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CO3JJAHHUE KOHCOPLIMYMOB HA OCHOBE LIMUAHOBAKTEPUI
JJISA TIPUMEHEHUSA B AT'POBMOTEXHOJIOT'MN

Annotamus. B cTatee mpeacTaBICHBI JAHHBIC O CO3NAHHH HOBBIX KOHCOPIMYMOB HA OCHOBC BBIICICHHBIX H
KOJUICKITMOHHBIX KYJIBTYP LIHAHOOAKTCPHI, MHKPOBOJOPOCHCH W a3orodakrepuit (ZOB-1 -Anabaena variabilis-
Chlorella vulgaris- Azotobacter sp. n ZBOB-2 -Nostoc calcicola - Chlorella vulgaris - Azotobacter sp.).

[MoaTBepsKacHA BBICOKAs CKOPOCTh POCTA BBIACICHHBIX IHAHOOAKTepHid. [10KA3aHO, YTO M3yYacMbIe KYIbTYPBI
OHAHOOAKTCPHHA 001aJAF0T BEICOKOH a30T(PHKCHPYIOMCH U (POTOCHHTCIHPYIOIICH AKTHBHOCTHIO.
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lnanobakTepuu MpUBICKAOT K ccOC BHUMAHHE CICLHMATHCTOB Pas3HbBIX npoduieh B CBA3U € APEB-
HOCTBIO HX MPOMCXOXKICHUS, OCOOCHHOCTSMH F€HOMa M IIUPOYAMIINMHU aJaNTALMOHHBIMU CBOHCTBaMH,
MO3BOJHMBIIMMU UM COXPAHHUTHCA B TCUCHUE MHIUTHAPIOB JeT. Y HBIHE IIMAHOOGAKTEPHUN SBILIFOTCS IMPO-
LBETAIOIIEH TPYIIION MUKPOOPraHu3MoB [1].

B Hacrosimee BpeMs H3BECTHA PONb LHAHOOAKTCPHH B MOYBE B KAYCCTBE A30T(HKCATOPOB, HAKO-
MUTEICH OPraHUICCKOTO BELIECTBA, ICHTPOB MHKPOKOCMOB KaK aBTOTPOQHBIX OPraHU3MOB C VIHUBHTCIIb-
HBIMH CITOCOOHOCTAMH K cHMOHOTpodHbIM B3anMooTHowmeHusM [2, 3]. IlocaenHee cBoiicTBO muaHoOak-
Tepuil 0COOCHHO MHTEPECHO B CBA3HM CO CMEINCHHUEM MAapaIurMbl HCHOIb30BAHHUI B OHOTCXHOIOTHH HE
MOHOKYJBTYP MHKPOOPTaHH3MOB, a KOHCOpUUYMOB. B mpupoae umaHoOGakTepHu HUKOrAa HE HAOMIO-
JAKOTCS B BHAC MOMYJLMN KICTOK OJHOTO BHAA. B mpupoaec oHM HAXOAATCS B COOOIICCTBAX H, SIBISACH
3au(UKaATOPaMU MHUKPOCOOOIIECTB, OHH MOTYT MCHATh MHUKPOOHBIH COCTaB, YTO AACT BO3MOJKHOCTb
KOHCTPYHPOBAHHS HCKYCCTBEHHBIX MUKPOKOHCOPLIMYMOB Ha OCHOBE 3THX OPTaHU3MOB.

LnanobakTepuu, B KAUEeCTBE MAPTHEPOB TAKUX ACCOLMALIMH, UCCICAOBAHB HE3HAYUTEIbHO. B TO ke
BpPEMsI OHHU SIBJISTIOTCS HEMPEMCHHBIM KOMIIOHCHTOM MHKPOOHOTHEI MOYBBI C MOTCHUHATIBHOH CIOCOO-
HOCTBIO JaBaTh BCIBIIIKH PA3MHOKCHHS Ha €€ MOBEPXHOCTH, OONANA0T arpOHOMUYCCKH 3HAYHUMOM a30T-
(uKcanuei u ABIAOTCS MEPBUYHBIMU NPOAYLCHTAMHU OpPraHu4Yeckoro Bemectsa. CocoOHOCTh K CHHTE3Y
(PM3HONMOTNYECKU aKTUBHBIX BEIICCTB, CTUMYJIMPYIOIINX KOPHEOOPa30BaHUE V BBICIINX PACTCHHUH, AeIacT
X OOBEKTOM MPHCTANBHOTO BHHUMAHHSI MHKPOOHOJOrOB UM OHOTexHOMOroB. OQIHAKO, C TOUKH 3PCHHS
LCJICHANPABICHHOTO KOHCTPYHPOBAHHS MHKPOOHBIX KOHCOPLMYMOB, MPAaKTUYCCKH BHE MO 3PCHHUS
0CTaIOCh HEOOBIMHAS KOMMYHHKAOEIBHOCTh IUAHOOAKTEPHH, T.€. UX CHOCOOHOCTh BCTYIATh B MPOYHBIC
W BPEMCHHBIC CBSI3H C CAMBIMU OOBIYHBIMU MOYBCHHBIMH OaxtepusMu. Bee BrlmneckazanHoe oOycrnas-
JAUBACT CBOCBPSMCHHOCTh HCC/ICIOBAHUI [0 3THM OPraHHU3MaM, Kak 00beKTaM OHOTeXHOIOTHH [4—6].

Lenbro maHHOHM paOboTHl OBLIO CO3JaHKWE KOHCOPLIMYMOB HAa OCHOBEC BHOBb BBIJICICHHBEIX LHUAHOOAK-
TEpUil.

Marepuanbl H METOABI HCCIEAOBAHHIA

OObekTaMu HUCCIENOBAHUN CIYKHTH TPOObI BOABL, OTOOpaHHBIC HAa pUCOBHIX monsax KapaykruOuH-
ckoro omnopuoro myHkTta Kazaxckoro HUW pucosoacTsa um. Ubpas XKaxaesa r. Keizputopasl, a Takxke
BOJHBIC TPOOBI, OTOOpaHHBIC M3 MCCBIKCKOrO o3epa W M3 ropsdyero ncrounuka Typrens EnGeximn-
Ka3axckoro paioHa AmmarnHckol obmactu. OmnpeaeiacHue BUAOBOrO COCTaBa LIMAHOOAKTEPHH B mpodax,
OTOOpaHHBIX M3 PA3NMHYHBIX BOJHBIX SKOCHCTEM, HPOBOAWIM 1Mo MeToAuke CHPEHKO ¢ HCIOTb30BAHUEM
onpeaenureneit [7-9]. JInga BeiaeneHNs YMCTOH aabrONOTHYIECKON KYJIbTYPHI W3 HAKONMTEIBHOH MPHME-
HSUTH MHKPOOHOIOTHYECKUE METOABI — Pa3ACiCHUC, IEPECEBbI, YalmeuHbIi MeTo Ha cpeaax ['pomosa Ne6,
BG-11. KynpTHBaIms mpoBOAUIach B YCIOBHAX JAOOPATOPHOrO TFOMUHOCTATA B HENPEPHIBHOM PEKUME




H3zeecmua Hayuonanvroti akademuu Hayx Pecnybnuxu Kasaxcman

mpu Temneparype 25-30°C u oceemiearocTa 3000-2000 nk. Jlast OLECHKH aKTUBHOCTH I[HAHOOAKTCPHI
HCTIOJTb30BANCH ANBIOJIOTHYCCKH H OaKTepHONIOruaecky yucteie Gopmst [10, 11].

s mpoBepkH Ha GaKTEPHATBHYIO YUCTOTY, KYJABTYPHI MepeceBaIrch Ha crepriabHbii 0,25 % miacHoi
OynpoH. YHCTOTY KyNBTYPHI ONPEACTISUTH O IOMYTHEHHIO OVIb0HA. MUKPOCKOIIMPOBAHHE MPOBOIUIN HA
mukpockorne Meiji (Anonus). MccaenoBanue uHAMHUKH POCTa KYJABTYP HMPOBOJHIOCH MO OHPEACICHHUIO
ONTUYCCKOU TIIOTHOCTH Ha criektpodoTomerpe PD-303 (Anonus) npu anune Bomnsr 750 mm [12].

Hamepenns aktuBHOCTH (POTOCHHTE3a NPOBOAMIN HA UMITYJIbCHOM (yopomerpe- WaterPAM (Walz,
I'epmanus) [13, 14].

Jita cos3maHus KOHCOPLMYMA, IMOMHMO LHAHOOAKTEPHMH, OblTM HCIOIb30BaHbl mramMm Chlorella
vulgaris Z-1 w3 koanexkuuu kadeaps onorexHogorun KasHY um. ans-®apabu u mramm Azofobacter xp.
n3 xomnekuyu Muctutryta MukpoGuomormn u Bupycomoruu PK. Kyaetypsl Bomopocne# KynbTHBU-
poBanucek Ha cpeae ['pomosa, kynbtypa Azotobacter xp. Ha cpene Jmobu. [ms BbIpalmyuBaHusS KOHCOP-
LUYMOB ObLIIA COCTABJICHA CpeJia My TEM CMEIINBAHHS B PABHBIX COOTHOLICHHUAX cpel ['poMoBa u Jmou.

PesyabTaThl HecneqoBaHuii U 00CyKaeHHe

Jns BBIABICHHS CHOCOOHOCTH LHAHOOAKTEPHH K a30THKCALINH OOBIYHO HCCIEAYIOT AMHAMHKY HX
pocra mo mpupocTy Omomacchl Ha cpede Oe3 uctounuka azora [15, 16]. PesynpraTsl HAIUX SKCICpH-
MEHTOB MOKA3aJId, YTO IMPH BHIPAIIUBAHWN KYJIBTYP Ha cpeac Oe3 UCTOYHHKA a30Ta HAuOOIbIICH akx-
TUBHOCTBIO O0IANAIOT KyIeTYpbl Anabaena variabilis n Nostoc calcicola (pucynok 1.). Poct kierox
kyeTyp Spirulina sp.K-1, Oscillatoria sp.K-1 GbLT HAMHOTO HIDKE.
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Prcynok 1 — Jlunamuka pocta KyIbTyp Imanobakteputt Anabaena variabilis (1),
Nostoc calcicola (2), Spirulina sp.K-1(4) u Oscillatoria sp. K-1(3) B cpene 6e3 moGapineHus a3oTa

Beicokas akTHBHOCTB pocta KyAbTyp Anabaena variabilis u Nostoc calcicola Ha maTarenpHOU cpene
6e3 JobaBneHHs a30Ta MO3BOACT MPEAIONararh, YTo 3TH KyIbTYPH Oonee 3P (HEKTHBHO MONYUAOT a30T
MyTEM €ro cBsA3bIBaHMA W3 atMmochepsl. M3sectHo, uto mramm Anabaena variabilis xapakTepusyercs
BBICOKOH CKOPOCTBIO pocTa B O0S3a30TUCTON CPEAC, UTO KOPPSIUPYET ¢ OOIBIION YacTOTONH O0pa3oBaHUs
TCTCPOLIUCT U BRICOKOH aKTHUBHOCTBIO HUTPOTCHARH [12].

Bein nposeneH OHOXUMUYECKHN aHATH3 KOMUYECTBA a30Ta B KJICTKAX BBLACICHHBIX a30THHKCHPYIO-
muMH 1maHoOakTepusmu. Uccnenosanu kynstypel Anabaena variabilis m Nostoc calcicola, koTtopeie
KyJIbTHBHpOoBaTHCchk Ha cpeae BG-11 ¢ azorom u 6e3 Hero. OmelT MpoBOIWIN B TpeX NMOBTOpHOCTAX. [Ipu
HM3MEPEHUH KOJIMYECTBA a30Ta B KAaYECTBE KOHTPOJNBHOTO INTamMMa Opamu MyTaHTHBIH mrtamm Chla-
mydomonas reinhardtii CC-124 ne dpuxcupyrommii atMochepHsIi a30T (PUCYHOK 2).

W3 pucyHka BHOHO, UTO KONMUYECTBO a30Ta B KyabType Anabaena variabilis coctaBmaer 10,2 %, a
KyapTypel Nostoc calcicola 9,9%, Torma kak B koHTpoasHOM wmrtamme Chlamydomonas reinhardtii
CC-124 xonmuectBo azota paBHO 4,2%. IT0 OOBACHACTCH TEM, UTO KYABTYpHl Anabaena variabilis u
Nostoc calcicola sBasitorcst a30TPUKCHPYFOIMUMHU [IHAHOOAKTEPUSIMHE U (DUKCUPYIOT MOJICKY/ISIPHBIN a30T.
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Pucynok 2 — KonudecTBeHHOE coflepkaHie a30Ta B UCCIe Ty eMbIX KYJIbTYpax a30 TQUKCHPYIONTUX IHaHOCaKTe I
Anabaena variabilis, Nostoc calcicola v inanoGaxrepru Chlamydomonas reinhardtii CC-124

Co3manvie MHKpPOOHBIX KOHCOPLIMYMOB HAa OCHOBE a30T(UKCHPYIOIIHX LUAHOOAKTEpUH U a30To-
OakTepuil OTKPHIBACT HOBHIC MEPCIICKTHBEI B ArpOOHOTEXHOIOTHH H MOXKET OBITh HCIIOIB30BAHO IS 3KO-
JOTUYCCKHX LIETICH, KOTJa BO3HUKACT MOTPEOHOCTh B CTAOHIBHO PAOOTAOIINX MHKPOOHBIX cOODIIeCTBAX
[17]. Hns co3manust KOHCOPLIUYMOB OBLITHM BBIOPAHBI HAHOOAKTCPHH C BBICOKOH a30T(PUKCHPYIOIICH
aKkTUBHOCTBIO A. variabilis u N. calcicola. ins ycunenust mpouecca a3oT(huUKcayuu B KOHCOPLUYMBI 10-
GaBnsuicsa mramm Azotobacter xp. Ilpu cozgannu koHcopuMyMa, A HeWTpamn3anuu pH cpeasl BHOCHIH
mukposogopocie Chlorella vulgaris. Ilokazano, uro mrammel A. variabilis u N. calcicola 3amenaqnBaroT
cpeay mo pH 8, a mukposogopocne Chlorella vulgaris nevitpannsyer pH cpeast B Teuenue 3-4 cyTok.

B pesynprare mpoBeACHHBIX UCCICAOBAHWM OBUTH CO3AaHBl HOBBIC KOHCOPLHUYMBI ITHAHOOAKTCPHH,
MUKpoBogopocneil u azorobakrepuii — ZOB-1 (A. variabilis- Chlorella vulgaris- Azotobacter xp.) u
ZBOB-2 (N. calcicola - Chlorella vulgaris-Azotobacter xp.).

Bricokas ¢oTocuHTETHUECKAS AKTUBHOCTh LIUAHOOAKTEPUH B COCTABE CO3JAHHBIX KOHCOPLIMYMOB
ZOB-1 u ZBOB-2 6rina moaTBep KICHA MPU U3YUCHHUH (DOTOCHHTE3a ¢ UCTIONB30BAaHHEM (IIyOPECLCHT-
HBIX MeTO0B. Ha pucyHke 3 mpeacTaBiIcHBI CBETOBBIC KPHBBIC OTHOCHUTCIBHON CKOPOCTH HELIHKIINYCC-
kni 3nekTpoHHbii Tpancnopta (TETR) v uncteix kynptyp mmanobakrepuii A. variabilis u N. calcicola
CO3JAHHBIX HA UX OCHOBE KOoHcOpuuymoB ZOB-1 u ZBOB-2.

35

rETR, oTH. .

0 T T T T T T T T
0 100 200 300 400 500 600 700 800 900

0 cBeLleHHO e, MKE/M? ¢

Pucynox 3 — CBeTOBBIE KPUBBIE OTHOCUTEIHHOM CKOPOCTH HEIUKIMYECKOTO SIIEKTPOHHOr0 TpaHenopra (tETR)
Y UHCTHIX KyIbTYp ImaHobakTepuit Nostoc calcicola (4) n Anabaena variabilis (3) ¥ cO3TaHHBIX Ha UX OCHOBE
KoHIopcuyMoB ZOB-1 (2) u ZBOB (1) nipu yuTenbHOM 7-JHEBHOM KYJIbTUBUPOBAHUU B cpejie Oe3 azota







