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Ce3oHHbIE BapHallMM TEMIIEPATyPhl MPUBOSAT K MHTCHCUBHBIM T€OXUMUYECKUM
npeo0pa3oBaHUsAM CTPOCHHS M COCTaBa CyJIb(PUACOEPKAMIUX OTXOI0B 00OTAIICHHUS
30JI0TOHOCHBIX Py, aKTUBH3UPYETCS XMMHYECKOE BHINIECIaYuBaHue, (GOPMUPYETCS
KHUCITBIN IPEHaX, B PACTBOP MEPEXOMIT METALIHI M METAIUIOUIBI, B aTMOCc(epy BbIfe-
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JsieTCs CHEKTp JeTyuux coenrHeHuu [ 1-3]. OcoOblil HHTEpeC NPeICTaBISIOT OTXOIBI,
00pa30BaHHbBIE B PE3yJIbTaTE€ LIMAHUPOBAHHUS, KOTOPHIE CTAHOBSTCS €€ U MCTOYHU-
KaMH psifia MPOU3BOIHBIX CHHUIBHOW KUCIIOTHI B X0J€ MpeoOpa3oBaHus [IMAHHUTHBIX
OCTaTKOB.

HccnenoBanus JeTydnx opraHocysibGuaoB Hadamuch B 1970-x rr. Jumerun-
cynepun (AMC, C,HgS) sBnsieTcst cyniecTBEHHBIM KOMIIOHEHTOM IMOTOKAa COEAMHE-
HUM cepbl B aTMocdepy [4-6], urpaeT rinodanbHO 3HAYUMYIO pOJib B IIUKIIE YIiiepoaa
U Cepbl U BO3JICUCTBYET HA KIUMaT 3emMiu [7].

O mpucyrctBun JJMC B Bo3ayxe Haj Cylb(QHUIHBIMU OTBajlaMH MbI BIIEpPBbIC
yIoMHHaeM B paboTe [2], ero mpoayKIusi CBUAECTENLCTBYET O METHIMPOBAHUU CYJIIb-
dbuaconepkamux CoeAMHEHU MuKpoopranusMamu Pseudomonas sp. and Bacillus
sp. Jumetuncynbdoxcun (IAMCO, C,HSO) aBnsieTcst IpoiyKTOM OKUCICHUS TUMe-
tuicynbhuna. MaTepecHbIM (HDakTOM SBISETCS TO, YTO OH BOBJICYCH B OCMO- U KPHO-
3aIIATY U MEXaHU3Mbl AHTHOKCHJIAHTHOM 3aIIUTHI [6], MOATOMY €ro oOHapyKEHHE
B 3UMHEE BPEMS MOXKET OBITh CBS3aHO C BOBJICYCHHEM B TPOIECCHI KPHUO3AIIUTHI
MukpoopranuzmoB. ucynsbun yriaepogaa (CS;) - MeTacTaOUIBLHBIN MPOIYKT OKHUC-
JIeHUS CyIb(PUIHBIX MUHEPAIOB 8], OWH U3 HaUMEHee PaCTBOPUMBIX CEPHBIX Ta30B,
¥ MOKET CITY)KUTh WHIUKATOPOM OOHApPYKEHUS CYIb(PUIHBIX MECTOPOKICHU.

Mertun-ceneHupl, oOHapyKEHHbIE paHee HaJl BEleCTBOM belokioueBCKOro
oTBaJsa [3], UMEIOT, [0 HAlleMy MHEHUIO, OMOTHYECKOE MPOUCXOXKIeHNnEe. MeTunmnpo-
BaHHWE COCJIMHEHHH Se ¢ ydacTheM OMOTHI IIUPOKO PacHpOCTpaHEHHBIN MpoIliecc,
IPOTEKAIONINI B MOYBaX, ocajakax u Boje [9], ogHako MexaHW3Mbl (HOPMHUPOBAHUS
JAHHBIX COCTMHEHHM HaJl CyIbQUIHBIMUA OTBAJIaMU U3y4EHBI C1a00.

Crnenyrolne MeTauIou/-yCTOWYNBBIE 0aKTepUU y4acTBYIOT B OHMOJIOTHUECKOM
METHUJIMPOBaHUM celieHa: Rhodobacter sp., Bacillus sp., Aeromonas sp.,
Flavobacterium sp., Pseudomonas sp., Corynebacterium sp., Rhodospirillum rubrum
u Rhodocycle tenuis, Stenotrophomonas maltophilia, Enterobacteriaceae sp. [10,11].

[TepeuncrieHHbIE BEMIECTBA SIBISIIOTCS MPOAYKTAMH BOCCTAHOBJICHHUS U OKHCIIC-
HUS, TPOUCXOMAIINX B OTBAJAaX IOJ BIUSHHEM OWOTHYCCKUX M HEOPTaHHMYECKHUX
(akTOpoOB, M SBISAIOTCS HEOTHEMJIEMBIMU YAacCTSMU LIMKJIA CEPbl, CEJIeHa W a30Ta
B CHCTEME «OTXOJbI-TIOPOBBIM pacTBOP-BO3ayX». [loHMMaHue 3aKOHOB 3TOr0O LMKIA
HEOOXOIMMO [IJIsl YCTAaHOBJICHHSI MEXaHU3MOB MHTIPAllMd XUMHUYECKUX 3JIEMEHTOB
B YCIIOBUSIX THUIIEpPreHesa npu (pa3oBbIX Mepexofax MEexay TBEpAOH, KUJIKOW U razo-
00pa3HON KOMITIOHEHTaMU TEXHOT'€HHBIX CUCTEM.

Onnako, MexaHU3Mbl 00pa30BaHUs, a TAKK€ TOKCHYHOCTh JETEKTUPYEMBIX CO-
eIMHEHUIN OCTAI0TCA MaJOU3yYeHHBIMH, aKTyallbHa 3a7ja4a yCTAaHOBIICHUS POJIU OUO-
TUYECKUX (HaKTOPOB B (POPMHUPOBAHUU UX COCTABA.

[lenpto manHOW pabOTHI OBUIO OMpeaeNieHne pojin OMOTHYECKUX (HaKTOPOB
B (POPMUPOBAHUHU COCTaBa MapOTa30BbIX dMaHALUN OT CyIb(PHUACOACPKAILIUX OTXO-
JIOB TOPHOPYIHOT'O MTPOU3BOJACTBA HAa MPUMEpPE Y PCKOT0 OTBaJIa 30J0TOPYIHOIO Me-
cropoxaenust (KemepoBckast o6nactp). [IpoBeneH 3KCHEPUMEHT IO OMPECIICHUIO
COCTaBa CEJIeH-, a30T- U CEPOCOJAECPKAIMX OPraHMYECKUX BEUIECTB B MApoBOHl (haze
HaJ OBEPXHOCTHIO 1) aBTOKJIABUPOBAHHOM MPOOBI BEIlleCTBa OTXOJOB; 11) BEIlleCTBa
OTXO0/I0B ¢ 10OAaBKOM KyJIbTUBUPOBAHHOW OakTepuu Buna Bacillus mycoides.
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VYpckoit oTBanm pacrmonoxeH B moc. Ypck KemepoBckoit obmactu, oOpa3oBaH
B 30-X rojax Mpouuioro BeKa MOCJ€ M3BJICYEHUS 30JI0Ta LIMAHUPOBAHUEM W3 30HBI
oKkuciieHus: kouenanHoro Hoo-Ypckoro MectopoxaeHust (Ypckoe pyJaHoe ToJie).
CutomiHble pyabl COCTOST U3 CyJbPUAOB: MUPUTA, chajepuTa, XaJbKOINUPUTa, OJIEK-
JBIX pyA, TaJICHWTa, apCeHONUpHUTa, OOpHUTA, KOBEIMHA, XalbKo3uHA. KulbHbIE
MUHEpaJIbl MPEJCTaBICHBl KBapIEM, CEPULIUTOM, OApUTOM, KAJbLIUTOM M THUIICOM.
OTx0/pI IEpepabOTKU CKJIAIUPOBAHBI B MOWME pydbsi B JBa HACHIITHBIX OTBaja 0e3
3aIIUTHBIX TEXHUYECKUX COOPYKeHUU uiu aamb6. B pesynbrare chopmupoBaHbl Ha-
ceinu BbicoTor 10-12 m. Jlng skcniepumeHTa ObUTH B3ATHI MPOOBI U3 OTBaJla KBapII-
MIUPUTOBOM CBHIITYYKH U3 MEHEE OKUCICHHOU 30HBI B CEBEPO-3alaJHOM YaCTH XPaHU-
mumia (puc. 1).

= | Livingarea
e .
"

b Baritic tailings

S Acid mine drainage 8 S

7 T L

Puc. 1. Pacnonoxxenue u pororpadun Ypckoro oTBana u JpeHaAKHOTO PyUbs

Jlnist u3ydeHus: poiau 6akTepuaibHOM MUKPOGIOPHl B U3MEHEHUU XUMUYECKOTO
cocTaBa OTBajJOB ObUI TPOBEICHO KYyJIbTHUBHUPOBAHHWE BBIJICICHHOTO M3 OTBaJsa
wramma Bacillus mycoides ¢ nmociienyronuyM aHaau30M COCTaBa HAKOMUBIIHMXCS Ha
KYJIbTYPQJIbHON JKUJAKOCTBIO COEAMHEHUN C IIOMOLIBIO Ta30BOM XpOMATO-Macc-
CHEKTPOMETPHH.

1 Mkr mopojnbl OblIO BbicesiHO Ha yamky Ilerpu ¢ nurarenvHoll cpepoii LB
B 1.5% arapose, yamka [letpu Obuia ocTaBiieHa Ha CTOJIE TPU KOMHATHOW TeMIIepa-
Type Ha 4 cyTok. Beipocio okoio 50 koyioHu# pa3HbIX BUAOB OaKTEpHUii, B TOM YHUCIIE
nBe Bacillus mycoides. C OMOLIBI0 MUKPOOMOJIOTMUECKON METIU BO (PJIAKOH, CO-
nepsxamuid 100 mit sxuakoit nurarensHoi cpeapl LB Obut 3acessH oToOpaHHBIN OUMH
U3 JIByX paHee MOJYyYeHHBIX MTaMMOB Bacillus mycoides, u ObuT TOCTaBIIEH B TEPMO-
cTatupoBanHyIo Kadanky mpu 30°C i 40 060poTax B MHHYTY Ha HOUb. BBl pom3Be-
JIeH 3aCeB MHOKYJSATa M MHKyOauus mramma Bacillus mycoides BO (iakoHBI U TO-
cienyomas UHKyOauusa. bakTepranbHbIil TUTP KyJIbTYpaJbHOM KUAKOCTH — YHCIIO
kononneoOpasyronmx exuan (KOE) B 1 oM’ ycTaHaBIMBajiCs IyTeM 3aceBa
1/100 mkn Ha yamky I[lerpu ¢ arapuzoBannoi cpenoit LB. Ilocne unkyodamuu mnpu
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KOMHATHOHM TeMmIlepaType B T€YEHHUE 2 CYTOK IMOACUYHUTHIBAIOCH YUCI0 KOonoHUU (N).
Turp (T) Beraucmsuics mo gopmyie: T=N-10° KOE/cv’.

Tutp nroKymsta coctasma 10-10° KOE/cv’. Bo (hi1akoHBI, B KOTOPBIE 3aCEBaIA
mTamMM, ObUTO 3acessHo 1o 10 MJI MHOKYJISITa, TO €CTh 10x10” KOE. Tak kak 06beM
KyJIbTYpadbHOM >XKUAKOCTU ObLT paBeH 200 mul, UCXOJHBIN OaKTEpUATbHBIA TUTP CO-
crasua 0.5x10° KOE.

Jlist skcriepuMenTa ObUTH B3SIThI YETHIPE Maphl CTEKISIHHBIX OyThIJIEH €MKOCThIO
500 MJ1, B KXyl M3 HUX NOMENIAIN Pa3IMyHble KOMIOHEHTHI: I) muTarenbHyro
cpeny 150 mu, HaBecky 50 rp. I'pynra otBanoB u 6akrepuu (koiobr NeNe 1,2); 11) nu-
TaTenbHyto cpeay 150 mi, maBecky 50 rp. I'pynTa otBanoB (kon6br NeNe 3-4); I1I)
nuTaTenbHyo cpeny 150 mur u 6akrepun (kon0b1r NeNe 5-6); IV) nurarensHyto cpeny
150 m 11 (k0661 NeNe 7-8) (Tabm. 1). Jlo noGaBnenus B koyObl OakTepuii (NeNe 1, 2, 5,
6), Bce mpo6bl apToKIaBMpoBany 20 MunyT npu 120 °C.

Tabnuya 1
YcnoBus IMPOBCACHUA OKCIICPUMCHTOB
Ne k01651 Ne mapsr Pacmmmdposka
1,2 I [MutarensHas cpena+ Bacillus mycoides +rpynt (CBI')
3,4 II [TutatenbHas cpena+rpyHt (CI')
5,6 I [TurarensHas cpenat Bacillus mycoides (Cb)
7,8 v [Murtatenshas cpena (C)

@D1akOoHBI OCTaBWJIM 3aKPBITBIMU TepMeTusupyromeid mienkou Ilapadpunem M
npu Temmeparype +35 °C. Uepes 28 4acoB OT Havaja SKCIEPUMEHTa ObLT U3MepeH
THTp GaKTepHil, TO eCTh YNCIO KonoHHeoOpasyromux eauunn (KOE) B 1 em®. doto-
rpaduu KOJIOHUH, BBIPOCIINX B pe3yibTaTe BbiceBa 1/100 MK KyJIbTypaldbHOM KU/
KocTu Ha vamky [lerpu ¢ arapusosanHoii (1,5%) cpenoit LB, npuBeaens! Ha puc. 2.
Ha xaxxgo# wamke lletpy moACYUTHIBAIIOCH YUCIIO KOJOHUHM, YTO MO3BOJIMIIO BBIYUC-
JTUTH OaKTepHabHBIN TUTP. B diakonax 5 u 6 ¢ muTaTenbHOU cpeioii 0e3 rpyHTa OT-
BaoB TuTp cocraBua 6.4-10° KOE/cM’, To ectb yBemmumucs moutd B 13 pa3s
[0 CPAaBHEHUIO C UCXOJHBIM. B TO ke Bpems B uiakoHax 1 u 2 ¢ muTaTenbHOU cpe-
JIOM C TPYHTOM OTBajia, TUTP YBEIUYWIICS JIUIb HEMHOTUM OoJiee, 4eM B 4 pa3a u co-
craBua 2.2 10° KOE/cm’.

OpHoBpeMeHHO ¢ u3MepeHueM tutpa B guakonax NeNe 1, 3, 5, 8 npobooTdop-
Hukom AHII-11 (OOO «CHUBEJI», HoBocubupck) Ha KOHIIEHTPATOp C COPOECHTOM
Tenax TA ObiTu 0TOOpaHBI MPOOBI BO3ayXa JUIsl MOCIEAYIONIEro aHanu3a B Jabopa-
TOPHUHU METOJOM ra3oBoil Xxpomaro-macc-crekrpomerpuu (I'X/MC).

B pesynbrare o6padotkn I'X/MC naHHbIX ¢ moMmoIisio mporpamMmmbel AMDIS
1 0a3bl JaHHBIX MacC-CIIEKTPOB dJekTpoHHOU noHu3anuu (NIST 2017) B mpobax ori-
peesieH NIUPOKUI CIEKTP JIETyYHX OpPraHUYECKUX COeIMHEHUM (Talit. 2).
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Puc. 2. Kononuu Bacillus mycoides, Beipociiue B pe3yibTaTe BbiceBa 1/100 Mk
KYJIbTYpajabHOM )xuaKkocTu ¢ pakoHa Ne5 Tonbko ¢ LB cpenoii (cneBa)
u ¢ ¢pnakona Nel ¢ LB cpenoit, congepxkaiieit 50 T rpyHTa 0TBajIoB (CrpaBa)

Tabnuya 2

CocraB napoBoii (pa3el HaJ TpodamMu yepes 28 yacoB
TocJIe Ha4asa SKCIePUMEHTa, MKI/M>

Ne ko661, mdp mpoOsI

Hapametp Nl | Ne3 | N5 | N8 | N0
CeneHcopep kalniue CoOeIMHEHUS CbI' cr Cb C
Jnmernncenenuy 90 47 H.0. H.0. 72
Meruncenenanerar 6.7 0.67 H.O. H.O. H.O.
JlumeTunTuocesneHu 145 93 H.O. H.O. 7.5
MeTtui guceneHu 14 1.2 H.0. H.0. 94
JlumeTni ceneHoaucynbhu 14.2 53 H.O. H.O. 0.5
Cepocopepxaiiiie CoeTuHEHHs
Hucynsdun yraepona, CS, 68.2 18.6 8.0 H.O. 62
Jumermicynspun* 270 370 2500 64 50
Jumernn nucynbbun 137 95 83.6 H.0. 3.2
JIMMeTHI1 TpUCyIbQuI 229 130 18.2 10.4 2.1
Jlumetun Terpacynbhu 31.2 52 H.O. H.O. H.O.
JluMeTHI neHTacyabpun 0.4 24 H.O. H.O. H.O.
S6, S7, Sg 24 5.5 H.0. H.0. 59
A30TCcoAepKaIINe COCAMHEHUS
OTHI0BBIN 3(pUp a30THON KUCIOTHI 12.6 H.O. H.O. H.O. H.O.
MeTun->TiIoBbIN 3Qup a30THON KUCIOTHI 21.5 H.O. H.O. H.O. H.O.
MeTua-nponuioBslid 3pup a30THON KHUCIOTHI 17.2 H.O. H.O. H.O. H.O.
benzonuTpui 4.3 0.86 2.8 4.3 10.3
[Ipoune
2-I'entaHOH 1.3 0.30 0.30 H.O. H.O.
2-METWINPONAHOBAsi KMUCJIOTA 28 4.3 H.O. H.O. H.O.
3-meTtun OyTaHoBast KUCIOTA U 2-METHI 43 29 44 o, o,
OyTaHOBast KUCJIOTa

Ipumeuanue: CBI" - nutatensHas cpena+ Bacillus mycoides +rpynt, CI' - nutaTensHas cpe-
na+rpynr, Cb - nurarensHas cpenat+ Bacillus mycoides, C - nutaTenbHas cpeia; H.0. — He O0OHapy-
KeHo, [ — rpyHT 6e3 nuTaTenbHON Cpeibl 1 OaKTepuil.
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Cpenu celieH-coJiepkKaluxX BEIIeCTB HalJIeHbl METWIMPOBaHHbIE (OPMBI cee-
HUJIOB U UX MPOU3BOJHBIX (TabJ. 2), KJIACChl OMACHOCTU KOTOPBIX HE YCTAHOBJICHBI.
B HanbGonplux KOHLIEHTpAUAX HalAeHbl nuMmeTuiceneHu (1o 90 MKF/M3) U JTUMe-
THnTHOCEIeHH T (10 145 MKr/M’). Bosee BBICOKHE KOHICHTPAIINH METHIIOB B BO3IYXE
HaJ NpodamMu OTBAJIOB ¢ NuTaTenbHOW cpenoi u OGakrepusimu (CBI') B cpaBHeHHH
¢ npobamu 6e3 6akrepuii (CI') yka3piBaeT Ha TO, UYTO UMEET MECTO OMOTHYECKOE Me-
TUJIMPOBAHUE C YYaCTUEM pacCMaTpUBaeMbIX HaMH OakTepuit Baccilus mycoidus.

Cpeaun cepoconepxamiux coenuHenuit — aumetwicynbhun (AMC), numerun
mucynbhun, (C,HeS,), numetunau-, Tpu-, TeTpa- U MeHTacyIbGUIbI — MPOAYKTHI Me-
TUJIMPOBAHUS CYJIb(PHUIOB, copepKanuxcs B oTBanax. Mx cBoiicTBa Mano uccienoBa-
HbI, TOKCUYHOCTh HE yCTaHOBJICHA, UCKItoueHue cocTaisgeT JIMC (4 kiacc onacHo-
ctu 1o [12]). OOHapy>keHa dJIeMEeHTapHas cepa B BUJE UKIMYECKUX aJITIOTPOTIOB Sg,
S+, Sg, a Taxxke gucynbdun yriaepoaa (CS,). Uro kacaercs CS,, 3TOT BBICOKO OIMACHOE
jetydee coenuHenue (2 kiacc no [12]) oOHapyxeHO B mpoOe, cojaeprKaileid Mmura-
TEIBHYIO cpemny, Oakrepun u BemiecTtBO orBania (CBI, Tabm. 2) B KOHIEHTpaIuu
68.2 MKr/M’, 4T0 Gosee ueM B 2 pa3a MPEBBIMIAET MAKCUMAIBHO pasoBoe ITJIK ms
3arpS3HSIOMIX BEIIECTB B arMOC(EPHOM BO3AyXe HACENeHHBIX MecT (30 MK/,
[12]). OnHako, B OTJIMUKE OT CEJICHCOIEPKAIUX BEIIECTB, CPABHEHNE KOHIIEHTPAIIUMA
B npo6e ¢ 6uotoit (ChI') u 6e3 (CI') He BHOCUT SICHOCTH B MMPUYACTHOCTh OAKTEpU K
poleccy MEeTUIUpoBaHusl. MOKHO TPEANONOKUTh, YTO B SMHUCCHIO METHJIUPOBAH-
HBIX CEpOCOJIEPKAIMX COCIWHEHUN BHOCUT BKIJIAJl NMUTaTenbHas cpena. Hamuuue
IUKTHYecKoi cepbl B pobax CI' u I B GOMbIIMX KOHIEHTpaumsIx (5.5 u 5.9 mxr/m’
cootBeTcTBeHHO), deM B CBI' (2.4 MKI/M’), YKa3bIBaeT Ha 3aKOHOMEPHO aOHOTHHE-
CKMI MEXaHHW3M OOpa30BaHUs JTOTO COeNMHEHMs. bim3koe coaepkaHue B mMapax
AJIEMEHTapHOM Cephl BO BCEX MPO0ax ¢ TPyHTOM, MO-BUAUMOMY, CBA3aHO C TEM, UTO
OHa TEePBOHAYAILHO MPHUCYTCTBOBAJA B 3aMETHOM KOJIMYECTBE B TBEPIBIX O0Opa3liax.
A B CUJIy HU3KOW JIETYyYECTH, €€ KOHILIEHTPALMA OKA3aJIaCh MaJO NOABEPKEHA BO3-
JNEUCTBUIO B XOJI€ JAaHHOTO AKCIIEPUMEHTA.

Cpenu a3oTcoiepalux COeAMHEHUM HHTEPECHBI TPU CJIOKHBIX 3dHpa a30THOU
KHUCIIOTBl — ATUJIOBBIN, METHJI-3THIIOBBIA U METUJI-IIPONUIIOBBINA, KOTOpPbIE ObLIN Hail-
JICHBI B KOHIGHTpanusx 12.6, 21.5 1 17.2 MKI/M® COOTBETCTBEHHO TOJBKO B MPOGAxX
¢ nmpucyrctBueM Bacillus mycoides (CBI'). DTu azorcoaepkaiiie COeIUHEHUS OT-
CYTCTBYIOT B BO3AyX€ HaJ IpyHTOM 0e3 OakTepuid, YTO JaeT OCHOBAHUE MPE/IOJIO-
KUTh OMOTUYECKYIO IPUPOAY UX 00pazoBanus. BaxxHo, 4TO ATHIIOBBIN A(Up a30THOM
kuciaoTel (C;HsONO;) MOXeT BBICTyNaTh B Ka4€CTBE AJIKWJIMPYIOUIETO areHTa s
CcynbGUI0B, KPOME TOT0, OH TOKCHYEH, CIOCOOCH OKHUCIATh reMornoOuH. OmauH
U3 TIPEIOIOKUTEIIBHBIX MexaHn3MoB obOpazoBanus C,HsONO, B mpupoHBIX cpe-
JlaX — B PE3yJIbTATE KU3HEACSITEIIbHOCTH aHadPOOHBIX MPOMMOHOBOKHUCIIBIX OaKTepuit
(Propionibacterium) [13].

Kpome toro, oonapyxen 0ensonutpuin (CqHsCN), coequnenue 2 kimacca onac-
HOCTH, B KOHIEHTparmu 10 10.3 MKr/M°. BEeH30HUTpPHI SBIAETCS TIPOU3BOIHBIM CH-
HUJILHOM KHCIIOTHI B XOJIe¢ MpeoOpa3oBaHUs ITMAHUJHBIX U POJIAHUJIHBIX OCTATKOB
B OTXOJIaX.
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B coctaBe opranndeckux COeMHEHHM, OOHAPYKEHHBIX HaJ TTOBEPXHOCTHIO Y-
CKHX OTBaJIOB, OOHAPYKEH IMIUPOKUH CIIEKTP JETYUUX CEePO-, CEICH- H a30TCOAepKa-
X OPTaHUYECKUX BEIIECTB.

[TpucytcTBUe METUI-CYIB(OUIOB W METHII-CEJICHUIOB CBUIECTEIHLCTBYET O OHO-
THYECKOM METHJIUPOBAHUM CYJb(DUIHBIX U CEJICHUIHBIX COCIMHCHHH B COCTaBE OT-
X0JI0B ¢ yuactueMm Oaktepuit Baccilus mycoidus.

OOHapyXeHBI JICTYYUE CIOXKHBIC dPUPHI a30THOW KHCIOTBI, KOTOPHIE WMEIOT
OMOTHYECKYI0 TpUPOay OOpa30BaHMsI M BBICTYIAIOT B KA4YECTBE AJTKUIUPYIOIIETO
areHra il CyJIb(QUA0B. DKCIEPUMEHT MOATBEPKIAET OMOTHIECKOE MPOUCXOKIACHHUE
OCH30HUTpPWIIA, KOTOPHIN SBISETCS MPOW3BOIHBIM CHHIJIBHOW KHCIIOTBI B X07¢ OHO-
THYECKOTO MTPeoOpa30BaHUs IMAHUIHBIX U POJIAHUTHBIX OCTAaTKOB B OTXOaX.

[TpucyTcTBHE BemIECTB BTOPOTO Kjlacca OMAcHOCTH, AUCYIbGuAa yriepona
U OCH30HUTPHUIIA, CPEIU JIETYUYNX COCTUHEHUI HaJ OTBAJIaMU yKa3bIBaeT HA HEOOXO-
JMMOCTh UCCIICIOBAaHMSI MEXaHU3MOB MX oOpaszoBaHus. JlanpHeilmiee u3ydeHue ce-
30HHOW TWHAMHUKU KOHIEHTPAIMK a30TCOAEpIKAIINX dMaHAIWi HaJ YPCKHUMH OTBa-
JaM#, MOXKET JaTh MH(pOpPMAIHIO 00 MHTEHCUBHOCTH OHMOJECTPYKIIMH OTXO/OB IHa-
HUPOBAHUS 3aBUCUMOCTH OT BPEMEHHM TO[a, UTO SBISETCS aKTyaJIbHOM 3a1aveii B yc-
noBusx kiaumara Cubupm.

Paboma evinonnena npu noooepocke npoexmos @HU NeNe 0331-2019-0031,
0266-2019-0008, 0331-2019-0029.
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