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CHLORELLA SOROKINIANA MUKPOBAJIIBIPJIAP HET'T3IHAE
IHOJINMKAHBIKITAFAH MAU KbIHIKBIJITAPBIHBIH BUOCHUHTE3I

Tyiiin

XKymbicra Chlorella sorokiniana MukpoOanIblpiapablH KyJIbTUBUPIEY >KarJaiiapbiH
MOJIMKAHBIKIIaFaH Mal  KbIILKbUIIAPBIHBIH ~ cUHTe31He acepl 3eprrenai. bapneik  Chlorella
mramaapeiably imriaae Chlorella sorokiniana omera (w)-3 koHe ®-6 TONHMKAHBIKIAFaH Maii
KBIIIKBUIAAPHI a1y YIL1H €H Kolaiiel 0osbin Tabbutaael. Jlunuarepain 0ai Kypambl OJUKAHBIKIIAFaH
Mail KBIIIKBUIIAPBIHBIH, aTan aWTKaHJa SHKO3aleHTaeH, JOKO3areKCaeH KbIIIKbUIAAPhIHBIH
OMOJIOTHSUIBIK KOCTIAachl PETiHJE TUIMII MaiijjasaHyra MyMKiHIIK Oepeni. [lonukaHblknaran mai
KBIIIKBUIAAPBIHBIH cuHTe3iHae C. sorokiniana GangsipiapAblH KyIbTHBHUpIEY (QaxTopiapiapIbiH
ocepi 3eprreni. Coiikec KejleTiH omTuMmanasl Temmeparypa Momi (25 - 27°C), pH (7,7-8,0),
xapbIKTanabIpy (2000-3000 mroKc) KoHE apanacThIpy KbliaaMabFbl (20 aliH/MUH) Ke3iHae OeiHII
aJBIHATBIH OMOMACCaHBIH JIOKO3areKCaeH KhIIIKBUIBIHBIH OWOCHHTE31H THIM/II 1CKE AacChIpaThiH
napameTpiep aHbIKTayuabl. JKorapbl Mail KbIIIKbUIIAPBIH (KOMIpTEeri aTOMJIapbIHbIH caHbl 16-1aH
acaThlH) TaJlJjay HOTHXKEJIep] MONIMKAHbIKIaraH Mai KelkbuiaapeiaeiH C18:1, C18:2, C18:3, C20:3,
C20:4, C20:5, C22:6 omera-3 (9HKO30IEHTAEH, JOKO3areKCaeH, JIMHOJIECH KBIIIKbIIIAPHI) TYPIHIET1
OackiM 00JTyBIMEH KaHBIKITaFaH Mai KBIIIIKbUIIAPBIHBIH OOTyBIH KOPCETE/Il.

KiarTik ce3nep: Chlorella sorokiniana, kynsruBHpIey, MEKpOOaIABIpIap, MPOAYIEHT, OMOCHHTES.

Macenenin e3ekTinairi. brorexHonorusHeIH 0ip HETi3ri OarbIThl — OMONOTHUSIIBIK OeNceH/Il
3aTTapAbIH OMOTEXHOJIOTHSCH OOJIBIT TaObUTA b, aTal aiTKaHAa - TUIUATEP oHaipici. Jlumuarepmi
OHJIIPTIIITEpre  MOJHKAHBIKMaraH Mainel Kblmkeiiaap ([IKMK) xaranel, omap OHONOTHSIIBIK
KyHenepae MaHbI3Ibl pein aTkapanabl. Kasipri ke3ge jkaHa Mail Kesnepi 13JeNiHIN KaTelp, Oy
Ke37iepre MUKpoar3ajap jkaTajibl, ojap e37epiH eHjipic «pabpukaHb peTinae kepcere oinmi [1,2].

MuxkpoOannpipiap ¢dapMaleBTUKAIBIK IpernaparTap, OMOOTHIH K631 peTiHAe Kejeleri 30p
opranusmzaepnin ©Oipi Oonbin canamanel. Chlorella sorokiniana TypiHiH MHUKpOOanabIpiapsl
TOJIMKAHBIKIIaFaH Mal KBIIIKBUIAPBIHBIH OHIPYHIiEpl OONBIT TaObUTaNbl KOHE OMera-3-Ke
aJlaMHBIH TaMaKTaHYBIHBIH MaHBI3Ibl (hakToprapbl periHae karaabl. COHFBl OHXBUIIBIKTapaa
MuKpoOanapipiapasl, aran aiTkanma  Chlorella sorokiniana, omera-3 CHSKTBI OHMOJIOTHSIIBIK
OeJceHli MUKpOHYTPUEHTTEPI OHAIpY YIIiH Maiiaanany acipece e3ekti 6onmsl [3,4].

byn xarmaiima ynken wmywmkiamaiktep Chlorella sorokiniana xmopemna MUKpoOanabIpbiHa
xykreneni. Jlunuarepaid 6ait KypaMbl OHBI MONMUKaHBIKITaraH Mail KelKbuapbiHbeiH (ITKMK), atan
alTKAaH/a JOKO3areKCaeH KBIIIKBUIBIHBIH OHWOJOTHSIIBIK KOCIMACHl PETIHAE THIMII MaijanaHyra
MYMKIiHIiK Oepeni [5-8].

Bbapnasik Chlorella mramaapeiasiy imiaae Chlorella sorokiniana omera () -3 sxone ®-6 IIKMK
aJly YILiH eH KOJaiibl 60bIn TaObUIaabl, HET131HEH OMOOHAeY HETi31H Ier1 OHIIpIC 9/IICTepl ApKbLIBL.
Kypek-kan TambIpiapbl OY3bUIBICTApPbIHA KapChl MAaimalibl ocepiiepiMeH >KoHe OaKbUIaHOAWTHIH
KaCyIIaJIbIK mpoiudepanusFa KOpFaHeIc acepimMeH Karap, -3 [IKMK MuIbIH KalIlbl THITHITEPiHIH
MaHBI3BIl  (PU3HONOTHSIIBIK ~ KOMIIOHEHTTEpl  Oomblll  TaObUIagbl  JKOHE  HEHWpOTEHe3,
HEHUTPOTPAHCMHUCCHUS, TOTBIFY CTPECCIHEH TYyBIHAAFaH MHJBIH 3aKbIMIAaHYBIHAH KOPFAy CHSIKTHI
OipHeIIe HeBPOJIOTHSUIBIK KbI3METTEp/IC STyl peil aTkapaas [9,10].

KymoicteiH Makcarel - Chlorella sorokiniana MukpoOanabipiap Heri3iHiae MOTUKAHBIKIAFaH
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Mal KbIIIKbUIIAPBIHBIH OMOCUHTE31H 3ePTTEY.

3eprrey omicTepi. bipiHmn careichiHIa OpTYpJli KOPEKTIK OpTasapblHla MUKPOAF3aJlapIblH
ecyine, 15 Toyinik 60#ibl 6akputay xyprizingai. In vitro Chlorella sorokiniana KyiasTypanapasl €HTi3y
ke3igge OECD, Tamus, Chu-13 sxore BBM kopekTik opranap Kougaasusl [11].

3eprrey HoTIKenepi 1 cyperre kepceriireH. CypeTTe KOpCeTireH eH KaKChl OCIT MIBIKKAHBI
BBM kopekTik opTackiHaa OalKaibl.

ConnpikTan, api Kapait 3eprreynep BBM kopekTik opraceiHna xyprizinigi. BBM kopekrik
opTaHbIH Kypambl kenecigedd, r/1: NaNOs — 0,25; CaCl2-2H20 — 0,025; MgSO4-7H20 — 0,075;
K2HPO4 — 0,075; KH2PO4 — 0,175; NaCl — 0,025, FeSO4-7H20 — 0,00498; Na:OATA-2H20 — 0,01;
H3BO3 — 0,00805; pactBop mukposnemenToB — 1 mut (r/im: H3BO3-2H20 — 2,86; MnCl2-4H20 — 1,81;
ZnSO4 — 0,222; Co(NO3)2:6H20 — 0,0494; NaMoOs4-5H20 — 0,39; CuSO4-5H20 — 0,079); pH- 6,8
[12].

60

Buomacca, r

OECD Tamusa Chu-13 BBM

apTYpni KOpekKTiK opTanap

1 cyper. Kypamsbl optypii kopekTik opTana ecerin C.sorokiniana ecy >KbUIIaMIbIFbI

JKyMpbIicTa momuKaHBIKIaFaH Mail KeIIIKBIIAAPHI )KOFapbl MUKPOOIIIBIpIap/Ib! 131ey yiIiH [ 13]
KaTBICTHI IITaMap OemiHl. JIunuarepain eH kel Meuepi ColKeciHIe jKacylna MaccachiHbIH 28,7
xkone 29,8%-ma TteH Chlorella sorokiniana IPPAS C-1 sxome Chlorella sorokiniana I1C-62
ITaMMJApBIHBIH  OMOMaccachlHAa OalKajJaThlHbl aHBIKTANAbL.  MUKpoOalabIpIapAblH — Taza
KyJbTypachiH Oesinyi yiriH 1 mi cy yiarici 50 M BBM oprace! 6ap mibiHbl KonOara enrisii, 25-30°C
Temreparypajaa 3 anrtara JeiiH (GoroaBTOTpo(dThl pexxumae MHKyOarmsimanael (16 caraT >kapbIK
¢dazacpl/8 carar Kapaurbl (asza, 2000 5K >KApBIKTBUIBIFBI). AJIBIHFAH MHKPOOAIbIpIapAbIH
KyabsTypackiH BBM opraceinna 2% arapmen Oiprinaen 6eity xyprizuigi. KynbTypaHbIH Ta3aibIFbl
LB arapnenren opracblHa »oHE KapTON-IJIIOKO3a arapblHa ceOy Ke3iHze apajac MUKpPOQIOpaHbIH
(OakTepusiiap >KoHe caHbIpayKyJlakTap) OOJMaybl YIIIH JKOHE >XapblK MHUKPOCKOMMSCHI apKbLIbI
pacranzsi [ 14-16].

3eprTey HITH:KeJiepi. 3epTTey HOTHXKENepl KOpCeTKeHAEW, OpTafarbl KbIIIKbUIABIKTHIH
KOFapiaybl Ke3iHJe OuoMaccaHbIH ecyl aWTapiblkTail TemeHxaenni. ['paduxre kepinm TypraHnmai
opranarbl pH-TbIH MoHIHEH OMoMacca ecyiHiH Toyenainiri pH-TeIH onTuManasl kepcerkimi 7,7-8,0
moniHe TeH. [IKMK-nmapabiH MIbIFybIH JKOFAphUIATy YINIH THIMII ©Cipy >KaFdaillapblH 13eCTipy
MaKcaTbIH/1a, OpTaHbIH pH MoHIHIH OacTamnKel acepi, TEMIIEpaTypa kKOHE Ocipy YaKbIThl 3epTTel,
Chlorella sorokiniana IC-62 xacymraiapbIHbIH JUMAATEPAIH CUHTE31HE XKOHE OHBIH OCYIHE 9cepi
seprrenmi [17-19].

AnbiHFaH HOTWKenepaeH pH-TbIH OacTanmkpl MOHIHIH OHMOMAcCaHBIH JKOHE OHJIAFbl Mai
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KbIIKbUTIapeiHbIH (MK) 1mbiFysiHa ocepi 0ap ekeHAiri aHBIKTamabl. Maiibl KeIIIKBUIIAPIBIH
MoOIbIHAH Ty3u1yl pH-TeIH Oactankel = 6,5-7,5 MoHiHAe Ty3uidi. byn kes3nme 3epTreninm OTBIpFaH
MUKPOAF3a/laFbl JIMIMUAATEP KYPAMBIHIAFbl MAIIBIKBIIKBUIIAPABIH J1a ©3TepiCKe YIIbIparaHbl
Oaifkansl (2 cyper).

Toxipube HoTHXKENEP] 3 CypeTTe KepceTuireH. Ocipyain MyHaal pexumi antacbiHa 10-20 r
BUIFaJ/Ibl OMoMaccaHblH O6JiHYlH KaMTaMmachl3 eTefi. 3epTTey MaJiMeTTepi KepceTKeHIeH, opra
KYpaMBbIHAAFbI JIEMEHTTEP/AIH Oipeyi /e OnoMacca eCyiH MEeKTeIMEHIi.
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apa KarbiHac 6aiIaHBICTEUTBIFBI

Maii xprukeiiapeinbiy (MK) asmaran Memmiepi 3eprrenin otbipraH gakein  Chlorella
sorokiniana Ty3y OarbITThl ecy (a3ackiHaa xuHanaapl [20]. OmaH COH, CTaIMOHAPIBIK OCY
(azaceiana MK-HBIH )KUBIHTBIK MOHI ©3TepreH JKOK JkoHe 3 anrtana - 42 % Oasynan Tyce OacTaiibl
(kyprak 3arrap ecebineH). byn skepae MK-HbIH >kanmel AeHrediniH ocyl KaHbIKnaraH MK-HbIH
KUHAITYBI ece0iHEeH jKOHE KaHBIKKAH MOJIIepAiH TOMEeHeyiHeH O0omas (3, 4 cyperTep).
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ToxipuOe Kyprizy HOTWXKeNIepiHae Ornomacca MeIIIepiHe UMK MTeH Mail KbIIIKbUIIaPbIHBIH
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MOJIIIEPIHe TOYeIi CKEHMIITT aWKpIHAIAbl. JIMmHUa TeH Mali KBIIIKbULIAPBIHBIH MaKCHMAIIIbI
MeJIIIepi KyIbTUBHPIIEY MepUobl Ke3inae cuntesaeyae 80 r-ra AeiiH xKeTTi.
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4 cypert. Ocipy yaKbITBIHBIH KaHbIKIaFaH Mai KbIIIKBIIIAPbIHBIH KypaMblHa acepi

JlunuarepiH Mail KbIIIKbUIAAPBIHBIH KYpaMbl I'a3-CYHBIK XpoMarorpadus 9/1iCIMEH 3epTTeNIl.
Jorapbl Mail KbIIIKBIIIAPBIH (KOMIpTEri aTOMJapbIHbIH CaHbl 16-7aH acaThlH) Tajuaay HOTHXKeJepi
I[IKMK C18:1, C18:2, C18:3, C20:5, C20:4, C22:6 omera-3 (9HWKO30NEHTACH, JIOKO3areKCcacH,
JIMHOJIEH KBIILIKbUIIAPhl) TYpiHAEri 6achkiM O0ybIMEH KaHBIKIAaFaH Mail KbIIIKbLIIAPbIHBIH OOTYbIH
kopcereni. CoHbiMeH Karap, HeridiHeH C16:0 mamTbMHUTHH KBIIITKBUTBI KaHbIKKaH Maiu
KBILIKBbUIIApBIHBIH  Oipi  Oosysl aHbIKTanmabl. byn woTmwxkenep C. sorokiniana Ouomaccacsl
MOJTMKAHBIKIIAFaH Mail KbIIIKBUIIAPBIHBIH KYH/IBI K631 EKeHIH KOopCceTeIi.

KopsiThinabl. Kopeita kene, Chlorella sorokiniana  Ganaplpiapiabl KyJIbTHBHPIEY oJici
3eprrenai. by mporecc anracklHa OHJaraH TpaMM MeJIIEpiHAe Ouomacca ailyFa MYMKIHIILIIK
6epni. byn Guomacca apaxuioH, 3MKo3aeHTaeH, JUHOJIECH KbIIIKbUIIAPIbI aly/1a KOJIAaHa alabl.
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BUOCHUHTE3 HIOJIMHEHECBICJIBIX ’KUPHBIX KUCJIOT HA OCHOBE
MUKPOBOAOPOCJ/IM CHLORELLA SOROKINIANA

AHHoOTanus

B pabote uccnenoBaHo BIMsSHUE YCIOBUH KylbTHBHpOoBaHus MukpoBogopocau Chlorella sorokiniana
Ha CUHTE3 NOJMHEHACHIIEHHBIX KUPHBIX KUcIoT. Cpeau Bcex mramMMoB Chlorella, Chlorella sorokiniana
SIBIISICTCS HANOOJIee MOIXOASIINM JIJISl U3BIIeueHHs oMera (m)-3 ¥ -6 MOTHHEHACHIIICHHBIX XKUPHBIX KUCIIOT.
Borateiif coctaB numumoB MO3BOIsAET 3((HEKTUBHO HCIIONB30BAaTh €r0 B KAa4eCTBE OMONOTHYECKOW CMECH
MTOJIMHEHACHIIIEHHBIX JKUPHBIX KHCJIOT, B YaCTHOCTH DHKO3aIIeHTAeHOBOHM, JOKO3areKCaeHOBOM KHCIIOT.
Haiinensl mapameTpbl ocyiiecTBieHHS 3P HEKTHBHOTO OHOCHHTE3a JOK03areKCAaeHOBON KUCIOTHI C BBIXOZOM
6MOMacchl TPU COOTBETCTBYIOIIMX ONTHMANBHBIX 3HaYeHHsX Temmeparypsl (25 - 27°C ), pH (7,7-8,0),
ocgemeHus (2000-3000 nrokc) u ckopoctu niepementuBanus (20 aiin/muH). Hccnenoano BnusiHue (aKTOPOB
KyJbTHBHPOBaHUs Bojopociei C. sorokiniana B CHHTE3€ IOJMHEHACHIIIEHHBIX KUPHBIX KHCIOT. Pe3ynpTaThl
aHanM3a BBICHIMX JKUPHBIX KHUCIOT (C YUCIOM aTroMOB yriepoja Oonee 16) MOKa3bIBAIOT HAIWYHE
HEHaChIeHHbIX )upHbix kucimor C18:1, C18:2, C18:3, C20:3, C20:4, C20:5, C22:6 ¢ npeobiagaHuem
MTOJIMHEHACHIIIEHHBIX KUPHBIX KHCIOT B (opMe omera-3 (SHKO30MEHTACHOBOHM, JIOKO3areKCaeHOBOW,
JTUHOJIEHOBOM KHUCJIOT).

KmoueBbie caoBa: Chlorella sorokiniana, xyneTHBUpOBaHHE, MHKPOBOJOPOCIH, HPOIYLEHT,
OuocuHTE3.
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BIOSYNTHESIS OF POLYUNUNSATORATED FATTY ACIDS ON THE BASIS OF
CHLORELLA SOROKINIANA MICROALGAE

Abstract

The effect of the cultivation conditions of the microalgae Chlorella sorokiniana on the synthesis of
polyunsaturated fatty acids was studied. Among all strains of Chlorella, Chlorella sorokiniana is the most
suitable for the extraction of omega (®)-3 and -6 polyunsaturated fatty acids. The rich composition of lipids
makes it possible to effectively use it as a biological mixture of polyunsaturated fatty acids, in particular
eicosapentaenoic and docosahexaenoic acids. Parameters of realization of effective biosynthesis
docosahexaenoic acid with an output of a biomass are found, at corresponding optimum values of temperature
(25-27°C), pH (7,7-8,0), illumination (2000-3000 lux) and speed of hashing (20 revolutions per minute). The
effect of the cultivation conditions of the microalgae Chlorella sorokiniana on the synthesis of polyunsaturated
fatty acids was studied. The results of the analysis of higher fatty acids (with more than 16 carbon atoms)
show the presence of unsaturated fatty acids C18:1, C18:2, C18:3, C20:3, C20:4, C20:5, C22:6 with a
predominance of polyunsaturated fatty acids in the form of omega-3 (eicosopentaenoic, docosahexaenoic,
linolenic acids).

Keywords: Chlorella sorokiniana, cultivation, microalgae, producer, biosynthesis.
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