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CYANOBA CTERIA SPIRULINA BIOLOGICAL
CHARACTERISTICS AND THE ROLE IN BIOTECHNOLOGY

Abstract. In the scientific article in connection with the development of biotechnology are definitions of the
biological value of cyanobacteria spirulina relating to phototrophic microorganisms are using natural sunlight is able
to form a complex of inorganic substances organic substances with high nutritional value and easy to get feed.

Cyanobacteria Spirulinabelonging to the group of phototrophic microorganisms is important for living beings
biologically active substances, such as — protein, fat, 4-6% carbohydrates, beta-carotene and vitamins of B group. In
addition, the biomass of spirulina refers to a functional product with the properties to contain pathogenic microflora
in the intestines.

Therefore, many researchers spirulina biomass are interested in them as biologically active substances and as
an additional food product enriched with a number of important micronutrients biomass spirulina increases the pos-
sibility of preventing certain diseases. Biotechnological functions of bacteria are different. The bacteria used in food
products, for example, in the manufacture of: acetic acid, dairy drinks etc., microbial insecticides, proteins, vitamins,
organic acids and solvents in the production of biogas and hydrogen fluoride.

Especially effective antioxidant derived from spirulina is a bioorganic selenium, which is considered very pro-
mising.

Keywords: Spirulina, Oscillatoriales, Nostocales and Stigohematoles, Spirullina platensis and Spirullina ma-
Xima.
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HUAHOBAKTEPUSA SPIRULINA-HBIH BUOJIOT UAJIBIK
CUITATTAMACBI MEH BUOTEXHOJIOI'UA AT BI POJIBI

AnnoTtamus. FruibiMu Makanaga Kas3ipri ke3zaeri OHOTEXHOIOTHAHBIH AaMybIHA OaHIaHBICTHI TAOUFH KYH COY-
JeCiH maimanaHbI, OCHOPTaHMKANBIK 3aTTApHaH KYPJCJ OPTaHWKAJIbBIK 3aTTapAbl TY3CTiH KYHIBIIBIFBI YKOFAPbI
TaraMIbIK JKOHE KEMIIK OHIMACPHAI alyra KOJanmbel (OTOTPO(TH MUKPOOPTaHM3MACD LHAHOOAKTEpHS spirulina-
HBIH OHOJIOTHSIIBIK KYHIBIIBIFHA CHIIATTaMa OCpiiIreH.

DoTOTPOPTE MHUKPOOPTAHU3MIACPIIH YJIKCH Oip TOOBIHA KipeTiH WHAHOOAKTCpHA Spirulina OmomMaccachl —
6enok, MaH, 4-6% KeMipcy KoHE -KapOTHH MCH BUTAMHUHACPAIH B TOOBIHBIH YIKCH >KUBIHTHIFBI Oap Tipi OpraHu3M-
JICp YUWIH aca Kaxkerti omomorusanblk Oencenai 3arrapaaH (BB3) typaael. CoHpal-ak, cmupyiInHA OHOMACCACHIH
imrekTeri OipKaTap mMAapTThl NATOTCHAI MUKPOQIOPAHBI TEKEYIIUIK KaOiteTiHe e (hy HKIMOHAIIB 6HIM KaTapbslHa
JKaTKbI3aIbl.

CoOHIBIKTaH KONTETCH FHUIBIMHA 3EPTTEYIILIEPAl CIMpyInHa OnomMaccacsl Taramra kocbkmMma BB3 perinae Kbl-
3BIKTHIPCA, a71 MAHBI3ABI MHKPO3IEMCHTTEPMEH OAWBITHIIFAH CIHPY IMHA OHOMACCachl OipKaTap aypyabIH AIAbIH-AIY
MYMKIHIILTTH KeHeHTeni. baxrepusamapapiH OHOTCXHOMOTHAMBIK (D)YHKIHATAPHL Typiime. baxrepusmap taram
OHIMJIEPIH, MBICANBL CIPKECYBI, CYTKBIIKBUIABI CYyCHIHAAP KOHE T.0., - MHKPOOTHI HHCCKTHIUATEP; - aKybI3Aap; -
JIOPYMEH/IED; - CPITKIIITEP MCH OPTaHUKANBIK KbIIIKbLTAAP; - OMoTa3 OcH (OTOCYTEK MbFapyAa KOJIJAHBLIAIBL.
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Ocipece THIMII AHTHOKCHIAHT OOJBIT TaOBUIATHIH CIIUPYIMHA HETI3IHAC AMBIHFAH OMOOPTAHHKAJBIK CEICHHIH
KCTICIICTI MOJT CKCHI KAPACTHIPBLIFAH.

Tipex ce3aep: Spirulina, Oscillatoriales, Nostocales xome Stigohematoles, Spirullina platensis xoHe
Spirullina maxima.

Luanobakrepusiapra kerin XVIII raceipaeiy asesiHaH Oactan aymapeina Gacraasl. Kem xeiimap
Oolibl HaHOOAKTEPUANAPABl TOMCHI1 OCIMIIKTEp KATapblHA, SFHU KOK JKAChUT OAABIPIapFa MKATKBI3BII
KeareH 6osca, KeHiH 0Japabl YIKCH TAKCOHOMUSIIBIK TOTKA 061y KePeK ACT MEITiIIi.

Huanobakrepusiapasi 1500-qeH acram typi, 150-a¢H aca Tywichl Genrim Gojica, ofap Taburarra
backa (oTOTpPO(TH TPOKAPUOTTAPFA KAparaHJa KCH TapajraH, Olp KICTKAIbl JKOHE KON KICTKAJIbI
opranusmzep [1]. OHeIH imiHAE, KOOTETCH canauapia THIMAL YIeci 30p nmuaHoGakrepus Spirulina Tybl-
CBIHA KBI3BIFYINBIIBIK JKBULAAH — JKBUIFA apTvia. An Spiruling TybiCTapbl CHCTCMATHKANIBIK JKYHE
OoMbIHIIA ObLIAM JKIKTEIE AL

benim: Cyanobacteria — upanobaxrepusiap [2].
Knacc: Hormogoniophyceae - ropMOTOHUSTBLIAP
Karap: Oscillatoriales — ocuynmaTopabikTap
Tyxeimaac: Oscillatoriaceae
Tyeicer: Spirulina

Lnanobakrepusnap OemiMmiHiH ropMmoronusibuiap (Hormogoniophyceae) kiaacel Taburarrta KeH
TaparaH, Kell KJICTKAJB, KinTecinai Mukpodangsipiap. JKinrepi TapMakTaaraH HEMece TapMaKTaIMaraH
JKOHE TapMakTalmybl Harbl3 HeMece skainFaH Oonybl MyMkiH. Kierkamapsr Oip-OipiMeH mmiazmomecma
ApPKBLIBI THIFBI3 OANNTAHBICKAH JKOHE €K1 Hemece DIpHele Karap KICTKaIapAaH KypalFaH TPUXoMa TY3el.
Keiibip TyprmepiHiH TpHXOMalapblHAA TETEPOLHMCTEP KamblnTacca, Keibipeynepinae OomMaiigel.
Ietepoumct Kypy anapiHaa KIETKa iMIMIK 3aTTapsl OIPTEKTI 3aTKA aHHBLIBI TYCCI3ACHEAl, He Oommaca
CapFBILITAHBIN KICTKA KaOBIKIIACH KAJIbIH ¢Ki Kabar Tysexai. | eTeporucTanap KICKaHbIH OPTAChIHAA HE-
MECE MCTIHAS TY3UIYl MYMKIH, COFaH OaiIaHbICThI Ol CAHBLIAYIBl HEMECE €Ki CaHpLIay bl Oomast [3; 4].

Bererarusti kebOeriHe kKapail OipHemere OOMHEII: TOPMOTOHHSITBI, KapanaibiM eKire OemHy, Oyp-
LIKTCHIM, KE3ACHCOK Y3IHALICP APKbLIbI, AKUHETTSPIMEH *oHE T.0. JKBIHBICTBI KOOCIO KOHE TAJIIIBIKTHI
craausiiapsl Ooamaiiael. JHIOCIOpanap KeHoip exuiaepinae 0oca, sxk3ocnopanap TadbbuiMaraH [3].

lopmoronusneinap knacel Herisri ym karapra Oscillatoriales, Nostocales xone Stigohematoles
Oemineai. Oubiy imingeri, panodaxkrepus Oscillatoriales xatapeianarel Oscillatoriacea TYKpIMAACH €H
YJIKEH TONTH KYpaca, ONMapAblH KIMIenepl *KiHIIIKe, TApMAKTAIMAaFaH, Kol KIeTKalabl opranusmMaep. bip
KATap/ibl TPHUXOMAIAPBI CCCUICH YaKBITTA TOMOLIMTTHl CHMMETPHIBI OONBIN KENEAl, TCK KCHAC COHFBI
KICTKAIaphl ©3ACPIHIH MIIIHACP] apKbLIbl aibipeiaagsl. KiaeTkamapsiHbeH oecyl KenacHeH OeniHy HOTH-
JkeciHae xypeai. JKinmmenepi epexie e3repinm OTHPATHIH TOPMOTOHUSIAP APKBLIBl KO3FAIBIC JKACAHIBI.
Oscillatoriacea TYKpIMAACBIHBIH JKY3r€ JKYBIK TYBICHI Oenrimi Gonca, oHbIH imiHAE Oacka TybICTapFa
Kaparanga Spirullina TVBICH TY3Y CIMpaib TY3YIMCH epekiecHeal [6].

Kazipri ke3ne Spirullina TypICEIHBIH OTBI3Fa JKYBIK TYpiepi Oenrini Oosca, OHBIH iwiHAe Spirulling
platensis xoHe Spirullina maxima TypIepiHiH KOFapbl 6HIMILTITHE Kapal KeTiK 3epTTEAYAC.

Spirullina mybicoiHviy MOPPOIOUACHL MEH PUUOTOSUACDL

MuKpocKon apKbLTbl 3¢PTTEYICPACH HHAHOOAKTEpUs Spirullina-uerH MOP(OIOTHIIBIK, KYPBLUTBICIHA
Kapal LUIUHIP MIIHAL KON KJICTKANAPAAH TYPAThIH Y3bIH, KBICKA JKIMICICPACH TYPATHIHBIH KOpyre
Oonaner. Tpuxomanaps! Oip KabaTThl HEMECE KBIPTHICTHI. JIaKBIIIBIH 6CY KOHE TSMIICPATypa JKaF albIiHA
Kapai Oipaci TyphepiHiH iiHAE A€ ACHECIHIH cnupans Ty3yl oprypmi 6omybl MyMkiH. CyHbIK oprara
KaparaHaa KaTThl OpTaaa AYPHIC CIHPATb Ty3eal (Cyper).

Ipi dopmansl TypaepiHiH KIeTKanapelHAA KOIICHCH KAIKATAPhl aHBIK KOPIHEl, al eTe ycak Typie-
pinae Oearial Oip peakTHBTEPAIH KemeriMeH Gaiikayra Oosaabl. Tuxomamapeiabiy eHi 2,0-aeH 20 MM
JKETETIH TYpJepl OenriieHce, KICTKATAPBIHBIH Y3BIHIBIFBl TPHXOMaFra KaparaHaa €Ki ece a3 Hemece €Ki
ece kem 0oaybl MYMKIH. AJT KIETKaIapaplH cenraiapra OeiHy, OeaiHOeyl K1acCu(QUKALMSIIBIK KIKTSY-
JCpAC aHBIKTAY Ke3iHAE OacThl MOH OepiaeTiH OeariiepiniH 6ipi [7].

[IpokaproTTapra TOH KIETKAChl OpraHouAaTapra OemiHOCICH, OJapABIH KBI3METIH MNPOTOMIa3zMa
aTkapaapl. Benrisii THIIKE KaTaThIH XPOMOCOMA JKOHE HAaFbI3 XJIOPONANACTApPHl JKOK, amaiga muaHoOak-
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TCpUs CIUPYIMHA TYPJACPiHIH (POTOCHHTE3AIK 3KYHECI KAKCHI
sketinren. Conpaii-ak, 6acka OpPraHu3MACD CHSKTHI KJICTKAHBIH
OpTaHFbl OOITIHAC JKIHINIKE XKOHC Maina (uOpuT TYpiHAS
(muametpi 2-3 HM) TCHCTHKAJBIK AKIAPATThl TAChIMAIIAYIIIbI
naesoxcupubonykienn Koimkbutel (JIHK) opnamackan. PuGo-
coManapbl TYPaKThl OemmeKTepacH, TyHy Memmepi 70S, ToIFb3-
manrad 10-15 1M [8].

. HuTomnasmMaaarsl ra3apl BAKyolIb TY3UTY1 JAKBIIAAPIBIH 6CY1
MCH JaMy carbiChiHa Kapai optypui. YKol ke3re KepiHOCHTIH
ras3abl aBKYONb, CyJarbl KACTKaJapAel OCIriii ACHICHIC yCTar
TYPYBIH KaMTaMachl3 eteal. Meicansl, Spirulina gomontiana, Sp.
major, Sp. laxissima, Sp. laxa Typnepi ipi ra3aeIK BaKyOIbICPMCH
CPEKIICTICHCE, ONapAblH CaHbl MEH TY3V KablIeTi CHpPYIHHAHBIH
TYPMIK KYpPaMbIHA, JKACBIHA KOHE 6CYy JKaraalblHA OalIaHBICTHI
Oonanel. AkuaeTTepi TabbiIMaraH [9].

ChnupyauHa TYPIACPIHIH HETI3rl KeOCK KoIAapsl OOJIbIT
CCCNTENICHETIH BETCTATHBTI KOOCKD KE3IHAC ACHE KIICTKANAPhI

Spirullina MAKBITHIHBIH CIIMPaIb TY3yl

OemiHy apKeLIbl kypedi. SArHu eH Kapamaiieim kebero Typi. EcelireH Tpuxomaapbl akelpam ropMoro-
HUSLIaPBI apKbUTHI (2 sxoHe 4 kiaeTKara) OipHemere OOMHIM, KaHA TPUXOMAAP TY3Sl.

By xaHa TpUXOMAAPBIHBIH TY3LIY MPOLECI KE3IHAC ILUTOILIA3MA TONBIK TYHIPINKTCHOCTCH Kar-
Jaiaa GOMBIN, KICTKANAphl AllblK KK HEMEce JKachll TYC Oepeni. Al IUTOINIazMa TOJBIK TYHIPINIKKE
TOJIBIT JKETIITEHAE KICTKANAP KoK Kackll Tycke Oosnazer [10].

OH3HOMOTHANBIK KaFAalbIHA Kapald [UAHOOAKTEPHS CIUPYIHHA TCK JKAPbIK KO31HAE FaHA ©CCTIH
KaTan (bOTOTpO(bTap )KaprK ¢doTocuHTE3 mpoueciHe aca Kaxerti 6omaTeliH Oojca, (HOTOCHHTE3 mpo-
LECIHIH 631 TIPIIiTIK Ke31 OONBIN TaOBIIATEIH KYH COYJICCIHIH HCPTHACHIH MalAanaHy apKblIbl KYPeal.
Tipi TaOuraTThIH OMip CYpyl OCBI SHCPTUSAHBI AYPHIC TYTBIHYMCH OANNAHBICTBI, SIFHH >KAPBIKTBIH apPThIK
HEeMece KeM 00Tyl MUKPOOATABIPIAPABIH AAMY 3aHABLIBIFBIH OY3a1bl.

TaOuru sxarmaiina cCoMpyIMHAHBIH KeHOIpeyIepl xKaprlk kem TycetiH xkepae ocim (3000-5000 mokc),
an kenbipeynepide 500-1000 mrokc xkapbik Ke3i omTumajael 00Jbn Tabbitaael. Keli skargaiina skaphik
KO31HIH KATTHI TYCVY1, ONapAbIH ecyiHe Oipmama KeIepri XKacaiapl, ocipece Taza JaKpligapasl Oein any
Ke31Hae ToMeH kapbikThl (500 qrokc) matinananras sxeH [11-13].

CriupyIMHAHBIH KSHOIP TYPICPIH BICTHIK MCKCHACPACH KbITbl jKkakTapra HemMece CONTYCTIK TEHIArS
JKekeneyae, 6acka KenTereH MUKPOOPTaHU3MACPAIH TIPLILTIK €Ty MYMKIHIILIr JKOK apHaibl Oip opra-
JAapaa OJIapblH KOFAphl OCHIMACITIIITIT KaHbIHAA KO aWThLIaabl. TCHI3 aCThIHAAFBl TYPICPIHE KYH-
misri Temmeparypa karpaiier 40°C, Tysri Temmeparypa 25°C komaiiner exenin kepcerce, 45°C Temme-
partypaza 24 caraTTaH COH KJICTKAapsl bLABIpail Gactaiimsl. A 3epTxaHaisIK xkarmaima 35-37°C emme-
paTypaja KenTereH CIHpyJIHHA TYPJICPIHIH 6Cy ACHICHl OC/ITIJICHICHMEH, OJIAPFa CHIPTKBI OPTAHBIH 32-
35°C TemmepaTypa apasbIFbl ONTUMATIBLTBIK KOPCETKEH [ 14].

LnanobakrepusnapaslH JCHECIHE KOHE OElICceHAl JaMyblHA OHOTCHAl 3aTTap PETIHAE KOPEKTIiK
opTaga Makpo- JKOHE MHKPOIICMEHTTEP MKETKIMKTI Oony kepek. OnapaslH OpraHu3Mi MakpO3JICMEHT-
TCPAIH KOMTETCH MOIIICPIH, OHBIH 1IMHAC a30T neH (ocdopra KakeTTimk xorapsel. CoHAal-ak, MUHE-
PaATLABIK 3aTTap MCH MHUKPO3ICMCHTTCPAI MAHJANaHATEIH CITUPYIHHAHBIH KJICTKAIaphl XKaHa Oanasipaapra
HEMECE MUKPOOPTaHM3MICP MCH KapamalbIMAbLIAPFa KAXKETTI cyOcTpar 6ona amanst [15]. An cnupyiuHa
KJICTKATAPBhl MUKPOSICMEHTTSPAl (TEMIp, MArHUMA, MBIC, MBIPBILI, OOp, KOOANbT, BAHAAMI, MapraHen) a3
Menuepac KOKETTUTIK TYTKAHBIMCH, Oy MUKPORIEMEHTTEP (PH3HOMOTHSIBIK, TYPFRIAA CIUPYIMHA KIICT-
KanapbIHBIH (DOTOCHHTE31HE, A30TTHIK aIMacylIapbl MCH METAOOIUTTIK KBI3METIHE aca KAXKCTTLIr MO

CynbiH pH KBIIIKBUTABIFB MEH TY3ABUTBIFB! CITUPYIMHA KICTKATAPBIHBIH TIPLIUTITNIHAC CPEKIIC OPBIH
ananpl. Ty3aeIH Menmiepi 2,5 r/a-AcH >koFaphl Kypamasl kenaepae kenrercH Cyanobacteria Typrepi, an
OHBIH KOHLCHTpauusacel 2,5-30 r/n xeretin kenunepae Oscillatoria, Spirullina, Anabaenopsis, Synecho-
cystis GaceiMIbLTBIK TaHeITKaH. CoHpali-ak, Oacka aepekrep OoliwlHIIA Spirulina platensis var. minor
Typine 5-14 r/n, an Gacka TYpIACpPIHE OJAHAA TOMEH MOIIICPIIl TY3bIH KETKUTIKTIr Oadkamrax [16].

Opranbiy ontuManael pH xarmalibl KOPEKTIK OPTagarbl GAapbIK KOCBUIBICTAPIBIH TYPAKTHUIBIFBIH
Kepcerce, an Oy KOCBIIBICTAPABI KICTKANAPABIH KaObUIIAYEIHA JKOHE 6CYAl PETTETIITEpP 3aTTapbl MCH
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BUTAMHHIACPAIH CiHylHE THIMAI acep eTeal. COHABIKTAH KAKSTTUIIN MOJ JAKbLIAAPABI ©CIpYyAC HEMECS
ONapAblH OHIMIUNITIH apTTHIPYAA YIKCH HOTHXKETE KOJI XKETKI3Yy YILIIH OPTaHbIH pH-bl KOJNAHIBI KOHE
TypaxThl Oony kepek. Meicanbl, Tabufu karaaina ciupyianHa TypacpiniH xamybsia pH 9,0-10,3 xertki-
kTl 60jIca, 3epTXaHANBIK sKargaiina ecipiareH mramaapasiH pH-pi (8,0-11,0) keH kenaemal CKCHIH
kepcerce, an pH 11,3 xetkenae ecyl temenaeres [17-19].

Spirulina mypaepiniy mapanyei

Hunanobaxrepust Spiruling TypaepiH ete KETe 3ePTTCYIACpPAC TAOHFATTHIH OPTYPJl OpTaIapblHAH
TabblTFaH. AFBIHABI KOHE TYPBIN KAIFAH ¢y KypaMblHaa Spirullina platensis, Sp. princes, Sp. gomontiana,
Sp. Jenneri, Sp. coraciana, Sp. laxissima, Sp. agilis Typnepl keH TapanraH 0onca, e3cH-Kenaepac Spirulina
okensis, Sp. spiulinoides, Sp. pseudovacuolata, Sp. minima, Sp. flavovirens TypaepiH ke3nectipyre GonaIel.

Tyzabl skoHE MUHEpAIABI Cylapia, COHOaH-ak TYINBI CyJap OJapJblH MCKCHIACYIHE KOJAHJBI OpTa
Gonbin TabbutFan Oonca (Sp. fusiformis, Sp. lavyrinthiformis, Sp. meneghiniana, Sp. major), GaTnaxTsl
Kepaepae cupek (Sp. curta) kezaecenl.

JKeinel HeMece BICTBHIK CY Ke3acpiHAe 0acka MHUKPOOPTaHHU3MACPMEH TYTAC KaObIH KieM TY3ETiH
typrepine Spirulina tenuissima, Sp. lavyrinthiformis, Sp. tenuior xartaapl. An cy 6eTIHACTI CaHBIPAYKYIAK
(Saprolegnia) xinTepiHiH opTackiHAa HeMece Oacka enreH OanapIpaapAbH opTanapeiHia Spirulina albida
TYp1 Ke3AeCKeH Oosica, Oyt Typ KeOlHeCe CyAbIH MYAACHYIH TyFbi3aast [20].

Huanobaxmepus Spirulina kiemxanapvinviy GUOXUMUATBIK KYDPAMbBL

CriupyTuHaHBIH KIeTKa KaOBIPFACHIHAA KATTHI LECIUTION03aChl JKOK MYKOMONUKAHTTAPAAH TYPAThIH-
JBIKTaH, OCJIOKTHIH OpraHu3Mae oHai ciHiMaLTiriH (85-95%-ra aeliin) kamMramaceiz eTeal. A KieTKama-
PBIHAA CHHTE3ACICTIH TaOHFU BHTAMHUHACP MCH MHKPO3JCMEHTTED KYPACTl MOJICKYJANbl KOCBUIBICTAP
KypaMbIHA TC3 KOHE OHal Kipe amaabl. OHbI CIUPYTMHAHBIH JKYKA KJICTKa KaObirel Heri3aenal [21; 22].

CrnmpynuHanbelH KiaeTkackiHAa 55-70% Oenok, 15-20% kemipcynap, 3% nunuarep, 4% HyKICHH
KBILIKBLIB MCH 7% MHUHCPAIIBIK 3aTTAPBIHBIH TYPAKTHUTBIFBIMCH €PEKIICICHE A1

OpraHu3MHIH TIPLITICIHE aca KAKCTTI CHOUPYJIHHAHBIH OCI0K KYPaMbIHAA KONTCTCH AMUH KhIII-
KbIAap TOOBI KUHANATHIH 00JICA, OHBIH IIIHACTT MCTHOHUH MCH LIUCTHH KOHE TPUOTO(AHHBIH MOIICPI
facka mKeMic KHICKTESP MCH AOH-JAKBIIAAP KYPaMBIHAH Kell. Al OEIOK KypaMbIHAAFEl TH3UH a3 MOJIIep-
JIC KUHAJFAHMCH, ajiatiaa, 0acKa KenTereH eCIMAIKTCPIIH OHIMIHCH >KOFaphl OACBIMABIIBIK TAHBITKAH [23].

Kasipri xe3ae eHOipic OpbIHIAPEIHBIH HETI3r1 GarbITTaphl TCHAIK WHXKCHEPHUS OJICIMEH OpPTYpIl Cii-
TLT JK9HE KacaHIbl opTagapia ecy KaOuieTl 0ap MHUKPOOPraHU3MACPAIH OHIMAI INTAMAAPBIHAH ASPITIK
mpenaparrap MeH Karcyianapabl eHaipyre HerizaenarcH. OHBIH 1IIIHAE, 6cipy KE31HAC KapamaibiM ofic-
TEPAl KOJAMAaHyFa OOIAThIH JKOHE KOFAPbl KYHIbI a3bIKTHIK OHIMALTINIMECH KO3r¢ TYCKCH CIHPYJIHHAHBIH
TabUFH HEMECE MYTAHT IITAMIAPBIHBIH OHOTCXHOIOTHS CAlachlHAA anarbiH opHBI epekine. Onait Homnca,
TCHETHKAIBIK KCTICTIKTEPAIH HETI31HAC CYPHINTAI aTbIHFAH KCHOIp eHIMIl MyTaHT Spirulina mramMaapasl
SHIIPICTIK ACHIeHIC KOMAAHY YINIH KAMMAHd ecipy >KOHE OJapblH OHOMACCAChIH TIKIPUOSAC aJaMHBIH
KQXKCTTUIITHE NalJanaHy MYMKIHIOUTIKTCPIH KAPaCThIPy KAXKET.

Kasipri ke3ae OHOTEXHONOTTAPABIH ANABIHAA TYPFaH aca Oip YIKEH MOceNeHIH Oipl — KbligaM eci
KEJIC JKaTKAH XaJIBIKTHIH PALMOHBIH J3CTYPCI3 AJIbIHFAH JKOFAPhI OCIOKTHI OHIM KO3ACPIMCH KaMTaMachl3
ety Gonbin Tabsutaabl. Onait Oonca, nuaHOOAKTEPUs CHHPYIMHAHBI XKETIK MalixanaHy apKelabl OHOTEX-
HOJIOTHS CAlaChIHAA KONTEICH 63CKTI MOCEICICPAl MICIIC ANaAMBI3!

- CrmpyuHa Gromaccachl HeTi3iHAe OHOTOTHANBIK OeCeHl KocnanapIapl any;

- beliopranvkanslk Ty34apAbIH OPTaHHKAIBIK (opMackiH amty;

- AYBIT IIApyambUIBIFEIH KOCBIMIIA YKEMAIK OCITOK KOHE BUTAMUHIK 3aTTAPMCH KAMTAMACCHI3 CTY

- AYBIIT [apyambUIBIK THIHAHTKBIITAPABI OHACY

- Fappim mpoOnemachlH Wrepyderi HETI3ri SKOMOTHSAIBIK TYWBIK CHCTEMa PETIHAEC TaMay ICH
aTMocepaHblH Ta3aIBIFBIH KAMTAMACCHI3 CTYV,

- MeauumHa MCH MUKPOOHOIOTHS OHAIPICIHE KAXKSTTI KYH/IbI IPEMapaTTapabl JaibIHAAY

- buonorusaneik e3iH-631 peTTey KoHE (OTOCHHTE3ACYINI OPraHM3MICPAiH OHOCHHTE3lHE Oaiina-
HBICTBI FRIJIBIMH 3€PTTEY )KYMBICTApbIHA ()YHIAMCHTATIbAE OAaFbITTA 3CPTTEYTC NalIaNany;

- DHEePreTUKANBIK MpodiaeManapasl Meny.

MyHpail 1oCTYpCi3 OHIM PETIHIAC JKOHE PTYP/Il OHOMOTHSIBIK OCICEHAL 3aTTapAbl CHHTE3ALY Kali-
JCTIHS, COHBIMCH OIpre a3 yakbITThIH IIH/C KOFAPhl OHOXUMHUSITBIK KypamMabl OMOMACCACHIH KOMTEIT K H-
Ham anyra OOJIaThlH CIMPY/IMHA MTAMIAPHIH JKanal ecipye KONTEreH XKeTiCTiKTepre xervae [24-26].
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A. K. Maxamn, A. I. AnapoeroBa, P. A, AGuinaera, A, /I, Jaysuifaii, I, C. PoicoacBa
I0:xH0-Kazaxcranckuii rocy napcTBeHHBIN yHHBEpcHTET M. M. Ay33osa, [1IsmvkenT, Kazaxcran

INIUWAHOBAKTEPUHU SPIRULINA BUOJTOI'HYECKOE OIIMCAHUE
" POJb B BHOTEXHOJIOI'HA

AnHoTanmusi. B HayuHO cTaThe B CBSI3M C PAa3BUTHEM OHOTEXHOJIOTHHIIPHBEACHBI OIPEICICHIS OHOIOTHYeC-
KHM [CHHOCTSAM IHaHOOAKTepHH Spirulina oTHOCAIIHICT K (POTOTPOPHBIM MHUKPOOPTAHH3MAM KOTOPBICHCIIOIB3Y A
€CTECTBCHHBII COJIHCUHBIH CBET YMCIOT OOpPA3OBbIBATh M3 CJOXKHBIX HCOPTAHMYCCKHUX BEIICCTB OPTaHHYCCKHC
BCINIECTBA C BBICOKOH MHUINECBOM HECHHOCTHIO M Y IOOHBIC IS MOy YCHHUS KOPMOB.

[MmanoOakrepnu Spirulina oTHOCSIIAHCA K TpymIe (POTOTPOPHBIX MHUKPOOPTAHU3MOB COCTOUT M3 BAYKHBIX I
JKHBBIX CYIICCTB OHOJIOTHYCCKH AKTHBHBIX BEIICCTB, TAKHX KAK — OCJIKH, KUPHL, 4-6% yrmeBoasl, OcTa-KapoTHHA H
BUTAMUHOB Tpynmbl B. Kpome Toro, bmomaccy n3 CrmpyIHHBI OTHOCAT K ()YHKIHMOHATBHBIM ITPOIYKTAM HMEIOIIHX
CBOWCTBA CACP)KUBATD YCIOBHO-IATOTCHHYIO MHKPO(IOPY B KUIICUHHKE.

[TosToMy MHOTHE McciaenoBaTeIn OMOMACCHI CIHPYIMHBI 3aHHTCPECOBAHBI B HUX B KAYCCTBE OMOJOTHUCCKA
AKTHBHBIX BEHICCTB W B KAYCCTBC AOIOJHHTEIFHOTO MPOAYKTA IMHTAHUS, OOOTAICHHBIHPIIOM BAKHBIX MHKPOJIIC-
MEHTOB OMOMAcCca CIUPYIMHBI YBEIMIUBACT BO3MOXKHOCTh IMPO(HIAKTHKA HEKOTOPBIX 3a001ecBaHui. brorexHomo0-
rudeckue (pyHKIUH OaKTepHy pa3nu4Hble. bakTepnu HCTIONB3YIOTCS B MUIICBOH MPOAY KIMH, HAPUMED, IPH IIPOH3-
BOJICTBE: YKCYCHOH KHCITOTHI, MOJIOYHBIX HAIIMTKOB W T.J., MUKPOOHBIX HHCCKTHIUIOB, OCIKOB, BUTAMHHOB, OPTa-
HUYCCKAX KHCIOT H PACTBOPHTCIICH, IPH MPOU3BOACTBE OHoras3a u ()TopBOAOPOaA.

Oco0eHHO >P(PEKTUBHBIM AHTHOKCHIAHTOM ITOJYYCHHBIH W3 CIHMPYJIHNHBI SBBICTCS OMOOPTaHUYECKHUN CEJICH,
KOTOPBIH PACCMATPHUBACTCS OUCHD NEPCIICKTHBHBIM.

Kmouessie caoBa: Spirulina, Oscillatoriales, Nostocales n Stigohematoles, Spirullina platensis n Spirullina
maxima.
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