ITANEIIIXTHMIO OEXXAAIAX

YXXOAH I'EQITIONIKQN EHIXTHMOQN

TMHMA I'EQIONIAX IXOYOAOI'TAY & YAATINOY
ITEPIBAAAONTOX

«METAIITYXIAKH AIITAQCMATIKH EPI'"AXIA»

“Xpnon TpOTEIVIIC EVTOL®V Y10 TV VTOKUTAGTAGT] TOV 1 Bvaievpov

670 o1TpPEcLo TG Tetmovpag (Sparus aurata)”

Neogvtov Mapiva

Bodkiog 2016
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«XpNon TPOTEIVIIS EVTORMV Y10 TNV VTOKOTAGTAG] TOV 1 0vaisvpov
6TO0 G1TPEGLO TG ToLmovpag (Sparus aurata)»
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Tpwpeing E€etaotikn) Emrpom) :
1) Ioavvng Kapamavayiotions, Enikovpog KaOnyntig — Awtpoepn YopoPiwv
Zowov Opyavicpov, Tuqua T'eomoviag IyBvoroyiag kot Yodtivov Iepifdriovtoc,

2yoM) N'eomovikav Emotpav, [avemotuo Osooariog, EmPrénmv,

2) Hovaywota Mavayiotdkn, Aveainpatpwe Kanyinrpro - YdatokaAlépyeies,
Tuqua F'eomoviag IyBvoroyiag war Yodtvov Ilepipdrrovioc, Xyxodn [Newmovikmv

Emomuov, Iavemotuio Oecoarioc, Mérog,

3) Erévn I'koropdlov, Aéktopag - Ixbvoraboroyia, Tunua IN'ewmoviag IyBvoloyiag
kot Yodtwov Ilepipdrrovioc, Zyol Teomovikdv Emomuov, Ilavemotmiuio

®eocariog, Mérog.

Institutional Repository - Library & Information Centre - University of Thessaly
25/04/2024 00:44:38 EEST - 3.22.70.129



EYXAPIXTIEX

Metd to TEPAG OVTNG TNG KOMUOTIKNG OOVAEWIS, Oa 0eda Vo ekppdom TIC
EMKPIVELG 1oV gvyaploTieg o€ OGAOVG OCOVE GUVEBOANY GTO VO, PEP® E1C TEPAS TNV
napovoo Metantuyloky Auhouatiky Epyoacio. Apyud, 0o nfelo vo gvyaptotiom
tov EmPAénovia g epyaciog avtig, k. lodvvn Kapamavayliotidn yio tnv moAdtiun
Bonbetd tov kot TN dtopK LLOSTNPIEN TOV, TOGO KATA TN SEEUY®YN TOL TEPAUATOC,
000 KOl KOTG TN OLYYPOPN TNG TOPOVCHS £PYAciag, kKaOMG kol To UEAN TNG
e€etaoTikng emtpomng omotehovpevn amd T¢ K.K. [ IMovayiowtakn xor E.
I'colopdlov o T1g ypfoles cLUPOVAES TOVG Kot TV KaBoOyNon Toug ce OAa ta

oTAdL0L DIEKTEPAIMONG TNG EPYACIAS.

Emumiéov, Ba Beha va exppdow Tic vyapiotieg pov otov Ap. X. Podumo yu
apépiomn Ponberd Tov, 66OV aPoOpd T GLAAOYN TOV ELGIKOV TANBLGLOY NG LHYOCS
amo v meployn tov Notiov [Iniiov (Metdyt Apyaractic). Eniong, 6a 10eia vo o
éva peydho gvyaplotd otov owaxktopikd eornty [hiép Yoedkn mov Ntov napodv
KB’ OAN TN SLdpKeLa TOL TEWPAUATOG divovTog oL TIG GLUPOVALS Kat T fonBeta Tov,
OM®G €MioNg KOl GTNV OWKOYEVEWD LOL KOl GTOV GUVIPOPO HOL AvVOyvOGTOTOLAO
Anpntpn ywoo v dmketn ovumopdotact, Pondewa kot Tpo TAVTOV KATOvONoT Kot

avoyr 6€ OAO TO XPOVIKO SACTNLO TOV TEWPAUATOC.

Téhog, Ba Bl Vo aplEp®O® TNV UETATTLYLOKT OUTAMUOTIKTY OV £PYACI
otov ¢ilo pag Mydin Tpravtagvirov, o omoiog av Kot £puye vopic, Oa eivar Tévta

OTIG KOPOLES LLOG.
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MNEPIAHYH
YKOmOG NG TapoVoaG UEAETNG NTaV M JEPELYNON TNG KATAAANAOTNTOG TOL
QTOATOGIEVOD OAELPOV VYOS TOL €idovg Hermetia illuscens vrokabiotdvtag v

TPOTEIVI TOV 1BVAAEDPOL 6TO GLTNPEGLO TNG Tolmovpog (Sparus aurata).

Ix6vow tomovpag pécov Papog 2,40 + 0,27 g tomobetOnkav o 12 valva
evoopeion (125L) «xAelotov KUKADOUOTOG KLKAOQOpiag Balocowvov vepolh Kot
Stympiotnkay o€ 4 daTpoPIKEG Opdoes (25 dropo/evodpeio, 3 evodpeia/dlaTpoPikn
onada) ortildpeves N kébe o pe doeopetikd otnpécto. To ocumpéolo A mepieiye
amoAmacuévo dlevpo H. illuscens oe 1060610 cuppetoyng ico ue 5,8% g TPoeNG, VM 6T
ounpéol B kor I' evoopotddnke omolmacuévo dievpo H. illuscens oe mocootd
ovppetoyns 11,6% kot 17,4%, avtictoyo, vrokadiotdviag v apoteivi tov bvaiedpov.
Ta tpio ovtd oumpéola Mrav petald tovg woevepysokd (21,6 MJI/Kg tpoopng) ot
wonpoteivikd  (47% g tpoenc). IapdAinia, ypnopwomombnke éva tétopto
ocunpécto (A) mov mepieiye unoevikd emineda akevpov H. illuscens pe omoKAEIGTIKY|
myn Cowmng mpoteiving To yybvdievpo. To crmpéoto avtod elye eAAPPOS YOUNAOTEPT
TEPLEKTIKOTNTA G Tpwteives (42,5%) kot eha@p®dg ovénuéva emimedo OMKNG
evépyelag (22,4 MJ/KQ) cuykprtikd pe to vtorowma tpio ortmpéota. H oition yivovray
€61 Muépeg TV €POopAd, Lol GOPA TNV MUEPA UEXPL POIVOLEVOL KOPEGLOV Yol

ovvoAkd 10 gfdopddec.

Ta amoteréopata €dei&ov OtL avénuéva eninedo coppetoyns (17,4 %) tov
amoMmacuévov  aievpov H. illuscens oto ounpécio odnyovv oe  peElpéVN
KOTOVAA®GOT TPOPNG, OOUATIKY ovAmTuén Kol omodoTikOTNTO TNG TPOPNG Kot
avénuéveg Bvnouomteg YOLOV CLYKPITIKA HE YOUNAOTEPO EMITEDO GLUUETOYNS TOL
arevpov (5,8% wor 11,6%). AvtifBeta, younAd eminedo EVOOUATOONS TOL OAEVPOV

avtod oto oumpéoto (5,8% wxor 11,6%) odnyodv oe moapdUOlEC TOPAUETPOVS
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avATTLENG TOV 1BVOV Kot OTOSOTIKOTNTOS TG TPOPNG LE EKEIVES TOV GLTNPEGIOL TOV
nepieiye amokAeloTIKA tyBvdievpo. QotdG0, N anolinaven tov akevpov H. illuscens
dev 0dnyel og oNUAVTIKY PEATIOON TNG OMOSOTIKOTNTOS TOV MGTE VO, YpNoLpomom et
o€ LVYNAQ EMMESD GUUUETOYNG GTO CLTNPEGLO TNG Toumovpas. [Ipémel Tapdia avtd va
de€ayBovv mepaTEP® £pEVVEG GTO PEAAOV Yo TNV UEAETN EKTPOPNG TOL €100VC LE

dtapopa Evroua, 01Tt 01 YVOGELS eival ok EAMTELS.

Aééerg Klerowa: Aatpopn, Sparus aurata, ovtikataotoon 1yQvoiedpov, Hermetia

illucens, mpwreives eviouwv
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1. EIZATQTI'H

1.1 Bwloyio Kol eKTpo@1] THS TouToVpaS (Sparus aurata)

IMivaxog 1. Zvotmpotikn katdtoén tov Sparus aurata (Linnaeus, 1758)

Bagciisro: Z®o. (Animalia)

Yvvoportotio: Xopdwtd (Chordate)
Oportogia: Axtwontepoyio (Actinopterygii)
Taén: [epxopopea (Perciformes)
Owoyévero: Yrapidec (Sparidae)

I'évog: 2rdpog (Sparus)

Eidog aurata

To &idog towmovpa (Sparus aurata), tov omoiov 1 GLOTNUATIKY KOTATOEN
napovotdletar otov [livaka 1, cvvavtdror otn Mecdyero OGhacoa, KATO UKOS TOV
AVOTOMK®V 0KTAOV ToV ATAavTikoD, and ) Meydin Bpetavia £émg ™ Zeveydin, Kot
ondviae ot Moavpn Odrocca (Ew. 1). Ipotyd, Ooidcciun kot veAApvpo
nepipaAlovio OTmG gival ot mopdrtieg AMUvoBdAacoeG Kol Ol TEPLOYES eKPOAMV
TOTAU®V, 110G KATA TO, apy KA 6TAd0 TOV KOKAOL (onc te. H avartuén g péosa o
OVTA TO OIKOGLOTAHOT Elval o ypryopr and ekeiva ¢ BdAlaccag. Mia toutovpa
TPLOV ETOV Umopel va ptacel 1o péyebog tv 43 cm ot Apuvobaiacoa, eved ekeivn

¢ BdAacoag dgv Eemepvaet ta 25 cm (FAO 2009).

[Ipdxkerton yuo éva KateEoynv evpvaro kot evpvBeppo €idog. TTapovoidlet peydin
avtoyf] otig petaforég g Bepprokpaciog Kot g aAatdTnTag. TNV TPA&n pmopet va
{hoet og ohatotnteg 5-44 %o ko o Oeppoxpacicg 3-36 °C. Eivar capko@dyo €idog
Kot TpE€eeTat cVVNBWG pe daeopa pordkia (8iBvpa Kol YooTEPOTOON), KAPKIVOELDN,
EXWOdEPUA, TEAEOOTEOVS Kot TOALYorTtovg. [evikd, M Tpo@v] TOL MOIKIAAEL Ko
e€aptator kupimg amd To puéyehog Tov Yaptov Kot T dabfesiudmrd g tpoens. Otav
dev glvan dobéoiun n TPoPt, 1 TGUTOVPO CTPEPETAL TPOG EVOANAKTIKEG TTNYEG TPOPNG

neplopiloviag €161 TV OMOdNTOTE EMIOPACT OMO TNV OTOVIOTNTO TNG TPOPNG

(1]
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https://el.wikipedia.org/wiki/%CE%A7%CE%BF%CF%81%CE%B4%CF%89%CF%84%CE%AC
https://el.wikipedia.org/w/index.php?title=%CE%91%CE%BA%CF%84%CE%B9%CE%BD%CE%BF%CF%80%CF%84%CE%B5%CF%81%CF%8D%CE%B3%CE%B9%CE%B1&action=edit&redlink=1
https://el.wikipedia.org/wiki/%CE%A0%CE%B5%CF%81%CE%BA%CF%8C%CE%BC%CE%BF%CF%81%CF%86%CE%B1
https://el.wikipedia.org/wiki/%CE%A3%CF%80%CE%B1%CF%81%CE%AF%CE%B4%CE%B5%CF%82
https://el.wikipedia.org/wiki/%CE%A3%CF%80%CE%AC%CF%81%CE%BF%CF%82

(Wassef 1991). e oyéon pe 1o péyebog éxel amodeybei OtL To pikpoTEPOL peYEDoVG
YOPLOL KOTOVOADVOVY IKPOVG KOL GYETIKG HOAOKNG GAPKOS OPYOVICUOVS, OmMG
TOADYOITOVG Kot PiKkpd kopkivoedr. Kabdg 1o péyebog g avédvel, n toumodpa
tetvel va dutpaget pe peyaddtepov €idovg {da mov £x0VV Mo GKANPY GAPKO, OTMG

elval o ooTpaKddepua, To diBvpa Kot ot 1ybveg.

Ewova 1. 'eoypagikn eEanimon tov €idovg Sparus aurata

(IIy1: FISHBASE)

O1 mo ovvibeic uébodotl Topaywyng toumovpag eivar o evrotikds (Ewk. 2) kot o
exTaTIKOG TpOTog. [1pog 10 mapdv, T0 HEYOADTEPO UEPOG TNG TTOPOUYMYNG TPOEPYETAL
omd TV EVIOTIKH EKTPOQT, pe péon mokvotnro 20 - 100 kg m® kon FCR 1,5 — 2 (FAO
2013). H ektotik EKTPOQN TOPOUEVEL L0 TOPASOCIAKT OPOCTNPLOTITO OE OPLOUEVES
TEPLOYES, OAAA e TOAD younAd avtiktvmo otnv ayopd (Sola et al. 2006).

To 2013, n moykdéoUo TOPAY®YN TNG LOATOKOAAEPYELNS TNG TOTOLPOG NTOV
170.000 tévor (FAO 2013). Xt Meodyetlo, ot KOplot Tapaywyol Temovpag eivat n
EMéda, n Tovpkia, n lomavia ko n Itario. Ztic apyéc e dekaetiag tov 1990,

Aertovpyoboav mepimov €1KOoL eKKOAAMTNPIYL Tomovpag ot Meoodyelo. Méypt 0
(2]
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2006 méve amd 65 ekkolamtipro Savépovtov oty Kpoatia, tnv Kompo, t ['adAia,
v EAAGSa, v Ttaiio, o Mapodko, v [loptoyaria, v Ionavia kot oty Tvvnoia

(FAO 2006).

Ymv EAAGSa, pe ™ ypnion mAotdv KAoPov, n tomodpa QTEvVEL GTO EUTOPIKO
Bapog twv 300 — 350 gr og mepinov 14 — 16 unvec. H péBodog avt givar amdn kot
OLKOVOUIKY] KOl OTOTEAEL TO GUOTNUO EKTPOPN|G TOL YPNGULOTOLEITOL KLPIWS OTN
Aekavn e Meooyeiov. Av kot ot mokvomteg (10-15 kg/m®) eivar yauniotepeg oe
oxéoM LE TNV EKTPOQPT GE OEEAUEVES, VITAPYOLY TOALHL TAEOVEKTHUATO TOV KAO1GTOOV
T00G KA®PBOOG To keEPSOEOpoVG. Qotdco, dev elvar duvatdv va ereyybel m
Oepurokpacio, KoTd TNV EKTPOEN 6€ KA®POVLS, Le amoTéAecpa HeyoADTEP TEPI0DOG

enitevéng Tov eumopevoipov pueyébovg (FAO 2010).

Broodstock \ /([’%7
26 yrs old K_Ql;uigl
| —3
s g <, — £
P ' e,
) o L S y.«\»/
= VvV e V= T .
P g Diet
- \ Q
o 2 <>
= reproduction
2-3 years old 4-6 years old 3
v
Spawning Tanks - Cages
Intensive fattening farms
Tanks:
Eggs 6000-10000/1iter 8-10 months
Cages:
h 16 months
2> £k )
A\ U]
Y ae
J y ,ly.'?‘r‘.\
2 I —_—
- 7-10 days . ‘w“("“:", ? yi‘ C@‘@
=0 — —-@ izl v
R_J K . —_— Juvenile
Larva Diet 45.30 days
Prefattened 5 g

Ewcova 2. TTapaymykdg kKOKLOG EVIATIKNG EKTPOPNG TNG TOLTOVPOG

(TInynq: http://www.fao.org/fishery/culturedspecies/Sparus_aurata/en)

3]
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1.2 Opentikég amalTiGELS TOV €id0VG Sparus aurata
ATO TIG SLAPOPEG EPEVLVEG OV TPOYUOTOTOMONKAY UEYPL GNUEPX, Ol OTOLTNOELS
NG TOTOVPNS Yo TO GTAS0 TOv 1Bvdiov Kot Tov evAkov aTdHoL cvvoyilovtot

otov Ilivaxka 2 (FAO 2013).

Mivakog 2.0pentikég anatnosgls Tov €idovg Sparus aurata

Opentich sbsTacn (%) Ix0vowa = Cmgiﬁkma artopa
HpoTsivy 50-60 45-50
Alimog 12-25 12-25
Ivdodeig ovoieg 1,2 1,2
YootavOpakeg 20 20
Mporteivy/Evépyaia (Mg/Kj) 20,8/22,4 21,5/28,1
Dhopopog 0,65 -
Apwoléa (Y ™G TPOTEIVIG TS TPOOTS)
Apywivy 54 54
IoTidivy 1,7 1,7
Ioolevkivy 2,6 2,6
Agvkivn 45 45
Avoivy 50 5,0
Mge0Ogrovivy 2,4 2,4
D orvoraravivy 2,9 2,9
Opeovivy 2,8 2,8
Tportogavn 0,6 0,6
Baiivn 3,0 3,0

1.3 To yBvaievpo ®g kvpra TNy LMK TPOTEIVIG TOV 1 BVOTPOPDOV

O topéoc TV 1YBLOKAAMEPYEUDY AVATTUGOETOL, UE LYNAOVS E£TNGLOVG PLOUOVG
avénong Tic TeAEVTOUEC OEKOETIEG KOU LE ONUOVTIKEG TPOONTIKEG AVATTLENG GTO
dueoco pérdov (Nogueira et al. 2012). Extipdton 6t péypt to 2030, ndve omd 1o
NGV TOV YOPLdV TOV KATOVOADVOVTOL, B mapdyovtal amd v vootokaAlépysta. H
OLVOMKN Topaymyn avéndnke and 10 exot. tdvovg woapidv 10 1984, oe 74 exar.
tovoug 10 2014 (FAO 2016). H peyddn avantoén tov  ybvokaAlepyeumv
oVVOOEVTNKE amd pia e£icov peyaAn avénon e {nong yia texvyntés 1 bvotpoeic,

(4]
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LELOVOVTOG PE QVTOV TOV TPOTO TNV TOPUY®YN CLYKEKPIUEV®V 1y BvomobepdTmy mov
npoopilovton yia yydvaievpa (Tidwell & Allan 2002).

To yBvdievpo, ivar 1 onUAVTIKOTEPT TPAOTEIVIKY TNy TOV TEPIAAUPAVETAL OTIG
yBvotpoeéc. Otav ta ybvdievpa Tapackevdloval omd oAOKANPO YApLo amoTELOHV
po oo TG VYNAOTEPNG TPMTEIVIKNG a&iag mpdteg vVAeg. H mpwteivn kopaivetar and
56 % ¢émog 76 %, mocootd mov kabopilel kot TV mordTNTA TOL YBVLOAELPOL. To
TAEOVEKTN LA TOL givar OTL lval TAOVGC10 GE VEPYEL, GE amapaitnta Amapd o&éa, o
yvootoyyeio Kot givar vymAng Proroyng a&lag kot Wwitepa €0YELOTO KO EVTENTO
v ta yapro, (NRC 1993, Jackson 2009).

H mowdmta tov ybvaredpov efoptdtor amd v emoyn g aAigvong, 10
YEWYPAPIKO TAATOG TNG TEPLOYNG, TN BepoKpacia, TNV dpa TOV To Yhpto aiedhovial,
10 ¥pOVo amodnkevong mpv amd v enesepyacia, Tov TPOTO aAlelng Ko T cvvBeon
tov alevpdtov. H enefepyoacio mpémer va yivetal TO OCLUVIOUOTEPO WETA TNV
e€aiievon. Yrapyovv dvo Pacikol tpoémol mapaymyns ybvaiedpwv: dueon Enpavon,
mov glvar 1 modowdtepn pnEBodog kat Beppukn enelepyacia mpv and v Enpavon. H
devtepn néBodog divel mpoidvio vynidtepng modtntog (Hertampf & Piedad — Pascal
2000).

Xoppova pe épevveg, 1o 2003 oty ybvokardiépysio ypnooromnke to 42%
™G moykocuag moapaywyns whvaievpov, evd to 2010 10 mOG00TO aLENONKE
onuovtikd oto 60% g maykdouag mapaymyne (Tacon 2004). Q¢ ek tovtov, 1
ocvveyopevn avénon g Rmong tov Yo v tybBvokaAMépyela dev givar TAEOV
Blioowyn, oegdopévov OtL M O1BecIUOTNTA TOL 1YOBLOAEVPOV TAPEUEIVE GTO 1010
eninedo, 6,5 exatoppvplo TOVOLG etnoimg, yio tepimov 10 ypoévia (Tacon & Metian

2008, Hardy 2010).

(5]
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1.4 Avrikatdotaon 1y 0varedpov pe TPOTEIVIKEG TNYES PUTIKNG TPOEAEVONG

Eivor mAéov yeyovdg, OTL M mopay®yn TV VOATOKOAAEPYEIOV Oa avEndel
TEPLOCOTEPO T EMOUEVA YPOVIOL KOl avTO Ba. 0dnNynoel 6€ LVYNAOTEPT TOPAYMYT|
yBvotpopav (FAO 2010). H coppetoy tov QUTIKOV TPOTEIVOV 6TIG 1 BvoTpoPéc
Exel avénbel Aoyw mEPLOPIGUEVNC XPNONG TOCOTHTOV 1XOVOAEDPOL OTIS TPOPEG TOL
npoopilovton yio toug 1ybveg (Gatlin et al. 2007, Glencross et al. 2005, Naylor et al.
2009). 'Evag amd tovg peyoAvtepovg otoORove G Propmyoviog mopaymyng
yBvOTPOE®OV €lval vo PEIDOEL TO EMIMEdD 1YOVAAEDPOV, AVEAVOVTAG TIG QUTIKEC

TPOTEIVEG 6TA GLOTATIKA TOV YOLOTPOPAOV TOL KATAVAADVOVTOL OO GOPKOPAYQ

yapuo.

‘Exovv Anoebel aloonpeiota amoteAéopato omd Ol0TPOPKE TEWPAUOTO CE
Toumovpeg, oTo omoio. mepimov to éva Tpito TV Bvaiedpwv Ba pmopovoe va
avtikataotofel yopic vo HeEW®VOVTOL To EMIMESN TOV OmOPUiTTOV CpIVOEEDV GTO
oopo TV vV 1 0 puOuog avarTuéng Tovg (Gomez-Requeni et al. 2003). Ta yapia
STPAPNKOV LE TEPOUATIKOE GLTNPECLO TOV TTEPIETYAV GAELPO OO UETATOMUEVOVS
onOpovg PmCEAIOD, GAELPO  YAOLTEVNG  KOAQUTOKIOD Kot  coywdievpo. Ta
OOTEAEGULATO OVTMOV TOV UEAET®V delyvouv OTL ot omdpol umleAod pmopodv va
avtikataotnoovv péxpt kot 1o 20% g mpwteiving tov ybvdievpwv ot daTpoen
1oV yovdiev tomovpag (Robaina et al. 1995, Pereira & Oliva-Teles 2004), to dievpo
™G YAOLTEVNG KoAapmokloh pmopei va. avtikatactioet and 40 - 60% (Robaina et al.
1997, Pereira & Oliva-Teles 2003), kot to coyidrevpo and 20 - 40% (Kissil et al.
2000, Martinez-Llorens et al. 2007) ywpic va eanpedletal n amd306T TOV YopLdV

(Pereira & Oliva-Teles 2002).

[MTap® 6o avtd, TO OomoteAéopota amd GAAEG €PEVLVEG LIOKATACTOONG TOL
OBLOAEDPOL pE TPMTEIVEG PLTIKNG TPOEAEVOTNG, KOl CLYKEKPIUEVO LE GOYIAAELPO,

(6]
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oV dTpoen ¢ tomovpag (Sparus aurata) kot tov Aavpakiov (Dicentrarchus
labrax) deiyvouv 011 10 UEYIOTO €MiNESO EVOOUATOONG QPULTIKNG TPOTEIVIG GTAL dVO
€ion dwopépet petac&d tov epeuvav (Alexis & Nengas 2001). Avto icmg oyetileton pe
TNV TOOTNTO TOV CLGTATIKAV, TNV ENeEePYcio TV TPOIOVIOV GOY0G, TN HETABOAN
g obvBeong ot dlatta 1 / Ko dapopég oto péyebog twv ybv®V KAl To cuoTNUA
EKTPOPNG. AV KOl HEPIKES UEAETEG OvaPEPOLY OTL LYNMAAQ emineda GOYIAAELPOV
Hopovv va cuumepAneBovv otig diatteg tov dvo wamv ( Tibaldi et al. 2006, Venou
et al. 2006), eEaxoAovOel va vVTapyeL LePIK) avnovyia, 6Tl avtd umopei va Béoel o
kivduvo Vv vyeia Tov yopiov Adym tov 0Tt dev £yovv ONUOcleLdel pEYPL oTIYUNG
EPEVVEC IOV VAL OVOPEPOVTAL GTNV LGTOAOYIO TOV EVIEPOL T®V OVO OVTAOV EWOMV TOL

Tpépovtav pe Paon to coyidrevpo (Bonaldo et al. 2008).

O1 mpmTelves PLTIKNG TPOEAELGNG ATOTELOVV TOAD VTOGYOUEVO GLGTUTIKE Y10l TNV
AVTIKATACTOGT TOL tyBuaiedpov otic ybvotpoeéc. Tétola @utikd dAgvpa glivar to
GOYLIAEVLPO, TO KPOUBAAEVPO, TO POWIKAAELPO, TO PAUPAKAAELPO, TO PUOTIKAAEVPO,
T0 MAMAAELPO, TO GOVCAUAAELPO, TO KOPLOAAELPO, M YAovTéVN apoafocitov, 1
yAoutévn ottoplov K.o. (Mevté kot Néykoag 2011). To coyidhevpo amoteAel v mo
oLV OIGUEVN YPNOILOTOLOVUEVT] EVOALAKTIKTY TNy TPOTEIVNIG, 1| omoia meptlapPdvet
70 10 pe 50 % g mpwteivng ot diowto (Tacon & Akiyama 1997, Hardy 2002).
Qo61660, T0. ELTIKG GAELPA, CLYKPLTIKO HE T YOLAAELPO, TEPLEYOLV YOUNAOTEPQ
eMinedo MPOTEIVIG Kol OPIGUEVOV OmapoitnTOV apvosémv, oAAd Kot O18popeg
AVTIOTPOPIKEG OLGieG Tov, ov Ogv  adpavomomBovv, HEC® 1TNG KUTAAANANG
eneepyaciog Tovg, umopel va TPOKAAEGOVY Helmon NG avamTuENG, TOEIKOTNTES Kot
npoPAnuata vyeiog otovg datpepopevoug 1x00¢ (Francis et al. 2001, Guroy et al.

2013).

(7]
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Mo emmA£oV ONUOVTIKY OVNGLYIO OXETIKA HE TIG QUTIKEG TPOTEIVEG €lvar 1
TOPOVGIO TV YEVETIKO TPOTOTOMNUEVOV TPOTOVIWV, TOL YPNCLULOTOIOVVTAL GTUEPO
o yewpyia, Wiaitepa ekeivov mov Tpoépyovtat and 6oyl kot Kohopumokt (Pusztai &

Bardocz 2006).

1.5 Avrikatdotaon 1y0varedpov pe tpoteivikég myéic LmKng mpoérevong

Or {owég mpwteiveg Bewpovvior mpoidvta, VYNANG STpoPikng  asiog.
2oV 0mg ¥PMNGLUOTOIOVVTAL Y10 VO AVENCOVV TO TEPLEYOUEVO TNG dloUTAG GE TPOTEIVN
KOl OTNV TEPIMTOON TOV YOPIDV OTOTEAOVV TIG KOPLEG TNYEG SIUTNTIKNG TPMTEIVIG.
H yevikn ovvBeon tov apvo&émv Tovg eival S10QOPETIKY amd aVT TOV QLTIKOV
vrompoidvtov (Adapicov & Néykag 2011). Zuvnbwc, gival TAovola 6g Avciv, evod
TPAOTO 0plaKOd oUvoEL Tovg eivon 1 pebetovivn kou m kvotivn. Ermiong, mepiéyouvv
peydAn mocdtra 1ooAevkivng. To mepleydpevd tovg o Tpwteiveg kopaiveral amd 50
— 85 % ko 10 Aimog Tovg amd 0 — 15 %. H peydin mepiektikdtnto Toug o€ Almog gival
pelovékmnuo kabmg to Almog tovg pmopel va ofewwwbel pe v omobrkevon, pe
amotélecpo T pHelmon g OeKTIKOTNTAG TOvg amd To GAA (da, OAAd Kol TNV
KATOGTPOPY], GAADV TEPIEXOUEVOV GLOTATIKAOV, 0w TV Prrapivov A kot B. To
TEPLEYOUEVO TOVG GE TEPPO, AGPRECTIO Ko pOo@opo glval yevikd vynid. Evod ta
QLTIKG TTpoidvTa TEPLEYOLV AydTepO amtd 1 % amd omolodnmote amd avtd To cTOYKELN
Kot Kopaivovrol yopw oto 0,25 %, ta {owwd vrompoidvta Exovv 5 — 11 % acPéotio
kot 3 — 5 % edoeopo. I'evikd, 660 mepiocdTEPN TPOTEIVN £)0VV TG0 TO AGPECTIO
Kol 0 @MGPopog eivar youniotepa. Tétown dAevpa givar 10 GAELPO TOVAEPIKMV
(poultry or poultry by-product meal), 1o dAevpo kpéatog yoipwv, T0 AUOTAAELPO, TO

ntepdievpo, n apoyrofivn k.a. (Kapamavoyiwtiong 2011).

(8]

Institutional Repository - Library & Information Centre - University of Thessaly
25/04/2024 00:44:38 EEST - 3.22.70.129



Extog amd 1o yBvdievpo TOL YPNOUYOTOLOVVIOL EVPEMS KOl UOAOTO GE
VYNAG TocooTd oTIg 1BvoTpoPég, ot vmdhowmeg mpwteiveg LMIKNG TPoEAEvoNg
YPNOLOTOOVVTOV TOANOTEPN KATH KOPOV MG GLOTOTIKA TeV tyBvotpoenv. H
CUVTPUTTIKY TAELOYNOI0 OVTOV TOV OAEVP®V glxe anayopevbel otnv EE and 1o 2001
¢o¢ 10 2013 AOY® ovnoLyLOV TOL TPOEKLYAV UETO TNV EUEAVICT] TNG VOGOV TNG
OTOYYDO0VG EYKEPAAOTAOEING 6T BOOELT], TOV SLATPEPOVTAV HE AAEVPO OLTOV TOL
tonmov (Kapamavaywwtiong 2015). Onwg amodelytnke, n vOc0og dev 0QENOTOV GTA
dAevpa k0O’ avtd 0ALL 6T PN KaTdAANAN enegepyacio KATO TNV TAPUCKEVT] TOVC.
[MAéov, amd t 1/6/2013, n EE &xel dpet v amaydpevon g yp1oILOnoinong Tomv
TPOIOVTOV VTV oTIG 1YBvoTpoPés BETovTac, TapdAnia, avGTNPOTEPO KPLTHPLOL Yol
TNV TOPOCKELN] KOL TN YPNOUWOTOINGN TOLG. ZVYKEKPUEVO, TO TPOTOVIN VT
ovopalovton Metamomuéves Zokég Tlpmteiveg and pn unpuvkaotikd (oo (MZII)
(non ruminant Processed Animal Proteins) mov avotnpd mpoépyovior amnd
LLOVOYOOTPIKG EKTPEPOUEVA (MO (YOPIVA, TOVAEPIKE) KOt Ol UNPVKACSTIKA (Boogldn))

(Kaporavayimtiong 2015).

1.6 H tpoTEivy TOV EVTON®MV MG GVOTATIKO TOV 1000TPOO®OV

Ta éviopa B pmopodcav va amoTEAEGOVLY oL EVOALOKTIKN ADOT Yo TV KGAvyn
eVOG UEPOVG TAOV JUTPOPIKAOV AVAYKAOV TOV EKTPEPOUEVOV YOPLDOV O10TL TOAAEC
QOPEG TPEPOVTOL UE OLTO OTO QPLOIKO TOVG TEPPAALOV Kol EMTAEOV, TEPLEYOLV
vynAa eminedo mpwteivng (40%) kor Aimovg (30%), yeyovog mov Oo umopovoe va
TOPEYEL KATAAANAEG TOCOTNTEG OPENMTIKOV GLOTATIKGOV GTN SWTPOPN TV YOOV
(Barroso et al. 2014, Henry et al. 2015). EmumAéov, kamoto €161 eviOpmv mePEXOVLV

IKOVOTIOMTIKG €imeda o€ ®-3 Kot ®-6 moAvakdpeota Amapd oo kol ovopyova

[9]
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otoleia, Ommg cidnNpo. AdYy®m TOL OTL Ta EVIOUO TTEPLEYOLV CNUOVTIKEG TOGOTNTES
apvoéémv kol Mmopdv  0&EmV, dSlaeopol  £peuvNnTEG  £YOoLV  KOTOANEEL  GTO
CLUTEPOCO, OTL VUL TEYVIKDG EPIKTO, VO, YIVEL YPNOY TOLG MG EVOAAOKTIKY TTNYN
npwteivg ot (wotpoeég (Sanchez-Muros et al. 2014). Yrdpyovv épgvvec mov
vroompiCovv, OTL TOAAG  €viopo  €YOLV  OVTIHLKNTIOKY  Opdon  Kovmq
avtioktnpnotaxd mentiow (Ravi et al. 2011) mov pe ™ oepd ToVG AVEAVOLY TN

didpketo Long e TPoPng, otV onoia mepiEyetol dAgvpo gviopov (Zhao et al. 2010).

Extog amd 1o Opentikd o@éAN TOLG, M EKTPOPTN €VIOL®V Qaivetol va givol To
QUMKN TPOS T0 TTEPPAALOV GE Gxéomn e TV Tapaywyn oepiov Tov Beppoknriov, v
KATavAA®GoN vePOL Kol TNV omaitnomn g yng mov ypeldletor oe GAlov €idovg
ektpo@ég (Oonincx & de Boer, 2012). ITio ouykekpluéva, 1 €KTPOPT| TOVG
npoypatonoleitol cuvnlwg 6e amobNKeg, YOPIC Vo OmoLTovVTOL HEYOAES EKTAGELS M)
TOAD VEPO GLYKPLTIKG UE TIG KOAMEPYELEG GLTIKNG Tapaymyng (Sanchez-Muros et al.
2014). EmmAiéov, m KOAMEPYEWL EVIOU®MV GULUPOALEL OTNV  AVOKOKAMGY TOV
amoPANT®V, KOOGS 01 TPOVOUPESG EVIOU®MV UTOPOVV VO UETOTPEYOLV T YOUNANG
TO0TNTOG OPYAVIKA amdPANTa o€ Kang mototnta Aitacpo (van Huis et al. 2013),
pewwvovtag, €tol, v teMk pala g kompuag katd 50%, tov amoPAntov tov
alotov katd 30-50%, kaBdc kol TV amoPANTOV TOL EOoEOpov katd 61-70%
(Newton et al. 2005,. Diener et al. 2009, van Huis et al. 2013). TéAog, &govv v
KOvVOTNTA VO LELOVOLY TO (OPTio TV Tafoyodvev Baktnpiov ot pkpoyAopida g
kompudg (Erickson et al. 2004, Liu et al. 2008).3 Qg ek t00TOV, TO TEMKO TPOIOV
QLTS TNG TOAD OTOTEAECUOTIKNG PlOUETOTPONNG, TNG KOMPLds, sivor pia apbovn
TOGOTNTO GE TPOVOUPES EVIOU®V Ol omoieg eivan mhovoieg o mpwteiveg (40%) Kot

Mmidwa (30%) (Sheppard et al. 1994, Newton et al. 2005).

(10]
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H poalukn extpogn twv eviopmv xel eEamhmbel o 6Ao Tov KOGHO, E0IKE Yo TNV
nopay®yn petalov, m ypnon dolopdtov oieiog, TV oTpoPr] dapdpwv (dmv
(yapro, moviid, epmetd) kot yio Tov BroAoyikd leyyo tov topacitov (Schabel, 2010,
FAO 2013). Mikpég povddeg mapaywyng puoyas, kitpvav okadoplov, axkpomv, Kot
tpovimv Egovv dnuovpyndet oe 6AN v Evponn kot tov vrdrono kéopo (Ynsect —
FoAlio, Protix — OAlavdio, Hermetia — I'eppovia, Insagri — Iomavia, Enviroflight,
Next Millenium Farm — HIIA, Enterra Feed — Kavadd, Entologics - Bpoliiia)
(Kroeckel et al. 2012, Rumpold & Schliiter 2013), kobmdg kot pio TOAD pPEYAAN
Hovada Topaymyng okovAnkio £yl Non ovotabel otn Notwo Appikny (AgriProtein).
Emniéov, n mopaywyn tov okabopov eivor Non moAd onuavikny omv Kiva
(Haocheng) kot oty Ivdia (Veldkamp et al. 2012, Ji et al. 2013, Van Huis et al.
2013). H mapaymyn tov petaookmdinka otnv Kiva avimrpocsonevet nepimov to 80%
NG TOYKOGULOG TOPOYMYNS, LE TNV ETHCLO SUVOLKOTNTO TOPAYMYNG AmOENPAUEVEOV

vopeov va givar epimov 200.000 tovol (Dong & Wu 2010).

Ot mapaywyoi o 6ho tov kocpo opyavovovtar (VENIK, IPIFF) mpokeipévon va
avénbel to evdlapépov xpnong Tev eviopmv oTlg (®OTpoPEés M otd TPOPILC.
Agdopévou 61t ot Tég Tev Bvarevpov avéavel taktikd (FAO 2014), n tun tov
alebpov amd €viopo mov AapPdvovtor amd peydleg povadeg mopoymyns, Oo

LopovGe TOAD ypryopa va yivel avtaymviotikh (Drew et al. 2014).

SOUpova pe O18Ppopeg EPEVLVEG, KATTOLOL OO T 101 TOV EVIOU®V OGS, TO KOWE
Kovvovmia, o pavpog otpatidg (black soldier fly), o1 kowég poyeg kot 1o Kitpvo
okaBapt, £govv dokyaotel oAdKANpa M Yhokoppéva, {OVIava 1 KOTEYVLYUEVO GE
dpopa €idn yopudv Omwg, oto Aacmoyopo (Mmudfish), oto yatdyapo (Clarias
anguillaris, oto agpwdaviko yoatowapo (Clarias gariepinus), ot pmke TAATIOL
(Oreochromis aureus), otnv TiAdmie tov Neilov (Oreochromis niloticus), oty

(11]
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néotpoa (Oncorhynchus mykiss) kot oto coropd (Oncorhynchus keta) (ITiv. 3). ‘Exet
napatnpnoet 6t n SaTpoP| TV Yopldv pe {oviavd 1 WIAOKOUUEVE GKOVANKLO 1)
kitpva okabapia, etvar po KoAn emloyn, ing og xdpeg OOV ot SLBEGIUES TPOPES

eivon kaxne mowotntag (Henry et al. 2015).

[12]
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Mivaxag 3. Evdewtikdg mivaxkog e Tig TEPAUOTIKEG cuvOnKee kot TV Tpoctnkn Opbontepwv, Kodeomtepov, Aemdontepwv Kot AiTtepmv otn S Tpoen
YOOV mopéyovag Bedtimpévn, Tapdpoto | petwpévn adEnon cuykprtikd pe ta ywapto pdptupeg (Yiobetnuévo kar tporonompuévo and tovg Henry et al.

2015).
% AwvartnTikn TpocOkn (Tov
Apy. - avtietoyEi 6 % avrikordetaon LA)
Tel. Avdpkera % LA % Al A.B
E ; . . , P ° ° Aratioeg | o A.B M.B i
VTONO Awdikacia Yam Bapog Yitwong 610 670 TOGTEY TKP TAPOROE PE | GUYKPITIKG e Avagopég
(9) (epoopdodseg) | papropo | papropo P s o he yapro. mov yapra mov
‘rllllé(:p‘:)l\:“!r::\(’n:w TpEPOvVTAV TPEQOVTOY pE
LA pe LA LA
OpOémTepa
13,16
Bpdoipo, i o 35 %
Z. Al 25% (2 Al | l.
. amoERpaveT ooV PPIKOVIKO |9 5 57 8 31 30 50 - 5% (25, (10006 | (Alegbeleyeeta
variegatus 0. YaTOWopo 50, 75% LA 2012)
o avtic. .A) avruc. 1.A)
. i Bodiotiko (100 % .
P. pictus Amo&fpavon YoTOYpo 8.0-9.7 8.5 M.A M.A M.A - - avti. LA) (Johri et al. 2011)
Koleontepa
17, 26% 35, 43%
, . o o ) )
T.molitor | ATOSIPOVON OTOV | AQpLKaVIKS 5.1-32 7 35 40 40-50 9% (20% (40, 60% (80,100% | (Ngetal.2001)
nAo YoTOyapo ovtik. LA) avtic. LA) avtic. LA)
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14, 33, 57,
0] Amoén A 0 80% (Fakayode &
rhinoc-eros e oo 0.7-6 12 50 39 50 i (16, 35, 62, i U wumga 2013)
povpvo TeToyapo 100% oavtik. g
LA)
AemdonTepa
8, 15, 26,
. , 43% SWP
'?'SV”\;‘F’,;' gs"fjs 2-140 13 54 35 25-30 . (25, 50, 75, ] (Bef;g 4e)t al
TpoS 100% avtik.
LA)
B. mori (Jeyachandran &
Amo&n Kowd 0 12-2 12 11 21 — 9 - - .
(SWP) mo&npavon oo kafovpt 5 30-38 100% SWP Raj 1976)
B. mori péowvn 6, 12% (10,
i a - 0, -
(SWP) Ano&npavon youais 14.5 6 60 55 45 20% avrik. (Lee et al. 2012)
L.A)
Aintepa
Black soldier i
. q { B
fly (Hermetia | OMcMpofi Tatéyopo 120- 13 M.A. 375 25-36 - - 100% (Bondari &
. KOHUEVO Sheppard, 1987)
illucens)
: 18-36%
Hermetia Adeopéva otov Ipwilovoa 146 — 8-36% (Sealey et al.
illucens nbyo - 250 8 29 46 42 - (25-50% - 2011)
4 po® avtik. L.A)
. Agaipgon vymAng , 5, 25% (25—
Hermetia | omrog Mimove, | ZOMOHOS 250 15 20 46 42-48 - ; 100% avuc. | (Lock et al. 2014)
illucens A Athavtikon 550
Efpavon LA)

Yvvropoypagics: A.IT: akatépyactn mpwteivn, % aviik. LA: Toc0otd aviikatdotaong ybvdievpov, M.A: un dwbéoipo, apy. Bapog: apyikd Bapog 1xbvwv,
tel. Bapog: telikd PBapog 1 fvwv. Me évrova ypdppata Sivoviol To 10oviKa StaTpoeikd exinedo tpocstnkmng mov divouv v vynAOTEPT avanTLEN GTO YAPLA.
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Qo61660, TO KOPLOL LELOVEKTNLLO TG XPNONG TOV EVIOU®V GTIS 1 BvoTpoés eivar 6Tt
dev MEPLEYOVV ONUOVTIKEC TOCOTNTEG TOALOKOpEsT®V Amapdv o&éwv (PUFA)
(Sachez-Muros et al. 2014), oamotelodv PlOGLGCMPEVTEG EVIOUOKTOVOV, Boapémv
petdAiov kot puoikdv to&ivov (van der Spiegel et al. 2013). Emuthéov, dev éxel
Bpebel amoteleopatikdg TPOTOG TEYNG TNG YLTIVIG, TOL TEPLEYETOL GTA. KEADQN T®V
evtopmv, omd ta yapa (Rust 2002, Shahidi 2005). Ta emmAéov mpofAquoto wov
epeavifel M YPNOLOTOINGCT TOV EVIOUMV MG CLOTATIKA TOV YOLOTPOPOV &ival 1
SBESIUOTNTO TOVG OTIG TOCOTNTES TOV AOLTOVVTAL, 1) U1 Stob€cIUn TPOS TO TaPdV
KATOAANAY TEQVOLOYIOL TTOPACKEVNG OAEDPOV EVIOU®V, KAOMG Kol TO0 KOGTOG TNG

EKTPOPNG TOVG, TO 0010 TPEmeL va ivan avtoyoviotikd (Monentcham et al. 2009).

1.7 To gidog Hermetia illucens

To Hermetia illucens f pavpog otpatiwtng (Black Soldier Fly - BSF) (Ew. 4),
Omm¢ etvan yvootd, sivar Eva evompuikd Aimtepo €Viopo, KOWO GTIC VOTIONVOTOAKES
Hvopéveg TloMteiec. Ta evijlika dtopa Tov gidovg Covv kat (gvyapdvouy KOVIQ GTo
evOLTHATO TOV TPOVORP®V. To cuykekpiuévo €idog dev Bempeitarl mapdoito, 610t
To. VMK, dTopa 0gv €Akovion amd Ty ovOpomivn Katoiknon M ta tpoéQua. Ot
EVIMKEG UTOPOLV VO TOPOUEIVOUV OpPKETO Kopd Ywpic va OTpapovv, 10Tl
TEPLEYOLV PEYAAO TOGOGTO GMUATIKOD Alovg, T0 0moio amofnkevETAL 0O TO GTAOL0
™G TPOvOUENG Kol Tovg Ponbdaer ommv emiPimon tovg. Ilepiéyovv mepimov 42%

npoteivn kot 35% Aimog (Newton et al. 1977).

H nmpwteivn BSF, mov mepiéyovv, £xet ypnoponombei pe emroyio ¢ cuotatikd
Cwotpogpdv ota yepoaio {da (Calvert et al. 1969, Newton et al. 1977) ko oe
EUTOPIKA EKTPEPOUEVA WhPLaL TTOV deV TV TOGO eMTLYN 060 ovapevotay (Makkar et

[15]
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al. 2014). Eivor yeyovdg 6t n tpocsbnikn tov BSF o115 1yfvotpoéc dev éxel empépet
1060 KOAEG amOdOGES GTO YAPLO GUYKPITIKG WE TIG OPLoTEG EMOOCELS TOV ElYE 1M
TpocOnKn 1yBvaAELPOV 5T JATPOPY| TOV YaPL®dV. Q6TOCO, COUEMVA LE EPEVVES, N
optopévn TpocsOnkmn tpovoue®mv tov BSF oty 1yfvotpoen £dei&e avénon tov Bapovg
TOV Yopldv, Tapopoln, Le ekeivn mov giyav ta ydéplo mov tpépoviav pe tyudievpo:
6 % wor 15 % avtictoyya, Tpocshnkn otn datpoen tov yorowapov (Newton et al.
2005, St-Hilaire et al. 2007), 18 - 36 % mpocHkn otV datpoen ¢ pdilovoag
néotpooag (Sealey et al. 2011), pe Berltiopéva ©-3, 0mwg PeAtioon mapotnpnOnke
KOl 6TO TEPIEYOUEVO TOV QIAETMOV TOV Yapldv oL dtatpapnkav e BSF (Sealey et al.
2011) kou 5 — 25 % mpooONkn oto coroud tov Athavtikov (Salmo salar), 6mov ot
yBvotpoéc cupmAnpmbnkay pe amapaitnta apwvoééa (Lys koar Met) (Lock et al.
2014). H vymAotepn mpoodnkn BSF (12-30%), odnynoe ce petmpévn avantoén tov
yaplov (yatdyapo, pidilovoa méotpoea, Kakkdv - Psetta maxima) (Newton et al.
2005, St-Hilaire et al. 2007, Kroeckel et al. 2012). Ta veapd Gtopa TOV KAAKOVIOD
amodEYTNKAV TIG TPOoPES mov meptelyov €m¢ kot 33 % eviopdievpov BSF, ywpig
onpovtikég emmntmoelg otov FI. Qot000, 0 £101KA¢ puOUdc avantuéng Nrav onuaviikd
YOUNAOTEPOG GE OAOL TOL EMIMESN EVOMOUAT®ONG TOL doKiudotnKoy. AvtiBétmg, 1
TENTIKOTNTO TOV TPOTEIVOV Kol TOV ATSiov and T O10TpoPr] TOV GOAOUOD TOV
Athavtikod ntov wohd kaAr (Lock et al, 2014). H ayopaio a&io. avtod tov €idovg

vroAoyiCetar oo 330$/16vo (Newton et al. 2005).

[16]
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Ewdéva 3. To €idoc Hermetia illucens

1.8 Xkomog

Yrndpyer mepopiopévn Pifroypagio oxetikd pe 1t ypnon eviopmv ot
STPOPT] TOV YOPLDV KoL TV OVTIKATAGTAOT) TOV 1YBuaAedpov pe TpmTeiveg EVIOU®V
oTN JTPOYPT TG Tomovpas. 'Etol, 61dy0g G Topovsag UETATTUYIOKNG StoTptPrg
ntav m depedvnon TG SvvaTOTNTUS YPNOUOTOINoNG TPOTEIVIG EVIOU®MV KOt
ovykekpyévo tov gidovg Hermetia illucens og av&ovopeva eninedo 6to GLTnpécto g
EKTPEQOUEVNC Towmovpag (Sparus aurata), vrokabiotdviag TNV TPOTEIVN TOL

yBvaiedpov.

(17]
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2. YAIKA KAI MEO®OAOI

2.1 IlepapoTikog 6YEOLUGHOG

Ix6vdw Tov €idovg Sparus aurata pe apywod péso Papog 2,40 = 0,27 g xon
apywkd péco pnkog 5,99 £ 0,05 cm petapépbniov, ce €101KEG GLOKELOGIEC UE
o&vyovo, amd tov 1ybvoyevvntikd otabuo «AIAY IXOYOKAAAIEPT'EIEX A.B.E.E»
(ITehaoyio POLOTIOOC) 0TIG eyKoTaoTAGES TOV Tunuotog I'ewmoviag IyBvoioyiag kot
Yodtwvov IlepipdArovtog oto Boro, omov kou €Aafe yopo to meipopo. Amd tov
apykd apfpod, 300 1ybvdw tomobetOnKav oe mepapaTikég deEapevég Kol apEédnkav
Vo €YKAMUOTIOTOOV oTIG oLvONKeg Yo cuvolkd 3 muépeg, evod évag apBuog 100
yOvdiwv Bavatdbnkay yio TNV TPAYUOTOTOINGT YNUK®OV OVOAICEDV GTO GO,
avtav (apywd delypa). Toa yBHOW apédnkav va eyKAMUOTIGTOOV OTIC TEPAUATIKES
cuvOnkeg yio 10 nuépec, dmov ortiCovtav pia opd v nuépa. To meipapa dupkece

oLVOAKA déka. eBdopddes (70 uépeg), 6 lovviov — 16 Avyovotov.

Ta yBOO petd tov eykMpotiopd tomobetOnkav ce defopevég KAEIGTOD
KUKAOMOTOG  KukAopopiag Balacoivod vepov. Ot TEWPAUATIKEG E€YKATACTACELG
aroteAobvtay and 12 yvdAwva evodpeia yopnrikomtag 125L to kabéva, kabog
emiong Kot amd v GUGTNUO UNyoviKNng-Plodoyikng omnong tov vepov yia v
OTOUOKPVVGT TNG OGULVOMKNG CUUOVIOG, TOV TEPITTOUATOV KOl VTOASYUUATOV
TpoPnS. 'l v TApwon twv gvudpeiwv ypnoiporomOnke vepd Bpdong cuvOeTIKNG
alotdtnTog 35%0. Xe kabnuepivi Pdon Tpaypatomrolodvtay GLe®VIGHOg Tov Tuhuéva
Kol avTikotdotaon tov vepoy €m¢ kot 10% Tov cLuVOAKOL GYKOL TV EVUIPEI®V.
EmnmAéov, avd taxtd ypovikd odtocthipato tomobetodvtav, 1060 6T0 VEPO TOL
evoopeiov 660 kol péoa oto Gidtpa, StdAvpa Paktnpiov yio TN vVitpomoinon t®v
aloTovywv opyovik®v evacewv. H ddtaén tov deopevov kabng kot Tov eiIATpmv
aneikoviCetar otnv Ewova 4. Ta 100010 doaymwpiomkay ce 4 S1aTpoPikés OpaodEg,

(18]
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Aappavovtag m kéBe pio dweopetikd oumpéolo. H «ébe dwrpoeikry opdda
amotelobvTay amd 75 1yBvota To omoio KaTaveUnONKav 6€ VITOOUAdES TOV 25 aTOp®mV
oe 3 evudpela (4 OSotpoikég petayepioels, 3  OeopeVEG-EMAVAANYELS OV

petoyeipion, 25 yBvoo avd de€apevn).

Ewova 4. Awdtaén Ocfopevodv Kol  omelkdVion TOV GLUGTHUOTOS  QIATPOPIGUOTOG-
anooTeipmoNg (PwTOYpaio. GLYYPAPED).

Ot oo LKEG TOPAIETPOL TOL VEPOL eAEYYOVTAY KOO’ OAN TN d1dpKeELR TOV
nepapatos. Xe efdopadiaio Baon kataypdeoviay HETPNGELS Yo T Beppokpacio Tov
vepov (21 °C), 1o pH (8,00 + 0,4), Tnv cdatotnza (30 £ 0,5%0) kot 10 Stodvuévo
o&vyovo (>6,5 mg/l) e ™ ypnon eopnTdv nAektpovikdv opydvmv. Etiong, o€ taxtd
xPOVIKA Stoothuate Tpocdiopiloviav 1 cLYKEVIpOOTN TNG OMKNG appmviag (<1
mg/l), tov vipikOv Kot Vitp@ddV pe ypnon eumopwikov test-kits. H teyvmm
QOTOTEPI0d0¢ OV €PappOcTNKE NTav 12 dpeg eog — 12 dpeg okdTOLE pe TNV

evairoyn va mpaypatonoteitor otig 08:00 ko 20:00, avtictoryo.

[19]
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2.2 Zatnpéora — Xition

Ta mepopotikd oumpéola mopdydnkov pe v péBodo TG  KOWNg
neAleTonoinong ot eykotaotdoslg tov Tunuatog ewmoviag IxBvoroylag ot
Yoéatvou Ilepipdrrovioc (@socario, BOrog) pe ™ ypnorm melietopnyovng tHmov
California Pellet Mill kot jtav o popen Pubildpevov coumnktov dwpétpov 1,5
mm.

To ocumpéoo A mepieiye amoMmacpévo arievpo H. illuscens oe mocootd
ovppeToyns too pe 5,8% g tpogns, eved ota cunpécsia B kot I' evoopatddnke
amoMmocpévo dievpo H. illuscens oe mocootd ocvppetoyng 11,6% wou 17,4%,
avTioTol(0, VIOKAOIGTAOVTAS TV TPMTEIVT ToL tyBvaievpov. Ta Tpia awtd crnpéoia
ntav petad toug woevepyetakd (21,6 MI/Kg tpoeng) kat woonpwteivikd (47% g
tpoonc). [MapdAinia, ypnoiwonombnke éva tétapto oitnpécto (A) mov mepieiye
undevika eminedo. arevpov H. illuscens pe amoxielotikny mnyn (OIKNG TPOTEIVIG TO
yOvdrevpo. To ocumpéclo avtd elye ehaEp®G YOUUNAOTEPT TEPLEKTIKOTNTO OF
npwteiveg (42,5%) kol elappig avEnuéva eminedo oMkng evépyelag (22,4 MJI/KQ)
GUYKPLTIKA LLE TOL VTOAOUTA TPia GLTNPETLAL.

Y10 ounpécia, emiong  ypnoomomOnke  yAovtévn KOAGUTOKIOD, ©C
TPOTEIVIKN TNYN QLTIKNG TPOEAELGNG KOl TTNYN LOATOVOPAKWY GOUPMOVO LE TO PLECOL
EMMESQ YOPNYNONG PUTIKOV TPOTEIVAV GTIC EUTOPIKES TPOPES TNG TCITOVPOS CTUEPAL.
To GAevpo oitov ypnolomTomONKE ©C EVEPYEIOKN TNYN KOl ©OC EVEPYELOKO
avTIoTAO UG U TOV olTtnpecioV. ¢ KOpLo TNYN EVEPYELNG, 13 KOl W TOAVOKOPECSTMV
Mrapdv oEEmv ypnoomombnke 1o ybvéiato (Iwv. 4).

M1kpoGvoTATIKE TOL YPNCILOTONONKOV MG EUTAOVTICTIKA TOV TPOPOV Kol
Sttnpnnkav oe otabepéc TOCOTNTEG OTA TEGGEPO SLUPOPETIKA GLTNPESIO NTAV EVOL

EUTOPIKO TTPOULYHO PITopvady Kot avopyavav otoryeimv (Yo tomovpa kot Aappdit)

[20]

Institutional Repository - Library & Information Centre - University of Thessaly
25/04/2024 00:44:38 EEST - 3.22.70.129



pe ovppetoyn 0,6% (ITwv. 5) kabmdg kar o1 Prrapiveg E kot C oe mocootd 0,1%. Télog,
TPOOoTEONKE Kol avTILKNTIOKY ovsia katd 0,3%, yio v amo@uyn &vOeXOUEVNG

AVATTUENG LVKNTOV GTIC TPOPES.

Hivaxag 4: Zvotatikd Ko ynukn cvotaon (%o enl g VOIS 0voi0g) TOV TEPOUUATIKOV

oL PECI®V.

2votatikd (%) A B r A
IxBvdarevpo 37,4 33,2 29,0 41,5
Alegvpo H. illuscens 5,80 11,6 17,4 0,0
TAovTévn KOAUTOKIOD 26,6 27,1 27,6 26,0
Ztdpt, oAedpt 14,7 11,8 8,90 17,8
IyBvérato 14,1 14,9 15,7 13,3
Burapiveg & avopyava ctoyeio 0,60 0,60 0,60 0,60
DPOGPOPIKd LOVOUGPECTLO 0,30 0,30 0,30 0,30
Butopivn E 0,10 0,10 0,10 0,10
Burapivn C 0,10 0,10 0,10 0,10
AvTipoknTiaky ovcio 37,4 33,2 29,0 0,30
Opentiki) cvotact (%)

Yypaoia 8,7 10,9 9,8 6,96
Olicéc almTtovyec ovoieg 46,8 46,5 47,0 42,5
Olcég Mmapég ovoieg 19,4 18,5 18,3 22,1
Y8aravOparec 14,4 13,7 13,7 20,1
Téppa 10,7 10,4 11,1 8,1
Evépyeia (MI/KQ) 21,7 21,6 21,6 22,4

' To mocoot6 0OV voatavOpdxmv ektyubnke pe agaipeon omd o 100 Tov GLVOAOL TOV TOGOCTHOV
mpoteivng, Mmdiov kot €epos. To mepliocdTeEpa GLOTATIKA (EKTOG TOL HVLYAAEVPOVL Kol GAELPOV
oitov) fTav pa guyeviky yopryia g etoupiog BioMar Hellenic ABEEI.

H mpovopuen g pwoyog Hermetia illucens , mponiAfe amd guoikd minbououd g
poyag, mov cLAAEYONKe otny meptoyn tov Notiov IIniiov (Metdyt Apyoraotig) pe
Bonbewa tov Ap. X. Podumov. H extpoen drtotnpnOnke oe cuvinkeg Beppoknmiov, oto
gpyaotpo Evroporoyiog ko [ewpywne Zwoloyiog tov tunuotog [Mewmoviag,
Outucng Hoapayoyng kot Aypotwkot Tlepipdriovtog tov Iavemotpiov Osccariag,
EVD MG VTTOGTPOUN EKTPOPTG YPNCIULOTOMONKAY 0pyoviKd (KUPImS QLTIKE Kot KATA
oevtepo Adyo (wwkd) vmoAeippota. Metd ™ CLAAOYN TOV TPOVOUP®DV, OVTEG

amoOnkevtnkav otovg -20 °C péypr v évapén g enelepyoacio Tovg o€ LOpON

[21]
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dAevpov. T'o T0 oKOTO VTO, 01 TPOVOUPEG opoyevomomONKay Kot amo&npdvonkay
6€ POVPVO, Kol KoTOTLY aAéoTnKay o€ KokkopeTpio <0,5 mm.

Iivaxag 5: H ovotoom tov mpopiypatog Prrapivev Kot avopyavey cTotyeloy.

TVOTUTIKA IMosotnta (MQ) / Kg mpopiypatog
Brirapiveg

Burapivn E (90% a-tokopepoin) 58.333
Burrapivn K3 3.333
Butapivn Bl 3.333
Butapivn B2 6.666
Butapivn B6 3.333
Butapivn B12 10
Nuwotvikd o0&y 16.666
IMovtoBevio 0&O 13.333
Doid 08y 3.333
Buotivn 100
Buropivn C (nopoen Stay C) 33.333
Avopyava cTovyeio

Mayyavio (0&gidro) 10.000
Yevodpyvpog (0&eidro) 33.333
Iodwovyo aoPéotio (62% Ca) 400
ZeAnvimodeg vatpro (1% ceinvio) 84
AvOpakikd kofdartio (51% kopditio) 333
AlLec ovoiec

Avtio&edoticé BHT E321 333
Alevpo yo pién 416.666

EmumAéov, éywve peiwon tov 10606100 TOVL AlTovg ToL HVYdAievpov 6to 3% e
™ péB0do NG exyOMONG e TETPEAiKO aBépa, d1OTL TO CLYKEKPLUEVO £100G EVTOLOV
mePEXEL  HEYGAO TWOGO0TO KOpeCUEVOV Mmapdv  o&émv, TOo omoio amotelel
LEOVEKTNLO, OLOTL EMPEPEL UEIOUEVO TOGOOTA ovamtuéng oty toumovpa. Il
ovykekpipéva, tomobetovviav mepimov 2009 poydievpov oe 1L abépa, 6mov ot
cuvéyelr 1o OldAvpo tomobetnOnke og avadevTnpo TOTOL YL ML PO, OE
Oepuokpacia 40 °C. ‘Ercita, 1o piypo peve 6tov enoymyd yio 24 dpeg TPOKEUEVOL
va géototel TANP®G T0 T0c0oTd TOL aufépa kot vo givor €towo yo ypnon. H

dwdkacio g ekydAong mpaypotonomOnke dvo eopés yuo kdbe 2009 detypatoc. H
(22]
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TEMKN OpenTIK GVOTOGT TOV OMOMTAGUEVOVL oaAgvpov H. illuscens Mtav 1,7%
vypooia, 50,6% olkég mpwteives, 3,0% oAikd Ainn, 16,2% téppa ko 16,2 MJ/Kg
OAIKN EVEPYELQL.

H yopnynon g tpoeng ywotav pe to xEpt Kabnuepwvd, 1 popd v nuépa Kot
Adpupave yopa otig 11 m.p., eved pa pépa ™ Poopdada mpaypatonotovvtay ynoteio. H

oition Nrav péypt kopeopov (ad libitum).

2.3 Asrypoatoinyieg
H ektpoen tov 1yBvdiov dmpknoe 70 nuépeg. Katd ™ dibpkela avtig g
TEPLOOOV TTPaypaTomoOnkay 3 petpnoelg Papovs: otny Evapén Tov TEPAUATOS, TNV
30", ko pio el v 71" quépa. To oAikd pnkoc Tov ybvov uetpidnke povo v
TPOTN Ko TV TeEAevTaio Muépa Tov meEpapotoc. o v avaisbntonoinon tov
yapldv ypnoonomdnke eowvoéubavoln oe cvykévipmon 0,10 ml/l. T cvvéyeta,
Quyilovtav atopkd kabe 1 0H10 og Luyd akpiPeiag 2 dexadikdv yneiov (0,01 g) kot

UETPOVVTOV TO OAKO UNKOC pe ybvopetpo (akpifea 0,1 cm).

2.4 Tapapetpor avantoéng ko a&lomoinong e TPoPNS
2.4.1 Ovnowpémra
H xataypaen ™mc Bvnopodmtog mpaypatonoovviay o kabnuepivn Paon yio

Kkd0e de&apevn Egyopiotd. O THmog TovV T0G0cTOH BvnoodTNTOS Elval:

Ovnoodmra %= (apykdc aplpog yapiodv + teAkog apduds yopidv)/2*100

(23]
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2.4.2 Avénon olko? Bapovg yaprov
H av&nom tov oAkov Bapoug eivar 1o kKabapd Bépog Tov GOUATOG TOV YopLOV
OV OMOKTNONKE KOTA TN OUIPKELDL TOL TEPAUOTOS Kot vroloyiletor omd v

TOPAKAT® oYEoN:

AvEnon olkod Bapovug (g) = Wi (tediko Bapog) — W, (apyikd Bapoc)

2.4.3 MococT6 avénong Tov oikov fapovg
To m060016 aHENCNG TOL OAKOV PApovg avTTpocmnevEL TNV ekatooTiaia (%o)
avénon tov Papovg codpaTog Kot vroAoyileton mg e&ng:

[Tocootd avénong Bapovs (%) = [(Wrsis — Wapgcs) | Wapyues] * 100

2.4.4 Ewwog poOpog avamtoing
O nuepnotog €1d1kog puiudg avamtuéng (specific growth rate, SGR) exepdalet
TNV MUEPNOLO TocooTaio. avéNon Tov OoAkoV PBAPOVG TOL YOPLOD GTO YPOVIKO

dldotnpa Tov citiotnke Kot dtveTon omd tn oyxéon:

SGR (% / nuépa) = {100 x [Ln (W,) — Ln (W1)] / nuépeg oitiong}
Omov,
Ln (W3) = 0 @uoikog AoyaptOpog Tov TeEAMKoD 0AKoD Bapovg

Ln (W1) = 0 puoikdg LoyapBog tov apytkod oAkov Bapovg

2.4.5 TovteleoT|g NETATPEYIROTITOS TS TPOPNS
O ovvtedeotig petatpeyuotrag g tpoeng (food conversion ratio, FCR)

exepalet To Pabud a&romoinong g TpoPng omd Ta Yyaplo Kot divetar and tov Adyo

[24]
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NG TOCHTNTOG TNG TPOPNG TTOL YopNYNONKE TPog TNV adENCT TOV 0AKOD Bdpovg Tovg.

O ovvteheoTnG HETATPEYIULOTNTOS TPOPNG VToAOYileTOon amd TN GYEon:

FCR = tpoen mov yopnyndnke (9) / avénon Propalas tov {oviavov ydoov ().

2.4.6 XovteleoTNG TOOOTIKOTITOS TPMTEIVOV
O ovvieleotng amodotikdTnTag Tov Tpoteivav (protein efficiency ratio, PER)
exepalel v avaroyio HETaED TG avEnomng PApovs TV Yopidv Kot TG TPOTEIVIG

oL KatovoloOnke. O cuvteleotng voAoyiletal amd TNV Gyéon:

PER = av&nom Bapovg (g) / mpoteivn mov katavaindnke (Q)

2.5 Xnuikég avarveers
2.5.1 TIpo6o10pLtopods OMK®OV MTAPOV 0VCLOV

O TPOGOI0PIGUOS TOV OMKOV ATOP®Y OVGLUDY GTO GUOTUTIKE TV CUINPEGI®V
KOl 0TO TEPOUATIKA oltnpéota Eywve e v péhodo exydiong Soxhlet (AOAC 1995)
Xe yvdAva doyeila exydMong mpooténkav 3 métpeg Ppacpod Kot Katoypdenke To
Bapog Toug oe Luyd axpiPeiog 4 dekadK®OV YNEimv. TNV CUVEYEWD EPAPUOGTNKOV
ota doxela ydptivor mOupol. Zvylommke mocdtro Oeiypatog Papovg 29  wot
petapépinke oto yapTvo doxeiov NOpov. To detypa Tov 16TOD, Ko TG TPOPNG GE
KOmOlEC TEPIMTOGELS, TPEmel va  eivar Enpapévn kol oieocpévn. H  Enpovon
npayporonoleiton oe povpvo otovg 105°C yia mepinov 24h (uéypt otadepomoinong
0V PBapovg Tov deiyuatoc). Xto yvaivo doyeio ekyOAong mpootédnkav 140ml
neTpelaikod obépa, otov omoio epfantiomnkav To yapTva doxeia mOuod pe to
ostypa. Ta yoahva doxeia exkydMong poli pe tovg xaptivoug nOpove petagépdnkoy
o €K ovokevn eKYLAIONC Amopdv ovoldv (ovokevn Soxhlet). Katd 1
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dwdkacio g ekydAong, ta deiypata Beppavinkay otovg 150 °C vd v napovsio
TOV OPYAVIKOD O1aAVTN, 6oL EAafe ydpo T0 TPDTO 6TAd0 NG ekyvAons. Enetta, o
0pYaVIKOC SloADTNG amoppoPriOnke Kot ekmAvONKe oto delypo yio 1,50, 6mov hafe
YOPO TO OeVTEPO OTAO0 TNG eKYOAoNG. Koatomv, amoppopndnke o 010ALTNC Yo
15min pe omotéleopa ta OMKA AMmTidior ToV dElyoTog Vo, TapapUEiVOVY GTOV TATO TOV
doyelov exyviong. ['a TV amopdKpLVGT TOV VTOAEUUATOV TETPEAOKOD oBEpa TO
doyeia (ympic Tovg yaptivoug NBuovg) uetagépdnkov oto eovpvo yro. 15min otovg
105°C. v ovvéyelo tomobetiOnkav oe aguypavtfipa o 1h 1o Aydtepo wkau
nhpOnkav ot petpnoelg Papovs. To kabapd Papog TV Mmapdv ovcsudv divetar amd

TOV TUTO:

Olkd Mmida % = (W(g) TeEMKO doyeio exydong — W(g) apyKo doyeiov st(xl’)hcng) * 100

2.5.2 TIpocoropiopds almTovymy EvOGEMY

O 7mpocdlopIoHdE TOV OMKOV al®TOOY®V O0LGIDV OTOL GLCGTOTIKA TMV
OUNPECIOV KOl 6TO TEWPOUATIKO ol1Tnpéota mpayuatoromOnke ue ) pébodo Kjeldahl
(AOAC 1995) H d1adikacio Tpocdioptopnod Tov al®todymv evacemy EXel ¢ eENG:

e Quyo axpiBeiag tecodpmv dekadikdv ynoeiov (uyictnkay delypoto Tpopmv
- Wwikov wotov Bapovg 0,29 (3 emavoiqyelg yio Kabe Oetypa) kol petopeépnkay ce
dokipuaotikovs coivee méyne. Ilpootébnkav 2 tauniéteg kataddt Kjeltabs (5¢
Potassium Sulphate K,SO4 ot 5g copper (Il) Sulphate CuSO, 5H,0) yia va
emrtoyvvOel N avtidpaon g TEYNG. TV cLVEKELN, TpooTéONKay ota detypoto 15ml
okvoL Beukov 0&Emg (H2SO,) kot tomobetovvtar oty cvokevn méyng Kjeltec 2000.
H dwadikooio g méyng tpaypatonoteital otovg 150°C yio 85min. Me thv 6uokewvn
TEYNG emTvyyavetal to Ppacipo Tov detypdtov kot pe v Ponbeia tov mukvov

Beukov 0&Emg mpaypotomoteital didomacn Twv almTovywVv evdcemy. To adéouevto
(26]
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dloto (N) deopevetor pe v popen Beukov oppwviov (Ghag), pe v e&ng
avtidpaon:

Opyoviko N + H,SO4 =2 (NHy),SO4 + H,0 + CO; + Aound mapampoiovta

AoV olorkinpwbei 1 dtadtkacio TG TEYNS To OELYHOTO OLPTVOVTOL VAL KPVADGOLV Y10,
15min

Kotémy, ta delypoata tomobetobvtar ce cvokevy andotalng, otnv omoia
npootifevrar 100 ml amoostayuévov Hp0, 80 ml NaOH xotr 50 ml H3BOs. H
dwadikooio dtapkel 6min. To Beukd appmdvio, Tov gixe mopaydel kKatd v Sadikocio
™G TEYNG, avtdpd pe vopo&eidio Tov vatpiov (NaOH) kot amodeopedeTon appmvio
(oe aépro popen) ko Beuxd vatpro (NaxSO4). H appmvia (NHy) éretta avtidpd pe
Bopwcod o0& (H3BO,) ko 10 alwto tov delypatog decuevetal o€ popen Poptkov
appoviov, cOUE®VA e TIC ENG AVTIOPACELS:

(NH4)2S0O4 + 2NaOH - 2NH3 + NapSO4 + 2H20

NH3 + 2H3BO3 > NHg :HyBO3™ + H3BO3

To Popikd OUUOVIO GLYKEVIPMOVETOL GE KOVIKY OWIAN mov mepieiye 4 otoyoveg
gpuOpov ToV peBuieviov (deiktn pH).

To 1ehkd 614610 ™G dwdikaciog amotedel N TITAOSOHTNONG TOV SHAVUATOG
Bopuco¥ appmviov pe apaid ddAlvpa vopoyrlwpikov o&émg (0,1N) vrd KabeoTdC
ocuveyng kivnong coue®va e TNV avtidpaon:

NH4*:HoBO3™ + HCI = (NHy4)Cl + H3BO3

H ovykévipoon (ce moles) tov 16viov vdpoydvov oV amaLTovVTaL Y10, Vo,
KATOAVGOVV TNV avTidpaoT £mG TO TEAMKO oNUELD, IGOOVVALEL LLE TN GLYKEVTPMGN TOV
almtov mov mepiEyet To delypa. H aAlayn tov ypdpatog tov deiktn, ond Kitpvo og
@oVEL0, KOTAOEIKVVUEL TO TEAMKO omueio ¢ oavtidopaons. H meplektcomto tov
detyparog og alwto (N %) vmoloyiotnke amod T oyéon:

[27]
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N % = [(ml HCI — ml tvprov) X 0,8754] / Wey/roc

2.5.3 IIpocoropropds Té@pag
e mopipoya doxeia Quyilovpe delypa poikod 16tov — tpoeng Papovg 1,59, oe
Cuyapld axpifetag 4 dekadik®v yneimv. ZTnv cuveyelo TotofeTovVTaL To delypoTa
OTOV OMOTEQPMOTNPA, 1 Sradikacio Tpaypatonositar otovg 600°C ya 24h. (AOAC
1990). Metd 10 mEPAG TOL EIKOCITETPAMPOV TO. delypata pévouy yo 1h dote va
KPLUMOOOLV. XNV ovvéxeld mapOnkav petpnoelc Papovg tov  derypdtov. H

TEPLEKTIKOTNTA TOV detypdtov o T€ppa (%) vroroyileton pe tov €1 THmO:

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

2.5.4 Ilpoodopiopds vypaciag/ Enpiig ovsiag
O mpocdopiopudc vypaciog/ Enprg 0vGiog GTO CLGTATIKA TV GLTNPEGIOV Kot
OTOL TEWPOUATIKA CLTNPECIO.  TPOYUATOTOMONKE HE TNV  GLAAOYN  OELYUATOV,
avtiototya, Papovg 1,59 Kot akoAoVLOS TV ENPAVON TOV JELYUATOV GE POVPVO Y10
24 ®peg otoug 105°C. (AOAC 1995). v ouvvéyela, a@od mépace o ypdvog
Enpavong, ta delypata Pynkay amd 10 povpvo kot tomobetnOnkav o Beppokpacio
dopatiov yioo 5min ®ote vo yoyxbodv. To mocootd g vypaciag Enpng ovciag

vroAoyileTon oG ENG:

Wénpﬁg ovoiog = WSEl/rog petd v Enpavon podi pe to dwokio ~ WSlcsKiou
Enpn ovoia % = (ngpﬁg oveiag X].OO) / Wéet/rog

Oupota,

Wuypam’a = W&wrog - (WSEI/TOQ petd myv Enpavon ~ WSmKiov)

YYpOLGf(X % = (vapmm X 100) / ngl/mg

(28]
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2.6 XrtatioTikn] avdivon
Ta dedopéva TV TOPAUETPO®V OVATTUENG TOV Yapldv, oélomoinong g
TPOPNG KoOMDG Kot TV UETOPOADV oTn yNUIKR oOOTAGN TOL ULIKOV  16TOV
eneEepydodnkav pe ™ pébBodo g Avaivong g Ataxvpaveng Movig Katevbuvong
(one-way ANOVA) kot ot d10popéc kpidnKoy GTATIGTIKG GUOVTIKEG Yo Tipég P <
0,05. 211c meputtdroelg 6mov 1 ANOVA £0e1&e oTaTIoTIKG ONUAVTIKEG SLOPOPES, TO
dedopéva vrroPfAndnkov oto Tukey’s test yio tov eviomioud TV dopopmdv peTa&y

TOV OLPOPETIKOV petoyelpioemv (Zar 1999).

[29]
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3. AIOTEAEXMATA

3.1 Ovnopémra

e OAN T JGPKELD TOL TTEPAUATOG CNUEIDONKAY BvynoodTNTES TV 1Y BLOiMY
OAOV TOV STPoPIK®V opadmv. ITo avaivtikd (TTwv. 6), to mocootd Bvnootitov
v v A dwtpogikr] opdada Mrav 16,0 £ 0,0%, yuo v B datpoeikn opdda nrov
24,0 £+ 8,0%, ywo v I' opdda oy 50,0 + 2,8% ko téA0G Yo T A dtatpoPikn opdoa
ntav 21,3 £ 6,1%. H otatiotikn enefepyoasio tov anoteAecpatov £6eiée OTL TO
1060010 Bynoottov g opddag I' nTav onuavtcd (P<0,05) vymAdtepo oe oyxéon
HE TIC OAAEG TPELG OUAOES, TV OMOI®V TO TOGOCTE NTOV TOPOUO HETOED TOVG

(P>0,05).

IMivakag 6. Ovnowotmreg (N, apBpog telkodv atopmv) Kot 10cootd (% Tov GLVOAKOD
apyIKov TANBVGHOD). Ot TIWES OVTITPOCHOTEVOVY HEGOVG OPOVG £ TUTTIKT UTOKALO.

Tunpéoo, N %
A 4,0+ 0,0 160+00°
B 6,0 +2,0 240+8,0°
r 125+ 0,7 50,0 +2,8°
A 53+15 21,3+6,1°

Inpeioon: Tég mov dgv avTtimpocmmehovTol amd Tov 1010 ekOETN dgiyvovy GTUTIGTIKMG
onuavtikn dtapopd (P<0,05) peta&d tov SoTpopikdy oudowmy.
3.2 MMapapetpor avartoéng kot a&lomoinong e TpoPg

3.2.1 Katd v évapén Tov TEPANOTOS

To apywod péso Papog kot oMK pkog Tv ybvdiwv Katd v Evapén tov
SOTPOPIKOV TTEPANOTOS Yo TO. ATopa TG A opdaodag nrav 2,40 + 0,01g ko 6,01 £
0,07cm, avtiototya, yio ta dtopo ¢ B opddag nrav 2,41 + 0,01g xaon 6,01 + 0,05¢cm,
ywo to dropa g I opddag rrav 2,40 £ 0,01¢g ko 6,02 = 0,01cm xot yor o GTope ToOv
A oumpeoiov frav 2,40 £ 0,02g kot 5,93 £ 0,03cm (ITwv. 7). Okeg o1 opddeg ybvwv

glyov mapopoto (P>0,05) apyikd Papoc kat piKog.

(30]
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ivaxoag 7. Apykd péco Papog (g) kot apykd nEco olkd pnkog (cm) Tov yhdmv Kotd v
évapén tov mepapatog. Ot TYEG AvTITPOSMOTEHOVY PLEGOVS OPOVE + TUTIKT ATOKAIGT.
A B r A
Apyké Bapog (g) 2,40 £0,01 2,41 £0,01 2,40 £0,01 2,40+ 0,02
Apyké pikog (cm) 6,01 £0,07 6,01 £0,05 6,02 +0,01 5,93 £ 0,03

3.2.2 Kotda v 30" nuépa nepaporog

To péco Bapog Twv yapidv kotd v 30" nuépa Tov SaTpoPtkod TEPAUATOS
(TTw. 8) frav 4,79 + 0,16g yio ta dTopo mov datpdenkav pe o A cumpécto, 4,99 +
0,11g ya ta dropa mov dwrpdonkav pe to B curnpéoto, 3,38 + 0,10g yia ta dtopa
mov dwtpaenkav pe 1o I' osumpéoto kot 4,39 + 0,05g yia Ta dropa mov daTpdenioy
pe 10 A ocunpécto. Me Bdon to amoteAéoUATO TG GTATIOTIKG OVAAVONG, Ol OUAOES
A kot B glyav onuoviikd vyniotepo copatikd Phpog oe oyéon pe T1g GAleg dVO

opddec, evd n opdda I' tapovoiace tig mo youniés (P<0,05) tipéc.

IMivakog 8. Tlapduetpor avantuéng kot alomoinong g TPOPng g Tomovpag (S. aurata)
StoTpeopevn yio 30 NUEPEG UE TO TEPAUATIKG GLTNPECLOL.

A B r A
Empioon (%) 96,00+ 4,00° 96,00 +4,00° 8267+6,11° 9333+6,11°
Teh. Bapog (9) 4,79+ 0,16° 499+0,11*  338+0,10°  4,39+0,05

AvE. Bapovg (WG, g) 2,39+ 0,16° 2,58+ 0,10° 0,98+0,10°  2,00+0,06"
Kotav. tpoeic (9/1300) 2,73+0,11*° 2,97+ 0,16% 1,51+£0,13° 2,66 + 0,07
SGR (% /mpuépa) 2,30 +0,12° 2,42+ 0,06° 1,14+ 0,10°  2,02+0,05
FCR 1,14+ 0,04° 1,15+ 0,04° 1,54+ 0,05°¢ 1,33+ 0,01°

PER 1,88 + 0,06 1,83 + 0,06 1,39 £ 0,05° 1,84 0,01

Inueioon: Twég mov dev avTimpoc®mTeHovTol amd Tov 1010 ekBETN deiyvouv GTOTIOTIKMG
onuavtikn dtapopd (P<0,05) peta&d tov d10TpoPikdy Oudomy.

H péon avénon tov couatikod Bapovg (TIv. 8) katd tv 30" nuépa tov

nepapatog frav 2,39 £ 0,16g yio ta dtopa g A petayeipiong, 2,58 + 0,10g ya ta
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dropa g B petoyeipiong, 0,98 + 0,10g yia ta dtopo g I' petayeipiong ko 2,00 £
0,06g vy T dtopo TG A petayeipiong. ZOUQOVA LE TN GTATICTIKN OvVOAVOoT 1) HEoT
avénon 1oLV copatikov Bapove TV yapidv g A kot B petaysipiong Mrav
onuavtikd vyniotepn (P<0,05) oe oyéon pe Tig TIHEG TOV VTOLOIT®V LETAXEPICEWDV.
Emumiéov, n petoyeipion I' mopovciace t peyaddtepn onpovtikn peiwon o oyéon
e T1g vroroueg tpeig petayepioeig (P<0,05).

H cvvolikn kotavidoon tov yapiov péxpt v 30" nuépa tov melpdpatog
(TTw. 8) Nrav 2,73 £ 0,119 Yo avtd g A dtetpoPikng ouddag, 2,97 £ 0,169 ywo ta
yapo ¢ B dwtpoeikng opddog, 1,51 £ 0,13 yw to dropa e I' datpogikng
opadag. kat téhog 2,66 £+ 0,079 yia ta dtopo e A datpogikng opdadas. H otatiotikn
avdAvon €5eiée OTL Ta YAplo TOV OLITIGTNKAV LE GLITNPECIO. To Omolo meplelyov
TOGOGTA GLUUETOYNG HuyaAedpov TG TaENG Tov 5,8% ot 11,6%, xabhg xat to
ouMpPECGLO OV TEPLEYE OMOKAEIOTIKA 1yBvdAgvpo €lyav oNUAVTIKE pEYOADTEP
(P<0,05) xatovdimon TpoPng GLYKPITIKE pe o wapla ¢ opddag I', 1o cutnpéoto
TOV 010{0V TTEPLElYE TO PEYOADTEPO TOGOGTO LVYAAEVPOVL.

H péon tyun tov €181kod pupod avantvéng (SGR) (ITw. 8) frav 2,30 + 0,12
%/Muépa yro Ta yapta e A dtatpo@ikng opadag, 2,42 + 0,06 %/muépa yuo ta wapto
g B datpopukcng opddag, 1,14 + 0,10 %/Mmuépa yia ta yapo e I' datpo@ikng
opadag kot 2,02 + 0,05 %/Mmuépa yo ta ywapila g A dtatpo@ikng opddas. H tyun tov
SGR yw ta yéplo mov dwrpaenkav pe to ormpéoc A kot B Mtav otatiotikd
ONUOVTIKA HEYOADTEPT Oomd ekelv TV yopldv mov otpdenkay pe to I ko A
oumpéola. EmmAéov, n petayeipion I' mopovciace tov yaunidtepo deiktn SGR og
oyéon ue Tig voAoumeg tpeig petayelpioets (P<0,05).

H péon tiun yua tov ovvtedeot petatpeyipomrog g tpoeng (FCR) (ITw. 8)

EKTL ke 1,14 £ 0,04 ywo ta dropa T TpoPikng opadag, 1,15 + 0,04 ywa ta
unonke 1,14 £ 0,04 v dtopa TG A datpopikng opddag, 1,15 + 0,04 vy
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dropa tg B datpopukng opdodag, 1,54 + 0,05 ywo ta dtopo mov datpdenkav pe to I
oumpéoto kot 1,33 + 0,01 yw ta dtopa g A dratpoeikng opddag. H tyun tov FCR
Yo TOL YApLo TOL Sotpaenkay e ta ortnpéota A Kot B fjtav otatiotikd onpovtikd
YOUNAOTEPN amd ekelvn TV yapidv mov datpdenkav pe ta I kor A cumpéown. H
petayeipion I' mapovsioce tov vynidtepo deiktn FCR o oyéon pe 11 vroromeg
tpeig petayepioeig (P<0,05).

H péon tun yio tov ovvieleot amodotikotntag npoteivov (PER) ntoav 1,88
+ 0,06 ywo to yépro g A dwatpoeikng opadag, 1,83 + 0,06 yio ta yapa g B
dTpoPtkng opdoag, 1,39 + 0,05 ywo ta yapla g datpopikng opddog I' ko 1,84 +
0,01 yw o yapa g A dwrpoeikng opddas. H tun tov PER ya ta wapla mwov
dwTpdenkav pe To ounpéota A, B kot A Tav 6TATIGTIKG OTUOVTIKA LEYOADTEPT A0

ekeivn TV yapidv mov dratpaenkav pe to I' ortnpéoto (P<0,05).

3.2.3 Kata t™v 0LoKAMp®G1) TOV TEPANATOS

210 TEAOC TOL TEPANOTOS, TO WEGO PAPOC Kol PNKOS TOV YOPLdV 7OV
dwtpdonkav pe to A cunpécto ntav 10,83 £ 0,26g kot 9,03 £ 0,34cm, avtictoryo.
Mo to dtopo mov datpdenkav pe 1o B oumpéoto frav 10,72 £ 0,44g kou 9,08 +
0,29cm, yia o dropa mov datpaenkay pe to I' sumpéoto ntav 5,76 £ 1,209 kon 7,51
+ 0,50 cm, ko Yo To dropa wov drTpdenKay pe To A cumpécto Nrav Nrav 8,58 £
0,14g war 8,36 £ 0,03cm avtiotorya. H otatiotikn eneéepyacia Tov dedouévov e
v péBodo one-way ANOVA €deiée Ot1, o Whpila mov dotplenkay Le TO olITnpECLo
OV TEPIElYE TO pEYAADTEPO TOCOGTO TPWOTEIVIG pvyoredpov (ounpéoto IN)
ATEKTNOOV TO WKPATEPO UNKOG, LE CTATIGTIKG CUAVTIKY O1POpa amd To YapLo TV
AoV tprov petayelpioemv (TTv. 9). EmmAéov, to 1€MKOG UNKOG TV yopldv Tov A

Kol A petayepicewv, OTOc kol Tov A kot B dev mapovciace otoTioTikd onuavTikn
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dpopd peta&y toug (P>0,05). BéBara, a&ilel va onuelwbel 6Tt o peyoddtepo TehKod
UNKOG TopovGiacay T Waplo eKeiva, To omoia dotpdenKay pe ta oitnpéoto A kot B.

H avénon Pdpovg tov yopiodv tov A kot B ouddwv ntav onuaviikd
peyorvtepn (P<0,05) and ta yapio mov dwtpdenkay pe to dAAo dvo crtnpéota, To
omoia dtépepav onuavtikd peta&d tove. Tnv pkpodTepn avénon Papovg onueimwoay
T yapla ov dtatpdenkay pe to I' surnpéoto (Zy. 1).

H ovvolikn katavdAwon g Tpoeng OEPEPE GTATIOTIKA CNUAVTIKE PETAED
TOV TE06APOV SotpoPik®v opddwv (ITwv. 9) Xvykekpiuéva, ot ouddec A ko B elyav
™V VYNAGTEPN KOTAVAA®OT TPOPTG, oL vtohoyiotnke o€ 9,70 £ 0,13g ko 10,19 +
0,16 avtiotoyo, evd TIG YOUNAOTEPEG KATAVOADOELS £0e1&ov ol opadeg A (8,82 +
0,419), ka1 I' (5,03 + 0,49Q). Enpovtikd amotedel To YEYOVOG OTL, Ol HETOYEPIoEC A
kot B dgv S1€pepav oTOTIOTIKOC GNUAVTIKE PETOED TOVG, OTMC emiong kot 1 A pe

A.

Hivaxkag 9. Méoo Pdapoc (g), pnéco olkd pnkog (cm) kot TopdpeTpol avamTvéng Kot
a&lomoinong tpoeng TV LSOV avd JTPOPIKO GITNPECIO KOTA TNV OAOKANPMGT] TOL
TEWPAPATOG. Ot TULES AVTITPOCHOTEVOVY PLEGOVG OPOVGS + TUTTIKT OTOKAGT).

A B r A
Tel. pijkog (Cm) 9,03+0,34*  908+029%°  751+050°  836+0,03
Teh. Bapog (9) 10,83+£026°  10,72+:044%  576+120°  858+0,14"
Avg. Bapovg (WG, g) 8,42 +0,26" 8,31 +0,44° 335£121°  6,18+0,13
Katav. tpogiis (@0%)  970+0,13*® 10,19+ 0,16°  503+£049°  882+041°
SGR (%/mp.) 2,15 = 0,04% 2,14 +0,06° 1,06+0,07°  1,82+0,01°
FCR 1,15+ 0,03 1,23 +0,09% 1,81+030° 1,43 +0,06°
PER 1,860,048  1,80+0,12%  118+019"  1,65+0,07°
Empioon (%) 84,0+ 0,0 76,0 + 8,0 50,0 + 2,8" 78,7+ 6,1°

Inpeioon: Twég mov dev avTimpoc®TEHovTol amd Tov 1010 eKBETN deiyvouv GTOTIOTIKMG
onuavtikn dtapopd (P<0,05) peta&d tov SaTpopikdy oudowmy.

O &101kd¢ puBuog avamtvéng (SGRY%/Muépa) yio ta yéplo mov StaTpdenKoy
pe 1o oumpécsto I' rav (P<0,05) o yauniodtepog pe tyun 1,06 £ 0,07%/Mmuépa. Ot
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peyolvtepeg Téc tov SGR xotaypdonkov yu ta yapia g A, B ko A
HeTayEPIoE®VY, 01 OTTOIES OEV JEPEPAV GTATIGTIKADS CUAVTIKE HETAED TOVC.

O ovvteleotg petatpeypnotntog s tpoens (FCR) mapovoialetl peyodvtepn
T ota yépro mov dwtpdenkav pe to BSF30 cimpéoto kot vroloyiomke 1,81 +
0,30, evdd M KpATEPT TN TOV GCULVIEAECSTH KOTAYPAPNKE Yo TA WPl 7OV
dwrpdonkav pe to BSF10 ocunpéoto, 1,15 £ 0,03, yopig Opoc va vrapyovv
OTOTIOTIKG GNUOVTIKEG SLOPOPES LETAED TMV TECTAP®Y SOTPOPIKMV PETOYEPICEWDV.

O ovviekeomg amodotikdtrag TG 7mpwteivg (PER)  kataypdenke
pikpotepog v tor wapro e BSF30 petayeipiong, ovykprtikd pe TG GAAeg
HETAYEPIOELS, YOPIS OTATIOTIKO ONUOVTIKEG OlPOPEG, EVA 1 HEYIOTN TN TOV
KATOypAeNKE Yo ToL Wapta mov datpaenkay pe to orrnpéoto BSF10, av kot dev ntov
onuavtikd peyaivtepn (P>0,05) amd tic tipég tov petoyepicewv FM, BSF20 kot

BSF30.

Yynpa 1: Metoafoln tov pésov Papouvs TV Yapidv, TOV TE6oUp®mY oltnpeciov ko’ OAn ™
duapkela Tov TEWPaUaTog. O TYES AVTITPOSMTEHOLY UEGOVS OPOVE * TLTIKY ATOKALGT).
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4. YYZHTHXZH

2V TopovoH  UETOMTVUYOKY  OWMAGUOTIKY  epyocio  peAethOnke 1
KOTOAANAOTNTA S10POP®V EMTEI®V GUUUETOYNG EVOG OMOAMTAGUEVOL OAEVPOL TOV
eldovg evtopov Hermetia illuscens oto ocumpéoio tg towmovpag (Sparus aurata),
VIOKAOIGTOVTAG TNV TPOTEIVN TOV 1OLOAELPOV.

Ta amoteléopara, Encrta and 10 efdopddeg datpopikcol TelpapaTos, £de1&av
OTL avéNUéva eMimeda GLUUETOYNG TOV OMOMTAGUEVOL aAgvpov H. illuscens o10
oumpéolo ¢ 1aENg tov 17% (oumpéoio ') odnyodv oe peiwpévn (P<0,05)
KatoviAwon Tpoeng. Avtd  delyver OTL LVYNAG  emimedo  GLUUETOYNG  TOV
amoOMTOGUEVOL  aAgOpov  H. illuscens ©10 GUINPEGIO  OMOPEPOLY  PELOUEVN
yevotwkotnTa. otnv 1pogn. Ta ocumpéola mov mepieiyov YapunAd mOGOGTA TOL
poyorevpov (5,8% war 11,6%) &dei&av yevikd vynAdTEPN KATOVOA®GN TPOPNG
GUYKPLTIKA LLE TO GLTNPECLO TOV TEPLEiYE AMOKAEIOTIKA 1BvdAevpo, TO omoio delyvel
OTL auTd To emimeda OgV HELDVOLV TNV YELOTIKOTNTO TNG TPOPNS. Qotdc0, a&ilel va
onuewdel mwg 10 oumnpéco A (amokAeloTikd 1yBvdievpo) NTOV WO TAOVGLO
1GOEVEPYELNKA LLE TO AAAO o1TNpEcta, YEYOVOS Tov THAVOV Vo 00N YNOE O HELOUEVN
KOTOVAA®ON TPOOPNG, oG Kol eivor yvomotd Ott avénuéva OontnTikd emimeda
eVEPYELNG LELOVOLY TNV Katavalmon tpoeng (Kapamavayimtiong 2015). Meiouévn
YELOTIKOTNTO GTNV TPOPY| €ixe mapatnpnbel ko ce mponyoduevn HeAETN pE TNV
TOIMOVPO. YPNOIUOTOIOVTOS TANPEG o€ Amapd GAevpo H. illuscens oxdpo kol o€
10600Td cLpupeToNS 9,5% oto oumpéoto (Karapanagiotidis et al. 2015). Xe pelém
ue to kaAkdavi (Psetta maxima), wot6c0, &xetl derybel OTL 1 KOTAVIA®GT TPOPNE KoL 1
YELOTIKOTNTO TNG EUEVOV OVETNPENCTEG OTAV TO OMOATAGUEVO GAevpo H. illuscens

gvoopatodnke oe mocootd ¢ kot 33% enl Ttov ocumpeciov av kKol 6e LYNAOTEPQ
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EMIMEDO GCLUUETOYNG M KoTavOA®on Tpoeng uetwbnke amo ta yapo (Kroeckel et al.
2012).

AvEnpéva eminedo CLUUETOYNG TOL ATOMTAGHEVOL oAgvpov H. illuscens 610
oumpécto g tééng tov 17% odMynoav, emiong, oe avénuéveg Bvnopdmreg g
TOMOVPAG GLYKPITIKG HE YOUNAOTEPO EMIMESO GULUUETOYNG TOL OAEVPOL GTO
oumpécto. Avénuéveg Bvmowodmteg €xovv mapatnpnbel kot oe peAéteg pe To
yatoyopo (Ictalurus punctatus) kot v pmie thdma (Oreochromis aureus) étav
STPAeNKaY PE SLTNPESLA OOV 1) TPMTEIVN TOV YOHLVOAELPOV VTOKATOCTAONKE KATH
10% xatr 100% amd minpeg oe Mmopd dAevpo H. illuscens (Bondari & Sheppard
1987).

[Mopdiinio, n oudda yoplidv 7OV SATPAPNKE HE TO VYNAG emimedo TOL
HUYOAELPOL €lye onMUOVTIKE yapnAOTEPO TEMKO Papog, €d0kd pvOud avamTvéng
(SGR) ka1 cvvteleot) amodotikdtnrag tpwteivav (PER), kot onpavtikd avénpévo
ocvvteleot) petatpeyuotnrog tpogng (FCR) ovykprtikd pe 1o wapo mwov
OlTpAENKOY HE YOUNAOTEPO TOGOCTA GULUUETOYNG TOL HLYOAEDPOL GTNV TPOPH.
Avtd Ociyvel 0Tl avEnuéva eMImEdO GUUUETOYNG TOL OMOAITOGUEVOL aAgvpov H.
illuscens oto ocumpéoto g téng tov 17% o0dnyodv ce pelwuévn avamtuén g
TOIMOVPOG Kol LEWMUEVT] 0ELOTTOINGT TG TPOPNS OO OVTIV.

Avotoymg, N anevBeiag cOyKplon ™S AvATTLENG TOV OUAdMV YOPIDY TOV
OlTPAPENKOY HE HVYOAEVPO LLE TV OHAO YOPIDV TOL OATPAPNKE OTOKAEICTIKA LUE
1Bvadevpo O0ev Umopel va yivel piog Kol o GlTnpEcto. TOVG OV NTOV 1GOTPMTEIVIKA
Kol 1oogvepystakd. Teyvikd mpofAnuato Kotd TtV KoTtdpTion, TEAAETOTOINGN Kot
aSloAdynon g Opentikng ovotaong S TPoPnc A, odnynoov otn emitevén
OUMPECI®V UM 1COTPOTEIVIKOV KOl LGOEVEPYEIKMOV KOl EMOUEVMOS 1 OTOTIOTIKN

oVuyKplon oev umopel va yiver otov moapdv otddwo. [lapdia avtd, mpoikvyoav

(37]

Institutional Repository - Library & Information Centre - University of Thessaly
25/04/2024 00:44:38 EEST - 3.22.70.129



cvoumepaopata, to omoio €dmoav amoteAéopato mov  afiler va  extiumBovv
GLYKPIVOVTOG TIG OMOJOCEL TOV YOPLOV TOL JTPAPNKOV E HOYAAEVPO LE EKEIVN
TOV YOpL®OV TOV JATPAPNKOV ATOKAEISTIKA pe tyBudievpo. [Hapatnpndnke, Aomdv,
OTL M EVOOUATOON OTOMTAGUEVOL LVYOAELPOL o€ YapnAd mocootd (5,8% Ko
11,6%) odnynoe oe eAa@pdC KOADTEPOVG OEIKTEC aVATTLENG KOt a&loToinoNg g
TPOPNGC OTO YAPLO, GE CUYKPLON HE TO YAPLOL TTOL OTPAONKOV OTOKAEIGTIKG [E
yBvdievpo. [IBavotata, avtd pmopel vo oPeileTol OTN UEIOUEVN TEPLEKTIKOTNTO
TPOTEIVNG otV oudda ybvaredpov, oAAd AapuPdvoviag LITOYN TOV CLVTEAESTN
amodotikdtrag npwteivig (PER) peta&d tov opddmv, da@aivetol 0Tt 11 TpOTEIVN
OV puydievpov petaforiotnke oe vYNAO Pabud odnydvtag ce VYNAOVS pLOIovg
avantuéng otig opddeg A kot B. Ot avadvoelg e Opentikig chotaong e GapKog
TV yapiov (dev mapovcidlovral d®) Oa S10p®TICOVY TEPUITEP® AVTOV TOV £100VG
ta evpruota. Emiong, o ocuvteleomc petatpeyipomrag g tpoepns (FCR) kot tov
TEGGAPOV GUTNPESinV dttnpndnke o apketd yaunAd exineda (1,15 — 1,60), mopd to
yeyovog Ot Tl yaplo ortilovtay 6 «POIVOLEVO KOPEGUO» ov Oa pmopovce va
00MNYNOEL 0€ LYNAEG TIUEG TOV GUVTEAEGTH. AVTO 00NYeEl OTO GLUTEPOUCUO TTWS TO
dArevpo amod Hermetia illucens a&onoleitar petaforikd o€ moAd peydio Poadbud yio
™V adENGN TOV COMATIKOV BAPovg amd To veapd 1y8ho10 TG To1movpag.
Aoppavovtog vmoyn, T OTOTEAECUOTO TNG TPONYOOUEVNC HEAETNG TNG
gpevvnTikng opadog Karapanagiotidis et al. (2015) omov eiye ypnowomomnbei 10
mAnpeg o Mmapd dievpo H. illuscens, gaiveton 0tt, 1 amoAitavon tov aAedpov dgv
oonyel oe onuaviikn Pertioon g 0mMOOOTIKOTNTOS TOL OGAELPOVL, MOCTE Vo
ypnowonombel oe vynAd emimedo GLUUETOYNG OTO ounpécto NG towmovpas. H
ToPoVCO, HEAETN amoTeAel TNV TP®TN Tpoomdbela a&loAdYNONS TOV ATOATOGUEVOL

dArevpov armd Hermetia illucens, wg cvotatikod oty 1BLOTPOEY THG TETOVPAS.
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Eivan yeyovog ot1, éxouv diefoyBel mowciieg €peuveg 0TV aVTIKATAGTOOT TNG
npoTeEIVG TOv 1YBvddevpov pe mpoteiv podyag (BSF), mov agopovv T Siotto
SEOpwV 1Bd@V. XNV TANOOPO TOV TEPIMTAOCEWV, OVEEOPTNTOS TOL €id0VG TV
wOvV, &el amodeyBdel O6TL Kopic omd TG avVTIKOTAGTACEL, TOL yBvdAievpov dev
amodidel koAvtepo amoteléouato amd avtd mov divel 10 1010 TO YBLAAELPO
(Karapanagiotidis et. al 2015, Kroeckel et. al 2012,Bondari & Seppard 1987). BéBoua,
TO YE€YOVOC aVTO, PUHOVAKEL COPEID OVTIKPOVOUEVOV OTOYEDMY KOl GUUTEPAGUATOV
1660 amd KAmOlEG €PELVNTIKEG OMAdEC, OGO Kol Omd TS 118G EMUXEPNOELS
VOATOKOAMEPYEIDY, KOODC 1 aviikatdotaon Tov tyfvaievpov pe GAAN Tyn
TPOTEIVNG 0moTeAEl TO KOP1Lo mapdyovta PlociudtnTog TS 010G g emyeipnons. o
OV AOYOL TO aANBEg, éxel Ppebdel 6T N pepwn avtikatdotoon (25%) pe poydievpo
(BSF) o¢ extpo@1| YOTOWapOV QEPEL TO TKOVOTOMTIKG amoTeAécHATO, OGOV aPOopd
Tov mopdyovta mov oyetiferon pe v avénom tov Papovg, yeyovdg TOL GLUP®VEL
Tpwc pe v mopovoa Epsvva (Newton et. al 2005). Avrtictoiymg, oe eKTpoen
TESTPOPOS TOV JOKIHAoTNKE avtikataotaon tybvaievpov pe 0%, 25% wor 50%
OTTOMITOGLEVOL HUYAAEVPOV, TO OTTOTEAEGLOTOA OEV £JEIENV OTATIOTIKEG OLUPOPES OE
Koo amd TG TEPITTOOCEIS GLYKPLTIKA e to paptupa (Gasco et. al 2015). Kot otig
Ovo mpoavapepOeiceg TEPUTTAOGEIS, Ol EPELVNTEG KOTEANEAY GTO GLUTEPAGUA OTL 1M
HePIKN avTikatdotaon tov yhvdievpov pe poydievpo elvar 1060 €PIKT 0G0 Ko
OTOTEAECUATIKOTEPT GE OYE0M UE TO papTLpa. AVTIOETMOC, COUPOVO PE EPELVA TOV
TPOYLOTOTOMONKE TPOKEWEVOL VO TPOCIIOPIGTEL TO TPOPIA TWV TOALOKOPEGTWV
Mrnapdv o&éwv (PUFAS) otov 1610 NG TOWmOVPaS, OavoaeEPETOl OTL, £yvav
OVTIKOTOOTAGELS TNG TPMTEIVIG TOL 1YBLOAEVPOV pE TPOTEIVI UM CTOATOGUEVIC

npaoivng poyog (Lucilia sericata), g ta&emg tov 25 ko 50% oT0 o1TNPEGIO TOV
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GLYKEKPLUEVOL €I60VG KOl dEV TOPATNPNONKAY GTATIGTIKEG SOPOPES GTNV AVATTLEN
tov (Hano et. al 2015).

[Mepoutépw épevveg pe T YPHON MPAOTEIVOV eVIOU®V, TOGO TOL €ldovg H.
illuscens 660 ka1 GAL®V €0OV EVIOU®MY, GTO GLITNPECLO TOV EKTPEPOUEVOV 1YHO®V
elvar avaykoieg dote va dwopavel 1 KATOAANAOTNTO KOl TO HEYIOTO EMimeda
GLUUETOYNG TOVG oTIS BvoTpoeés. H vynAn datpopikn afio tov eviopmv Kot M
duVATOTNTO YPNCUOTOINCNG TOVS MG PONVA Kol 0ELPOPIKE TP YOUEVO GLOTATIKA
1OVOTPOP®V, TO KAOIGTOOV [0l OPKETA VITOGYOUEVT TPOOTTIKY| MG TPOS TNV AELPopia

TOV KAASGOL TV VOATOKAAMEPYELDV, TOGO GTI YDOPO HOG OGO KOt TOYKOGHIMG.
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5. ZYMIIEPAXMATA
ZOUTEPACHUATIKA, TO OTOTEAECUOTO TOL TPOEKLYOAV Omd TNV EKTPOPN TNG

TGUOVPOG HE TO amoMmacpévo dlevpo Hermetia illucens cuvoyilovrot ota €€1c:

o  Avénuéva eminedo GLUUETOYNG TOL ATOMTAGUEVOL aAevpov H. illuscens oto
ocunpéclo g TaENS tov 17% odnyodv ce YaunAdtepn KOTOVAA®ON Kol GE
avénuévec BvnoOTTEG TG TOWOVPOAS GLYKPITIKA HE YounAdtepa emimedo
GUUUETOYNG TOV GAELPOL GTO GITNPEGIO.

o  Avénuéva emimedo GLUUETOYNG TOL amoMTAGUEVOL aAgOpov H. illuscens oto
oumpécto g tééng tov 17% odnyoldv 6e HEI®UEVT AVATTVUEN TG TOTOLPOG KOt

petopévn aglomoinomn g TpoPng omd oV TNHV.
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ABSTRACT

The effects of fishmeal protein replacement of a de-fatted meal from the black
soldier fly Hermetia illuscens in the diet of gilthead sea bream (Sparus aurata) was
studied. S. aurata fingerlings of 2.40 £ 0.27 g mean weight were allocated into 12
glass aquarium (125L) within a closed recirculation seawater system and divided into
4 dietary groups (25 fish/aquarium, 3 aquariums/dietary group), each feeding on a
different diet. Diets A, B and C contained 5.8 %, 11.6 % and 17.4 % of de-fatted H.
illuscens meal, respectively. These three diets were isoenergetic (21.6 MJ/Kg diet)
and iso-nitrogenous (47% of diet). The fourth group was fed with a diet (D) contained
fishmeal as the exclusive animal dietary protein and compared to the other three diets,
its protein content was a little bit lower (42.5%) and its total energy level was slightly
higher (22.4 MJ / Kg) than the other ones. Feeding was six days per week, once daily,

ad libitum.

Results of the present study demonstrated that the highest level of de-fatted H.
illuscens meal replacement (17.4 %) leads to lower growth, reduced food
consumption and feed efficiency, as well as, higher mortality rates compared to the
diets contained 5.8% and 11.6% of de-fatted H. illuscens, respectively. In contrast,
these low levels of replacement showed similar growth rates and feed efficiency with
the diet that contained only fishmeal. However, de-fatted H. illuscens meal does not
significantly improve the efficiency of sea bream’s feed and it cannot be used in high
levels. Nevertheless, there are various insects that should be tested in sea bream
breeding and further research is required to be done because the data is still

incomplete.

Key-words: fish nutrition, Sparus aurata, replacement of fishmeal, Hermetia illucens,
insect proteins.
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