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Hocnioscysanu eghexmuericms 3acmocy8aHHa NPenapamis NOJHEHACUYEeHUX HCUPHUX KUCIOM, DIOIHKANCYI1bOBAHUX 8
Haynuii apmemii, HA PAHHIX emanax UPOUYBAHHI OCEMPOBUX pUd HA NPUKIAOI 20CPOHOCO20 Ocempd md Cmepasioi
NPICHOBOOHOI. 3aCMOCY8aHH 8 SAKOCMI JCUB020 KOpMY 30a2aueHoi apmemii npu GUPOWYSAHHI DPAHHLOI MONOOI
A. oxyrinchus npuszeooums 0o niemopapaz08020 30iNbUWIEHHS MACU JTUYUHOK OCempd Npu He3MIHHIL OuHamiyi ix
suxcusanocmi. Biomiueno 3pocmanns emicmy  euxko3anemacHo8oi ma O00KO3A2eKCACHOBOI  JHCUPHUX — KUCTIOM.
Buecooosysanns 36azauenoro apmemieio auuunox A. ruthenus xou i ne npuzeodumes 00 niosuweHHsE MACOHAKONUYEHHS MA
CYMmEBUX 3MiH Y JHCUPHOKUCIIOMHOMY CHeKmpi, npome 00360/5€ Oilbuie K YO8iUi CKOPOMUMU CMEPMHICIb PAHHbOL
MONOOi cmepnadi. 3 oenndy Ha GCMAMOGAEHI MEeHOeHYii pPOCmOBUX NpoYecié O0O0CHIONCYBAHUX BUOI8 O0CEempOBUX,
sacmocyeannst 36azauenol apmemii cnio novunamu 3 10 dobu axmusHoz2o dcusnenns A. oxXyrinchus ma 7-i 0ob6u ons
A. ruthenus. Odeporcani pezynomamu ekazyloms Ha HEOOXIOHICHb PO3POOKU cneyudiunoi mexHono2ii 30a2ayuenHst HCUs020
KOPMY NOJIHEHACUYEHUMU JCUPHUMU KUCIOMAamu Oasi Ccmepisodi NpIiCHOBOOHOI 3  YpAXYEaHHAM 6IOMIHHOCMEU

HCUPHOKUCTIOMHO20 CKAOY iT NepeOdIuduHOK.

Kuiouosi  cnosa: euscusanicmn, maconaxonuuenns, Acipenser oxyrinchus, Acipenser ruthenus, Artemia sp.,

NONIHeHACUYeHi JHCUPHT KUCTOMU.

Beryn. B npakTuii mty4HOro BiITBOpEeHHS pUO
HaWBUII TMMOKAa3HWKH CMEPTHOCTI CIIOCTEPIraroThCs
OpU Tepexoii JUYMHOK Ha EK30T€HHE >KUBJICHHS.
3MEeHIIeHHSI BTpaT JOCSTAEThCS 3aCTOCYBaHHIM
CTapTOBHX KOPMIB 3 BUCOKOIO ITOXXHBHOO IIHHICTIO.
B mpoMy BiHOIIEHHI HAWOLMBII ONTHMATBHUM Y
TEXHOJIOTI] BHPOIIYBaHHS PaHHLOI MOJOAI pUb €
BUKOPUCTAHHS JKMBUX KOPMIB, IO IMOB’s3aHO 3 iX
BHCOKHM CTyIeHeM 3acBoroBanocti (Abowei and
Ekubo, 2011; Lim et al., 2003). ¥V 3B’s3ky 3
HU3BKOIO EH3MMAaTHYHOK aKTUBHICTIO TPaBHOL
CUCTEeMH  JIMYMHOK, TiApONiTW4HI  (hepMeHTH
CIOXXHTOI'O >KMBOI'O KOPMY CYTTEBO MOKpAILyIOTh
TpaBleHHs B puO, MO J03BOJSIE CKOPOTHTH
CMEpTHICTh Ta NPUMIBHIIIUTH TEMIH iX POCTYy i
possutky (OctpoymoBa, 2012).

Tpaguuiiauii KUBUH CTapTOBHHA KOPM, IO
3aCTOCOBYETHCSI B OCETPIBHHLTBI —  HAYILTi
COJIOHOBOJHOI'O  MPEJICTaBHUKA  PaKoNmoJiOHMX
Artemia  Sp. OCHOBHUMH  XapaKTEPHCTHKAMH
apreMii, M0 JO3BOJISAIOTH 11 BHKOPHUCTAHHSA B
aKBaKyJBTYPi, € MIBUIKUN PICT, BUCOKA TUIOAIOTICTD,
30aTHICTh ICHYBaTW NpPU BUCOKIH LITBHOCTI Ta
MPOJYyKYBaTH MUCTH. L[cTH MOXHA 3arOTOBJISTH, a
MpU HEOOXIAHOCTI KYJIbTUBYBATH 1 CHHXPOHI30BaHO
OTpUMYBAaTH HayIulii y HEOOXigHIM KiIbKOCTI
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(Sorgeloos et al., 2001). He3paxkarouu Ha YHCIACHHI
TEXHOJIOT19HI mepeBard  iX ~ 3aCTOCYyBaHHS,
poOJIeMOI0 3aJMIIAETHCSl HEBEJIMKUN BMICT B iX
ckiani nmomiHneHacuueHUX xkupHux kuciot (ITHXKK)
(Chakraborty et al, 2007). HenmocratHe
HagxomkeHHs 3 kopmom [THXKK Buknmkae y momoti
pub 1inuit psjg BizioNorivHUX MOpYIIEHb. 30KpeMa,
3HWYKEHHS PIBHS JIIHOJIEBOI, JIIHOJICHOBOI KHCJIOT, a
TaKOX JTOKO3areKCa€HOBOT (AKT) i
eiikozanentaenoBoi  (EIIK) xucimor y pamioni
JUYUHOK pUO CIPUYHHSE METAOONIYHI MOPYIIeHHS,
VIOBITBHEHHSI POCTY, CKEJEeTHI aHoMalii Ta
migBuienns cmeprHocti (Hafezieh et al., 2009;
Adloo et al., 2012; Lall and Lewis-McCrea, 2007).
OfHMM 13 MOXJIMBUX IUISXIB BUPIIICHHS JaHOT
pobiiemu € 36aradenHst apremii [THXKK-smicanMu
npenapatamd.  KopHCTylo4urch  TPUMITHBHICTIO
cnocoOy i kuBieHHs (QUIbTpamiiftHUi — THI),
MOKUBHY IIHHICTH apTeMii MOXHa MiJABHIIHUTH.

[lokazano, mo  Haymwmi  apremii  3;aTHi
IHKATCYTIOBATH PI3HOMaHITHI ©CCeHITIambHI
CIOJYKHM, TEpalneBTUYHI  areHTH, NPOOIOTHUKU

(Immanuel et al., 2007; Akbary et al., 2011; Jamali
et al., 2014). 3acrocyBaHHs 30araue€HoOro >KMBOTO
KOpMy 3a0e3ledye 3pOCTaHHS BH)KMBAHOCTI Ta
MPUCKOPEHHS TEMIIIB POCTY MOJIOJI Pi3HMX BHUJIB
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pub, MO BUPOIIYIOTHCS B YMOBax aKBaKyJIbTypU
(Kadhar et al., 2014). BpaxoByroun BUCOKY BapTiCTh
3apuOKy OCETPOBUX PHUO, MOCIiIKEHHS, CIIPIMOBaHI
Ha MiABUINCHHS IX aJanTaliifHOTO TOTCHI[aNy Ta

BIDKMBAHOCTI Ha paHHIX eTamax pO3BHTKY, €
aKTyalbHUMH T4 MalTh BaroMe MpakTHYHE
3HAYCHHS.

Metoro pobGotu Oyno oOmiHUTH e(eKTUBHICTh
3aCTOCYBaHHS ITHXXK-BMicHHX Mpemnaparis,
OiloiHKarncynTpOBaHUX B HayIUTii apTeMmii, Ha paHHIX
eTanax BUPOIIYBaHHS OCETPOBHX PHO Ha MPHKIAAL
TOCTPOHOCOTO OCETpa Ta CTEPIIS AL MPiICHOBOIHOI.

Marepiaan Ta METO/IH. JocmimkeHHs
MPOBOJMIN Ha JHWYMHKAX OCETPOBUX PUO BiKOM
916 3 MOMeHTy iXx mepexoay Ha eK30TeHHE
KUBJIGHHS:  TOCTpOHOCOro  ocerpa  Acipenser
oxyrinchus Mitchill, 1815 — nouaTkoBa cepemHs
maca ocoomam 0,019 £ 0,0011 r, Ta crepmsami
npicHoBoauoi Acipenser ruthenus Linnaeus, 1758 —
noyatkoBa cepeans maca ocobunu 0,014 + 0,0006 r

(puc. 1).
ExcriepumenTanbae BUPOIIYBaHHS pudH
3IIACHIOBAIIH B YCTaHOBIII 3aMKHYTOT'O

Bogonocradanus (Y3B), ocHamieHi cucreMaMu
MexaHigHoi Ta OiomoriuHoi ¢inmbTpamii. B sxocti
puOOBOTHUX EMHOCTEH BUKOPHUCTOBYBAIIA KBaJIPaTHI
Oaceiinn po3mipom 1 X 1 M, piBeHb BOAM B SKHX
cranoBuB 50-75 cM. 3a Bech mepioj; BUPOIIYBaHHS
pudM OCHOBHI TIOKa3HWKH BOJHOTO CEpeIOBHUIIA
nepedyBalii B 3HAYCHHSX, ONTUMAIILHUX JUIS POCTY 1
po3BHUTKY oceTpoBux pub (Bacunbesa u ap., 2014).

Jnsi  TpoBENEHHS  eKCIEPUMEHTY  JIMUYMHKH
0OCEeTpPOBHX PHO KOXXKHOTO BUAY OYJIHM pO3MOJIICH] Y
4 Gaceitau o 500 ex3. KoHTpoabpHY TpyIy CKIIafgann
JMYUHKH, IO BiJl MOYATKy NEPEeXOly Ha €K30I'€HHE
KUBJICHHS OTPUMYBAJIM B SIKOCTI KOpMY He30araueHi
(xouTpospHi) Hayrutii Artemia, siki BHOCWIHCS B
OaceliHn Bimpa3y Miclid 3aKiHYCHHS I1HKyOarrii.
JocnigHy Tpyiy CTaHOBWJIM JIMYMHKHA OCETPOBHX,
MpU BUPOIYBaHHI SKHX 3aCTOCOBYBAJIM 30arayei
ITHXK naymutii Artemia.

Puc. 1. Tuuunku A. oxyrinchus (1) ma A. ruthenus (2)
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Iuxy6amiro muet Artemia sp. («Ocean Nutritions,
Belgium) mposoaunm y amaparax Beiica 06’emom
81 mporsrom 24 TOAMH TpH  TMOCTIHHOMY
OCBITJICHHI, aepauii Ta Temmepatypi Bogu +28°C.
CononicTs cepenoBuIa sl 1HKyOyBaHHS IIHCT
3abe3meuyBanu mofaBaHHsm comi NaCl y  nosi
30 r/m. Ilicast 24 roauH iHKYOauii HAyMIid apTemii
BIIUIANIM BiA CTYJIOK Ta HEiHKyOOBaHMX ITUCT 1
MEPEHOCWIIN Y CBDKOIIPUTOTOBAHE CEPENOBHIIE, B
SIKOMY TIPOBOJIWIIM 30araucHHsl. 30araueHHs HayTUTii
apremii 3IACHIOBAIIH 3 BUKOPUCTAHHIM
KOMITIEKCHHX IperapariB MTOJTIHCHACHUCHUX
KUPHUX KHCIOT S. Presso y nmosi 0,5 r/m ta Easy
DHA Selco y nosi 0,6 r/n («INVE Aquaculture»,
Belgium). [loGoBy m03y S. Ppresso BHOCWIH Yy
cepenoBHIIe sl 30aradeHHs apTeMii B IBa €Tarw, a
Easy DHA Selco — onHoeranHo.

BHeceHHs ~ KOpMy — JIMUMHKAM  OCETPOBHX
3MIACHIOBAI  MIOTOAMHU  mijogoboBo. Hopma
rogyBaHHs craHoBwia 100% Bin Oiomacu puOu Ha
no0y. TpuBamicTh TOMIBII TOCTPOHOCHUX OCETPIB
JKUBHM KOpMOM ctaHoBmia 19 mi6, crepnsiai — 14 mi6.

[Toka3HUKHM CMEPTHOCTI JTMYUHOK OCETPOBUX PHO
BH3HAYAIA KOXHOI 100U, J[jst IbOTO MijpaxoByBav
KUTBKICTh 3aru0nmMx 0coOuH moroanHu. CMepTHICTD
BHpaXalll Yy BIJICOTKAX MEPTBUX OCOOMH [0
3arajibHOI KiJIBKOCTI BCiX 0cOOMH. Bu3zHaueHHs Macu
OCeTpiB 3MiMCHIOBAIIM KOXHI 5 ni0, a crepismi —
KOXHI 3 10o6u.

BuszHaueHHsT  >KUPHOKHCIOTHOTO npoghinaro
JIUYMHOK pUO TPOBOJWIM  METOAOM  Ta30BOL
xpomartorpagii Ha xpomartorpadpi HRGC 5300

(Itamist) Ha CKJISHIM HaOWBHIM KOJOHII 3,5 M,
3anoBHeHiit Chromosorb W/HP 3 nanecenoro 10%

pinkoro daszoro Silar 5CP 3a mporpamoBaHoi
TeMIepaTypu 140-250°C (Kates, 1973,
Baiimanuaoa wu  ap., 1977). Inentudikariro

IHMBIyaIbHUX JKUPHUX KHUCIOT 3iHCHIOBAIH 3a
JIONIOMOT0f0 ~ cTaHgapTiB  dipmu  Sigma, BwmicT
BHpaXKalli y BIJICOTKAaX BiJ| 3araJibHOi CyMHU.

5
Fig. 1. A. oxyrinchus (1) and A. ruthenus (2) larvae
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CraTuCTHYHY OOpOOKY OTpPMMAaHUX Pe3yJIbTaTiB

OPOBOMWIM  3MJHO i3 3arajJbHONPUNHATOIO
METOIMKOI0 3  BHKOPHUCTAHHAM  HPOIPaAMHOIO
3abesneuenns ~ Microsoft Excel Tta  wmeromy

omHo(akTopHoro mucrnepcHoro ananmizy ANOVA.
BinMiHHOCTI OTpUMaHHX pe3yNbTaTiB BIpOTigHI TpH
piBHi 3HaunmMocTi p < 0,05.

PesyabTat i o6roBopenHsi. Pesympratn
MPOBEACHUX  JOCHTIDKEHb IOKa3add  OJHAKOBI
TEHJCHII B JWHAMINI CMEPTHOCTI JIMYMHOK

rocTpoHocoro ocerpa A.0xyrinchus rta crepiusui
A. ruthenus, BuroayBaHuX SIK Ha KOHTPOJIBHIH, TakK i
Ha 30aradeHiii apreMii (puc. 2).

BcranoBiieHo, 1mo0  TOCWJIEHA  CMEPTHICTh
FOCTPOHOCOTO OCeTpa CIOCTEpirajacs IPOTATOM
mepmux 10 g0 BurogoByBaHHA. HaitBummwit

BiJICOTOK CMEPTHOCTI BiMi4eHO Ha 5-Ty A00y, mpH
4oMy B 000X JOCHIIKyBaHWX Tpymax (puc. 2A).
Jlvanakr cTepisami THHYMM mpotarom 6 mib 3
MaKCUMaJbHHUM BiJIX070M Ha 3-Tt0 100y (puc. 2B).

[lepion HalBHUIIOI CMEPTHOCTI  BiAIOBIgae
3MIIIAHOMY THUIy Xap4yBaHHS JHYMHOK, B SIKOMY
MOYKUBHI PEUYOBHHU OTPUMYIOTHCS SIK 3 )KOBTKOBOTO
MillIKa, TaKk i 3 KopMOM. Bennka cMepTHICTH SIK B
rpynax JUYUHOK, IO Xap4yBaJInCs 30aradeHoro, TaK
1 KOHTPOJIBHOIO apTEeMi€l0, BKa3ye Ha CIUIBHI
CKJIAJIHOIIII B TEPEXOi Ha €K30T€HHE JKUBJICHHS, 10
He ToB’s3aHi i3 3actocyBanHHsAM [THXK-BmicHuX
mpermapariB, a 3yMOBICHI HE3PUTICTIO Xap4yoBOi
MOBEOiHKM Ta  (QYHKIIOHaNBHUX  MEXaHi3MiB
KUBJICHHS JIMYMHOK OCETPOBUX.

Sk Bimomo, mepexia Ha aKTUBHE KUBJICHHS, KU
BiIOYBa€ThCSA TICHS TIOBHOTO PO3CMOKTYBaHHS
JKOBTKOBOTI'O MIIIIKa, Y MOJIOJII OCETPIB MPHUITAA€ Ha
8-10 moOy micast BUKIBOBY IEPENTUYNHOK, a Y

BHUT'OJOBYBaHHSA JIJISI OCETPIB Ta 3 7-01 IJIST CTEPIISAII
SK Ha 30araveHid, Tak 1 Ha He30aradeHid apTemii,
CMEpTHICTh JIMYMHOK pHO Oyna OJIM3BKOI0 10 HYJS,
o0 CBIIYUTH NP0 IX IIJIKOBUTHH TIepexin Ha
€K30TCHHE YKHUBIICHHSI.

3arasom, 3a BeCh Nepioj] eKCIePUMEHTY, CEPETHE
3HAYCHHSA BYKUBAHOCTI B 0cCeTpiB, K1
BHTOJIOBYBaJIMCSI Ha OlOiHKANCynbpOBaHii apTemii,
oyno Bumie Ha 10,6% (puc. 3A.). Xoua oxepkana
PI3HULIS i HE € CTATUCTHYHO JOCTOBIPHOIO, MOXKHA
CTBEp/KYBaTH MpO TO3UTHBHY TEHACHIIIO Y
BIDKMBAHOCTI JIOCHIAHOI TPyHHW, 4YH, NPUHAWMHI,
BiJCYTHICTb 11 3HIDKeHHS. HaToMicTh icToTHOIO OyIia
PI3HULS y PiBHI BHXKMBAHOCTI JIMYMHOK CTEPIISII.
Tak, 3a Bech IEpioN BHUTOJOBYBAHHS IKHBHM
KOPMOM, KiJTbKICTh JTUIMHOK CTEPIISAMl, O BYDKHIIM,
y 2,4 pasu Oinpma mpu 3actocyBanHHi [THXKK-
BMICHOTO TIpernapary, iHKaIlCyJI-0BaHOTO B apTEMII0
(puc. 3B).

Bymn orpumaHi TO3WTHBHI pe3ynbTaTH i3
NPUIIBUIIICHHS MACOHAKOIUYCHHS  JTUYMHKAMU
TOCTPOHOCOTO OCETpa 32 YMOB 3aCTOCYBaHHSI
30araueHoi aptemii. BcraHoBiieHO, 10 HaWBUINUN

BiTHOCHMI TPHPICT Macu CIHOCTEpiraBcs MpH
3aBepIICHHI  BUKOPUCTAHHS  JKUBUX  KOPMIB
(puc. 4A). Bimmitumo, 110 pi3HUIISA B

MAaCOHAKOIIMYEHHI MDK JIBOMa TpylaMd OCETpiB
movana  TPOSBIATHCA 3 JAPYrOro  THXKHS
BHTOJIOBYBaHHS. Ha KiHIIeBOMY eTari eKCIIepUMEHTY
Maca JIMYHMHOK OCETpiB, WLI0 BHUTOJOBYBAIUCS
30araueHoO0 apremiero, Oyna Bumiow B 1,5 pasw,
MTOPIBHAHO 3 KOHTPOJIHHOIO TPYIIOK0 PAHHBOT MOJIOI
puo. Onnak, JUIS  CTEpIsAAi  JOCTOBIpPHUX
BIAMIHHOCTEH B MAaCOHAKOIMYEHHI JIMYUHOK, IO
CIOYKMBAIH 30araveHi HayIUIil apTeMii, BUSBIEHO HE

crepisigli  — Ha 5-7  poby. 3a  HamuMmu  OyJI0 IPOTATOM YChOTO eKcliepuMeHTy (puc. 4B.)
JOCHIKEHHAMY, TMounHaroun 13 11-0f  mo0m
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Puc. 2. lunamixa cmepmuocmi 1uduHoK
A. oxyrinchus (4) ma A. ruthenus (B) npu
6U20006Y8aAHHI 30a2a4eHOI0 | KOHMPOTAbHOIO

apmemiero
Ipumimxa: * — eiominnocmi docmogipui npu p<0,05.
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B
Fig. 2. The dynamics of mortality of A. oxyrinchus (A)
and A. ruthenus (B) larvae, fed with control and
enriched Artemia

Note: * — differences are significant at p<0,05.
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A
Puc. 3. Busrcusanicmo nuuunox A. oxyrinchus (4) ma
A. ruthenus (B) npu éuzodosysanni 36azauenoio i

KOHMPOJIbHOI0 apmemicio
Tpumimka: * — giominnocmi 0ocmogipui npu p<0,05.
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TIOYATOK 9 14 19

Tpusamicts roisi, i6
A
Puc. 4. lunamika nakonuuenns macu 1udUHKAMu
A. oxyrinchus (4) ma A. ruthenus (B) npu
6U20008Y6aHHI 30a2aueHO10 | KOHMPOAbHOIO

apmemiero
IIpumimka: * — giominnocmi docmosipnui npu p<0,05.

OTxe, HaMU BCTAHOBJICHI 3arajioM IO3WTHBHI
TEHJICHI] Y JWHAMII BWKUBAHOCTI Ta MPUPOCTY
Macu JIMYMHOK JOCII/DKYBaHUX OCETPOBHX PHO NpHU
3aCTOCYBaHHI I[MTHXK-BMicHUX MIperaparis,
OioiHKarcynsoBaHUX B apremii. IlpuBeprae ysary
PI3HHUIA y TOKa3HHMKAaX JUIsl JBOX JOCIHIDKYBaHUX
BUJIIB OCETPOBUX, WIO0 BKa3ye Ha HEOOXIIHICTh
000B’3KOBOr0 BpaxyBaHHS BHJIOBOI crierudiyHOCTi

3aCTOCYBaHHS MOJIIOHUX npernaparis y
OCETPIBHUIITBI.
OuinuTy  e(eKTHBHICTh 30aradeHHs KOpPMiB

[MHXKK-BMicHMMY TIperapaTaMu MOXKHA 32 3MiHAMH
KUPHOKUCIIOTHOTO TPOQIN0 JIMYMHOK, M0 iX
CHOXXMBAIOTh. 3ayBaXMMO, IO KUIBKICHUI BMICT
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Fig. 3. The survival rate of A. oxyrinchus (4) and

A. ruthenus (B) larvae, fed with control and enriched

Artemia
Note: * — differences are significant at p<0,05.
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Fig. 4. The dynamics of mass accumulation of
A. oxyrinchus (4) and A. ruthenus (B) larvae, fed with
control and enriched Artemia

Note: * — differences are significant at p<0,05.

KUPHUX KHCJIOT JIMYMHOK JIO TIOYAaTKy iXHBOTO
30BHIIIHLOrO JKMBJIEHHS LIJIKOM BH3HAYACTHCH 1X
BMICTOM y OBTKY ikpu. Jlo movatky mporiecy
TOMIBIl y CKJNami XUPHUX KHUCIOT JIMYMHOK A.
oxyrinchus mpesaooTh oseinoBa kuciora (28%),
naJbMITHHOBA Kuciota (21%) Ta goko3arekcacHoBa
(16%) xucnora. llepexin Ha €K30TEHHE KHUBIICHHS
apTEeMi€l0 BUKIMKAE JACSKUA IEepPepo3NoNia TPy
JKUPDHUX KHCIIOT, IpPH 4YOMYy 1€ CTOCYETHCS, B
OCHOBHOMY, HCHACUYCHUX JKUPHHUX KUCIIOT, 30KpemMa
MoHoHeHacuyeHux (tabm. 1). Bmict HXKK y Bcix
JOCTIIHUX Tpymax OyB MNPaKTHYHO HE3MIHHUM 1
koinuBaBcs B Mexax 30% Big 3arasibHOI Macu
KUPHUX KUCIIOT.

Biological systems. Vol. 7. Is. 2. 2015



Tabnuuys 1
3azanvha xapakmepucmuKa HCUpHOKUCIOMHO20 CK1Ady
ma emicm oxkpemux ITHKK nuuunox zocmponocozo
ocempa A. oxyrinchus

Table 1
The general characteristics of the fatty acid
composition and content of individual PUFAs of
A. oxyrinchus larvae

Macosa yactka, %
ITicas roxisai . ..
Jlo rozinai KOHTPOBHOI. Iicas roaisai ,ﬁiaraqenom

apremicio apremicio
> HXKK 30,2+2,85 29,6+3,12 30,2+2,87
> MHXK 35,443,713 35,043,243 30,9+2,5912
> ITHXK 34,5+3,35 34,8+3,15 38,2+3,18
> ®-3 24,442 42 24,7+2,11 27,2+2,45
> -6 9,84+0,89 9,78+0,91 10,66+0,95
»-3/0-6 2,48 2,52 2,55
Jlinonenosa C18:3w-3 1,41+0,13423 21,3+2,15¢ 20,3+2,111
EiikozamnenracHoBa C20:5 ®-3 5,17+0,41523 1,63+0,12013 2,73+0,27912
Jloxo3arekcaeHoBa C22:6m-3 16,1+1,73%3 1,17+0,11213 3,32+0,31912
JICK/ETIK 3,1223 0,7213 1,2212

Ipumimka (mym i oani): Y. - cymapna wacmxa, HXKK —

Hacuyeni drcupui kucromu, MH)KK — mononenacuuneni

orcupni - kucnomu, IIHKK — noninenacuyeni dcupi

xucnomu, JJI'K — ookosacexcaecnosa kucioma, EIIK —
elK03aneHmacHo8a KUcioma

L giominnocmi, 6 nopisuanmi 3 2pynoio 1uUUHOK 00 20061,

cmamucmuyo 8ipo2ioni npu p < 0,05;

2 giominHOCMI, 6 NOPIGHAHHI 3 2PYHOIO AUMUHOK NiCas
200i81i  KOHMPOILHOIO — apmemicio,  CMAamucmuyHo
8ipozioni npu p < 0,05,

8 giominnoCcmi, 6 NOPIGHAHHI 3 2PYNOIO TUMUHOK Nicas
200ieni  30az2aueHoro apmemiero, CMamucmuyHo
8ipozioni npu p < 0,05.

30BHIIIHE KHUBICHHS CYTTEBO 30iTbImye (Bif
1,4% mo Oimbre 20%) BMICT JIIHOJCHOBOI KHCIIOTH.
VIMOBipHO, 1€ 3yMOBIEHO JOCHTH BHCOKHM
(6mm3pko 30%) 11 BMICTOM B HayILTSIX apTeMii.
[ToctynoBa Butpara JAI'K, sika HE MOMOBHIOETHCS
JKUBUM KOpPMOM d4epe3 11 HH3BKHH  BMICT,
MPU3BOJIUTH JI0 ICTOTHOTO 3MeHIeHHs (B 13,7 pasu)
BMmicTy AT'K B TrMuMHKax, TO0BaHUX He30araueHor
apremito. [lomiOHa cuTyallis criocTepiraeTbecs i ams

efKo3areHTacHOBOT KUCIIOTH, BMICT  sIKOi
3MeHIIyeTbcst  yTpuui  (tabm.  2).  Opepkani
pe3yNbTaTH  y3TO/DKYIOTBCS 3 JIITEPaTypHUMH

JaHUMH LI0A0 HEJOCKOHANOCTI apTeMii SK >KMBOTO
KOpMy BHACHiJIOK ayxe Huspkoro Bmicty JI'K Ta
ETIK (Chakraborty et al., 2007). HaromicTh, BKa3aHi
[MTHXKK BinirparoTh BaxkJIUBY poJib Y (i3i0Ori4HNX
mporiecax (Cure et al., 1996; Copeman et al., 2002).
Tak, EIIK € momepenHWKOM €WKO3aHOIMIB 13
LIIMPOKKUM CHEKTpoM OiojoriuHoi aii, pasom 3 JI'K
Oepe ydacThb y TPaHCIOPTI XOJECTEpONy 1 HOro
Mmetabomizmi. JII'K Bizirpae BaxJimBy polib y CKIai
MeMmOpanHuX (ocdomimigiB, 3abe3zneuyroun ix
B’SI3KiCTh, @ TAKOX NMpPUHMAae yyacTb y 3a0e3MeueHHI
KOPEKTHOI ~ po0OTHM  MEMOpaHHHUX  PEeIeNTOopiB
(T'punussk Ta ix., 2010).

Bionoriuni cucremu. T. 7. Bumn. 2. 2015

Note (hereinafter): X — total share, SFA — saturated fatty
acids, MUFA - monounsaturated fatty acids, PUFA —
polyunsaturated fatty acids, DHA — docosahexaenoic
acid, EPA — eicosapentaenoic acid.

1 differences, compared with the group of larvae before
feeding, are statistically significant at p < 0,05;

2 differences, compared with the group of larvae after
feeding with control brine shrimp, are statistically
significant at p < 0,05;

3 differences, compared with the group of larvae after
feeding with enriched brine shrimp, are statistically
significant at p <0,05.

3acTocyBaHHS IHKallCyJIbOBAaHOTO B  apTeMmil
[MTHXK-BMicHOTO Tpemapary I10Ka3ajao MO3WTHBHI
pe3yiabpTaTH: B JMYMHOK OCETpiB, M0 HOTro
OJIepKyBaJIH, BiJICOTKOBHUH BMICT
efK03aneHTacHOBOI KUCIOTH OyB BUIMM y 1,7 pasu,
JIOKO3areKCa€HoOBOi — y 3 pa3d, B MOPIBHSHHI 3
JUYMHKAMH, BHPOUICHUMH Ha 3BHYAHIA apTemii.
OueuHo, 110 3pic i pierb JIK/EIIK — mo 1,22
npotu 0,72, sSKU BCTAaHOBJICHUU [JIs1 JIMYUHOK,
BUPOILEHNX Ha He30aradeHoMy KOPMi.

JKupHOKHCIOTHHN CKJIa]] JIMYMHOK CTEpIIsidi 10
Mepexoay Ha eK30reHHE KHUBJICHHS Ma€ BiAMIHHOCTI,
y TOPiBHSHHI 3 TOCTPOHOCHM OCETPOM. 30Kpema, y
MiBTOpa pa3d MEHIIUM € BiJICOTKOBHH BMICT ®-3
IMHXK, yaBiui — croiBBigHomeHHs ®-3/w-6 (Tabdi.
2). IimoBipHO, W0 Taka pi3HHMIA NEPBUHHO
3yMOBJIEHa OCOOJIMBOCTSIMH (hi3i0JIOTii cTepisiii sK
TYBOJIHOTO BUJIY, SIKHH BCI €TaIld KUTTS TIPOBOJIUTH
y TpicHii Boai, KopMoBa 0a3a sKOi 3a JiHiIHUM
CHEKTPOM ICTOTHO BiAPI3HSAETHCS BiJl MOPCHKOI.
Xoua i BCi pemiTa OCETPOBUX BUXOASTH Ha HEPECT Y
mpicHi BOJOWMH, Haryl Ta 3aKiajgka iKpH
BiIOyBa€ThCSl y HHUX B YMOBax COJIOHOBOJHOTO
cepeloBUILIA.
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Tabnuys 2

3azanvna Xapakmepucmuka HCUpHOKUcCiomHuozo

cknady ma emicm okpemux ITHKK nuuunok cmepnaoi

npicnosoonoi A. ruthenus

Table 2
The general characteristics of the fatty acid
composition and content of individual PUFAs of
A. ruthenus larvae

Macosa 4acrka, %
ITicas roaisJji . ..
.. ITicas roxisai
o roaisi KOHTPOJILHOIO. .
apTemieio 30aravueHoI0 apTeMicro

> HXKK 27,6+2,35 29,7+2,87 28,942 47
> MHXK 41,4+3,9123 32,63,07* 32,542,871
> ITHXK 30,242,753 36,5+3,021 37,943,321
> ®-3 16,5+1,2123 23,0+2,051 24,4%2 391
> -6 13,7+0,97 13,5+1,12 13,4+1,05
»-3/0-6 1,20 1,70t 1,821
Jlinonenosa C18:3w-3 1,70+0,15123 10,4+0,88%3 12,9+1,0412
EitkozanenracHoBa C20:5 ®-3 4,09+0,3123 5,260,391 5,09+0,411
Jloko3arekcaeHora C22:6 ©-3 10,5+0,91%3 6,63+0,511 5,75+0,551
JICK/ETIK 2,57%3 1,26! 1,131

OueBugHO, 1110 HA (HOHI MOYATKOBOI PI3HUIN B
KUPHOKUCIIOTHOMY CIIEKTpi JMYWHOK CTepisiii Ta
ocetpa, 3acrocyBanHs [THXKK-BmicHoro mpemapary
npuBeAe 10 iHmoro posmoniny. JificHo, monpu Te,
IO TIepeXiJl Ha 30BHIIIHE XUBJICHHS KOHTPOIBHOIO
apTeMiro IMOKa3aB TeHEHIIi, CIiIbHI 3 TOCTPOHOCHM
0CETPOM — 3POCTaHHS BMICTY JIIHOJICHOBOI KHCJIOTH
Ta 1HTGHCHBHY BHTpaTy JIOKO3areKCacHOBOI —
3aCcTOCYBaHHS 30aradeHoi apremii KapIWHAILHO HE
BiJOOpa3uIIoCh HAa CHiBBIIHOUICHHI TPYyH Ta piBHI
1HAMBIAyaIbHUX YKUPHUX KUCIIOT. 3pOCTaHHS BMICTY
EIIK Ta II'’K He cnocTepiranock.

Onepxani pe3ybTaTH BKa3yIOTb Ha
HEOOXIHICT, PO3p0oOKK crenudiuHol TEXHOJIOTIT
30arayeHHs] KMBOTO KOPMY IIOJIiHEHACHYEHUMH
KUPHUMHU KUCIIOTAaMH JUIsl CTEPIISAl MPICHOBOAHOT 3
ypaxyBaHHSM  BIIMIHHOCTEH  >KUPHOKHUCIOTHOIO
CKJIafy ii NepeNINYMHOK.

BucHoBku. 3acTocyBaHHS B SIKOCTI JKHMBOTO
kopMy 30araueHoi [THXXK-BmicHum mnpenapatom
apremii TpW  BUPOILYBaHHI PaHHBOI  MOJOJI
A. oxyrinchus mpu3BOAMTE [0 MIBTOPapa30BOro
30iTBIIEHHsT MacH JIMYMHOK OCETpa MPH HE3MiHHIN
JTUHaMIIl X BHXKUBAHOCTI. BiamiueHo 3pocTaHHs
BMICTY €HMKO3aleTacHOBOI Ta JIOKO3areKcaeHOBOI
KUPHUX KUCIOT. BuromoByBanHs 30aradeHoro
apTemiero TnanHOK A. ruthenus xou i He mpU3BOAUTH
70 TIiJBHUINCHHS MAaCOHAKOIMYEHHS Ta CYTTEBUX
3MiH B )KUPHOKHCJIOTHOMY CIIEKTpi, IPOTE J03BOJISIE
Oinple SIK yABiYl CKOPOTUTH CMEPTHICTH PaHHBOI
MoOJIOAI cTepiismi. 3 OMIAAy Ha BCTAaHOBIICHI
TEHJAEHLII pPOCTOBUX TPOLECIB  TOCTIKYBAaHUX
BUJIB OCETPOBHX, 3aCTOCYBaHHs 30araueHoi apTeMii
ciix nounHatd 3 10-1 10OM aKTUBHOIO >KUBJICHHS
A. oxyrinchus ta 7-i no6wu mist A. ruthenus.

168

. Octpoymoa  M.H.

Crnucok JiTeparypu:

. Bacunbesa JI., [Tununenko 1O., Kopuuenko B. u ap.

AKBaKyJnbpTypa OCETpooOpa3HBIX. — XepcoH: ['puHB
A.C., 2014. - 238 c.

. banpamunosa JI.C., Kpusnu B.C., baxonguna JLIL.

Meroauyeckue peKOMEHAAMM M yKa3aHHs 110
ra3oBod  xpomarorpadyy OSKUPHBIX  KHCJIOT. —
Kanununrpan, 1977. — 34 c.

. T'pununsk LI, Cmonsuinos K.B., SlHoBuu B.I'. O0MiH

mimiaiB y pu6. - JIeBiB: «Tpiaga miroc», 2010. — 336 c.
buonoruueckue OCHOBBI
kopmieHus pei6. — CII6.: I'ocymapcTBeHHBIH HaydHO-
HCCIIEOBATENbCKUM HHCTUTYT O3€PHOTO U PEYHOTO
xo3sucTBa, 2012. — 564 c.

. Abowei JFN., Ekubo A.T. A Review of

Conventional and Unconventional Feeds in Fish
Nutrition // British Journal of Pharmacology and
Toxicology. - 2011. - 2(4). — P. 179-191.

Adloo M.N., Matinfar A., Sourinezhad I. Effects of
feeding enriched Artemia franciscana with HUFA,
vitamin C and E on growth performance, survival and
stress resistance of yellowfin sea bream larvae //
J. Aquacult. Res. Dev. — 2012. — Vol. 3, Ne8. —
d0i:10.4172/2155-9546.1000157.

. Akbary P., Hosseini S.A., Imanpoor M.R. Enrichment

of Artemia nauplii with essential fatty acids and
vitamin C: effect on rainbow trout (Oncorhynchus
mykiss) larvae performance // Iranian Journal of
Fisheries Sciences. — 2011. — Vol. 10 (4). — P. 557—
569.

Chakraborty R.D., Chakraborty K., Radhakrishnan
E.V. Variation in fatty acid composition of Artemia
salina nauplii enriched with microalgae and baker’s
yeast for use in larviculture // J. Agric. Food Chem. —
2007. — No55. — P. 4043-4051.

Copeman L.A., Parrish C.C., Brown J.A., Harel M.
Effects of docosahexaenoic, eicosapentaenoic, and
arachidonic acids on the early growth, survival, lipid
composition and pigmentation of yellowtail flounder

Biological systems. Vol. 7. Is. 2. 2015



10.

11.

12.

13.

14.

15.

16.

17.

18.

(Limanda ferruginea): a live food enrichment
experiment // Aquaculture. — 2002. — Vol. 210. - P.
285-304.

Cure K., Gajardo G., Coutteau P. The effect of
DHAJ/EPA ratio in live feed on the fatty acid
composition, survival, growth and pigmentation of
turbot  larvae  Scophthalmus  maximusL. -
Improvement of the Commercial Production of
Marine Aquaculture Species: Proceedings of a
workshop on Fish and Mollusc Larviculture. — 1996. —
P. 108-118.

Hafezieh M., Kamarudin M.S., Bin Saad C.R et al.
Effect of enriched Artemia urmiana on growth,
survival and composition of larval Persian sturgeon //
Turkish Journal of Fisheries and Aquatic Sciences. —
2009. — Vol. 9, Ne2. — P. 201-207.

Immanuel G., Citarasu T., Sivaram V. et al.
Bioencapsulation strategy and highly unsaturated fatty
acids (HUFA) enrichment in Artemia franciscana
nauplii by using marine trash fish Odonus niger liver
oil // African Journal of Biotechnology. — 2007. — Vol.
6 (17). — P. 2043-2053.

Jamali H., Tafi A.A, Jafaryan H., Patimar R. Effect of
enriched Artemia parthenogenetica with probiotic
(Bacillus spp.) on rowth, survival, fecal production
and nitrogenous excretion in Rainbow Trout
(Oncorhynchus mykiss) larvae // J. Fisheries & Livest
Production. - 2014. - Vol. 2 (1). -
http://dx.doi.org/10.4172/2332-2608.1000111/
Kadhar A., Kumar A., Ali J., John A. Studies on the
survival and growth of fry of Catla catla (Hamilton,
1922) using live feed // J. of Mar. Biol. — 2014. — Vol.
2014. — http://dx.doi.org/10.1155/2014/842381

Kates M. Techniques of lipidology. Isolation, analysis
and identification of lipids. — New-York: American
Elsevier Pub. Co., Inc., 1973. — 341 p.

Lall S.P., Lewis-McCrea L.M. Role of nutrients in
skeletal metabolism and pathology in fish — an
overview // Aquaculture. — 2007. — Vol. 267. — P. 3-
19.

Lim L.C., Dhert P., Sorgeloos P. Recent developments
in the application of live feeds in the freshwater
ornamental fish culture // Aquaculture. — 2003. — Vol.
227 —P. 319-331.

Sorgeloos P., Dhert P., Candreva P. Use of the brine
shrimp, Artemia spp., in marine fish larviculture //
Aquaculture. — 2001. — Vol. 200. — P. 147-159.

References:

Vasyleva L., Pilipenko Y., Kornienko V. et al. The
aquaculture of sturgeons. — Kherson: Grin D.S., 2014.
— 238 p. (In Russian).

Baidalinova L.S., Kryvych V.S., Balhodina L.P.
Guidelines and instructions for gas chromatography of
fatty acids. — Kaliningrad, 1977. — 33 p. (In Russian).
Hrytsyniak 1., Smolyaninov K., Yanovich V. Lipid
metabolism in fish. — Lviv: «Triada plus», 2010. — 336
p. (In Ukrainian).

Ostroumova I.N. Biological basis of fish feeding / I.N.
Ostroumova. — Sankt-Peterburg: State Research
Institute of Lake and River Fisheries, 2012. — 564 p.
(In Russian).

Bionoriuni cucremu. T. 7. Bumn. 2. 2015

10.

11.

12.

13.

14.

15.

16.

. Abowei

JFN., Ekubo A.T. A Review of
Conventional and Unconventional Feeds in Fish
Nutrition // British Journal of Pharmacology and
Toxicology. — 2011. — 2(4). — P. 179-191.

Adloo M.N., Matinfar A., Sourinezhad I. Effects of
feeding enriched Artemia franciscana with HUFA,
vitamin C and E on growth performance, survival and
stress resistance of yellowfin sea bream larvae //
J. Aquacult. Res. Dev. — 2012. — Vol. 3, Ne8. —
doi:10.4172/2155-9546.1000157.

Akbary P., Hosseini S.A., Imanpoor M.R. Enrichment
of Artemia nauplii with essential fatty acids and
vitamin C: effect on rainbow trout (Oncorhynchus
mykiss) larvae performance // Iranian Journal of
Fisheries Sciences. — 2011. — Vol. 10 (4). — P. 557—
569.

Chakraborty R.D., Chakraborty K., Radhakrishnan
E.V. Variation in fatty acid composition of Artemia
salina nauplii enriched with microalgae and baker’s
yeast for use in larviculture // J. Agric. Food Chem. —
2007. — Ne55. — P. 4043-4051.

Copeman L.A., Parrish C.C., Brown J.A., Harel M.
Effects of docosahexaenoic, eicosapentaenoic, and
arachidonic acids on the early growth, survival, lipid
composition and pigmentation of yellowtail flounder
(Limanda ferruginea): a live food enrichment
experiment // Aquaculture. — 2002. — Vol. 210. — P.
285-304.

Cure K., Gajardo G., Coutteau P. The effect of
DHA/EPA ratio in live feed on the fatty acid
composition, survival, growth and pigmentation of
turbot  larvae  Scophthalmus  maximusL. -
Improvement of the Commercial Production of
Marine Aquaculture Species: Proceedings of a
workshop on Fish and Mollusc Larviculture. — 1996. —
P. 108-118.

Hafezieh M., Kamarudin M.S., Bin Saad C.R et al.
Effect of enriched Artemia urmiana on growth,
survival and composition of larval Persian sturgeon //
Turkish Journal of Fisheries and Aquatic Sciences. —
2009. — Vol. 9, Ne2. — P. 201-207.

Immanuel G., Citarasu T., Sivaram V. et al.
Bioencapsulation strategy and highly unsaturated fatty
acids (HUFA) enrichment in Artemia franciscana
nauplii by using marine trash fish Odonus niger liver
oil // African Journal of Biotechnology. — 2007. — Vol.
6 (17). — P. 2043-2053.

Jamali H., Tafi A.A, Jafaryan H., Patimar R. Effect of
enriched Artemia parthenogenetica with probiotic
(Bacillus spp.) on rowth, survival, fecal production
and nitrogenous excretion in  Rainbow Trout
(Oncorhynchus mykiss) larvae // J. Fisheries & Livest
Production. - 2014. - Vol. 2 (1). -
http://dx.doi.org/10.4172/2332-2608.1000111/
Kadhar A., Kumar A., Ali J., John A. Studies on the
survival and growth of fry of Catla catla (Hamilton,
1922) using live feed // J. of Mar. Biol. — 2014. — Vol.
2014. — http://dx.doi.org/10.1155/2014/842381

Kates M. Techniques of lipidology. Isolation, analysis
and identification of lipids. — New-York: American
Elsevier Pub. Co., Inc., 1973. — 341 p.

Lall S.P., Lewis-McCrea L.M. Role of nutrients in
skeletal metabolism and pathology in fish — an

169


http://dx.doi.org/10.4172/2332-2608.1000111/
http://dx.doi.org/10.1155/2014/842381
http://dx.doi.org/10.4172/2332-2608.1000111/
http://dx.doi.org/10.1155/2014/842381

overview // Aquaculture. — 2007. — Vol. 267. — P. 3— ornamental fish culture // Aquaculture. — 2003. — Vol.

19. 227 —P. 319-331.
17.Lim L.C., Dhert P., Sorgeloos P. Recent developments  18. Sorgeloos P., Dhert P., Candreva P. Use of the brine
in the application of live feeds in the freshwater shrimp, Artemia spp., in marine fish larviculture //

Aquaculture. — 2001. — Vol. 200. — P. 147-159.

THE APPLICATION OF POLYUNSATURATED FATTY ACIDS-CONTAINING
SUPPLEMENTS IN THE TECHNOLOGY OF STURGEONS EARLY FEEDING

L. V. Khuda, M. Prusinska, O. I. Khudyi, O. V. Kushniryk,
R. Kolman, N. P. Lypka

The efficiency of application the PUFA-containing supplements, encapsulated into Artemia nauplii, at the early
development stages of sturgeons, on the example of sharp-nosed sturgeon and freshwater sturgeon, was investigated.
An enrichment of Artemia nauplii was performed using complex emulsions of polyunsaturated fatty acids S. presso at a
dose of 0.5 g/l and Easy DHA Selco at a dose of 0.6 g/l («INVE Aquaculture», Belgium). S. presso, encapsulated into
Artemia nauplii, was using within 19 days for Acipenser oxyrinchus feeding, Easy DHA Selco — within 14 days for
Acipenser ruthenus feeding. It was established that increased mortality of sharp-nosed sturgeon was observed during
the first 10 days of feeding. The highest mortality rates were noted on the 5th day both in experimental group, which
was receiving enriched Artemia, and in control group. The sturgeon larvae were dying during 6 days with maximal
losses on the 3-rd day. Similar mortality trends in both groups of larvae, fed with enriched and control Artemia nauplii,
indicate about common difficulties in the transition to exogenous feeding, that do not related with PUFA-containing
supplements, but linked with immaturity of eating behavior and functional mechanisms of sturgeon larvae. The
application of enriched with PUFA-containing supplements brine shrimp as live feed during A. oxyrinchus growth leads
to an increase of 1.5 times the mass of larvae. Analysis of fatty acid profile showed the growth in content of
eicosapentaenoic acid of 1.7 times and docosahexaenoic acid — 3 times. The level of DHA / EPA increased to 1.22
against 0.72, which is set for larvae, reared on unenriched feed. The feeding of A. ruthenus larvae with enriched
Artemia though it does not resulted in increase of mass accumulation and significant changes in the fatty acid profile,
but allows to decrease the mortality of sturgeon early youth more than in halve. In view of the established trends for
growth processes of the studied sturgeon species, the use of enriched Artemia nauplii should begin with 10 days of
active nutrition for A. oxyrinchus larvae and with 7 days for A. ruthenus larvae. The received results point out the need
to develop the specific technologies of enrichment the live feed with polyunsaturated fatty acids for freshwater sturgeon
considering differences in fatty acid composition of it's prelarvae.

Keywords: survival rate, mass accumulation, Acipenser oxyrinchus, Acipenser ruthenus, Artemia sp.,
polyunsaturated fatty acids.
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