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CUHTE3 U IPUMEHEHUME MUKPOBHbIX IIOJIMCAXAPU/I0OB

A.B. Kanapcknii!, 3.A. Kanapckas', 1. A. Xycaunos!, B.M. I'emaTaunosa',

I.A. TIyabKun?

'Kaszanckuii nayuonansuuiil uccredosamenscekutl mexHono2uveckuli yuueepcumem, 2. Kazano,
Poccus

2Cegepnuiii (Apxmuueckuii) gpedepanvhviii yuugepcumem, 2. Apxanzensck, Poccus

Yemanoeneno, umo numamenvhas cpedda, npucomosieHHAsi HA Wel0Kax Npou3Boo-
CMea NoIYYeLnon03bl U3 bepesvl, NPUOOHA 01 KyIbMUSUPOBAHUSL IHOODUMHBIX, puzocgep-
HbIX U KIYOEHbKOBbIX bakmeputl, Komopule 3¢hghekmusrett adcopoupyrom T-2 MUKOmMoKCuH no
CPABHEHUIO ¢ UHAKMUBUPOBAHHBIMU OPOAHCHCAMIUL.

SYNTHESIS AND APPLICATION OF MICROBIAL POLYSACCHARIDES

A.V. Kanarskiy', Z.A. Kanarskaya', I.A. Khusainov!, V.M. Gimatdinova', D.A. Dulkin?
'Kazan National Research Technological University, Kazan, Russia
’Northern (Arctic) Federal University, Arkhangelsk, Russia

1t is established that the nutrient medium prepared on the basis of the birch semicellu-
lose lye is suitable for the cultivation of endophytic, rhizosphere and nodule bacteria that effi-
ciently adsorb T-2 mycotoxin as compared to inactivated yeast.

[Tomucaxapuapl MUKPOOHMOJIOTHYECKOTO TPOUCXOXKICHUS HAXOIAT TIPH-
MEHEHHE B MEAMIMHE, (hapMalleBTHUECKOH, MHINEBOH W HedTemoObIBatomeit
MPOMBITIUICHHOCTSX. PacTBOPHI JEKCTPAHOB HCITONB3YIOTCSA KaK 3aMEHUTEIH
I1a3Mbl KPOBH B MEIUIIMHE MPHU OOJBIIUX MOTEpsSX KpoBH. [IpemioskeHo uc-
M0JIb30BAaHUE AJLIMHATOB B KAYECTBE KOMIIOHEHTOB B CHCTEMax aapecHOU JI0-
CTaBKH JIEKapCTB. bakTepHallbHbIC 3K30TOJMCaXapHuabl MPEICTABISIOT TPYIITY
MEPCIIEKTUBHBIX CTUMYJISITOPOB 3AIMTHBIX CHJI OpraHu3Ma. Tak 3K30mojiucaxa-
punel 6akrepuit Paenibacillus polymyxa, o0nanal0T aHTUBUPYCHBIMU U TIPOTH-
BOOITYXOJICBBIMA CBOWCTBAMH, OKa3bIBAIOT MPO(UIAKTHUECKOE ACHCTBUE TPH
AKCIIEPUMEHTATBHON CTaQUIOKOKKOBOW MH(PEKIUN U TIPOJIOHTUPYIOT JIEHCTBUE
JICKapPCTBCHHBIX BEIECTB, MOBBINIAS HECTICIU(PUUECCKYI0O PEaKTHBHOCTH Opra-
HU3MA.

[Tonmmcaxapuapl SIBIASIOTCS BaXHEHIITUMU KOMIIOHCHTAMH KJIETOK MHKPO-
opranu3MoB. MHorue (HU3MOJIOTHYECKHE, OMOXUMUICCKHE U UMMYHOXUMUYE-
CKHe 0COOCHHOCTH TOJIMCAXapHIOB ONPEICIIAIOTCS UX paclpeieIeCHUEM B KIIET-
Ke: Hapy)KHas W [UTOIUIa3MaTHYecKass MeMOpaHa, IUTOIIa3Ma, BBIICICHUE B
BUJIC BHEKJIETOUHBIX CIIM3EH B OKPYXKAIOIIYIO cpey (IK30MOJIUCaAXapU/IbI).
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DK30MoarcaxapuIbl BBITOTHSIIOT PsAJl BAXKHBIX OMOJIOTHYECKUX (PYHKITHIA:
3aIIATHYIO, PE3EPBHYIO U JIp. B Hacrosmee BpeMs 3K30110JIMCaxapuibl IMHPOKO
IPUMEHSIOTCSI BO MHOTHUX OTpaciiX MPOMBILIUIEHHOCTH Ojaroaapsi CBOMM YHU-
KaJIbHBIM CBOWMCTBAaM — 3aryllleHHUs], CTYJHEOOpa30BaHusl, YMYJIbrMPOBaHMs, BIa-
royaepxanusi 1 cradmimzanuu. UuaycTpuanpHbeie MOTPeOHOCTH B OMOTMOIMME-
pax JTaHHOT'O KJIacca BO3PaCTaroT.

[Tonucaxapuapl, CHHTE3UpPYEMbIE MUKPOOPIaHU3MaMH, 00JalaloT psJioM
IPEUMYIIECTB (KJIMMaTHYECKasi HE3aBUCUMOCTb, IPOCTOTA M 3KOHOMHUYHOCTb
IPOM3BOJICTBA, PETYIMPOBAHNE CBOMCTB) M 3aHUMAIOT BCEe OoJiee JTUIUPYIOIIUE
no3uuuu. [1o3ToMy Npou3BOACTBY MOJIMCAXapUIO0B MHUKPOOHOTO IPOUCXOXKIE-
HUS, a CPEAM HUX U OaKTEepHAJIbHBIM IMOJHMCAXapUaaM, YAENISOT 00JIbLIOE BHU-
MaHHe.

Cdepa npumeHeHHs MOJIMCAXapUA0B MUKPOOUOIOTUYECKOTO MPOUCXOXK-
JICHUST OTPEENAETCA C YyUY€TOM UX CBOMCTB, KaK (DYHKIIMOHAJIBHBIX — CIOCO0-
HOCTb PacTBOPATHCS B BOJIE, CO3/1aBATh BBICOKOBSI3KME PACTBOPHI, CTYIHH, €N,
Tak 1 OMonoruueckux. B Hacrosiiee BpeMst HaXOAST NPUMEHEHUE Takue OakTe-
pHabHBIC MTOIMCaXapuIbl KaK KCAHTAH, MeJUIaH, KypJlaH U IpyTHe.

bonee 50 ner ydyeHble yAENISIOT BHUMAHUE CHHTE3y OaKTEpHAIbHOM LE-
t0103bl. [IpombllieHHas peanu3anus npeaiaraéMblXx MPOEKTOB MPOU3BOICTBA
OaKkTepuaIbHON IIEIJUTIONIO3bl CTAJIKHUBAETCS C MHOXECTBOM MpobsieM. OgHaKo
CETrOIHSI MOXHO CKa3aTh, YTO OakTepHalibHas LEJUII0I03a UMEET 3HaUCHHUE NPU
NOJIYYCHUHU CAHUTAPHO-TUTUEHUYECKUX MAaTEPUAIIOB.

[lepcieKTUBHBIMM SIBJISIFOTCS  CBSI3YIOLIUE, COJEPKAILKE IMOJIHCAXaAPUIbI
MUKpPOOHOTO TpOoUCXOXkaeHus. B dacTtHocTH, sk3o0monucaxapup JleBan, obina-
JAOIIMN aAre3UBHBIMU CBOWCTBAMH U HE BBIICIIOIINN IIPU dKCIUTyaTalluu U3-
JeJIAN OTIAaCHBIX JUJISl YEJIOBEKA BELIECTB. MUKPOOHOIOTrMUECKUE MTOINCaXapuIbl,
B OTJIMYME OT OOJBIIMHCTBA XUMUYECKH CHHTE3MPOBAHHBIX MOJIUMEPOB, SIBIIS-
I0TCS OMoAeTpaApyeMbIMU M HE HAHOCAT Bpeaa OKpyxaromiei cpene. Bospoc-
I UHTEPEC K 3KOJOTMYECKH YUCTHIM TEXHOJIOTHSIM CTUMYJIHUPYET CIIPOC Ha
AK30I0JIMCAXapUAbl MUKPOOMOJIIOTHYECKOTO MPOoUcXoxkaeHus. OqHaKo, 3aTpaThl
Ha MPOU3BOJICTBO MUKPOOUOJIOTUYECKUX MOJIUCAXAPUAOB JTOCTATOYHO BEJIUKHU U
ONPEAEIISAIOTCS MPEKJIE BCErO 3aTpaTaMM HA MUTATEIbHbIE Cpeabl. B 3TOM CBA3M
MOMCK JICIIEBBIX CHIPHEBBIX MCTOYHHUKOB JUIsl MMUTATEIbHBIX CpPEl BECbMa aKTy-
AJbHO.

[Tpu xumMuueckoil nepepaboOTKE PaCTUTEIBHOIO ChIpbsl 00pa3yeTcs 3HAUuU-
TEJIbHOE KOJIMYECTBO IIEJIOKOB, B KOTOPBIX COIEPKUTCS LEJUIFJIO3a U TeMULIEI-
aro03a. Mcnonb3oBaHUWE 3TOTO MCTOYHHMKA Yriaepoja Uisl KyJIbTHBUPOBAHUS
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OakTepuii, OPOXKKEH W MUIECTHATHHBIX TPUOOB MPEAOCTABISACT BO3MOXKHOCTH
CHU3UTH 3aTpaThl Ha MPOM3BOJCTBA MUKPOOHMOIOTHYECKUX IMOJIMCAXAPUIOB U
pacImpuTh 00JIACTH UX TPUMECHCHUS.

[IpoGnembl, cBsI3aHHBIE C BBIJEICHUEM, HCCIEIOBAHUEM COCTaBa U
CBOWCTB MUKPOOHBIX TMOJIMCAXapPUI0B, CTAHOBSTCS aKTyaJlbHBI, TaK KaK UX pe-
IIICHUE Ta€T BO3MOXKHOCTh BBHIOPATh OOIIIEEe HAMPABICHUE MOMCKA MPAKTHUCCKH
IIEHHBIX MOJIMCAXapUJI0B MHUKPOOPTAHIU3MOB C YI€TOM OCOOCHHOCTEH MX TIPOU3-
BOJICTBA U IPUMECHCHHUSI.

Hean 1 3agaum uccjie10BaHUA

[enbto HacTosImIeH pabOTHI ABISETCS OMOKOHBEPCHS IIEIOKOB MPOU3BOJI-
CTBA TMOJIYIIEIITION03bI U3 JPEBECHHBI Oepe3bl OAKTEPHUSIMH C MOCICIYIOMIUM I10-
Jy4eHHEM Ha X OCHOBE dHI0COPOSHTOB MUKOTOKCHHOB.

Pe3yabTaTsl U 00Cy:KIeHHE

[IpoBeneHHBIC HCCIEAOBAHUS TTOKA3QJIH, YTO HA TUTATEIIBHON Ccpefie, TPHU-
TOTOBJICHHON Ha OCHOBE IIIEJIOKOB MPOU3BOJICTBA MOIYLEIIONO3bI U3 APEBECH-
HbI Oepesbl, 7QPEKTUBHO KYJIBTUBUPYIOTCS Kak pu3ocepHbie, TaK U AMUPUT-
Hble OakTepuu (Tadmi.1).

Tabmnuua 1. Tutp 6axTepuii pu KyJIbTUBUPOBAHUYU Ha MUTATEIBHON cpee,
IPUTOTOBJIEHHOM Ha IETOKaX

HanMeHoBaHue MUKpPOOpraHu3mMa KOE/cm?
Xanthomonas sp2 1,10-10°
Agrobacterium radiobacter 4377 1,15-10°
Bacillus subtilis Y-13 1,86-10°
Azotobacter chrococom12 1,37-10°
Bacillus subtilis TR6 1,12:10°
Rhizobium leguminosarum 1082 1,18-10°
Bacillus subtilis HCS 1,16:10°
Bacillus subtilis MZ3 0,45-10°
Bacillus subtilis OP3 0,30-10°

“Turp GakTtepuii B KouTpone — 5,5-10° KOE/cm®

N3yuyenune agcopOLMOHHBIX CBOWCTB MHAKTUBUPOBAHHBIX OAKTEPUI MOKa-
3a110, yTo Hanboznee 3ppekTuBHO T-2 MUKOTOKCHH a/IcCOPOUPYIOT MHAKTUBHUPO-
BaHHbIC pu3ochepHbie OakTepuu Xanthomonas sp2 (tabn. 2). Uctunnas an-
cop6uust T-2 MUKOTOKCHHA 3THUMU MHAKTUBUPOBAHHBIMHU OAaKTEPUSIMU, a TAKKe
MHAKTUBUPOBAHHBIMU OakTepusiMu Azotobacter chrococoml?2, Bacillus subtilis
TR6, Rhizobium leguminosarum 1082, Heckonbko HUxe aacopOuus T-2 Muko-
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TOKCHUHA MHAKTUBUPOBAHHBIMU OaktepusimMu Bacillus subtilis Y—13, 3atem Oak-
tepusimu Bacillus subtilis MZ3 v Bacillus subtilis OP3. Ilpu 5ToM uCTUHHAs al-
COpOIVsI HHAKTUBUPOBAHHBIMH OAKTEPUSAMH 3HAYMTEIHLHO BBIIIIC HCTUHHOW al-
cop6umu T-2 MUKOTOKCHMHA MHAKTUBUPOBAHHBIMU JAPOKKAMHU.

Ta6numa 3. DpdexTuBHOCTb ancopOunu T-2 MUKOTOKCHMHA NTHAKTUBUPOBAHHBIMU
OaKTEePUSIMH H JPOXKIKAMH

pH 2 pH 8 Uctunnas

HammMeHnoBanue ajncopOeHTa Ancopbuum, % | Jlecop6umm, % aJICOE)/OGLII/Iﬁ,
Xanthomonas sp2 92,0 1,2 90,9
Agrobacterium radiobacter 437 84,0 3.4 81,1
Bacillus subtilis 4—13 90,6 8,3 83,1
Azotobacter chrococom 12 90,6 4,2 86,9
Bacillus subtilis TR6 92,0 5,3 87,1
Rhizobium leguminosarum 1082 89,3 1,2 88,2
Bacillus subtilis HCS 84,0 2,1 82,2
Bacillus subtilis MZ3 74,6 1,5 73,5
Bacillus subtilis OP3 80,0 4,7 76,2
Candida scottii wumamvm K—41 35,0 9,0 26,0
S. cerevisiae BKIIM Y-720 35,0 2,3 32,7

Bricokass ancopOUMOHHAs CHOCOOHOCTh MHAKTUBUPOBAHHBIX OaKTepuil
T-2 MUKTOKCHMHA MO CPaBHEHHUIO C WHAKTHBUPOBAHHBIMHU JPOXKKAMHU BbI3BaHA
HECKOJIbKUMH (aKkTopaMu. AJCOPOLIMOHHBIC SBICHUS MPOXOIAT HA TPaHUIE
pasnena ¢a3 u, NPexJe BCEro, B3aUMOCBSI3aHbl C YACIbHON MOBEPXHOCTH a-
copOeHTa, KOTOpasi BO3pacTaeT C yBEJIIMYEHUEM AUCIIEPCHOCTHU ajicopOenTa. 13-
BECTHO, YTO pa3Mephbl KJIIETOK OaKTepUil 3HAUUTEIBHO MEHBLIE Pa3MEPOB KIETOK
JIPOAOKEH M, COOTBETCTBEHHO, yJElbHAsl MOBEPXHOCTh OAKTEpUi, T.e. MOBEPX-
HOCTb aJICOPOIINH, BBIIIEC Y OAKTEPUIl, UEM Y JPOKIKEH.

JpyruM BaKHBIM (PakTOpOM, OOYCIIaBIMBAIOIIUM BBICOKYIO aJCOpPOINIO
T-2 MHUKOTOKCHMHA OakTEpUsIMM, SIBISIETCS BHEKJIETOUYHBIE MOJIMCAXapu/bl, CUH-
Te3UpyeMble OaKTEpUSIMU. DTUM MOXKHO OOBSICHUTH BBICOKYIO a/ICOPOLIMOHHYIO
CIIOCOOHOCTh MHAKTHUBUPOBAHHBIX Oaktepuit Xanthomonas sp2, KOTOpbIE HC-
MOJIB3YIOTCSL KaK MPOIYLIEHThl BHEKJIETOUHBIX MOJUCaXapHUI0B B MPOMBIILICH-
HocTu. Micxozs u3 agcopOLMOHHON CITOCOOHOCTH MHAKTUBUPOBAHHBIX OaKTepuil
Azotobacter chrococom 12, Bacillus subtilis TR6, Rhizobium leguminosarum
1082 moxHO cnenath BBIBOA U 00 3((EKTUBHOM CHHTE3€ BHEKIETOUHBIX MOJIH-
caxapuioB 3TUMHU OAKTEPUSIMH MPHU WX KYJIbTUBUPOBAHUM HA MHUTATEIBHBIX CPe-
Jax, MPUTOTOBJICHHBIX Ha IIEJIOKAaX XUMHUYECKON MepepadOTKH JApeBEeCHHBI Oe-
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pe3bl. 3aMetum, uto Apoxxku Candida scottii mramm K—41 u S. cerevisiae
BKIIM VY—720 BHEKIETOUHBIE MTOIUCAXAPUAbl HE CHHTE3UPYIOT.

PesynbTaTel HcclieoBaHUN, MPEACTABICHHBIX B TaOJ. 2, MOKa3bIBaIOT,
9yTo aacopomus T-2 MUKOTOKCHHA MHAKTHBHPOBAHHBIMU OAaKTEPUSIMH U JIPOK-
KaMHU TPOUCXOAUT 3a CUET XEMOCOPOIMH, TaK KakK JecopOlrs MHUKOTOKCHHA
npu pH 8 HesHaunTenpHa 1O cpaBHEHUIO C¢ ancopOimeit mpu pH 2. [Ipu sTom
necopOuuss T-2 MHUKOTOKCHMHA C MOBEPXHOCTH HMHAKTUBUPOBAHHBIX OakTepuit
Xanthomonas sp2 n Rhizobium leguminosarum 1082 HauMeHbIIasi 110 CpaBHE-
HUIO C IPYTUMH WHAKTUBUPOBAHHBIMU OAKTEpUSIMH U APOAcKamMu. B pesymnbraTe
UCTUHHAs afcopOrus T-2 MUKOTOKCHHA STUMU WHAKTUBUPOBAHHBIMU OaKTEpH-
MU BBIIIE 10 CPAaBHEHUIO C JAPYIMMHU WHAKTUBUPOBAHHBIMU OaKTEpUSIMHU U
JIPOMKKAMHU.

BriBOoaLI

1. YcranoBieHo, 4TO mUTaTeNbHAsl Cpe/ia, MPUTOTOBICHHAS Ha IIEIOKax
IIPOM3BOJICTBA MOJIYIEIUIIONO3bI U3 Oepesbl, MPUroHa ISl KyJIbTHUBHPOBAHUS
SHJ0(MUTHBIX, pU30CHEPHBIX U KITYOCHBKOBBIX OaKTEPHi.

2. WuaxktuBupoBaHHasi Ouomacca SHAOPUTHBIX, PU30CHEPHBIX U KITY-
OeHbKOBBIX OakTepuii a3 dekTuBHEN aacopOupyeT T-2 MUKOTOKCUH IO CpaBHe-
HUIO C MTHAKTUBUPOBAHHMU JPOXIKAMH.

3. NnaxtuBupoBanHsie puzochepusie Oakrepun Xanthomonas sp2 v Kiy-
OceHbKOBBIC OakTepuu Rhizobium leguminosarum 1082 naubonee 3¢pHEKTUBHO
anacopoupytot T-2 MUKOTOKCHH M MOTYT ObITh PEKOMEH/IOBAHBI JIJIsl TIONYUYEHHUS
MTPOMBITIUICHHBIX SHTEPOCOPOCHTOB.
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