 + H,0 + CO; + Aound mapampoiovta.
Ao ohoxkAnpwBel n dadwkasio TG TEYNS TOL OELyHOTO, APIVOVTAL VO, KPLMGOVV Y10
15min

Kotémv, ta deiypota tomobetovvtor o€ ocvokevy] amodotalng, oty omoio

npootifevrar 100 ml arootaypévov Hp0, 80 ml NaOH ka1 50 ml H3BOs. H dwdikacio
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dwapket 6min. To Oeukd aupdvio, Tov giye mapaydei katd v dadikacio ™ TEYNC,
avTpa pe vopoeido tov vatpiov (NaOH) ko amodeopevetor appovia (oe aépla
popen) kot Beuxd vatplo (NaxSO4). H appovia (NHy) érnetita avtidpd pe Popikd o&o
(H3BOs) ko 10 Glwto 1oL deiypatog dsouevetar o€ poper Popikod appmviov,
COUOOVO LE TIC EENG OVTIOPACELG:

(NHg)2S04 + 2NaOH - 2NH3 + NapS0O4 + 2H20

NH3 + 2H3BO3 > NHg*:HoBO3™ + H3BO3

To Bopkd QUUOVIO GUYKEVIPMOVETOL GE KOVIKN OLIAN TOL TePieiye 4 otayoves pvBpod
tov pebvieviov (deiktn pH).

To 1ehkd 614610 ™ dwdikaciog amoterel 1 TITAOSOTNONG TOV SOADUATOC
Bopucod appmviov pe apatd ddAlvpa vopoyrlmpikod o&Emg (0,IN) vrd Kabeotdg
ouveyNg Kivnong cOUe®Va LLE TNV avTidpaon:

NH4:H2BO3™ + HCI = (NH4)Cl + H3BO3

H ovyxévipmon (ce moles) towv 10viov vépoyovov Tov amaitodvIol Yo Vo
KOTOADGOLY TNV ovTidpaoT £mG TO TEAMKO onueio, 1600VVOEL LE T CLYKEVIP®GT] TOL
aldtov ov mepéyel To delypa. H addayn tov ypdpatog tov Ogiktr, and Kitpvo cg
@OVE0, KOTAOEKVOEL TO TEMKO omueio g avtidpaone. H mepiektikdmmro tov
detyparog og almwto (N %) vmoloyiotnke amd T oxeEo:

N % = [(ml HCI — ml tupro®) X 0,8754] / Wisuycoc

2.5.3. TIpocodwopiopdég t€ppag
e mopipoya doyeia Cuyilovpe detypa pwikod 1otod — tpoeng Papovg 1,59, ot
Cuyapid akpiferog 4 dekadikdv yneiov. Xty cvvéyxelo tomofetodvtol tor detyporto

OTOV OmOTEPPOTIPO, N dudikacio mpoaypotomoteiton otovg 600°C yio 24h. (AOAC
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1990) Megtd 10 TEPOC TOV EIKOGILTETPOMPOL Tl deiyuata pévovv yia 1h dote va
KPLMOOLV. XNV  ouvvéxew mapOnkav petpnoelg Papove towv  derypdtov. H

TEPLEKTIKOTNTA TOV detypdtov o€ T€ppa (%) vroroyileton pe Tov €£1¢ THmO:

Téppa. (%) = (Wréppag (g) X 100) / W delypotog (9)

2.5.4. Tpocdwopiopog vypaocioc/ Enpis oveiog

O mpocdiopiopds vypasiog/ ENPNg oLGING OTA TEWPAUATIKE GLTNPESLO KoL GTOV
HUUiKO 10T0 TOV YopldV TPpaypatomomonke pe tv cvAloyn delypdtwv, avtiotolyd,
Bapovug 1,59 kar axkorloHOwe v ENpoven TV SeyHdTmV o€ povPVO Yo 24 dPEG GTOVG
105°C. (AOAC 1995) Ztv cvvéxela, apod mépace o ypdvoc Efpaveong, ta deiypata
Bynkov amd to povpvo Kot TorobetOnkay o€ Oepuokpacio dopotiov Yo SMin dote va

yuyBovv. To mocootd g vypaciag/ Enprg ovoiag vroAoyiletar mg e€Ng:

Wénpﬁg ovoiag = WS&l/rog petd v ENpavon pali pe to dokio ~ WSlGKiov
Enp1y ovcia % = (Wenpric ovsiae X100) / Wieyroc

Opoa,

Wuypacia = W581/‘I:0§ - (W681/rog petd v Enpoveon WSlcsKiou)

Yypacio % = (Waypasia X 100) / Wieyroc

2.6. Iotoroywki| e&étaon

[Mo ™ KpOGKOTIKY| AVATOUIKT) LEAETN TOL NTTOTOG YPTCLOTOMONKOY TEXVIKES
16ToA0Yi0G o1 omoieg meptlapPdvouv Ta €€Mg oTad0: ATOUOVMOOT] TOL NTATOG AT TPl
detypota Toumovpog amd kibe evudpeilo, LOVILOTOINGT TOL 16TOV G SLAAVLLO OVOETEPTG

@opuoAng 10% vyia 48 dpeg, apuddTmon - dladyaon - EYKAMOT TOL 16TOD GE ToPAPivn
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TNV 16TOKWVETO Y10 15 dpeg, euPdmtion Kot €YKAEIGUOG GE TOPOPivY), TOU TOVL 16TOV
OTN WKPOTOHO peYEBove 6 pm, amomapaeivocn otn eAOGYa evOg AVYVOVL, XPMOT TOV
16700 G€ JAAV U XPMOONG OUOTOELAMVIG — EMGTVIG Kol TEAOC GTEPEOTOINGN TOV TOUMV.

['o to okomd avtd YpnoporomOnkay pHEPN Tov NraToc and 3 yapla and kabe
oe&apevi), cLVOAIKA 9 yaplo amd kdbe datpoeikn petoyeipiorn. Ot 16TOAOYIKES TOUESG
peremOnkav og ontikd pukpookomio (Axiostar plus Carl Zeiss Light Microscopy, Carl
Zeiss Ltd, Gottingen, Germany) oe peyéBovon x 40. Ov amewkovicels «dOe
TOPOUCKEVAGLOTOS POTOYPAPNONKAV HECH E01KOV TPOGOUPUOGUEVOD GTO UIKPOGKOTIO
QOTOYPOEIKOD @akoD. Ol amekovicels KAbe 16To0 TOL HIOTOG YPNCLOTOMONKAY Yid

TNV IGTOAOYIKY| TEPLYPAPT THG MTDIOVG EKPVAIGNC GTO NP TOV YOPLDV.

2.7. TIpoco10PLo PG APUPMOVINGS, VITPOODV KAl VITPIKAOV

Metd to téhog tov mepdpatog tomobethOnikay 13 yapo mapopoov peyéboug
o€ KaOe deCapevn, pe amevepyomomueva ta eidtpa vepov. TapOnkav delypata vepon
(100ml/de€.) kon émerta ta yapo ortiotnkov pe 2,00 g tpoeng amd ta A, T' ko A
datpoikd ortnpéota (2 6eE/d10TpoPIKT LETOYEIPLON). LT GLVEXELD TPOYLLOTOTOW ONKE
detypatoAnyio vepob 4, 12 ko 24 dpeg petd 10 téicpo. Mg 10 mEPAS TOV TPMOTOL
24®pov T YAPLO ETAVACITICTNKAY KO GUVEYIGTNKAY 01 derypotoAnyieg votepa amd 36
Kot 48 dpeg amd TV ®PO TNG TPOTNG GITIoNG. ZTo OElyloTo VEPOD TMV EVLOPEI®V
npocdopiotke n ok appovie (NHs-NH3), ta vitpicd (NO3) kot vitpddn (NO»)
WOVTo.  UE  YPNOLUOTOINCY  EUTOPIKOV  okevooudtov tomov test-kit. H omowa
POPOTOiNGN GTNV TOWOTNTA TOL VEPOD HETAED TV £VUIPEI®V TOV SLPOPETIKMV
STPOPIKAOV peTayEPIcE®V 0EI0A0YNONKE e GKOTO TN JEPELYVNON JAPOPDV MG TPOG

Vv amofoAr Tov al®tov PeTall TV S0POPETIKADV CLTNPEGIMV.
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2.8. ZtaTioTIKY avdivon
Ta dedopéva TOV TAPAUETPMOV OVATTUENG TOV YapLOV, a&l0ToINoNG TG TPOPNS
KaOMOG Kot TOV HETABOADY GTN ¥NUIKT] CVGTOGT TOV HVTKOV 16100 enelepydodnkay pe
™ uébodo tng Avdivong tng Awaxvpavong Movig Katevbuvong (one-way ANOVA)
Kol 01 010popég Kpinkav otatioTikd onuovtikég yia Tnég P < 0,05, Ztic meputtdoelg
omov 1 ANOVA £é0e1e oTatioTikd onUavTiKEg StopopEs, To dedopéva, LTOPANONKAY
oto Tukey’s test yw tov eviomoud TV SPOPOV UETAED TOV  SLUPOPETIKMV

petoyepioemv (Zar 1999)
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3. AIIOTEAEXMATA

3.1. Ovnopétyra

Xe OAN T ObpKELD TOL TEWPANATOG CNUEIDOONKAY BvnouoTTES TV 1YBVLdimV
OA®V TOV JTPOPIK®OV OpAd®V o€ 1060010 19,58% (47 dtopo oto cvvoro Twv 240).
[To avaivtikd (ITwv. 3.1), yio v A STPOPIKN OUAOO KATAYPAPNKE TOGOGTO
Ovnowwotteov 20,0 £ 10,0%, yia v B datpoewn opdda 18,3 £ 7,6%, yuoo mv I
SITPOPIKT opdda Kataypapnke tocootd Bvnotpotitov 20,0 £ 10,0% kot T€Aog yia ™)
A dwtpogikn opdda 23,3 + 7,6%. H otatiotikn) eneepyacio pe v péBodo one-way
ANOVA £de1&e 011 1 Bvynopdmra Tov yopldv dev SIEPePE ONUAVTIKE HeTaE) TmV

Srapopetik®dv opadmv (P<0,05).

Mivakag 3.1: Ovnopdteg (N, apBpdg terkdv atdpwv) kot 1ococto (Yo ToOL GUVOALKOD

apykov TANBucpov). Ot TIHES OVTUTPOCOTEDOVY HEGOVG OPOVG £ TUTIKY] OTOKALO).

Ximpéola N %
A 4,0+ 2,0 20,0 +£10,0
B 3,7+15 183+£7,6
r 40+20 20,0 £10,0
A 4,7+15 23,3+7,6

Inu.: Agv mopomphiOnkay OTOTIOTIKG GNUAVTIKEG OlPOopEG UETOED TOV  SLOPOPETIKMV
STPOPIK®Y OUAd®V, TOGO 6TOV aPlOd TV BVNGIUOTATOV OGO Kal GTO TOGOGTO QLTAOV.

3.2. Mapapetpor avantvéng Kot aSlomoinong g TPOPNS
3.2.1. Kota v évapén Tov Tepapatog
To apywd péco Papoc ko pnkog tv ybvdiov katd Vv Evapén Tov

SITPOPIKOV TEPALOTOS YL To GTOMe. oL TomobetnOnkav ota evudpeio pe 10 A
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ounpéoto nrov 1,47 + 0,009 kot 5,1 + 0,03cm (ITw. 3.2). T avtd mov tomofetrOnkay
ota evuopeia pe to B outnpéoio rav 1,47 = 0,009 ko 5,0 £ 0,03cm avtiotoygo. ['a ta
dropa tov I' curtnpeciov to apywo Papog ntav 1,47 + 0,009 ko T0 apykd unkog 5,0 £
0,05cm. Télog, v T 1B0d mov Ba daTpépovtay pe 10 A ocunpéoto nrav 1,48 £
0,01g ka1 5,0 = 0,07cm avtictoyyo. A&V TOPOLGLAGTNKOV OTOTIGTIKG GNLOVTIKEG
Slapopéc oTo apyko Papog kot To apykd punkog twv atdpmv (P<0,05) katd v évapén

TOV JLUTPOPIKOV TEIPALATOGC.

Mivaxag 3.2: Apyko péco Bapog (g) kot apyikd HEGO OAKO pUNKog (CM) Tev 1By Katd TV

&vapén tov mepauatog. Ot TIHEC AVTITPOCHOTELOVY LEGOVG OPOVG + TUTTIKT ATOKAION.

A B r A
Apyké Bapog (9) 1,47+0,00 1,47+0,00 1,47+0,00 1,48+0,01
Apyiko Mikog (Cm) 5,1+0,03 5,0+0,03 5,0+£0,05 5,0+0,07

Inu.: Agv mopomphnKoy OTOTIOTIKA GNUOVTIKEG Ol0Popég HETOED TOV  OLOUPOPETIKMV
STPoPIK®V 0UddmV, TOGO 6TO apyYIKd BAPOG OGO KOl GTO OPYLKO UNKOG TOV YoPLOV.

3.2.2. Kot v 24" nuépa nerpdportog

To péoo Bapog Tov yapidv katd v 24" nuépo Tov dTpoPikod TEPAUUTOC
(Mw. 3.3) rav 5,24 + 0,199 Yo ta GTopo mov datpdenkay pe 1o crtnpécto A, 3,50 £
0,299 v Ta. dropa mov dtatpapnkayv pe to curtnpécto B, 3,20 £+ 0,349 ywo o dTopo Tov
Swrphoenkav pe to osumpéoto I, evd yio avtd mov datpdenkav pe 1o ortnpécto A 1o
péco Papog tovg Nrav 3,11 + 0,449. Me Bdaon T0 OMOTEAECUATO TNG GTOTIGTIKNG
avdAvong 1o néco Papog Twv yapidv g A petayeiptong NToV CNUOVTIKA LEYOADTEPO
(P<0,05) o€ oyéon pe avtd tov petayepicewv B, ' kot A. A&ilel va avoeepbei mog

mapotnpnOnke po tdon peimong Tov copatikov Bdpovg TV yapuidv pe v adénon
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TOV EMITESOV TOL HVYAAEVPOV GTO GILTNPEGLO, YWPIC MOTOGO ALTH VO, VAL CTATICTIKA
OMNUOAVTIKN.

H péon avénon tov copotikod PBapove (Iv. 3.3) ya v 24" nuépa tov
nepapatog ntav 4,10 £ 0,489 v ta dropa g A petayeipiong, 2,03 £ 0,299 yia ta
dropa ™¢ B petoyeipiong, 1,73 = 0,349 ywo ta dtopa g I' petayeipiong, evo yu ta
dropo g A petoyeipiong n péon avénon Papovg ntav 1,64 = 0,44g. Zopeova pe ™
OTATIOTIKY] avdAvon M péon adéNcmn TOL GOUOTIKOL PApovg TwV Yapldv TNng
petoyeiptong A Nroav onuavtikd peyordtepn (P<0,05) oe oxéon pe tg TpéS TOV

VIOAOMOV PETAYEPICEDV.

IMivoxkag 3.3: Zopatikd Bapog (9) kot avénon Bapovg (g) tov yddwv, SGR (%/mu) kor FCR

Kot v 24" nuépa tov mEPauatog. Ot TIHEG AVIITPOSMONTEVOVLY UEGOVE OPOLEC £ TLTIKN

amoKALo).

A B T A
Zoparicd Bapog (9) 50440,19°  3,50£029°  320£0,34°  3,1140,44°
AvE. Bapovg (WG, ) 40:0,48  2,03+0,29°  1,73+034  1,64+0,44°
Zov. ketavékoon () 448+013"  340:0,06°  3,14+0,09°  3,13+0,42°
SGR (%o/mp.) 55240,16°  3,76:0,37°  3,36:048"  3,23+0,61°
FCR 1,1120,20°  1,69+0,17%°  1,84+042°  2,00+0,53"

Inw.: Tiég mov dev avtimpocmrebovial and Tov 1010 ekBETN JElYVOUV GTOTIOTIKMG G LOVTIKY|
Spopd (P<0,05) peta&d tv daTpoPiK®dV OpAd®V.

H cuvolikn kataviimon Tov yaptdv uéypt tnv 24" nuépa tov meipauotog (M.
3.3) ntav 4,48 £ 0,13 yo ta dropa g A datpo@ikng opadag, 3,4 + 0,06 yo avtd g

B owatpogikng opdoag, 3,14 £ 0,09 yia ta yapa e I' dtatpoeikng opdadag Kot TéA0G
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nrav 3,13 + 0,42 ywo ta dropa g A dtatpopikng opdoos. H otatiotikn avédivon £deiée
0Tl T0 YaAplo 7OV OLTIGTNKAV HE OLTNPESIO TA Omolol TEPLElYaV KATO0 TOGOGTO
pouydAevpov giyav onuavtikd yapniotepn (P<0,05) katavalmon Tpo@hg CLYKPITIKA pe
To Yaplo TG opadag A 1o outnpEcto TV omoiwmv epieiye Lovo 1Budievpo.

H péon tun tov €1dkod puBuod avdamrtvuéng (SGR) (ITwv. 3.3) frav 5,5 +
0,2%/Mmpépa v ta yapla g datpo@ikng opadag A, 3,8 £ 0,4%/Mmuépa vy to yépo
g B dwatpoekng opddag, 3,4 £ 0,5%/Mmpépa yuo ta wapla g I dtatpopikng opddog
kot 3,2 = 0,61%/Mmpépa v ta wapla g drtatpoeikng opddos A. H tiun tov SGR ya ta
YApLo TOV STPAPNKAV LE TO GLTNPEGIO A NTAV GTATIGTIKA CUAVTIKGE HLEYAAVTEPT OO
exeivn tov yoplov mov dwtpaenkay pe ta B, I' kot A cumpéoia. TapoammpnOnke pio
tdon pelwong Tov €Wkov puBUOY avATTLENG HE TNV &N TOL EMITEIOL YOPNYNONG
TOV HUYOAELPOL GTO GLTNPESLO LE TN UIKPOTEPT TUUN VO KATAYPAPETOL Y10 TO WYAPLL TNG
A petayeipiong. . QotOG0 T OEV NTOV CTOTIGTIKA GTLLAVTIKT)..

H péon myun yio tov cvviekeotn petatpeyipnotnrog me tpoeng (FCR) (ITw. 3.3)
exktyunOnke 1,1 = 0,2 yuo ta dtopa g A dtpoeikng opadag, 1,7 + 0,2 yuo ta dtopa
¢ B dwatpopung opddag, 1,8 = 0,4 yia ta dtopa g I' dtatpopikng opddos, v yo
T dropa mov dtaTpdenkav pe 1o A crtnpéoto n i e FCR ftav 2,0 = 0,53, Av kot
mapotnpnOnke po taon avénong tov FCR pe v avénon tov emmédov yoprynong tov
HOYEAELPOV GTO OLTNPECIO, MOTOGO OgvV TAPATNPNONKAV CTOTIOTIKO GNUOVTIKES
Srapopég (P<0.05) peta&d tov dtrpoeikdv opddmv. H yauniodtepn tiun tov FCR ftav

YO TOL YAPLO TTOV S TPAPNKOY LE TO A o1Tnpécto.
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3.2.3. Kot v 50" nuépa neipdpotog

To péoo PBapog Tav yopidv v 50" nuépa tov dratpoeikod mepduatog (.
3.4) fjrav 12,03 + 0,719 yia to dropa mov dwTpdenkay pe 1o A oumpécto, 7,61 +
0,599 yw ta dropa mov dwTpdenkav pe o B cumpéoto, 6,45 + 1,09 yuo ta dropa mov
dwrpdonkav pe 1o I' ournpéoto kot téhog 6,41 + 0,779 yuo to dTopo Tov SoTpaenKoy
pe to A ocunpéocto. H otatiotikd onpovtikd peyodvtepn Tt tov pécov Pépoug
KOTAYPAPNKE Yo TO WYAPLoL IOV S TPAPNKOV He TO A ounpécilo 6 GUYKPLON UE TIG
avtiotolyeg TWéG tov oumpecsiov B, I' kot A mov dev TOPOLGIOGOV ONUOVTIKEG
drpopég petald toug. A&ilet, ®otdc0, va avapepbel Tog mapatnpndnke tdon peioong
TOV GOUATIKOV BAPOVG TOV YOPLOV HE TNV odéNoT ToL EMMESOV TOV LVYIAELPOV GTO
outnpéoto, dmmc cLVEPN Kat KoTd TV 24" NUéP TOL TEPAUOTOC,

H péon avénon tov copatikov Bapovg (ITwv. 3.4) frav 10,56 £ 0,729 v ta
dropa g petayeipiong A, 6,14 £ 0,599 yia ta dtopa g petayeipong B, 4,98 + 1,09
yw to dropa g petoyeipiong I' ko 4,93 + 0,789 yw to dropa g petoyeipiong A. H
GTATIOTIKA ONUOVTIKA peyaddtepn péon avénon Papovg kataypdenke yio ta yéplo Tov
oltpdenKay pe T0 A GLTNPEGLO GE GUYKPION UE TIG OVTIOTOLES TIUES TV VITOAOITWOV
ocunpeciov. H pikpotepeg Tipég yior v avénomn tov BApous Tov Wyopldv KoToypaenKoy
v TG petayepioetg I' kot A, av Ko dgv NTaV GTATICTIKA CTUOVTIKES Ol OL0POPEC.

H cvvolikf kotavalwon tov yapidv kotd v 50" nuépa tov mepduotog (Tw.
3.4) rav 11,00 £ 0,22 yia ta dropa g A dotpo@ikng opddag, 7,97 = 0,01 ywo avtd
¢ B dwrpoeikne opdooc, 7,19 £ 0,05 yu ta wépia g I' datpo@ikng opddag Kot
téhog Ntav 7,05 = 0,33 yio ta dropa g A SltpoPikng opadas. Aev TapovcIioTKOY
ONUOVTIKES O10pOpEG LeTaED TV otnpeciov B, T kot A. H otatiotikd peyolvtepn tun

mapatnpOnKe oty A S10TPOPIKT) ORLAdA.
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H péon tyun tov €dwod pvBuov avéamrtuéng (SGR) (ITwv. 3.4) ftav 9,14 +
0,26%/Mmuépa yo ta yépro g A datpoeikng opddag, 7,14 £ 0,33%/Mmuépa yo ta
yapla g B dwatpogikng opddag, 6,39 + 0,71%/Mmuépa yia to wapla g I' dtatpoeikrig
opddac Kot TEAOG Yo o yaplo TS A SoTpo@ikng opddog n péorn tiun nrav 6,37 £
0,52%/Mmpépa. H ototiotikd onpavtikd peyadvtepn péomn Ty Tov €101Kov puOpov
avATTLENG KATOYPAPNKE Y10 TO WYAPL TTOV SLOTPAPNKOV LLE TO GLTNPEGLO A G€ GYEon UE

TIC OVTIOTOLYES TEG TV outnpeciov B, I' kot A.

IMivoxkag 3.4: Zopotikd Bapog (9) kot avénon Bapovg (g) tov ybdwv, SGR (%/mu) kor FCR

kotd v 50" nuépa tov mepduatog. Ot TIHEG AVIITPOCHOTEVOLY HEGOVE OPOLE + TLTIKN

AmTOKAMON.
A B T A
Zopatiké apog (g) 12,0340,71°  7,6140,59°  645+1,0°  6,41+0,77"
AvE, Bapovg (WG, g) 1056072  6,14+059°  498+10°  4,93+0,78°
Tov. KaTavaroon (g) 11,0000,22%  7,970,01°  7,19+005°  7,05+0,33"
SGR (%/mp.) 9.14+026%  7,14+033°  6,39+071°  637+052°
FCR a ab b b
1,04£0,02%  1,31+0,15 1,46+0,15 1,44+0.14

Inw.: Tipég mov dev avtimpocmmebovtal and Tov 1010 ekBETN JElYVOUV GTOTIOTIKMG GNULOVTIKY|

dapopa (P<0,05) petal&d tov SOTPOPIKOY OUAd®V.

H péon myn yo tov cvviekeot petatpeyipnotnrog me tpoeng (FCR) (ITw. 3.4)
extymonke 1,04 £ 0,02 v Ta dtopo g datpoeikng opdoag A, 1,31 £ 0,15 yuw ta
dropa g daTpoPikng opddag B, 1,46 £ 0,15 ywo ta dropa g I' dtotpopikng opdoag

kaw 1,44 £ 0,14 yw to dropo ™G A Oatpoeikng opddag. O cvLVIEAESTNG
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UETATPEYILOTNTOG TG TPOPNG NTaV onuovTikd yauniotepog (P<0,05) yia ta wapia g
A S0TPOPIKNG OUAdNG GE OYXEOT UE TIG AVTIOTOLES TIHES TV opadwv I kat A, aAld
napodpotog (P>0,05) pe ekeivov g ouddac B. O cLVIELEGTNG HETOTPEYILOTNTAS TNG
TPOPG YL TIC TPELG OUAOEC YOAPLOV TTOV OATPAPNKAV UE TO GLTNPESLH TOV TEPLELYAY

HLYaAELPO NTAY TOPOLOLOC.

3.2.4. Koatd Tnv 0LoKAP®GT TOV TEPANATOS

210 TEAOG TOV MEPANATOS, TO HECO PBApog Kot puKog TV yapuodv ntav 17,59 +
1,969 xou 11,12 + 0,34cm, ovtictoyo yw To GTOpHO 7TOL dTPAPNKAV e TO A
ocunpéoto, 11,54 + 1,529 wor 9,25 £ 0,58cm, avrictorya pe 1o B cumpéoto, 10,35 +
2,829 won 8,98 + 0,76cm, avtictoryo pe to I, 11,01 £ 1,389 won téhog 9,24 + 0,42cm,
avtiotorya pe to A sunpéoto. H otatiotikn enelepyasio tov dedopévav pe v pébodo
one-way ANOVA £6ei&e OtL To. wdpla mov SloTpaenKay LLE TO GLTNPECLO OV TEPLElye
povo yBvdievpo g Ty TPOTEIVIG (G1TNPEGIO A) AMEKTNCOV TO LEYOAVTEPO UNKOG LE
GTATIOTIKA CNUOVTIKY] 010popd amd to yaplo tov dAAov tpiov petayepicewv (Iw.
3.5). To tehxog pnkog tov yoplov tov B, I' kot A petayspicewv dev mapovcioce
GTATIOTIKA ONUOVTIKY dtopopd peta&y tovg (P>0,05). To pkpodtepo teAikd Phpog kot
unkog peta&d tov opddwv amoktnOnke amd v I' oudda, mov wotdco o dMEpepe
ONUOVTIKA otd To TEAMKA Bépn Kot UK TOV VITOAOUT®V OUAd®V.

H av&non Pdapovg tov wopidv e A OpAdag MTOV CNUAVIIKE UEYOUADTEP
(P<0,05) amd ta yaplo mov dotpdenkay pe to GAlo Tpio cumpéota, ta. omoia dgv
otépepoav onuavtikd petald toug. Tnv pkpdtepn avénon Papovg onueioocay ta yaplo
oL JrTpaENKaV pE To I' Slotpoeikd G1tnNpécto, mov OUMG OV SEPEPE GNUOVTIKA AT

TIG ENOELS PAPOVS TOV YaPLOY TV SATPOPIK®V Gltnpeciov B kot A.
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H cuvoAikn| Katavaimon g TpoPng OEPEPE CTATIOTIKA GNUOVTIKA LETAED TV
névte datpoPikav ouddmv (ITwv. 3.5). Xvykexpiuéva, n opdoa A giye v vymidtepn
KOTOVAA®ON TPOPNG, 7oL vmoAoyiommke 17,92 + 1,519, evod Ti¢ younAdtepe
Kkatavolmoelg £det&av ot ouddeg B (12,83 + 0,759), I' (11,52 +1,729) ko A (11,48 +

1,079g), mov Ntav peta&d Tovg TOPOLOIES GTOTICTIKAL.

Mivaxkag 3.5: Méoco Papoc (g), uéco olkd unkog (CM) Kol TOPAUETPOL OVATTLENG Kot
a&lomoinong tpogng TV 1OLdiOV ava JTPOPIKO GITNPECIO KOTA TNV OAOKANP®MGY TOL

TEPapaTog. O1 TYHEG AVTITPOCOTELOVY UEGOVG OPOLG £ TUTTIKT TTOKALO.

A B T A
Teh. phkog (CM) 11,124034°  9,250,58" 8,98-0,76" 9,24+0,42"
Teh. Bapog (9) 17,5941,06% 1154152 10350280°  11,01+1,38"
AvE. Bapovg (WG, g) 16,12¢1,96*  10,07+1,52 8,882,83" 9,53+1,39"
Tov. kotavéhoon (@) 17,02¢1,51%  12,8320,75°  11,52¢1,72°  11,48+1,07°
SGR (%/mp.) 10,7740,48%  8,93+0,60°° 8.37+1,28" 8,73+0,06°
FCR 1,1240,05° 1,3040,30° 1,3620,30° 1,210,532
PER 1,98+0,09 1,78+0,36° 1,70+0,33 1,80+0,09°
PR (%) 157,44+12,25%  141,16+27,24°  13545+26,67°  138,68+8,45°

Inw.: Tipég mov dev avtimpocmmebovtal and Tov 1010 ekBETN JElYVOUV GTOTIOTIKMG GNLLOVTIKY|
Spopd (P<0,05) peta&d tv doTpoPiK®dV OpAd®mV.

O e1dw6g puoudg avartuéng (SGRY%/Muépa) yio ta WYaplo Tov STPAENKoY e
10 ournpéoto A frav onuavtikd (P<0,05) o peyaivtepog pe tyun 10,77 + 0,48%/muépa.
O pikpotepeg Tipég Tov SGR kataypaenkay yio ta wapa e I' ko A petayeipiong, to

omoio emPefoardvetoan kar amd Vv otatiotikn enefepyacio. To cumpécio B dev
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TOPOVCICE CTATIOTIKA CNUOVTIKES S10POPEG 0md TO A G1TNPEGLO, OAAL KOt OVTE Ao TO
I' ko A. Onoog mapatnpndnke oty avénon Papovg, £tot Ko oty mepintwon tov SGR,
n Thon TOV TWOV TOV Yopldv Yo TO TEPAUATIKE oltnpécla  Telvouy  va
S10popomomBovV amd TIg TPMTES 25 NUEPES TOV TEIPAUATOC.

O ovvteleotg petatpeypomrag e tpoens (FCR) mapovoidler peyaivtepn
TN ot Yaplo mov dTpaenkay pe to I' sitnpéoto kot vroAoyiotnke 1,36 £+ 0,30, evo
N WKPOTEPN TIUN TOV CLVIEAEGTI KOTOYPAPNKE Y10 TO YAPLO TOV SUTPAPNKOV HE TO A
ocumpécto, 1,12+0,05, yopic OL®G Vo VITAPYOLY CTOTICTIKA CNUOVTIKEG OLPOPES UETAED
TOV TECOAP®V OOTPOPIKMOV LETUYEPIGEWDV.

O ovvteleotg anodotikotnTag g npwteivig (PER) kabmdg kot 0 cuvteleotrg
dwtipnong g mpoteivng (PR) kotaypdonkav yw ta yapwo g ' petaygipiong
PIKPOTEPOL amO TIC AAAEG LETOYXEPICELS YMPIG OTATIOTIKE CNUAVTIKES OL0POPES, EVD 1|
péytotn tun tov ovvieheot®v PER xar PR katoaypdenke ywo ta ydpia mov
dTpaenkay pe To o1tnpécto A, av kat 6gv NTav onuavtikd peyaivtepn (P>0,05) arnd

TIC TIEG TV petayepioenv B, I kot A.

3.2.5. XopotopeTpikoi ocikTeg

O nratocopotikog ogiktng (HSI) vmoAloyiomke oto TéA0g TOVL SOTPOPLKOD
TEPAUOTOS Yoo TO oOVoAo Ttev 1yBvdiwv (ITv. 3.6). Xmmv dwtpoeikn opdade mov
outioTnke pe 10 A o1NPECIO0 0 NIOTOCOUATIKOG ogiktng ftav 1,67 £ 0,07. I'a v B
datpoPikn opdoda o deiktng Nrav 2,46 + 0,14, yuo v dwtpoeikn opdda I' n Ty Tov
ogiktn Mrav 2,17 £ 0,15 ko yio v datpo@ikn opdda A o deiktng frav 2,22 + 0,24. H
otatotiky enelepyacio £€0e1&e OTL M TN Tov deikTn Y v A petoyeipion eivon

pkpotepn o€ oxéon pe 11§ TéS Tov B, I' kau A petoyeipicemv, evd 1 péylotn Tiun
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Kotaypdonke yw v B petoyeipion yopic vo vwdpyovv GTOTIGTIKO OMUOVTIKES

OLopopéC HeTalh TV TEGGAP®Y SATPOPIKDOV OUAOMV.

IMivaxkag 3.6: Hratoocopatikog deiktng (HSI), evdoomhayvikog deiktng (VSI) ko deiktng
gvpwotiog (K) g tomodpag (Sparus aurata).

A B T A
HS' a a a a
1.6740,07 2.46+0,14 2.1740.15 2224024
VSl 6,00+0,29° 8,77:£0,75% 8.39:+1,24%° 9,72+0,90"
K 1,27+0,01° 1,28+0,02° 1,26+0,01° 1,30+0,02°

Inw.: Tipég mov dev avtimpocsmmedovtal and Tov 1010 ekBETN JelYVOUV GTOTIGTIKMS GNUOVTIKY|
Stpopd (P<0,05) peta&d tov doTpoPikdV Opadmy.

O evdoomhayvikog degiktng (VSI) vmoloyiotnke ot0 T€A0C TOL SLOTPOPIKOD
TEWPAPATOG Y10 TO 6VVOAO TV 1YOvdiwv (ITwv. 3.6). H tiun tov deikt yuo ta wépio mov
dwrphenkav pe to ourrnpécto A frav 6,00 + 0,29, yia to B sumpéoio ntav 8,77 = 0,75,
yw to I' oumpéoto ntav 8,39 £ 1,24 kar 1éhog Yo 10 A sunpéoto frav 9,72 + 0,90. H
otatioTiky] emelepyacio €d€1&e OTL M T TOov delkTn Yy To cumpéclo A eivor 1M
otatiotikd pkpdtepn (P<0,05) oe oyéom pe v Tiun tov A 61tnpecion, Ve TopOUOLES
Tipég kataypaenkov vy ta oumpéole B wor ' (P>0,05). IMapommpeitor 611 o
EVOOSTAUYVIKOG OElyTNG avEAveTal KOOMG LEYOADVEL TO TOGOGTO TOL HVYAAELPOL GTA
cumnpécio.

H tiun yio tov deiktn eupootiog TV WYapudy Tov S TpdenKay e TO GLTNPECLO
A Mtav 1,27 + 0,01, v to cumpéoto B firav 1,28 + 0,02, yia 1o cunpéoto I' Ntav 1,26

+ 0,01 evd y1a 10 cunpécto A frav 1,30 = 0,02. H orotiotikn eneepyacia £de1&e 0Tt
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O0ev LIAPYOVV CNUOVTIKEG OPOPES UETOED TV TWMV TOV OEIKTN €LVPOOTING TOV

YOPLOV TOL SLTPAPNKAY LE TO TO dtapopetikd orrnpéoto (P>0,05).

3.3. Xnukég avarVoElS CONOTOG

H meplextikdmta 1oV oOAMKOV copdtov g toumovpos o€ vypacio (ITwv. 3.7)
GTO TEAOG TOL SLUTPOPIKOV TEPALOTOS Yo TO. Wapla TG A petayeipiong nrav 72,57 +
1,40%, ywa v B petoyeipion frav 73,6 + 2,61%, ywo v I' rav 73,36 + 0,84% wan
téh0g Yoo v petayeipion A frav 74,07 £ 0,77%. To mococtd ™G vypaciog mov
vroloyionke ota apykd delypata Tov yopiodv frav 79,62 + 1,38%. H neprektucotta
G€ VYPOAGIN GTO GOUO TNG Towovpag dgv emnpedleTol oNUOVTIKG ard v Padpiaio
peioon g mocdtTag Tov Bvaiedpov ®¢ mpwreivikny mYN ota cumnpéota. To
LEYOADTEPO TTOGOCTO TMEPLEKTIKOTNTOS GE LYPAGIO KATOYPAPNKE Yo Ta yaple g A
petayeipiong kot 10 pKkpOTEPO MTOGOGTO Yoo TNV A petayeipion. A&iler va avapepbel
TOG 1 TEPLEKTIKOTNTO, GE VYPOCIO TOV COUATOV TV yHOOV OA®V TOV S0TPOPIKAOV
OpAO®V NTAV CNUAVTIKA YOUNAOTEPT Ao eKEIV TOV apytkoD TANBLGLOV.

O péoog 0pog TEPLEKTIKOTNTAG GE ALMOTOVYEG EVDCELS TOV OMK®DOV COUAT®V TNG
TOIMOVPOG 6TO TEAOG TOL dTpoPkoD mewpdpatog (ITwv. 3.7) frav 58,04 £ 1,84% yia t0
A oumpécto, 58,58 £ 3,44% ywa 10 B ounpécio, yia to I' citnpéoto 57,63 + 3,6% xon
v 10 A oumpécto 57,13 + 0,59%. To mocootd g TpmTeivng Tov VTOAOYIoTNKE GTO
apykd ostypata tov yapidv ntav 61,95 £ 1,08%. Mikpn avénon oty TeplekTikOTnTa
G TPOTEIVIG GTO GO TNG TOMOVPOS LETA TO OATPOPIKS TTElpapLa, TapoatnpnonKe yo
t0 ounpéco B, yoplc ouwg onuoavtikés dweopés. Me Pdon TV OTATIOTIKN

enefepyacia o1 OPOPEC TOV UETPNCE®V UETOED OpYIKOV TANOBLGHOL Kol TOV
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OlOTPOPIKOV OUAO®V HETG TNV OAOKANP®ON TOL TEPAUATOS OEV TOPOVSIALOVV

OlpopEc.

H péon meplextikdmta AMmovg 6 0OAOKANPO TO GOU TNG TOUTOVPOS GTO TEAOG
oV drtpoikov mewpdpartog (ITwv. 3.7) yia mv A petayeipion fnrav 25,77 £ 1,16%, yia
o yapla g petayeipong B frav 26,55 £+ 3,31%, yw v petoyeipon I tav 26,86 +
0,89% a1 yio v A petayeipion 1o mocooto Kataypdenke 25,11 £0,71%. To mococtod
TOV AITOVG TTOL VTTOAOYIGTNKE GTA aPYIKd detypota TV yapiov nTav 16,79 + 0,15%.

A&iler va avagepbel T N TEPLEKTIKOTNTO G AITOC TOV COUATOV TV 1y Bd®V
OA®V TOV S0TPOPIKOV ORAS®V NTAV CNUAVTIKE VYNAOTEPN amd €KEIVI] TOL OPYLKOD
mnBvopov. Ot Tég ToLv AIMOLG Y TO GOUATO TOL TEAIKOD TANBvoUoD dev

TapoLGLaLovy d10PopEg LETAED TOV OLUPOPETIKAOV SLOTPOPIKAOV OLAIMV.

Mivaxag 3.7: Xnuikh 60GTAGT TOV OMKOV GCOUATOV TOV S10POpOY SUTPOPIKOY OUAS®OY GTO
TéA0G TOV TEPAUaTOg (70 NUéPEQ).
% Apy. A B r A

peTpNoEg

Yypasia 79624138°  72574140°  7364261%°  7336+084% 74074077
Mpoteivn  61,95+1,08°  58,04+1,84°  58,58+3.44%  57,63+3.6°  57,13+0,59°

Aimog 16,79:0,15°  2577+1.16%  26,55£331°  26,86+0.89%  25.11+0,71°

Inw.: Tipég mov dev avtimpocmmebovtal and Tov 1010 ekBETN JElYVOUV GTOTIOTIKMG GLOVTIKY
Spopd (P<0,05) peta&d tv doTpoPiK®dV OpAd®mV.

H meprektikdémnra tov poikod 16100 ¢ Toumovpag o€ vypacsio (ITwv. 3.7) oto
TEAOG TOL OTPOPIKOD TEPALOTOS Yo TO. Wapla TG A petayeipiong ntav 76,59 +

0,36%, ywo. v B petayeipion frav 76,9 £ 0,74%, ywo v I’ Ntav 76,89 + 0,61% xo
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TéA0G Yoo TNV petayeipion A frav 76,26 £ 0,78%. To mococtd g vypaciag mov
vrohoyionke ota apykd delypata tov yapiov frav 80,48 + 0,66%. H mepekticotnta
o6€ vypacic 6Tov HWOIKO 10Td NG TOWmOovpag O0ev EMNPEALETAL ONUAVTIKG OO TNV
Babuaio peiwon g mocdTTOC TOL YOLOAEDPOV MG TPMTEIVIKY TNYN OTO CLTNPECLAL.
To peyoddTePO TOGOGTO TEPIEKTIKOTNTOG GE LYPACIO KOTAYPAPNKE Yo To yapto g I
LETOYEIPIONG KO TO HKPOTEPO TOGO0TO Yo TV A petoyeipion. A&ilel va avagepOel
TG M TEPLEKTIKOTNTO, GE VYPAGIO TOV HVTKOV 16TOV TV 1XHV®V OA®V TV S0TPOPIKOV

OUAd @V MTaV SNUAVTIKA YapumAdTEPN amd eKetvn TOL apykoD TANOLGLOV.

Mivakag 3.8: Xnuikn 60GTOGT TOV HVIKOD 1GTOV TOV JUPOP®V SLOTPOPIKMY OUAS®Y GTO TEAOC

oL e dpatoc (70 nuépeq).

% Apy. A B r A

peTpfioes

Yypacia 8048+0,66° 76,59+036°  76,94074°  7689:061°  76,26+078%
Mpoteiv 80,5+0,88"  7947+2.67%  79.49+114%  7973+163%  77,64+0,76

Aimog 6,1240,05°  888+131° 10,0312  10,.26+159%°  11,67+054°

Inw.: Tiég mov dev avtimpocmrebovial and Tov 1010 ekBETN JElYVOUV GTOTIGTIKMG G LOVTIKY|
daeopa (P<0,05) petal&d tov SOTPOPIKOY OUAd®V.

O péoog 0pog meEPLEKTIKOTNTAS G€ AlMTOVYEG EVGELS TOL HLIKOL 1GTOV TNG
ToImovPAG 6TO TEAOG TOL dlatpoPikol melpduatog (ITwv. 3.7) frav 79,47 + 2,67% yw T0
A ocunpéoto, 79,49 £ 1,14% yia to B cumpéoto, yia 10 I' cumpécio 79,73 + 1,63% won
vy 0 A cunpéoto 77,64 + 0,76%. To m0G06Td TG TPMOTEIVIG TOV VIOAOYIGTNKE GTA
apykd Ostypota tov yopuwv frav 80,5+0,88%. Meimon oty meplekTkdOTNTO NG

TPOTEIVNG GTO COWN TNG TOMOVPOS LETE TO SATPOPIKO TTEIpOa, TapatnpOnKe yio 10
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ounpécto A, xwpic OUmG oNUOVTIKES O10popES. Me BAon TV GTOTIOTIK eneéepyacia ot
Olpopéc TV PETPNoE®V HeTAD apytkod TANOLGHOD Kol TOV OUTPOPIKOV OUAd®V
UETA TNV OAOKANP®GN TOV TEPAUOTOS OEV TOPOVGLALOVV OLOPOPEC.

H péom mepiektikdOmrta Aimovg 6tov Poikd 1616 TG Toumovpas 610 TEAOG TOV
dwrpopkov mepapotog (ITwv. 3.7) yio mv A petayeipion nrav 8,88 + 1,31%, ywa ta
yapo g petayeipiong B Ntav 10,93 £ 1,2%, yw v petayeipion I' frav 10,26 +
1,59% xat yuo v A petayeipion 1o mocooto kotayphonke 11,67 £ 0,54%. To mocootd
TOV A{movg oL VTOAOYIGTNKE GTO aPYIKd OetyproTa TV yapltdv nrov 6,12+0,05%.

A&iler va avoeepbel g M mEPEKTIKOTNTA GE AITOG TOL HLIKOD 16TOV TMOV
YOOV OA®V TOV SOTPOPIKOV OUAO®V MNTOV CNUAVTIKE LVYNAGTEPN amd eKeivn TOL
apyuod TAnBucpod Ot Tég Tov Almovg yo Tov pHuikd 16td Tov TeMKoD TANOLGHOD
TAPoLGLALOVY CNUAVTIKES SLUPOPES LETOED TMV SUPOPETIKMOV SATPOPIK®V opddwv. H
UIKPOTEPT OTOTIOTIKE TIUN TEPEKTIKOTNTAG Almovg Ntov ywoo ta yépo g A
petoyeipiong, evodr n péyrot vy avtd e A petoayeipiong. Ot B kou I' datpo@ikég

OUAdES OEV SLOPEPOVY CTUAVTIKA Ao TIC A Kot A opdoes.

3.4. IIpocoropiopég app@viag, VITpmOMV KoL VITPIKAOV

H olxn oppovie dev moapovoiace S@opeés HETAED TOV  TEPOUATIKOV
ocunpeciov kKoBOAn ™ dudpkel Tov TEWPApATOoS. Movadikn mapatipnon sivor pio
pikpn adénon pe 10 TEPAG TOV ®P®V, N omoio glvarl avopevopevn AGY® NG un
Aerrovpyiog twv @idtpov vepov (ITwv. 3.9). Avtibeta, Ta VITPIKA 1OVTO TOPEUELVAV GE
TOAD YoUNAQ enimeda (UNdEVIKA) TOGO PETAED TOV OOPOPETIKAOV SUTPOPIKDOV OUAO®V,
0G0 KOl [E TO TEPOUS TOV ®PAOV. Mia moAd pikpn petofoin tov virpikov (0,5 mg/l)

mapatnprOnke petd and 48 dpeg otig I' kot A Stotpopukcéc opdded.
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IMivaxag 3.9: TIpocdiopiopdc appmviag (MY/l) tov S10Qop®V SATPOPIKOV OUAdOY UEYPL Kot

30 dpeg LETA TO TPAOTO TAIGLLO.

QPEX A r A
0 0-0,25 0-0,25 0-0,25
4 0,25 0,25 0,25
12 0,25-0,50 0,25-0,50 0,25-0,50
24 0,50 0,50 0,50
30 0,75 0,75 0,75

Ta vitpddn 16vTa TopEREVOY UNOEVIKA 6TO A G1TNPEGLO 68 OAN TN OLAPKELD TOV
nepapotog (Iwv. 3.10). Ztig vrdlowneg opddeg TpoyUaTonolEitol oTadiaky avénon pe
TO TEPAG TOV OPAOV. ZTOL VO TEPAUATIKA GLTNPESLO TAPOTNPEITOL LEYOADTEPT OTOPOAN

VITP®OMDV GTO VEPD, (PO N TPOPY| EIVOL TTO ATETTT).

IMivakog 3.10. TIpocdopiopdc vitpwddv (Mg/1) tov tapdpmv SOTPOPIKGOY OpAd®Y HéYPL Kat

48 Opeg petd T0 TPAOTO TUGLOL.

QPEX A r A
0 0 0 0
4 0 0 0,10
12 0 <0,10 0,10-0,25
24 0 <0,10 <0,10
30 0 0,20 0,20
48 0 <0,10 <0,20
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Ewova 3.1: Xty apiotepn) ewova mapotnpeitor n appovio, eved oty 0e&id To vitpdon petasd
TOV S0TPOPIKOV OUAS®mY KOOME KOt UE TO TEPAS TOV MPAOV (POTOYPUPic GVYYPUPED,).

Ewova 3.2: [1pocdopiopdg vitpikedv 10OVI®V GTo
TELOG TOV TEPANOTOS (POTOYPOPiO. GVYYPAPED).
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4, XYZHTHXH

4.1. Ovnowpétnto

A6 10 OMOTEAEGLOTO TOV TIEPAUOTOS SelyONKe OTL 1] LEPIKN OVTIKATACTOGT] TOL
yBvdrevpov pe poydievpo and 10% £wc 30% dev emmpéace Vv emPimon TV yapidv
ov ouriokav pe ovtd. Avtd delyvel OTL TO HVYAAEVPO G CLOTATIKO KpiveTal
KatdAAnho ¢ ybvtpoen vy v  towmovpa. Ot eldylotec  pEAETEC OV
TpoypoTomomOnkay péxpt onuepo oe GAAa €idn YOOV Kol KOPKIVOEW®OV, HE T
YPNOLOTOINGCT HUYAAELPOV KAODG KOl AAAWY TNY®OV TPOTEIVNG eVTIOL®Y, Exovv dei&et
mowilo amoteléopato. Xpeldletor Opmg akdun extevic €pguva Yoo v e&akpifoon
™G KATOAANAOTNTOG TOLG OTNV EKTPOPYT] TV JOPOP®V EW0MV KOl EWOIKOTEPO TNG
TGIMOVPOG,.

Ot Bondari & Sheppard (1987) dokipacav v pepikny (10%) aAld ko mAnpn
(100%) avtikatdotaon Tov yOvdievpov amd TV mTPovOUEN TG Hoyoag Hermetia
illucens otV extpoen Tov auepikavikov yatoyapov (Ictalurus punctatus) kot tng umhe
tndmag (Tilapia aurea). IMapoatnpnibnke Ot Kol 6T OLO TEPMTTOOCES UEIDOONKE
ONUOVTIKA TO TOC00TO emPimong emopéves apgopfnmonke n katoAAnAdtto Tov
GLYKEKPIUEVOL AAEVPOV. Mo akOpo HEAETN TTPAYHOTOTOMONKE Yoo TNV EKTPOPT| TNG
yapidog Litopenaeus vannamei, avtikabiotovrog o 1y0vdievpo pe dAevpo amnd vopoPia
évtopo. tov yévoug Trichocorixa sp. To amotedéopoto £dei&av OTL 1 TANPNG
aVTIKOTAGTOON TNG TPOPNG HE VOPOPlo  évtopa ooMyel o€ pHEYAAO TOCOGTO
fvnowot|tev, aAld po avtikatdotaom g TdEng Tov 75% &xetl Betikn emintoon otnv
emPioon. Emopévoc ocvumepoivetor OTL GTNV GLYKEKPIUEVT] TEPIMTOGN TO GAELPO
EVION®V glval TOOVOG KOTAAANAO VITOKATAGTATO TOV YOLAAELPOV GTNV EKTPOPT TNG

yapidag (Martinez-Cordova et al. 2012).
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4.2. MMoapaperpor avantoéng Kot aglomoineng e TPoeNs

‘Enerto amd 10 efoopdoeg dotpopikod TEPAUOTOS, 1 AOENCT TOL COUATIKOD
Bapovg kot o €01Kdg pLOUOE avATTLENG TOV WYOPLOV TOV OITioTNKOV UOVO UE
OLAAEVPO O KVPLOL TPOTEIVIKY TTNYN NTOV VYNAOTEPOL GLUYKPITIKA UE EKEIVOVE TOV
YOPIOV OV GLTICTNKOV LE TPOPEG OV TEPIElYAY O €V TOGOGTO HLYAAELPO. AVTO
delyver 6TL n yopnynon tov dAevpov Hermetia illucens otig tpoeéc ¢ ToUTOvPOC
pelidvel Tov puud avantuéng me. H dapopomnoinon twv tipdv g avénong Bépoug yia
Ta yépro mov ortiotnkav povo pe ybuvdievpo mopatnpndnke oM and 11§ TpdOTEG 25
nuépec. A&iCer, ®ot6G0, va onueiwdetl Twg dtav n avikaTdotacn Tov bvaiedpov amd
ahevpo Hermetia illucens ftav g tééng tov 10%, o eWdwdg pLOUOS avarTvéNg TOV
yoplov dgv peiddnke onuoaviwkd (P>0,05) oe oyxéon pe ekeivov 1tV yopidv mov
ocuiotkov povo pe 1yBvdievpo, LITOONADVOVTOSG TG WO OVIIKATAGTOGT OLTOD TOL
peyéboug etvon emrpenty|. [Iépav avtov tov mocostov avrtikatdotaong (OnA. 20% 1
30%) tov 1yBvaievpov, ®oTOG0, pewvel onuovtika (P<0,05) tovg pvBuodg avamtuéng
NG TOTOVPOC.

H mopovoa perétn amoterel v mpotn mpoondbeia aloAdynong tov dAgvpov
and Hermetia illucens, kot yevikdtepa 0molovdNToTE AAELPOV OO TPOTEIVY EVIOUMV,
®¢ ovotatikod otny ybvotpoen ¢ toumovpoc. Ot St-Hilaire et al. (2007) dokipoocay
TO GLOTATIKO OVTO, KOODG KOl GAELPO ATO TPOVOUPES TNG OKlOKNG Hoyag Musca
domestica otv tpoen ¢ pwilovcac mEotpooac (Oncorhynchus mykiss). Ou
oLYYPOPELS avEépepay OTL 1] avTIKOTAGTOON TOL Y BLaAEDpov 6€ T0G00TO 25% amd Kdbe
éva amd ta GAevpa avTd oev 0dNYel oe peiwon Tov PLOUOL AVATTVENG TNG TEGTPOPOG,
aAld oe peyaddtepa mocootd (50%) M copaTIK) avATTLEN TOV YapuidvV NToV

yopnAotepn. Ztnv épgvva tov Bondari & Sheppard (1981) npaypotonodnke ektpoen
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tov Ictalurus punctatus kot tng Tilapia aurea pe mpovougpec g poyag Hermetia
illucens L. ywo 10 gfdopddes. Ta amotedéopota £6e1&ay OTL TO cOUATIKO PApog Kat TO
GUVOMKO PNKOG TV OV0 E10MV 0V TOPOVGLALEL ONUAVTIKEG OLOPOPEC GE GYECN LE QLT
7oV ortioTnkov pe 1yvdievpo. Ot cuyypapeic CLVEGTNOAY TOS 01 TPOVOUPES TNG HOYOG
avTNG propel va yivouv pia moAvTiun {ooTpoen OTNV EKTPOPY TOV GLYKEKPIUEVOV
€100V 1Bvov. Télog, ot Sun et al. (2012) vroldyicov tov €181KO pLOUO avamTvENG TOL
gidovg Apostichopus japonicus to omoio otildtav pe €va €idog petaEookm®AnKa
(Bombyx mori L.). ITapatnprnke 6t 0 cuviekeotng SGR (1,38 — 1,54) dev diépepe
ONUOVTIKA PETOED TV ounpeciov kKot emopéveg upmopel va  yiver TANPNG
AVTIKATAGTOOT TOL 1YBVaAEDPOL amd TO GLYKEKPLUEVO GAEVLPO.

210 mopdv meipapa, 0 cVVTEAESTNG petatpeyinottog g tpoens (FCR) wan
TOV TEGGAPOV cunpeciov datnpndnke oe apketd younid emineda (1,12 — 1,36), mapd
10 011 0 Yapla otiloviay o€ «QavOUEVO KOPEGUO» OV B UITopovse Vo 00NYNoEL GE
VYNAES TIEG TOoL ovvtereotn]. To Yeyovog avtd LTOJEIKVOEL MG TO AAELPO ATO
Hermetia illucens a&omoteiton petaforikd e mold peydro Babuod yo v avénon tov
copotikod Bapovg and v towmovpa. Emiong, o FCR «kotd v 24" nuépa dev
nopovcioce Sopopéc petald Tav ornpeciov, eved v 50" nuépa ToPOVGIAGTNKE Ui
Ol0LPOPOTOINGN OTIS SATPOPIKES UETAYEPICELS LE TOC00TO avtikataotaons 20% ot
30%, n omoio. OUWG 0TO TEAOG TOL TMEPAUATOG OEV NTAV ONUAVTIKY. AVTO LTOINADVEL
g To dAgvpo amd Hermetia illucens amoteiei £va Kat@AANAO VITOKOTAGTOTO (£MG Ko
30%) tov 1Bvarevpov avapopikd pe TNV aSlomoinon g TPOPNS od TV TGUTOLPO.

Ot Sealey et al. (2011) dokipacav v mTpovopen ¢ nwoyag Hermetia illucens
omv tpoen g 1pwilovcag méotpoeoac (Oncorhynchus mykiss) pe mocooto

avtikotdotoaons tov ybvdievpov péxpt ko 50%. I[MopatnpnOnke Ot dev vanpyav
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ONUOVTIKES SLUPOPES OTO GLVTEAESTN HeTATPEYIUOTNTOS TG TPoenG (1,0 — 1,2) Ommg
axkpldg Kol otnv moapovco epyacia, emPePfaidvoviag TNV KOTOAANAOTNTO TOL
GUYKEKPIUEVOD HVYAAELPOV KOl GTO CUINPECIO TNG TECTPOPAG. XTIV EPELVO, TMV
Martinez — Cordoba et al. (2012), n vrokatdotacn tov ybvdievpov g 060610 25%
kot 50% amd Ta dAgvpa TV VOPOPLOY EVIOU®V 0ONYNOE GE UEIMOT TOV GULVIEAECTN
UETATPEYILOTNTOG TNG TPOPNG NG yopidag Litopenaeus vannamei, mépo omd To
emupentd Oplo, oAAG og peyordtepa mocootd (100%) o cvvtereotic FCR dev 01épepe
Ao VTOV TOL GLTNPEGIOL e TO 1YBvdievpo.

O ovvtedeoTg OMOJOTIKOTNTOS TNG TPWOTEIVNG OEV MOPOLGINGE JAPOPES GTO
TEAOG TOL TEPAUOTOC HETAED TV OOPOPETIKAOV peTayeEpicewv. AvTtd dgiyvel OTL M
npoTeivn ToLv Ghevpov Hermetia illucens o&omoteiton o mapduown péyioto Padud
petafoilkd omd TNV TOWmOvpPO Yoo TNV COUOTIKA NG avantuén. To moapamdveo
GUUTEPAGLLO, dVOTVYMG, dOev pmopel va cuykpllel pe amoteAéopata GAA®Y EPELVOV
LG Kol OTIG HEYPL ONUEPO UEAETEC OV £xovV Tpoypotomonfel avapopikd He ™
YPNOOTOINGT  TPWOTEIVNG EVIOU®V OTO OUINPECIO  EKTPEPOUEVOV  1XBvV Kot
KOPKIVOEO®V OeV Exel a&toloynBel n mapdpetpog avt.

O NTaTocOUATIKOG OEIKTNG KOl 0 OEIKTNG EVPMOTIOG OEV TAPOVGINGAV JLUPOPES
HETOED TOV SOTPOPIKAOV LETOYEPIGEMVY, YEYOVOG TOV DTOOEIKVVEL TMG 1| EMLOPOCT TOV
aievpov Hermetia illucens givor mapdpolo pe avtyv tov ybvaredpov. Avtibeta, ot
uerétn tov Sealey et al. (2011) pe v pdiCovoa wéotpoea (Oncorhynchus mykiss), o
NTATOcOUATIKOG  Oeiktng pewwdnke onuoaviikd Kabog ovavoétay 1O  TOC0GTO
yopnynong ¢ Hermetia illucens. Ouv dwpopéc avtég umopel va. opeiloviol oe
olpopomomoels petalh twv 000 €mV (méotpoag — touovpag). Ilepartépw, o

EVOOOTAYVIKOG OEIKTNG TNG ToUmovpOS TapaTnpNOnKe 6Tl aEAVOTOV ONUOVTIKG KaBmG
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avdvovtay 10 mocootd yopniynone tov aievpov Hermetia illucens, yeyovoc mov
VTOONA®VEL TOOVEG VITEPTANGIEG TV EVOOSTAUYVIKOV OpPYAvV®mV. AV KOl EVOEAEYNC
€EETOON TOV GTAAYVIKOV OpYAV®V gV TPaAyLOTOTOMONKE, eivarl mbovo n TANpwon tov
GTOUAYOV KO TOL EVIEPOV LE TPOPY| TOV TEPLElYE AVENUEVO TOGOGTH LVYAAELPOL VL
Ntav peyolbtepn amd ekeiv TV yoapliov mov ottiloviav gite puoévo pe ybvdievpo eite
UE YOUNAOTEPO TOGOGTH HUYAAEVPOV. AV avTO GUVEPT, TOTE VTOONADVEL VO LELOUEVO
pLOUd peTafoMoHOD (TEYNE Kol amoppOENoNG NG TPOPNS) 000 AVEAVEL TO EMIMEDO
YOPNYNOTG TOL HVYAAEVPOL GTO GLTNPEGLO.

[Tpénetr Opwg va deEayBovv mepartépm £peuveg 6TO LEAAOV Y10 TNV LEAETT TOGO TV
COUOTOUETPIKMV JEKTAOV OGO KOl TOV GUVIEAEGTN ATOOOTIKOTNTOG TNG TPMTEIVNG KATH

TNV EKTPOON TOVG LE dLAPopa EVIOLA, O10TL 01 YVAOGCELS eivan akOpa eAATeis.

4.3. Xnukég avaldoElS GOUATOG

H meplektikdtta oe vypacic 610 SO TG TOUTOLPOS Oev emnpealeTor
onuovtikd omd v Pabaio aAiayr g TpoTEIVIKNG TyNG ota oumpéota. [apoia
avtd mopotnpeiton pio Hel®ON TNG TMEPIEKTIKOTNTOG GE VYPACIH TOGO TOV OAMK®OV
cOUATOV 660 Kol TOL PLIKOV 16700 TV 1Y0O®V 6T0 TEAOC TOVL TTEPANOTOS CLYKPITIKA
pe tov  apywod mAnbvopd. To yeyovog owtd ogeiletan otV avénomn g
MIOTEPIEKTIKOTNTOG TOGO GTO OMKO GMUA OGO KOl GTO HVIKO 10TO TV STPEPOUEVOV
HE TO TEWPAPATIKO ortnpécta 1fvwv o oyéon pe Tov apykd TANOLGUS, Lo Kol ®g
YVOOTOV 1 TEPIEKTIKOTNTO GE VYpacio &ivor  ovTIoTpOQ®MSE  OvAAOYyn  T1NG
MITOTEPIEKTIKOTNTOG,

H mepektikomta og oAkég TpmTEIVEC TOCO G& OAOKANPOG TO GO OGO KO GTO

HLTKO 16TO NG TOIMOVPOG NTAY TOPOUOLD LETAED TOV SUTPOPIKMOY OLAd®V, KOOMOS Kot
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pe exetvn tov apywod mAnBvouod. Emopévog, mn emidpaocn 10600 TOL 10100 TOL
HOYAAELPOV, OC GLOTATIKO, OGO KOl TOV ALEAVOUEVOV ETMEOWMV YOPTYNONG TOV GTO
oUNPECLO OEV EMPEPEL OAAAYEC OTNV TEPLEKTIKOTNTA TNG TPWOTEIVIG TOV YOPIDV TOV
SlaTpEPOVTOL LE OVTO GUYKPLTIKA LLE WYAPLOL TTOL OLATPEPOVTOL LOVO LE 1Y BLAAEVPO.

Ot Tiég Tov Mmovg Yo To OAKE GOUOTA TNG TOTOVPAS OEV TOPOVGLALOVY SLOPOPES
UETAED TOV SLUPOPETIKAOV JATPOPIKOV OUAd®Y. AVTO onuaivel OTL 1 SOPOPETIKN TNYN TNG
TPOTEIVNG, Y10 TIG CLVONKES TIG GLUYKEKPLUEVIG £PEVLVAC, OEV EMPEPOVV CNUOVIIKES SLOPOPES
OTNV GOUOTIKY AMTOTEPIEKTIKOTNTA TOV €i80VG. 26TOCO, T MTOTEPIEKTIKOTNTA TOV HVIKOV
1GTOV NTOV VYNAOTEPT GTA YAPLO TTOL STPAPNKAV LE LVYIAELPO, WOHTEPO OE EKEIVAL
ov dwrpdonkav pe avénuéva eninedo (30%) pvydievpov, amd OTL 6TO YAPLOL TOV
ocuiotnkov pe ybvdievpo. Avtd Moy AmOTEAEGUO TNG CVENUEVIG MTTOTEPLEKTIKOTTOG
TV outnpeciov mov mepteiyav poydievpo (Iwv. 2.1), n onolo enédpace evBémg otV
avénon tov Almovg 6to pLikd 1610 TV Yapiov. [lapodia avtd, VoTEPA OO IGTOAOYIKY|
LEAETT TOV NMTOTOC, dEV TOpATPNONKE o€ Kapio OOTPOPIKT OUAd0 MTOING EKPVALIOT|
tov Nratog. Emiong, a&iler va avapepbel mwg N meplektikdtta. 6€ Amog Tov Huikov
16TO0 TV YOOV OAOV TOV SATPOPIKOV OHAd®V NTOV CNUOVIIKE LYNAOTEPN Oomd
exeivn Tov apyKoH TANBLGHLOD, VITOSEIKVVOVTOG OTL TO TEWPAUATIKA GLTNPEGLO. )TOV TLO
TAOVGLOL EVEPYELOKA OO TNV EUTOPIKT] TPOPT] TOV YOPNYOOVIAV GTOV apytkd TANOLGUO
Kol To omoio odfynoce o€ yevikdtepn evamdBeon AMmovg otov 1610 OAV TOV
OLTPOPIKAOV OLAO®V.

[Mopopowr  omoteAéopoto  €3€Eav KoL Ol YNWKEG  OVOADGES — TOL
Tpaypotoromdnkay 6to copa tov gidovg Apostichopus japonicus, to omoio citilotav
pe tov peragookminko (Bombyx mori L.). To mocootd g vypociog Kot TV
alotovywVv evOocemv TapEUEVE 1010 OKOUO KOl OTNV TEPIMTMOOTN TNG TANPOVG

avtikotdotoong tov ybvdievpov (Sun et al. 2012). Eniong, o Martinez — Cordoba et
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al. (2011) édei&av 6TL M VYpOGiQ KoL 1) TPOTEIVN TAPAPEVEL 1d10. 6TO COUO TNG YaPidaG
Litopenaeus vannamei, 6pmg 1o Amog avEAveTar oNUAVTIKG KOTE THY oVTIKOTAOTOOT
oV YBvdrevpov 6e m0G0GTO 75% 0md o VOPOPIa Evtopa. AvtiBeta, otV £pguva TOV
St-Hilaire et al. (2007) n vypacio ot0 copo ¢ méotpopag (Oncorhynchus mykiss)
avénbnke, evod 10 ATOg LEID®ONKE ONUOVTIKE KOTA TNV OVIIKOTAGTOON TS TAENS TOV
25% amd v mwpovopen tng woyag Hermetia illucens. v mepintmon g owiokng
uoyag Musca domestica to 10606Td dev TAPOVGIOGAY CNUAVTIKEG SL0POPEG UETAED TV

onddwv. To m0606Td TG TPMOTEIVIG Kot GTIG VO TEPIMTAOCELS TAPEUELVE 1010..
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5. XYMIIEPAXMATA

ZOUTEPOCHUATIKA, TO OMOTEAEGUOTO TTOV TPOEKLYOV OO TNV EKTPOPN TNG

Towmovpog pe to dhevpo Hermetia illucens cuvoyilovton oto eEng:

o Agv emnpealetarl n enPioon Tov yBH®V mov daTpépovtal pe aTo.

e Ta yaplo mov SaTpdenKay He LOYAAELPO AMEKTNOOV UIKPOTEPO TEAMKO UNKOG,
KoODC Ko yopmAdtepn avénomn copatikod PAPovg GUYKPITIKE HE OVTO OV
STPAPN KOV OTOKAEITTIKG [e tyBudAcvpo.

e H oavikotdotaon 10% tov tyBvariedpov amd poydievpo dev odnyel oe
onuavtiky peiwon tov pviuod avdmntvéng g tomovpas. QoTdc0, YOopNYNoN
VynAoTEpOV emmédwv ¢ tééng tov 20% wor 30% peudver onpovTIKA TOV
pLOUO avanTuéng g TouTovPaS.

e O ovviedeomg petorpeypomrog g tpoeng (FCR) tev oumpesiov mov
mepteiyov puydievpo e d1popa emineda yopynong mopsuewve xapuniog (1,21-
1,36) ka1 Tapdo1og pe EKEVOV TV YopidV TOV SOTPAPNKOV ATOKAEIGTIKA LE
yBvdrevpo. Emopévoc, 1o drevpo Hermetia illucens xpiveton og mAnpmg
a£10TOU GO OO TNV TGOV

e O ovvteleoTng AMOSOTIKOTNTAG TNG TPMTEIVNG O0EV TAPOLGINCE GNUOVTIKES
OLPOPES LETAED TOV SUTPOPIKADV LETAYXEPICEMV.

e Ot copatopeTpikol deikTeg Kot 0 OiKTNG EVPWOTIOG NTAV TAPOUOLOL EKTOG OO
TOV EVOOCTAOYVIKO OETKTN.

e H Opentikn ocvoTOon TOL OAMKOD GOUOTOS TNG TOTOVPUS deV emnpedletal amd

Vv avTikataotaon tov ybvdievpov and pvydievpo. Qotdco, n awéavouevn
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YOPNYNON HLYAAEVPOV GTO GILTNPEGLO 0ONYeEL o€ awEnuévn evamoBeon Amovg
GTO HVIKO 16TO.

e Y10 TEWPAUATIKO oUTNPECL TapatnpnOnKe HeYaAdTEPT AmOBOAN VITP®O®V GTO
vepo, EMOUEVMG 1) TPOPN UE TO HVYAAEVPO Elval TTLO GTTETTY).

e H mopovoa epyocio omotédece o mPAOT TPOSTADE OEWOAOYNONS TOV
TPOTEIVOV TOV EVIOU®MV ®G CLOTOTIKOV TV 1YBLoTPoP®V TG Towmovpas. &
ocoueovior pe TIC MEYPL onuepa  peAéteg mov  Eyxovv oeEayBel pe
YPNOCOTOINGCT TPOTEIVOV EVIOU®Y GTIS 1YOVOTPOPES APOP®Y EKTPEPOUEVOV
€10MV dOelyvel TOALG vooydeva amoteléopata. g ek TOVTOL eivan avaykaio 1
TEPOLTEP® £PELVA SLEPEVVNONG TNG KOTOAANAOTNTOS TOVG (OC GLUGTATIKAV TMV

1BLOTPOP®OV.
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7. ABSTRACT

The fish feeds of the raised species in Europe contain large quantities of
fishmeal. The fishmeal is one of high quality, highly digestible ingredient of the fish
feeds that favors the diet of the fish, but due to the excessive use of its stocks and since
they are reducing year by year, their price will constantly be increasing with result, and
the production cost of the aquaculture.

The aim of this study was to assess the feasibility of using insects and especially
larvae of the fly Hermetia illucens as main ingredients of the fish feeds for seabream
Sparus aurata.

A total number of 240 juveniles of 1,47 + 0,229 initial mean weight were
transferred to 12 saltwater aquariums (60L) within a closed recirculation system.
Temperature was maintained at 21°C, pH 8.00 + 4.4 and salinity at 34 £ 0.5 %o.
Juveniles were divided into 4 dietary treatments in triplicates (60 fishes per treatment).
They were fed 2 times a day for 30 days and then only every morning. The experimental
diets were isonitrogenous (20,36 Mj / kg) and isoprotein (46%).

At the end of the feeding trial, weight gain (16,12 — 8,88 g) and SGR (10.77 —
8,37% / day) were significantly lower in fish fed the experimental diets, whereas FCR
(1,12 - 1,36), PER (1,98 - 1,70) as the PR% (157,44 - 135,45) didn’t show significant
differences between the dietary groups. The levels of moisture, fat and protein remained
the same just like HSI and K.

Summing up the results of the present study showed that the flymeal from
Hermetia illucens constitutes of a proper substitute (up to 30%) of the fishmeal
regarding the feed utilization but not in terms of the physical growth of the Sparus

aurata. But nevertheless further researches must be held in the future about the study of
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the breeding of the species with various insects, because the knowledge is still

incomplete.

Key-words: sea bream, Sparus aurata, replacement of fishmeal, Hermetia illucens,

growth
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