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Onucadbl OCHOBHBIE ATaIlbl 6I/IOTCXHI/IKI/I MAaCCOBOTI'0 KYJIbTUBHUPOBAHUA MHKpOBOI[OpOCJ'IeI‘/'I B IIUTOMHHUKE
[0 BBIPAIIUBAHHUIO JIMYMHOK THTaHTCKON yctpuubl Crassostrea gigas. 1lomoOpaHbsl TUTaTeNbHBIE CPENBI,
Ha KOTOPBIX PA3HBIC BHUbL Boz[opocneﬁ HAKAaIUTMBAKOT MAKCUMAJIbHYIO 6I/IOMaCCY. HOKa3aH0, 4YTO MPUMCHAA
METOAbI praBHﬂCMOI‘O KyJ'II)TI/IBI/IPOBaHI/IH, MOXHO perJ'II/IpOBaTI) coz[epmaHHe 6CJ'IKOB, yFJ'IeBOI[OB U JIUIIUO0B B
KJIETKaX MHUKPOBOAOPOCIEH.

MuxkpoBogOpOoChH, Kak MEepBUYHBIC MPOAYLIEHTHI, SABISIOTCA HAYAIbHBIM TPOUUECKUM 3BEHOM
JUIS TeTepOTPO(dHBIX OpraHn3MoB. B mpouiecce pa3BeeHus INYMHOK YCTPUL B TUTOMHUKE OHU UCIIOJIb-
3yIOTCSl B KQUECTBE OCHOBHOI'O KOpPMa, MOTPEOIIEMOro MPOU3BOIUTENISMU MPU UX KOHAMIIMOHUPOBA-
HUM, TWYMHKAMHU Ha Pa3HBIX CTAAUAX Pa3BUTHS U CIIATOM — IMPH MOJPAIIMBAHUN B KOHTPOIHPYEMBIX
ycioBusx [3]. Mosutiocku, SIBJISISIC KOHCYMEHTaMU NIEPBOTO MOPsJIKa, HEMOCPEICTBEHHO MPEBpPAIAtOT
pacTUTENbHBIN O€JIOK B )KMBOTHBIN. [103TOMY HanOOJBLIYIO LIEHHOCTh MPEACTABIISAIOT KUBbIE BOJIOPOC-
JIM, TaK KaK OHU COZIepKaT OeJKH, YIIeBOAbI, TUITU/IbI, ONOJTOTUYECKH aKTUBHBIC BEIIECTBA, (DEPMEHTHI.
[TonbITKK 3aMEHUTH )KMBbIE MUKPOBOIOPOCIH aJIbTEPHATUBHBIMU KOPMaMHU (IPOXKKHU, OaKTEpUH, BOJIO-
pOCIIeBbIE MACThI UJIM KOHLEHTPATHI) HE IA0T KEJTAEMOTO Pe3ybTara.

buoTtexHuka KyJIbTUBUPOBAHUS OJHOKJIETOYHBIX BOJOPOCIEH MpU BHIPANIMBAHUM JTUYUHOK TH-
TaHTCKOM YCTPHIIbI B MUTOMHUKE BKIIOYAET CIEAYIOIINE dTanbl: | — MOATOTOBKA MUTATEIbHBIX CPE;
2 — XpaHEHUE KOJUICKIIMH KOPMOBBIX BOAOPOCIEH (MaTOYHBIC KYJIBTYpPHI); 3 — MOATOTOBKA MHOKYJIS-
IIMOHHOTO Marepuana (CTapTOBbIE KYIBTYPhI); 4 — MAaccOBOE€ KyJIbTHUBHPOBAHHE MHKPOBOIOPOCIICI;
5 — IPUTOTOBJIEHNE KOHLIEHTPUPOBAHHBIX KOPMOB.

[Ipouecc KynbTUBUPOBAHUS MUKPOBOJOPOCIIEH 3aBUCUT OT Kau€CTBAa MOPCKOM BOJIbI, IOATOMY /ISt
MIPUTOTOBJICHUS IUTATEIBHBIX CPEJ] UCIIOIB3YeM (PUIBTPOBAHHYIO U CTEPUIM30BAHHYIO MOPCKYIO BOJLY,
YTO MO3BOJISICT UCKITIOUUTH 3apaskeHUe KyJIbTyp MUKpoopranusMamu. [Ipu ounctke Mopckast Bojia mpo-
XonuT uepes 4 punpTpyromux snemMenTa (GuiabTpel — KapTpUKH) ¢ Auametrpom nop 20, 10, 5 u 1 Mxwm,
MOCJIE YEeTo OHA CTepuiin3yeTcs rnpu Temmneparype 75°C .

B 3aBucuMocTH OT BUAA KyABTHUBHPYEMBIX BOIOPOCIEH HUCIHOJb3yeM pa3Hble MHUTaTeIbHbIC
cpenbl: KonBest B cooctBenHon momudukanuu u Guillard F/2 [7]. Tlorpe6HOCT, MUKpPOBOIOpOCTEH
B MHUKPO- M MaKpOAJIEMEHTaX pa3jMyHa, MO3TOMY IPH MX BBIPAIIMBAHMM OYEHb Ba)KHO MPABUIIBHO
noao0parh MUTATENIBHYIO Cpely, Ha KOTOPOW 3a KOPOTKUU MPOMEXKYTOK BPEMEHU MOXKHO TONTYYHTh
MakCcUMaJbHyl0 Ouomaccy. 30JI0TUCThIE M 3€JeHble BOJOPOCIHM KylIbTUBHpPYeM Ha cpene Konses,
a nuatoMoBble — Ha cpefe 2F.

B xomieknuu MUKpPOBOAOPOCIEH, UCTIOMB3YyEeMbIX AJII KOPMa JIMYUHOK YCTPHUIl HACUUTHIBACTCS
12 BUIOB, OTHOCSILIUXCA K Pa3HbIM CHUCTEMaTHMYECKHM TPYIaM: 30JI0THCTbIE - Isochrysis galbana
(Parke), Monochrysis lutheri (Parke), Emiliania huxleyi (Lohm); 3enensie - Tetraselmis suecica
(Butcher), Tetraselmis viridis (Rouch), Dunaliella viridis, (Teod.), Dunaliella salina (Teod.), Chlorella
vulgaris (Beijerinck), nuaromoBsie - Chaetoceros calcitrans (Meunier), Phaeodactylum tricornutum
(Bohlin), Sceletonema costatum (Grev); xpunroputoBsie - Rhodomonas salina (Wislouch).

KomekroHHbIe KyTbTYphI (MATOYHBIE KYJABTYPhI) XPAHUM B KHUJIKOM COCTOSIHHH B KPYTJIBIX TIOC-
KOJOHHBIX KoJ106ax oobeMom 100 - 250 mut, pu Temneparype 14 - 16°C, ocBeménnoctu He 6onee 1 KIK,
6e3 aspanuu. Konbbl ycTaHOBIEHBI B JJAMUHAPHOM 1IKady, I11e MPOU3BOJUTCS PEryJsipHas CTepUiIn3a-
U BO3yXa, YTOOBI YMEHBLINTh PUCK 3arpsi3HEHUs] BOAOPOCIeH MUKpooprann3Mamu. bakrepuansHoe
3arpsi3HEHUE KOJUIEKIIMOHHBIX KYJIBTYP MOXKET BbI3bIBATh B JaIbHEHIIIEM 3arpsi3HEHUE CTAPTOBBIX U Mac-
COBBIX KYJIBTYP, YTO MOCIIY>KUT IPUUUHON rMOEIN JTNYMHOK MOJITFOCKOB Ha PAHHUX CTA/IUAX Pa3BUTHSL.
MarouHble KyJIbTYpbl UCIIOIB3YEM IS HapallliBaHUs MHOKYJIATA (CTapTOBBIX KyJIbTyp) [1].

CrapToBbIe KyIbTYyphI HapalIBaeM B 2 J1 KOJI0ax, KOTOPbIE PACIIONOKEHBI Ha CTICIIMATbHBIX CTE-
Jakax, 000pyAOBaHHBIX JJaMIIaMH JHEBHOTO CBETa CYMMapHOH OCBEIIEHHOCTBIO 6 KK, IPHU TemIiepa-
type 20 - 24°C 1 moCTOSTHHOM a’paru Bo3xyxoM. Uepes 7 - 10 gHel, B KOHIIE JorapupMuueckon ¢assl
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pocTa, UX MEePEBOIUM B PEKUM MAaCCOBOTO KyJIbTUBUPOBAHHUS.

B kynpruBaTopsl (MOMMATUICHOBBIE MEIIKK) BHOCUM MHOKYJAT B KOJIHuecTBe He MeHee 25% oT
ero oobeMa u J00aBisieM MOPCKYIO BOMy € muTareiabHou cpenoit, pH 7,5-8. buomaccy Bogopocneit
HapamBaeM pu ocBemeHHocTH 10 kik, Temmeparype 22 - 24 °C u KpyIJIoCyTOYHOM 6apOOTHUpOBAHUHT
CMECBIO BO3yXa C YIIIEKUCIIbIM razoM (2% CO,). CMenmBaHue yIIeKUCIoro rasa | Bo3ayxa OCyuiecT-
BIIsieM B cocyzie ¢ pactBopoM KMnO,. TIpu takux ycnoBusix KynsTuBupoBanus yepe3 10-12 queit Muk-
POBOAOPOCIH BBIXOASAT HA CTAIIMOHAPHYIO (Da3y pocTa U TOCTUTAI0T MAaKCUMAIBHON OMOMACCHI.

[Ipu cocTaBiIeHUU PAIIMOHOB JIJISl JIMYMHOK YCTPHIl, OJJHUM W3 OCHOBHBIX KPUTEPHUEB, SBIISCT-
Csl KAYECTBEHHBI COCTAaB MHKPOBOJOpocieil. Mcnonb3yss METObI YIPaBIsieMOro KyJIbTUBUPOBAHUS
BOZIOPOCIICH, MOYXHO U3MEHSATh MX OMOXMMHUYECKHUN COCTaB: MOJy4aTh BOJOPOCITH OOraThie OEIIKOM,
yIJIeBoJaMu, TUnuaaMu. J[Jis ymydnieHus: KaueCTBEHHOTO COCTaBa KOPMOB HCIIONB3YEM JIBa PEXKUMa
KYJIETUBHPOBAHUS: HAKOIHUTEIbHBIN (TIEpHOANYECKas KYJIbTypa) U HENPEPBIBHBIA (ITOIYIIPOTOYHAS
KkynbTypa) [1].

HakorurenpbHBIH PEeKUM KyJBTHUBHPOBAHHS MPEAYCMATPUBACT M3BITHE OMOMACCHI BOAOPOCIEH
B KOHIIE CTAllMOHAPHOM (pa3bl pocTa, KOrJaa BOAOPOCIHU COAepKAT MaKCUMaJIbHOE KOJIMYECTBO JIMITUIO0B
(Tabm.1) [2]. DTr BOOOpPOCIN HCIONB3yeM B KaueCTBE KOpMa JUIsl INYMHOK YCTPHI] HA CTAIUU TIEANBE-
Jurepa U Juis crata, py MopaliuBaHuy €ro B MUTOMHHUKE.

Ta6muma 1
buoxumuyeckuii cocTaB MUKPOBOAOPOC/EH PU HAKONMUTEJIbHOM pPesKMMe KYJILTHBUPOBAHUS
Bi Boztopocicii O0beM KJI3€T0K, MaxkcumaiibHas Ouomacca, | CopepikaHue JIMITUJIOB,

MKM Mr/IT % CB
Isochrysis galbana 39,19 597,64 25,60
Monochrysis lutheri 13,85 281,85 28.57
Tetraselmis suecica 505,32 1768,62 20,90
Dunaliella viridis 313,5 1228,92 18,00
Chaetoceros calcitrans 52,25 34,44 27,00
Phaeodactylum tricornutum 113,89 3516,92 20,00
Sceletonema costatum 263,80 1084,21 27,00*
Rhodomonas salina 527,43 2863,94 41,00

[Ipumeuanue: % CB — nporieHT k cyxoMmy Becy; * — conepxanne munuaoB (Handa, 1969).

N3BecTHO, 4TO AUMNUJIBI, 1 B YACTHOCTH BBICOKOHEHACHIIIEHHBIE KUPHbIE KUCIIOTHI, BXOASIINE
B UX COCTaB, SIBJISIIOTCS CaMbIM Ba)KHBIM KOMIIOHEHTOM BOJOPOCJICBOM JHMETHI ISl IBYCTBOPYATHIX
MOJUTIOCKOB. OHU CTIOCOOCTBYIOT YBEIMYCHHUIO UX TEMIIa POCTa, BBKUBAEMOCTH M YCIEITHOMY IPO-
XOxKAeHNI0 MeTamopdo3sa [9]. 13 Bcex KyIbTUBUPYEMBIX MHUKPOBOAOPOCIEH MaKCHUMAJIbHOE HAKOII-
nenue nunuaoB (41%) orMeueHo B KJIeTKax pogoMoHaca. CymMmapHOe cofep:KaHHue )KUPHBIX KHCIOT
y R. salina B 2,2 - 2,5 pa3a Bwiie, uem y C. calcitrans u S. costatum. JXUpHOKUCTOTHBIM COCTaB
R. salina npencrasnen 20:5 ®-3 u 20:6 ®-3 KucaoTaMu, KOHIEHTPAIUS KOTOPHIX COCTABISET COOT-
BeTcTBeHHO 12% 1 17% [8]. IloaToMy 3Ta BOJOPOCTH SIBISIETCS HAauOOJIee BAXKHBIM KOMIIOHEHTOM B
palyoHe JIMYUHOK U cliaTa yCTPHIIL.

PexuM moynpoTOYHOTO KYTBTUBUPOBAHUS MTO3BOJISIET U3bIMATh OMPEACIIEHHOE KOIMYECTBO OMO-
MAacCChl BOJOPOCJICH U OJJHOBPEMEHHO BHOCHUTH B KYJIBTYPY NMUTATENIbHYIO cpeabl [4]. 13 KynbTyp cnuBa-
€M ompeienEHHbIN 00beM Bolopociiel, u uepes 2 - 3 cyTok OMomacca HapacTaeT JI0 UCXOAHOTO YPOBHSI.
Bopopocnu npu TakoM pexxuMe KyIbTUBUPOBAaHUS B TEUEHHE JUTUTEIBLHOTO MEepUoa HaXoAsTcs B (aze
AKCMOHEHIIMAJIBLHOTO POCTa U COAEPKAT MAaKCUMAJIbHOE KOJIMYECTBO Oemnka (Tadi. 2). MHUKpOBOIOPOCIH
C BBICOKUM COJIepKaHHEM Oellka HeOOXOAMMBI TUIYMHKAM YCTPHI] HA PAHHUX CTAIUSX PA3BUTHS.
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Tabmuma 2
BuoxumMuyeckuii coctaB MUKPOBOJOPOCJ/Ieil PH MOJIYNPOTOYHOM pekuMe KyJIbTHBHPOBAHMS
B N Maicnmaibias Conepxanue Conepxanue
U] BOIOPOCICH 6H0Mac;?/§1cmpaﬂ), Genka, % CB yrieBonos, % CB
Isochrysis galbana 391,9 49.8 28.4
Monochrysis lutheri 193,9 33,0 18,6
Tetraselmis suecica 1162,2 30,4 17,2
Dunaliella viridis 689,7 37,1 15,2
Chaetoceros calcitrans 230,5 40,3 21,3
Phaeodactylum tricornutum 1822,2 40,7 20,8
Sceletonema costatum 844,2 55,2%* 31,4*
Rhodomonas salina 2584,4 29,0 30,1

[Ipumedanue: * — comeprkanne 6enka u yriesonos (Handa, 1969).

B nporuiecce pocta IMUMHOK YCTPHUIL B MUTOMHUKE TOTPEOHOCTH UX B MUKPOBOJOPOCIISIX YBEINYH-
BAIOTCS, TOITOMY YTOOBI M30€KaTh HEXBATKH KOPMOB TIPH MOIPAIIMBAHUH CIIaTa HEOOXOIUMO TOTOBHTH
KOHIICHTPUPOBaHHbIe kopMa. KynbTHBHpOBaHUE BOJOPOCIEH JUIsl MOIyUYEeHUs] KOHLEHTPAaTOB HAYMHAEM
3a 2-3 Mecsila A0 Hadasla BhIPAIlMBAHUS JIMUYMHOK YCTPHULL. {151 IPUTrOTOBIEHNS] KOHLIEHTPUPOBAHHBIX
KOPMOB 11€J1€CO00pa3HO UCIOJIb30BaTh AUATOMOBBIE MUKPOBOJOPOCIH, T.K. MAKCUMAJIbHYIO OHOMaccy
UX MOXHO IOJIy4UTh Ipu Temmneparype 18 - 20°C, yTo 3HAYMTENBHO HMKE, YEM IIPU KyJIbTHBHpOBa-
HUU Ipyrux Bojgopocieil. KoHleHTparsl ToToBUM MyTeM HEHTpU(PYTrUpOoBaHUS MUKPOBOAOPOCIEH mpu
3 TeIc. 00./MHH. Bpemst nentpudyrupoBanus Bapbupyet oT 3 10 10 MUHYT, B 3aBUCUMOCTH OT BHJIA
Bostopociu. [TomyueHHbl KOHIIEHTpAaT T€PMETUYHO YIAaKOBBIBAEM B IOJIMATHIIEHOBBIE MAKEThl, HA KO-
TOPBIX YKa3bIBa€M BHJl MUKPOBOIOPOCIIH, KOHLIEHTPALMIO U AaTy U3rotoBieHus. Cpok XpaHEHUs KOH-
LIEHTPUPOBAHHBIX KOPMOB 0€3 J00aBieHHsI KOHCEpBaHTOB 12 - 14 Henens mpu Temreparype He BBIIIEe
5°C. CMech KOHIIEHTPATOB U )KMBBIX KOPMOB B COOTHOIICHNH 1 :1 1O3BOISET 00ECIIeUnTh pa3HOOOpa3ne
KYJIBTYpP BOIOPOCIEH, a, CIIEA0BATENBHO, YIYULIUTh PAL[MOH CIIaTa yCTPHULL.
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CULTIVATION BIOTECHNICS OF MICROALGAE SERVINGASAFOOD FOROYSTER
LARVAE CULTIVATED IN HATCHERIES.

Ladygina L.V.

The A.O. Kovalevsky Institute of Marine Biological Research of RAS, Sevastopol, Russia,
Wvladygina@yandex.ru

The article describes the biotechnics stages of microalgae cultivation in hatcheries where gigantic oyster
larvae Crassostrea gigas are cultivated. There were selected the certain sorts of nutrient solution due to which
various kinds of algae cumulate optimal biomass. By means of controlled cultivation, the content of proteins,
carbohydrates, and lipids in microalgae cells can be regulated.
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PAYHA IMTAPASUTOB U KOMMEHCAJIOB MOJIJIIOCKOB, KYJIBTUBUPYEMBbIX
B PAHOHE CEBACTOIIOJISA (UEPHOE MOPE)
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OObekramu KynbTUBUpoBaHus B peruoHe Ceactomonst B Oyxte Kaszaubs (U€pHoe Mope) sIBISIOTCS
rurantckas yerpuna Crassostrea gigas (Thunberg, 1793), mmockas ycrpuna (Ostrea edulis L., 1758) m munus
Mytilus galloprovincialis Lam., 1819. Jlana omeHKa mapa3nTOJIOTHYECKONW CHTYallul Kak B MapuXO3sSHCTBE, TaK
Y B €CTECTBEHHBIX MTOCEJICHUSIX JABYCTBOPUYATHIX MOJUTIOCKOB B OyxTe Kazaubs. Bcero y o0oux BUIOB YCTpPHUIL H
muanu M. galloprovincialis oOHapy>keHO /1Ba BHJa MAapa3UTHUECKUX OopraHu3MoB (rpubd Ostracoblabe implexa
Bornet & Flahault, 1889 u rperapuna Nematopsis legeri de Beachamp, 1910) u 4erbipe BHIa OpraHu3MOB-
nepdoparopoB pakoBuHbI [nonuxeTbl Polydora ciliata (Johnston, 1838), P. websteri Hartman in Lousanoff et
Engle, 1943, Lysidice ninetta Audouin et M.-Edwards, 1833 u ryoka Pione vastifica (Hancock, 1849)].

TpagumoHHBEIME 00BEKTaMH KyJIbTHBUPOBaHUSA B UEpHOM MOpe ObLIH TMI0CKast (OOBIKHOBEHHAS,
eBporneiickas) ycrpuna (Ostrea edulis L., 1758) u munust Mytilus galloprovincialis Lam., 1819. Onnako
B HACTOsIIIIee BpeMs YepHOMopcKas yerpuna O. edulis sIBISETCS HCYE3A0IIAM BHIOM. AHTPOIIOTEHHOE
BO3/ICHCTBHE, IPUBEIIICE K 3aTPSA3HEHHUIO IPUOPEKHBIX BOJI, PA3BUTHE PA3IUYHBIX SMTU300THH, pactpo-
cTpaHeHue B YpHOM MOpE XHUIITHOTO OPIOXOHOTOT0 MOJUTIOCKA Rapana venosa (Valenciennes, 1846) Bbi-
3BaJId PE3KOE COKpaIlleHUe 3anacoB ycTpull. [ 3amensl ucuesatomiero Buaa O. edulis 8 Yépaom mope
ObLJIa aKKIMMaTU3UPOBAHA TUXOOKEAaHCKas TuranTckas ycrpuna Crassostrea gigas (Thunberg, 1793).

bonbiias mIoTHOCTh MOCENEHHS ABYCTBOPYATHIX MOJIITIOCKOB, KYyJTBTUBUPYEMBIX B MapPUXO3SIHCT-
Bax, MOKET NMPUBECTH K YXY/IIICHUIO YCIOBHIA UX COJCPIKAHUS U OBICTPOMY PACIIPOCTPAHEHUIO STTU30-
otuii. Ouaramu 3a00JeBaHMM, KaK MPABHUIIO, CIY>KAaT €CTECTBEHHbIE MOCEJICHHSI MOJUTIOCKOB, PacIoo-
JKCHHBIC B aKBaTOPHH Mapuxo3siicTBa. [103TOMy mapa3uToIorndecKuii KOHTPOJIb MOJUTFOCKOB, KaK BbI-
palMBaeMbIX B MApUXO3UCTBAX, TAK U U3 €CTECTBEHHBIX MTOCEICHUI SBISIETCS] BAXKHOW COCTABISIONIEH
OMOTEXHOJIOTUY UX KYJIbTHBHPOBAHUS.

Bbyxrta Kazaubs pacnonokeHa Ha FOro-3anajgHoil okoHedyHocTH KpbIMCKOro m-oBa B 15 KM OT LieH-
Tpa I. CeBacTomnons u sIBISETCS ONHOW M3 Hanbosee YucThIX OyxT KpbIMcKOro mobepexbs, 31ech Co-
XPaHWIOCh OHO M3 IMOCJIETHUX €CTECTBEHHBIX MOCEICHUHN MIoCcKoM ycTpulibl B UépHom mope. s
OLIEHKM Mapa3uTOJOTMYECKON CUTyallud B pailOHE SKCIEPUMEHTAJIbHOTO Mapuxo3siiicTBa B OyxTe
Kazaubst Obuta n3ydena mapasurodayna yctpuisl C. gigas, BRIpAIIUBaEMONW B MapUXO3HUCTBE, MUTUN
M. galloprovincialis n ycrputsl O. edulis Kak 13 Mapuxo3sUCTBa, TaK U U3 €CTECTBEHHBIX TOCEICHUN
B 3TOW aKBaTOPHH.

Bcero y o6oux BuioB yctpun u muauu M. galloprovincialis Hamu oOGHapy»eHO J1Ba BUJa Mapas3u-
TUYECKUX opraHu3MoB (rpud Ostracoblabe implexa Bornet & Flahault, 1889 u rperapuna Nematopsis
legeri de Beachamp, 1910) u ueTsIpe Bua opranu3MoB-nephopaTopoB pakoBUHBI [onuxeTsl Polydora
ciliata (Johnston, 1838), P websteri Hartman in Lousanoff et Engle, 1943, Lysidice ninetta Audouin et
M.-Edwards, 1833 u rybka Pione vastifica (Hancock, 1849)]. V ycrpuust O. edulis 3aperucTpupoBan
rpub O. implexa, rperapuna N. legeri, nmonuxeta P. ciliata v ryOka P. vastifica. Y C. gigas BBISIBICHBI
nonuxetsl P. ciliata, P. websteri, L. ninetta v ryOka P. vastifica. Y o06crneaoBaHHbIX MUIUI HaMH OOHa-
pyxeHsl rperapuna N. legeri, nepdopupyromas ryoka P. vastifica.
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