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AHHOTALIMSA

KonuuectBo crpanun - 71, pucyHkoB - 23, tabmui - 11, UCmoib30BaHHBIX
HMCTOYHUKOB - 45,

KuroueBble ci10Ba: MovBa, rcM, 3arpsS3HeHne, HePTEIPOAYKThI, MUKPOOHOTA,
YTUIIH3ALUSL.

OO0beKkThl HCCJIe0BAHUA: [LITAMMbl MUKPOOPTaHU3MOB, BBIJCICHHBIE W3
nouBeHHbIX 00pa3uos — [117, K13, I110, I19 u mrrammer npenapara Pogooen-TH.

Henb: ycTaHOBUTH M BBIIECIUTH MUKPOOPTaHU3MBI-IECTPYKTOPHI TrOproye-
CMa304HbIX MaTE€pPUAJIOB.

Metoabl  HMcCIeIOBAHUS:  MHKpPOOMOJIIOrMYECKHE  (KyJIbTHBUPOBAHHE
MUKPOOPraHU3MOB), dKojormueckuid (Bousaue ['CM  Ha  paszHooOpasue
MHUKPOOPTaHU3MOB B TTOYBE, ONIPEICIICHUE CHIDKEHHSI TOBEPXHOCTHOTO HATSDKEHUS),
onoxumuyeckue (OnpeneneHne 3MYJIbIUPYIOMIE aKTHBHOCTH, CIIOCOOHOCTH
OTOOpPAaHHBIX IITAMMOB OKHCIIATH NapauH Ha pa3IMUHbIX CyOcTpaTax (reKcajieKaH,
MacJio iepepaboTaHHOE U HelepepadOTaHHOE)).

Ilosry4yeHHbIe pe3yJIbTATBI: B XOJA€ IMPOBEACHHBIX HCCIEIOBAHUI ObLIM
OTOOpaHbl ~ 4YeThIp€  ITaMMa  MHKPOOPTaHHU3MOB,  KOTOpPHIE  MPOSIBUIIH
NOTEHIMAIBHYI0 CIHOCOOHOCTh K JAErpajali TOproYe-CMa30YHBIX MaTepHalIoB
(I'C™M) - 1110, 1117, 119, XK13.

OTH IITaMMbl XapakTEPU3YIOTCA SMYJIbIUMPYIOIIEH aKTUBHOCTBHIO HA
pasnuYHbIX cyOcTparax, a TakXKe CIOCOOHOCThIO K OKHCJIEHHUIO pa3IMYHBIX
He(TEenpoIyKTOB.

MuHMManBHBIA  NOKA3aTellb  AMYJbIUPYIONIEM aKTUBHOCTM Yy  BCEX
OTOOpaHHBIX M30JSATOB HAOMIOAANCS B OTHOUIEHUHM HenepepadOoTaHHOro macia —
MHJIEKC dMYyJIbrupoBanus He npesbimai 20%. Bpicokas akTUBHOCTh OTMeUEHa y 4
M30JIITOB B OTHOIICHHM TMepepadoTaHHOTO Macia | coctaBujia 53-62%.
Haubonbias sMynbrupyroiiasi akTHBHOCTh OTMedeHa y u3ossita JK13 B oTHOIIeHuH
reKCcaiekaHa, MHIEKC dMYJIbIUPOBaHU KOTOPOTO cocTaBmil 48-56%.

Mzomsater K13, 119 u I110 cnocoOHBI K OKUCICHUIO BCEX MPEICTABICHHBIX
He(TEenpoayKTOB, MpUYeM Haumbojee AaKkTUBHO B OTHOIIEHHWU TeKCaJeKaHa,
HerepepadoTaHHOTO M nepepaboranHoro macna. ns uzomsta 1117 xapakrepen
cnaOblii POCT Ha cpefie ¢ J00aBIeCHUEM HerepepadOTaHHOTO U TMepepadOTaHHOTO
MacJa, a Tak)Ke reKcajiekaHa, 1 YMEpEHHBIN poCT IpU BHECEHUU HE(PTH.

Ouenka tuapoPoOHOCTH BhIsSIBUIA, 4TO M30aAT [19 obnmamaer BbICOKOM
ruapopoOHOCThI0O — 26%, B TO BpeMs Kak OCTajbHbIE M3OJSTHl HMEIOT
OTpHULATENIbHbIE 3HAYECHUS JAHHOTO MapaMeTpa, YTO MOXKET CBHUIETEILCTBOBATH 00
0COOOM  XapakTepe B3aUMOACHCTBUS KJIETOK JTUX MHUKPOOPraHU3MOB C
ruipooOHBIM CyOCTpaToMm.



OKCIIEpUMEHT 10  OIIEHKE MHKPOOHOro pa3HooOpa3us B  IO4YBE
IPOAEMOHCTPUPOBAJ HAIMYKE MTUPOKOTO CIIEKTPa Pa3TUYHBIX MUKPOOHBIX TPy B
uccienqyeMom  oOpasme. Opnako Boszaeiicteue ['CM  Ha  pasHooOpasue
MUKPOOPTraHU3MOB B IIOYBE MOXKET IPHUBECTH K CHWXKECHHIO OHOJIOIHMYECKON
AKTUBHOCTH IMOYBBI U HAPYLIEHUIO €€ SKOCUCTEMHBIX (DyHKIUH.

Pe3ynbraTel MCCNENOBaHHUS  CHHJKEHHS  IMOBEPXHOCTHOIO  HATSHKEHHUS
MOKa3bIBAlOT, YTO B TMPHUCYTCTBUU TOprode-cMa3ouHblx MmarepuanoB (I'CM)
IPOUCXOAUT CHIKEHUE TOBEPXHOCTHOTO HATSDKEHHsT BO BCeX 0Opas3nax Iio
CPaBHEHHMIO C KOHTPOJbHOM rpynmnoi. OpHAKO CTEMEeHb HTOTO CHUKEHUS
pasznuyaeTcs B 3aBUCUMOCTH OT HNPUMEHEHHOIO IITaMMa MUKPOOPraHU3MOB. DTO
CBUJETENBCTBYET O IMOTEHIUATBHOM CIIOCOOHOCTH PACCMOTPEHHBIX IITAMMOB K
necrpykiuu [ CM.

OTHOCHUTENIBHO KOJIMYECTBEHHOro ompeneneHus ['CM, BBISBICHO, 4TO B
nouBax, oOpaboraHHbIX Tonbko ['CM, HaOmromaeTcss MeUICHHOE H3MEHEHUE
KOHIIEHTPALIMM JAHHBIX MaTepUalioB B TEUEHHUE UccieayeMoro mnepuonaa. OmaHako
no0aBiieHrEe KyJIbTyp IITaAMMOB MHKPOOpraHu3mMoB u Ouonpenapara Pogo6en-TH
yckopsieT mporiecc Ouoaerpamauuu ['CM. Haubonee 3¢@dexkTuBHOE CHUXKEHUE
koHueHTpaunu I'CM gocturaercs npu KOMOMHUPOBAHHOM NMPUMEHEHHH IITAMMOB
MHUKpPOOPraHU3MOB U KOMIIOHEHTOB Ponooen-TH.

Takum  00pa3oM, UCIONB30BAaHME IITAMMOB MHUKPOOPraHU3MOB U
ouonpenapara Ponoben-TH cnocobcTByet 3dhdextuBHoi Oduonerpananuu 'CM B
MOYBE, YTO MPECTABISAET MOTEHIUAIBHYIO IEPCIEKTUBY sl pa3pabOTKH METOOB
YCKOpEHHOU 1 3(hEeKTUBHON OUMCTKU MOYBEHHOM cpefibl OT 3arpsisHeHuid ['CM.
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AHATALBISA

Konpkacup craponak - 71, mamonkay - 23, tabmm - 11, BBIKapbICTaHBIX
KpBIHIL-45.

KarouaBbis caoBbl: [7eba, ['3M, 3abpymkBanHe, HadTanpamyKThl,
MUKpPOOMOTA, yTHLUTI3aIbIs.

AO'eKTbI 1ac/ielaBaHHs: IITaMbl MiKpaapraHizmay, BbIA3€EJICHbIS 3 TI1e0aBbIX
y3opay — I117, K13, I110, I19 1 mrramsr npanapara Pogo6en-TH.

MbTa: ycransBamb 1 BBUIYYBIIb MiKpaapraHi3Mbl-IICTPYKTaphl rapyda-
3Ma3a4HbIX MaTIPhIIAY.

MeTtaabl aacjaeraBaHHA: MiKpaOisIariaHpls (KynbThIBAaBaHHE
MiKpaaprasizmay), skanariunsl (ymisly I'3M Ha pazHacTaliHacllb MiKpaapraHizmay
y miebe, BbI3HAYDHHE 3HDKIHHS MaBSpXOyHAra HaILDKAHHA), OISIXIMIYHbIA
(BBI3HAUAHHE HMYJIBIUPYIONIEH AaKThIYHACLI, 30JbHACLI agaOpaHbIX IITaMay
akicysip napadiH Ha po3HBIX cyOcTparax (TeKcajiekaH, ajield meparpaiiaBaHae i
HereparpalaBatae)).

ATpbIMaHBbISA BBIHIKI: Y X0/13€ TPaBEA3EHbIX JaciieJaBaHHAY ObLIl agaOpaHbl
yaTblpbl IITaMy MiKpaapraHizmay, sKis OpasBUIl NaT3HIBIMHYIO 310JbHACIH J1a
JPrpajankll rapyda-aMasadnbix MaTapsisay (I'3M) - I110, 1117, I19, 2K13.

I'5ThIs mITaMBI XapaKkTapsI3yIOLa SMYJIBIHPYIOMIEH AKTHIYHACIIO HA PO3HBIX
cyOcTparax, a Takcama 370JIbHACIIIO JIa aKICIICHHS PO3HbIX HadTanpaaykray.

MiHiIMalIbHBI MaKa34YblK SMYJIbIUPYIOLIEH aKTBIYHACII Ba YCiX agaOpaHbIX
M30JISITOB  Hazipaycs Y JauyblHEHHI Ja HemepampalaBaHara ajero-1HJIKC
sMyabrupoBanus He mnepasbimay 20%. Beicokas axkTelyHacup aj3HadaHa y 4
M30JISTOB ¥ JauybIHEHHI Ja MeparpaiaBadara ajero 1 ckiana 53-62%. Haitbonbias
SMYNBIUpYIOUIas aKThIyHacUp aja3HayaHa ¥y wuzonsata K13 ¥ naubiHeHHI 12
reKcajiekaHa, 1HJ9KC SMyJIbrUpoBaHusl sikora ckiay 48-56%.

Mzonsater K13, TI9 1 [110 3m0mbHBIA 1@ akicleHHs YCIX MpajCcTayJIeHbIX
HaTanpagyKray, MpblYbIM HaAMOONBII aKThIYHAa Yy JaYbIHEHHI Ja TeKCaJeKaHa,
HereparipaliapaHara i rneparipananatnae anero. J{is uzomnsra [117 xapakTapHbl c1a0bl
pPOCT Ha acsponi3l 3 AaJlaHHEM HelepamnpalaBaHara i rnepamnpamaBaHae macia, a
Takcama rekcajiekana, 1 yMepaHbl pOCT MPbl YHACEHHI HATHI.

AupHKa rigpagoOHbIX BbIABUIA, WWTO BbUIBIO [19 Bajmomae BbICOKai
rigpadoOHbIX — 26%, y TOM Yac sSIK acTaTHIS U30JSThI MAIOLb aAMOYHBISI 3HAYDHHS
Jaj3eHara IapaMerpy, IITO MO)XKa CBEIYbIllb a0 aJMBICIIOBBIM XapaKTapbl
y3aemai3esiHHS KJIETaK IIThIX MIKpaapraHizmay 3 riipadoOHbIM cyOcTpaTam.

OKCHepbIMEHT TMa alpPHIBl  MiKpoOHara pasHacraiiHacui Yy 1iebe
NpaJdMaHCTpaBay HasyHacllb ILIbIPOKara CIEKTPY PO3HBIX MIKPOOHBIX TpyH y
JOCJEIHBIM Y30pbl. AnHak y3n3esHHe ['3M Ha pa3HacTaiiHacp MiKpaapraizmay y



r1e0e MOoXKa PBIBECL /1a 3HDKIHHS OlsuIaridyHai akThIyHACI 171e0bl 1 TapyIIHHS e
HKOCHUCTEMHBIX (DYHKIIBIH.

Briniki nacienaBanHs 3HDKIHHS MaBSIpXOYHara HaIsHKIHHS MMaKa3Barollb, IITO
¥ mpeICyTHaclll rapyd4a-zMa3aunbix marapeisiiay (I'3M) anOsiBaeniia 3HIXKIHHE
naBsipXoyHara HallsDKIHHS Ba YCiX y30pax y MapayHaHHI 3 KaHTPOJbHAW Tpymai.
AJTHaK CTyIeHb IITara 3HIKIHHS aJpO3HiBaeIIa ¥ 3aJIe’KHACII ]l y)KbITara mramy
MikpaapraHizMay. ['9ta cBemublllb a0 MaTHIBIHAN 3707bHACII Pa3TICIKAHBIX
mramay aa a3ctpykisii ['3M.

AnmHOocHa KojbkacHara BbI3HAWdHHS [3M, BeIAyIeHa, mTO ¥y mTiebax,
amparaBadbplx ToNbKI ['3M, Hazipaema maBoibHAE 3MSHCHHE KaHIDHTPAIIBI
JAJ3€HBIX MaT3phlsuIay Ha Mpalsry JocieHara nepbisaay. AJHaK JaJlaHHe KyJIbTyp
mramay Mikpaapradiamay 1 Oismpsnaparay Pomoo6en-TH mnackapae mparae
ouonerpaganu ['3M. Haiibonpm >QekTbiyHae 3HDKIHHE KaHIPHTpaubll ['3M
jJacsraela mpbl KamMOlHaBaHbIM  YIKbIBaHHI IITaMay MIKpaapraHizmMay i
kamnaHneHntay Pono6en-TH.

TakiM 4YblHaAM, BBIKapbICTAHHE IITaMay MiKpaapraHizmay 1 Oismpamnaparay
Pono6en-TH cnpeisie adexthiyHail Oispdrpagansii ['3M § mebe, mro Vaymise
NaTAHUBIMHYIO MEPCIEKTHIBY IJIs1 pacHpalloyKl MeTaiay nackopaHai 1 3(heKThIyHail
aubICTKI Tie0aBail acaponss ajn 3a0pymxBanHsy ['3M.
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ANNOTATION

The number of pages - 71, figures - 23, tables - 11, sources used - 45.

Keywords: soil, fuels and lubricants, pollution, petroleum products,
microbiota, recycling.

Objects of research: strains of microorganisms isolated from soil samples —
P17, J13, P10, P9 and strains of the drug Rhodobel-TN.

Purpose: to identify and isolate microorganisms-destructors of fuels and
lubricants.

Research methods: microbiological (cultivation of microorganisms),
ecological (the effect of fuels and lubricants on the diversity of microorganisms in
the soil, determination of surface tension reduction), biochemical (Determination of
emulsifying activity, the ability of selected strains to oxidize paraffin on various
substrates (hexadecane, processed and unprocessed oil)).

The results obtained: in the course of the conducted studies, four strains of
microorganisms were selected that showed a potential ability to degrade fuels and
lubricants (fuels and lubricants) - P10, P17, P9, J13.

These strains are characterized by emulsifying activity on various substrates,
as well as the ability to oxidize various petroleum products.

The minimum index of emulsifying activity in all selected isolates was
observed for unprocessed oil — the emulsification index did not exceed 20%. High
activity was noted in 4 isolates with respect to processed oil and amounted to 53-
62%. The greatest emulsifying activity was observed in isolate J13 with respect to
hexadecane, the emulsification index of which was 48-56%.

Isolates J13, P9 and P10 are capable of oxidizing all the presented petroleum
products, and most actively with respect to hexadecane, unprocessed and recycled
oil. The P17 isolate is characterized by weak growth on medium with the addition
of unprocessed and recycled oil, as well as hexadecane, and moderate growth when
oil is added.

The hydrophobicity assessment revealed that the P9 isolate has a high
hydrophobicity of 26%, while the remaining isolates have negative values of this
parameter, which may indicate the special nature of the interaction of the cells of
these microorganisms with the hydrophobic substrate.

An experiment to assess microbial diversity in soil demonstrated the presence
of a wide range of different microbial groups in the sample under study. However,
the effect of fuels and lubricants on the diversity of microorganisms in the soil can
lead to a decrease in the biological activity of the soil and a violation of its ecosystem
functions.

The results of the study of surface tension reduction show that in the presence
of fuels and lubricants, surface tension decreases in all samples compared with the



control group. However, the degree of this decrease varies depending on the strain
of microorganisms used. This indicates the potential ability of the studied strains to
destroy fuels and lubricants.

Regarding the quantitative determination of fuels and lubricants, it was found
that in soils treated only with fuels and lubricants, there is a slow change in the
concentration of these materials during the study period. However, the addition of
cultures of strains of microorganisms and the biological product Rhodobel-TN
accelerates the process of biodegradation of fuels and lubricants. The most effective
reduction in the concentration of fuels and lubricants is achieved with the combined
use of strains of microorganisms and components of Rhodobel-TN.

Thus, the use of strains of microorganisms and the biological product
Rhodobel-TN contributes to the effective biodegradation of fuels and lubricants in
the soil, which represents a potential prospect for the development of methods for
accelerated and effective purification of the soil environment from fuel pollution.



