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INFLUENCE OF TEMPERATURE OF EXTRACTANT ON EXTRACTION
OF C-PHYCOCIANIN FROM SPIRULINA PLATENSIS

R.G. Gevorgiz, N.M. Beregovaya

Institute of marine biological researches by O.A. Kowalewski, Russia, SevastopolBiochemical bases of
receipt of a C-phycocianin water extraction from microalgae Spirulina platensis (Nordst.) Geitler what is known
as a food dye and a powerful antioxidant are worked out. The optimal temperature of extractant and the time
of extraction are certain. The worked out method of C-phycocianin “hot” extraction can be used as an express-
method of determination of pigment concentration in field terms.

YK 639.372.82.03(262.5)

OILIEHKA COCTOSIHUS TPUPOJTHOMU MONYJIAIIMH U KYJIbTUBUPOBAHUE
YEPHOMOPCKOM KAMBAJIBI-KAJIKAHA B UTHBIOM (MMBH): TOCTUXEHUS,
OI'PAHUMYEHUA U TIEPCIIEKTUBBI

B.E. I'mparocos, A.H. Xanaiiuenxo, T.B. Paysn, JI.O. Aranecosa, }0.C. basuauna, /I.FO. CMmupHoB
Hucmumym mopckux ouonozuueckux uccieoosanuii um. A.O. Kosaneeckozo PAH, Cesacmonons,
Poccus, vitaly.giragosovwgmail.com

HpOMBIC.HOBBIfI 3arac YCPHOMOPCKOT'O KaJIKaHa HAXOAUTCA B JACIPECCUBHOM COCTOSHHU B PE3YIbTATE €TI0
Ype3MepHOH IKCIUTyaTarui. MaccoBo€e BhIpalBaHAE PABUILHO METAMOP(PHU3UPOBAHHON MOJIOIN U €€ BBIITYCK
B MOpC II0CJIC Hpe,[[BapHTeJ'H:HOﬁ ajgarTainmumnu MOXKET CHOCO6CTBOBaTL MOIIOJIHCHUIO TNPHUPOAHBIX HOHyJ'IHI_II/Iﬁ
KaJIKaHa. O):[HaKO WHAYCTPUAJIIBHOC BbIPpAIMBAHUC KaJlkaHa C HCHOJIb30BAHUEM OTCUCCTBCHHOTI'O OIIbITa €Iro
KYJIBTHBHPOBAHUSI MOTJIO OBl CTaTh PEHTA0CIHHOH albTepHATHBON MPOMBICITY.

UepHomopckas kambana-kaikaH (Scophthalmus maeoticus) — onuH W3 HanOoee IEHHBIX 00b-
€KTOB IPOMBICJIA U BaXXHbIM KOMIOHEHT 3kocucTteMbl YépHoro Mops. CocTosiHME 3amaca KajkaHa B
UEpHoM MoOpe 1 B 4aCTHOCTH B Bojiax Poccuiickoit Depepannn O1ieHNBaeTCs Kak JEPECCUBHOE, a 00b-
€M BBUIOBA YK€ JaBHO HE YIOBJIETBOPSIET MOTPEOHOCTH phiHKa. Crieruann3upoBaHHas HaydHas TpyIIna
®I'BYH MUMBU PAH (panee UebIOM HAHY) nmpoBoauT KOMITJIEKCHBIE HCCIIEIOBAaHUSI OMOJIOTUN KaJl-
KaHa B €CTECTBEHHOM cpejie OOMTaHus U B YCIOBUSAX MCKYCCTBEHHOTO BhIpamuBanus. [1o pesynsraram
MOHHUTOPHUHTA COCTOSIHHSI HEPECTOBOTO CTaja KajlkaHa Ha roro-3amnagHoM menbde Kpoiva (¢ 1988 1. o
HACTOsIIIee BpeMs1) N3yueHa NM3MEHYMBOCTh OCHOBHBIX OMOJIOTHYECKHX XapaKTEPUCTUK TTOJOBO3PEIIBIX
ocobeti [9], cucTeMaTu3MpPOBaHbI AHOMAJIUU TTUTMEHTAIUKU [S], UcCcIeIoBaHbl OCOOEHHOCTH CTPOCHHMS
KOCTHOTO ckeneTa [ 12], onrcanbl U CUCTEMAaTU3UPOBAaHbI BHELITHUE [TPU3HAKY 32001€BaHUM KOKHBIX I10-
KpoBoB [ 10], orieHeHo cofepkaHne XJIOpOPraHuYECKUX COEIMHEHUN B TKAHAX U OpraHax kKajikaHa [11]
U MPOBE/IEHA OLIEHKAa OTHOCUTENBHBIX YI0BOB. COIVIaCHO pe3yibTaraM HallluX UCCIIEeI0OBaHUM Ha FOro-
3anagHoM menbde KppiMa oTHOcHTenbHBIE yIOBHI KankaHa (B nepecuére Ha 1000 M KanmpOHOBBIX CeTei
B | CyT) 3HaYUTENBHO CHU3WINCH (pHC. 1).

OueBUAHO, YTO €CTECTBEHHOE BOCHPOM3BOJCTBO YK€ HE CMOXKET 00ECHEeYHTh BOCCTaHOBJIECHUE
MIPOMBICIIOBOTO 3araca KajKaHa Jake 10 YPOBHs XOTs Obl cepennabl XX B. CTparerus parroHaIbHON
SKCILTyaTalluy 3amaca KaJkaHa ¢ y4€TOM MOJIOKEHUN MPOrpaMMbl UMIIOPTO3AMEIICHHS, B TOM YHCIIE
yBeJIUYEHUS] 00bEMa COOCTBEHHOTO MPOM3BOJICTBA MOPEIPOAYKTOB J0JKHA MIPEyCMaTpUBaTh OpraHu-
32110 UCKYCCTBEHHOTO Pa3BelIeHHs KaJKaHa C LEbI0 3apbIOIeHUs TPHUOPEKHBIX aKBATOPHUH, a TaKxkKe
TOBAPHOTO BBIPAIIMBAHUSA Ha CHEIMAIM3UPOBAHHBIX aKBAaKYJIbTYPHBIX Npeanpuatusx. JlenukarecHoe
Ka4eCTBO MsICa U BbICOKasl pPbIHOYHASI LIEHA ONPEEIISIOT NEPCIIEKTUBHOCTh UCKYCCTBEHHOTO BhIpalliBa-
HUS KaJkaHa. MEpOBOE MPOMBIITUICHHOE TIPOU3BOJICTBO aTJIAHTUYECKOM Kambalbl TIopOo (Scophthalmus
maximus), pOACTBEHHOTO YEPHOMOPCKOMY KaJIkaHy BHJ1a, corniacHO naHHbIM PAO, coctaBmino B 2013 1.
CyMMapHO okoJio 80 ThIC. T, YTO CBUAETEIBCTBYET O BHICOKOM peHTA0EIBbHOCTH ATON OTPACIA MOPCKOTO
PBIOOBOICTBA, OTHAKO U3BECTHBIE TEXHOIOTUN KYJIBTUBUPOBAHMS MOJIOJH TIOPOO HE BCET/a 1EeNeco00-

43



MATEPUAADBI MEXKAYHAPOAHOU HAYYHOM KOH®EPEHLINM

Pa3HO HMCIOJIB30BATh JJIs TPOU3BOACTBA YEPHOMOPCKOTO KajkaHa. MccnenoBanust OMOIOrnueckux, Qhu-
3HOJIOTHYECKHX U ATOJOTMYECKUX 0COOEHHOCTEN Pa3BUTHS KallkaHa ObUIH MPOBEICHBI PSIOM OTEYECT-
BEHHBIX CCJIC/IOBATEIICH U ITOJIOKEHBI B OCHOBY COOCTBEHHBIX pa3paboTok u nateHToB [7]. OcobeHHoCcTH
pazButus, Mopdonoruu, (GU3NOIOTHH U MUTAHUS JTHUYNHOK KaJKaHa, ONTUMAIbHEIE YCIOBHS X 00UTAa-
HUS U pocTa ObLTN U3YYEeHBI TOJIBKO HAa OCHOBE KCIIEPUMEHTANIbHBIX JAHHBIX, TAK KaK TMUYMHKU KaJIKaHa
Y3 IPUPOIHOM CPEIbl TOYTH HE 00JIABIIMBAIOTCS UXTHOIIAHKTOHHBIMU ceTsiMu. K HacTosieMmy BpeMeHu
B UMBU HakomnieH 3HaYUTENbHBIA OMBIT 10 PAa3JIMYHBIM ACTIEKTaM KyJIbTUBUPOBAHUSI YEPHOMOPCKOIO
KaJIkaHa, MpeACcTaBiIeHHBIN 0osiee yeMm B 100 myOnukausx 1 mareHTax.
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Pucynok 1. OTHocuTebHOE KOIU4ecTBO (A) u Macca (B) ocoleii uepHOMOpPCKOro KaJKaHa B yJI0BaxX
B nepecuyére Ha 1000 M ceTeii / 1 cyT Ha meabge CeBactonons B anpese-uoHe 2009-2014 r.
(B 2011 r. uccyieoBaHMsl He POBOIMJIN)

Pa3zpaboran »KCnepUMEHTAIbHBIA MPOTOKOJ, MOAUGPHUIIUPOBAHBI METOIUKHU OICHKH CIIEPMBI
C NPUMEHEHUEM COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJOTMH M TOJY4YEHbl JAHHbIE MOHUTOpPUHIA
(2008-2014 rr.) caMI110B KajKaHa MO BapruabETbHOCTH KOHIIEHTPALUU, CKOPOCTH U ITTUTEIHLHOCTH JBU-
XKeHHsI criepMaTo3ouaoB [1]. M3ydeHo BIusSHUE COCTOSHUS MEMOPaHHOTO KOMILIEKCa pa3BUBAIOIICHCS
WKPBI, B YaCTHOCTH KOPTUKAIHHOTO CJI0S MEMOpaH Ha Pa3BUTHE U BBIKUBAEMOCTh SMOPHOHOB; OTIpeie-
JICHBI HOPMA ¥ aHOMAJIMU Ha KPUTHUYECKHUX dTanax 3MOPHOHATIBLHOTO Pa3BUTHSI;, MOMYyUEHBI JAHHBIE 110
BIIMSTHUIO «OTILIOBCKOTO» 3(h(heKTa Ha Ka4eCTBO JIMUMHOK; pa3paboTaHbl IKCIPECC-TECThI, TO3BOISIOINE
MPOU3BOJIUTH CEJIEKIUIO MPOU3BOAUTENEH.

MOHHUTOPHHT CpaBHUTENBHOW OaKTepHaIbHOM YUCIEHHOCTH (00IIUX reTepoTpodoB U TpymHIbl BUO-
pHO) B TEXHOJOTHUECKOW IIETI BBIPAIIMBAHMS KaJKaHa TOKa3all, YTO Hanbosee BepOITHBIMU UCTOUYHHKA-
MU ONIMOPTYHUCTUYECKONH MUKPOMIOPHI, BBI3BIBAIOIICH BCIBIIIKA MH()EKIIMOHHBIX 3a00I€BaHHIA JINIUHOK,
SBJISIETCS IOBEPXHOCTh UKPBI U JKHUBBIE KOPMOBBIE OpraHu3Mbl. Ha OCHOBaHMM SKCIIEpUMEHTAIIBHBIX HC-
CIICIOBAaHUH BIUSIHUSL 5 BUIOB MHUKPOBOIOPOCTCH C TOTCHIIMAIBHBIM aHTHOAKTEPHAIBHBIM d(DPEKTOM U
uX (UIBTPATOB BBIACHEHO, YTO HamOosee BhIPAKEHHBIM 3¢ dekToM o0iamaeT xmopemia u e€ (uasrpar
[3]. beutn pazpaboTanbl METOABI COUYETAHUS (PU3UIECCKOTO, XUMUYIECKOTO U OMOIOTUYECKOTO MOIXOJI0B K
Ne3MH(EKINT UKPHI U KUBBIX KOPMOB M MIPEATIOKEHBI PEKOMEH/IAINH TI0 YAYYIICHUIO Ka9ecTBa CPEIbl B
OacceifHax MpH BbIPAIIUBAHUYU JTUYMHOK C MCHOIb30BaHUEM MOIU(DUIIMPOBAHHON METOIUKHU C MPHUCYTCT-
BHEM OIPEACIICHHBIX BUAOB MUKPOBOAOPOCIIEH, KOTOPBIE MMOBBIIIAIOT BELKMBAEMOCTh U CKOPOCTh BECOBOTO
pocTa JIMYMHOK Ha PAaHHUX CTAIMAX K30T€HHOTO MHUTaHUs, CTAOMIM3UPYIOT OTHOCUTEIBHOE CONEpKAHUE
OerKa B UX CyXOW Macce M OKa3bIBAIOT MO3UTUBHOE BIMSIHUE HA JTUMHIHBIA OOMEH.
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OnHOl M3 CepbE3HBIX MPOOJIEM MPU MCKYCCTBEHHOM BBIPANTUBAHUHN KaMOa000pa3HBIX OKa3bl-
BAlOTCA HAPYLICHUA IMMIMCHTAIIUU U PA3BUTUA CKEJICTA Y MOJIOJAU, PA3BUBAOIIHCCS U 3aKPCIIIATOIINC-
Csl M3-3a HEMPABWJIBHOTO MUTAHUs B TeUeHHe MeTamopdo3a. CpaBHEHHE PE3yabTaTOB aHAIHM3a OUOXU-
MHYECKOI0 COCTaBa MOPCKHUX U COJIOHOBATOBOIHBIX KOPMOBBIX OPTaHHU3MOB M Pa3BUTHUS ITUTMEHTHOTO
KOMIIJICKCA Y IMUTAOMIKUXCA HMH JIMYMHOK KaJIKaHa ITOKa3aJIn CBA3U MCIKIAY COCTABOM JKUPHBIX KHCJIOT
Y KapOTHHOWJIOB B KOpMax M (OPMUPOBAHUEM MUTMEHTAIMU U CKOPOCTH KaNbIM(DHUKAIIMA KOCTHOTO
ckenerta. [lomyuenue nmpaBuiIbHO MeTaMOP(U3UPOBAHHOTO KaJKaHa 0Ka3aJlOCh BO3MOXKHBIM TOJIBKO MTPH
JOMOJHHUTCIIbHOM IMUTAHUH, IIOMHMO KOJIOBPATOK KU apTeMI/Iﬁ, KYJIbTUBUPYCMbIMH KOIICTIOAAMM. Hamn
pa3paboTaHbl MOTHOIMKIMYHBIE METOIbI MOHOBUIOBOTO KYJIBTUBUPOBAHUS W TONTYYCHUS MPOTYKIIUU
IKOJIOTUYECKH aJICKBATHBIX TOTPEOHOCTSIM JIMTYMHOK KaJIKaHa KOTOPTHBIX Pa3MEPHO-BO3PACTHBIX TPYIIIT
MOPCKHUX U COTHOBATOBOMIHBIX Komenion Acartia clausi, A. tonsa, Arctodiaptomus salinus [2], Calanipeda
aquaedulcis, Oithona davisae u Calanus euxinus, TI03BOJISIOIINE TIOIYy4aTh KOPMA C BBICOKMM yCTOWYH-
BBIM COJIEp>KaHMEM BBICOKOHEHACHIIIEHHBIX OMera-3 >KHPHBIX KUCIIOT (C colepKaHueM JOoKO3arekcae-
HOBOM KUCIOTHI 22:n-3 He MeHee 11 -16%) u ¢ BbICOKUM cofiepKaHHeM CyMMapHbIX KapoTHHOUI0B (500
-800 MKI/T cyX. Beca), a Takke ¢ BbIcOKo# noneit (60-80%) cymmapHOro actakCaHTHHA B TKaHAX [6].
[TepeuncneHHbIe BbIIIE METOABI, & TAKKE METOJ MPECEPBALMU SIUL] KOIENO, HE YCTyNalOT COBPEMEH-
HBIM 3apyOeKHBIM pa3paboTKaMm.

Ha ocHOBaHMM NaHHBIX SKCIIEPUMEHTAJIBHBIX MCCIEOBAHUN MO0 MOp(OreHesy, OMOJOTHH U KO-
JIOTHH PAaHHETO Pa3BHUTHUs KajKaHa, MPOAYKIIMOHHBIX XapaKTEPUCTHUK €r0 KUBBIX KOPMOBBIX OOBEKTOB
1 HUCCIICOOBAaHUA 3aKOHOMepHOCT€ﬁ (bOpMPIpOBaHI/IH B3aHMOHeﬁCTBHH JKHUBbBIX KOMIIOHCHTOB CHUCTEMBbI
B IMKJIC BBIPAIIMBAHUS KUBBIX KOPMOB M JIMUMHOK KaJKaHa, pa3paboTaH KOMIUIEKC ONTHMAIbHBIX MEp
JUTS. TIOBBIIIEHUST A((EKTUBHOCTH BCEX TEXHOJIOTWYCCKUX AITAINOB BBIPANIMBAHUS JIMYMHOK KaJIKaHA W
pa3pa60TaHa OpUTMHAJIbHAsA MCTOAHWKA KOPMJICHHA W IIOJYYCHHA IIPABUJIBHO MeTaMOp(bI/ISI/IPOBaHHI)IX
MaJbKOB KankaHa [4]. [l mOBBIIIeHUsT BBIKHBAEMOCTH MCKYCCTBEHHO BBIPAIIEHHOW MeTaMOp(HU3Upo-
BaHHOM MOJIO/IU KaJIKaHa Tipu 3apbiOiieHnu (kotopoe ocymectsisuia B MTHBIOM, naunnas ¢ 2002 r.) Oputn
pazpaboTaHbl MPUHITUIIEI PEABAPUTEIHLHON aanTaIliy BRIPAIIICHHON MOJIOJIU KaJKaHa K BBIMYCKY [8].

brotexHonorusi KyJIbTUBUPOBAaHUS KallkaHa, pazpaboranHas corpynnukamu MHBIOM (MMBU),
MOXXET CITY>KHTh OCHOBOM JIJIsl CO3/IaHUsI TUTOMHUKOB JIsl BEIPAIIUBAHKS MOJIOM KajKaHa U GepM Jst
MOJTyYSHUS] TOBAPHOHN TIPOAYKITHH.
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ASSESSMENT OF THE NATURAL POPULATION AND CULTIVATION OF THE BLACK
SEATURBOTINIBSS (IMBR): ACHIEVEMENTS,CONSTRAINTSAND PERSPECTIVES
Giragosov V.E., Khanaychenko A.N., Rauen T.V., Aganesova L.O., Baiandina Yu.S., Smirnov D.Yu.
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The commercial stock of the Black Sea turbot (BST) is in the depressive state as a result of overexploitation.
Rearing of normally metamorphosed BST juveniles, and their release into suitable habitat after preliminary
adaptation may enhance the stock of turbot natural populations. However, the organization of the Black Sea turbot
commercial cultivation using existing experience could become a cost-effective alternative to fisheries.

VK 575.174.015.3

NONYJISIMOHHO-TEHETUUECKAS CTPYKTYPA UEPHOMOPCKOM KYMXH
SALMO TRUTTA, OBUTAIOIEN B PEKAX PECITYBJIUKHU ABXA3USI
ML.JIL. I'orya

Hucmumym rxonozuu PA, Cyxym, Adbxazusn, Adxazckuit 2ocyoapcmeennutit ynugepcumem, Cyxym,
Abxa3zun, ms.gogua@list.ru

[Ipoananu3upoBaH NOJIUMOPPHU3M UYEPHOMOPCKOW KyMKM obOuraromell B pekax AOxasuum U Ha 0Oasze
YepropeueHckoro P3, mo ceMu MUKpOCATEINTUTHBIM JIOKYCaM W HYKJICOTHAHOW MOCieqoBaTenbHOCTH J[-meTnu
n rera Cyt-b. CpaBHUTENbHBIN aHaNM3 IMOKa3al CYLIECTBEHHYIO MOIMYJSIIUOHHYIO Anp(hepeHIIMPOBAHHOCTD
MEKTy OONBIIMHCTBOM TPYII KyMXXH IO MHUKPOCATEIUIMTHBIM MapKepaM M OJZHOBPEMEHHO XapaKTepU3yeTcs
OTHOCHTEILHBIM IIOCTOSTHCTBOM HyKJIeoTuaHOTO coctasa MTIHK.

I[TepBbie cBeneHus 0 J0coceBbIX YepHOMOpPCKOro 6acceitna nosiBuinck B Hauane XIX Beka (bapau
I'I1., 1960r.). B3rnsaab1 Ha cucTeMaTHIEeCKOE MOJIOKEHHE JTococeit YepHOTo MOpsi MEHSIITUCH MHOTOKPAT-
Ho (Kynepckuii JI.A., 2012). Mopdonorndeckas xapakTepuCTHKA 3HAYUTEIIBHOTO MaTepuaia u Ouoio-
TSl YePHOMOPCKOTO0 Jococs, BrepBbie Obutu nanbl [.I1. bapauem B 1941 rogy B pesynbrare nzydyenus
SMOPHUOJIOTUH, KaPUOJIOTHH, OCTEOJIOTHH M TeMATOJIOIMH ObUT PElIeH BONPOC O MPUHAIICKHOCTH pac-
CMaTpHUBAaEMBIX PBIO K BULY Salmo trutta trutta labrax Pallas. JlaHHBIN BUIT B 3aBUCUMOCTH OT KOHKPET-
HBIX YCIIOBUI OOUTaHUs 00pa3yeT pa3iuyHbIe IKOIOrHueckre (popMbl: MPOXOAHYIO — S. trutta trutta,
KWITYIO pyUbEBYIO — S. trutta fario, KUIyr0 03epHY0 — S. trutta lacustris, CHOCOOHBIC CYIIIECTBOBAThH BHE
CBSI3U JIPYT C APYTroM, JInOO 00pa30BbIBaTh €JMHBIC HEPECTOBbIE CTala. B HacTosIee BpeMst IPOBOISATCS
KpyMnHOMacIITaOHbIe eBPONEeHCKHUE UCcCIeloBaHus Salmo trutta MONEKyIIpHO-T€HEeTHYeCKUMU MEeToia-
Mmu (Apostolos P. Apostolidis, 2008; OcunoB A.T., bepnaue JI., 1996).

Kaxxpast momynsiiust 061a1aeT OnpeesieHHbIM 3allaCOM TeHETHUECKOM U3MEHYMBOCTHU, YTO MPEJ-
CTaBJISIET COO0M «MOOMIIM3AIITMOHHBIN pe3ePB» BUIA B MEHSIOMUXCS ycnoBusax cpeabl (Uersepuxos C.C.,
1926). Hamu nipoBeieHbI UCCIIEA0BAHUS TEHETUYECKOM CTPYKTYPhI KyMXKH B pekax AOXa3uu METOoAaMu
orieHku BapuaodenpHocTH JJHK.

Jlist HepecTa YepHOMOPCKHM JIOCOCHh 3aXOMUT B pa3indyHbie peku AOxasuu: b3piOb, Mumiira,
I'ymucra, Kogop, Unryp, Xurmcra, Anpsl, Moksa, Aanazra (bapau I'I1., 1960r.; [apBammaze B.JL.,
1984.; Onanunze P.®., 1983.). Mopckoii mpomebicent 3Toil peIObI cyniecTBOBal B paiioHe Cyxyma, Ha 4TO
ykasbiBas bapau [I1. B 1962 roxy. DT0T hakT MOKHO OOBSICHUTH HE3HAUUTEIIBHON MPOTSHKEHHOCTBIO OT-
JIeNIbHBIX peK AOxa3uu, yTo 00ycIaBIMBaeT OIM30CTh MECT OOMTAHUS PEUHBIX MOMYISALIUN K BBIXOAAM B
Mope Ipu O0bIION 001Iel MPOTAKEHHOCTH BCEil peuHoM cuctemsl. [opHBIi penbed, ObICTpoe TeueHue
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