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1. Incepraniiina po60Ta IPUCBIYEHA JOCTIIKEHHIO 3aKOHOMiIPHOCTE! BiTHOBJIEHHS CIIOIYK XPOMY
XPOMaTOPE3UCTEHTHUMU CYJIbPATBiAHOBIIOBAJILHUMY 6aKTEpPisSIMU 3a BIIMBY Pi3HUX YMHHUKIB CEpeOBULIA.
[TpoBeneHo nocmimKeHHS MiKpOOOLI€HO3iB CTiYHUX BOJ, M. JIbBOBa. [T0Ka3aHO KijIbKiCTh XpOMaTOPE3UCTEHTHUX
MIKpOOpraHi3miB cepef, pisHuX rpyI. Bu3HayeHO KOHLIEHTPALIil0 MIECTUBAJIEHTHOTO XPOMY B CTiYHUX BOJAX Y
MpoLeci iX 0unieHHs. BCTaHOBIEHO 3aKOHOMIPHOCTI OIKUPEHHS XPOMAaTOPE3UCTEH-THUX MiKpPOOPraHi3MiB pi3HUX
TPyIl Ha Pi3HUX €Tanax OYMIIEHHS CTiYHMX BOJ,. Bu3HaueHO HaMCTiMKili 10 WecTuBajleHTHOro xpomy (Cr (VI)
MiKpOOPraHi3Mu. BuziinieHo 4uCTi KyJIbTypH CyJb(aTBiIHOBIIOBAJIbHMX OAKTEPiil, 30aTHUX 1O OYMIIEHHS BOSHOTO
cepenosuma Big, Cr (VI). 3a mopdonoriynumy o3Hakamu Ta PiziosoriyHMMHU BJIACTUBOCTSMU OCIIiIKEH]
cysb(aTBinHOBIMOBANBHI 6aKTepii, 3rifHO 3 BU3BHaYHMKOM beppki, Hanexats 1o pony Desulfomicrobium. ITokasano
BIJIMB (PAKTOPIB CEPENOBMUILA HA XPOMATOPE3MCTEHTHI CyJIb(aTBiIHOBIIOBAJIbHI 6aKTepii. BcTaHOBIEHO
ONTUMAJIbHi TEMIIEPATYPHUI, KUICHEBUN PEXKMMY, 3Ha4Y€HHS pH, KOHLeHTpalii XxpoMar-, cysibdaT- i HiTpaT-ioHiB,

sKi 3a0€31e4y0Th HallKpalui picT JoCliIkeHnx 6akTepiil. BusiBieHo 3akoHoMipHOCTI BiHOBeHHs Cr (VI) 3a



HasIBHOCTI cysbdart- i HiTpaT-ioHiB. [TokasaHo, 1110 BHECEHHS y CEPENOBULIE 3 HITpaT- i cynbdaT-iOHaMu XpoMarty
CYIIPOBOMKYBAJIOCS [IPUTHIYEHHSIM BUKOPUCTAHHS HITpaTy i1 cysnbdaty 6aktepismu Desulfomicrobium sp. CrR3.
BcTaHOBJI€HO BIUIMB Pi3HUX OPraHiyHUX CIIOJIYK Ha HAKOIIMYEHHs 6iomacy Ta BiHOBIEeHHS pisHux (0,25-1 MM)
koHueHTpauiit Cr (VI) 6akrepisimu Desulfomicrobium sp. CrR3. 3a BruBy ¢pymapary y JOCTiIKeHUX 6akTepiit
3MiHIOIOTBCS LJIIXU METab01i3My. 3a yMOB BUKOPUCTAHHS (yMapaTy SK aKLEeNTOPa €JIEKTPOHIB Y KyJIbTypaJbHil
PiAuHI HaKONNYYEThCSI CYKLMHAT. SIKI0 ¢pymMapaT BUKOHYE poJjib JOHOPA €JIEKTPOHIB, TO y KyJIbTypasbHill pifivHi,
KPIM CYKLIMHATY, 3'g4BJISI0THCS HE3HAYHI KiJIbKOCTI UTPATy, i30UTpaTy 1 aleTaTy. 3a O4HO4aCHOIO BHECEHHS
dpymapary, SO42- ta CrO42- ocTaHHIN IPUTHIYY€e BUKOPUCTAaHHS Ppymapary i SO42-. 3anponoHOBaHO
BHMKOPHCTaHHS 3aJIMTUX B arap KJIiTUH CyJb(daTBifHOBIIOBaIbHUX 6aKTepiit Desulfomicrobium sp. CrR3 nns
nigBueHHs epeKTUBHOCTI BinHOBIeHH Cr (VI) y MopesbHOMY po3uuHi. KiouoBi cjioBa: MikpoO01,€HO3U CTiYHUX
BOJI, XPOMaTOPE3UCTEHTHI CyJIb(aTBiIHOBIIOBAJIbHI 6akTepii, BinHOBIeHHs Cr (VI), ounIneHHs: BOOHOrO
cepesoBUIIA.

2. The thesis is devoted to the study of regularities of reduction of chromium compounds by chrome-resistant
sulfate-reducing bacteria. Microbiological investigations of waste waters of the city Lviv were carried out.
Quantitative analysis of chromium-resistant microorganisms is shown among different groups. The concentration
of hexavalent chromium was determined in waste waters during their purification. Dependences of distribution of
chrome-resistant microorganisms of various groups were determined at different stages of waste waters
purification. The most Cr (VI)-resistant microorganisms were determined. According to resistance to Cr (VI)
microorganisms can be arranged in the following decreasing order: sulfate-reducing bacteria, cellulose-degrading
microorganisms, yeast, nitrifying bacteria, nitrogen fixers, actinomycetes. Pure cultures of sulfate-reducing
bacteria were isolated from sewage, which are able to detoxify water environment from Cr (VI). Isolated bacteria
are obligate anaerobes, mesophiles. Optimal growth and hydrogen sulfide formation are observed under the
temperature range 27-35°C and pH 7.0. Bacteria do not require vitamins of group B. Various organic compounds
serve as electron donors for sulfate-reducing bacteria, cultivated in the medium with addition of sulfate. The best
growth of isolated cultures is observed in the medium with lactate. Malate, glucose, fumarate, pyruvate, succinate,
citrate, ethanol and fructose provided much smaller increase of biomass. Acetate, propionate, glycerol and butanol
are not used by investigated bacteria. As a final electron acceptor bacteria effectively use sulfate, which results in
its next reduction to hydrogen sulfide. Although under the absence of sulfate bacteria grow in the medium where
the sole electron acceptor is Cr (VI), Fe (III), nitrate, fumarate or elemental sulfur. The studied sulfate-reducing
bacteria, based on their morphological and physiological characteristics, belong to Desulfomicrobium genus
according to Bergy determinant. It has been shown that addition of 5 mM of nitrate, 5 mM of sulfate and 0.5 mM of
bichromate in the growth medium caused optimal conditions for bacterial growth. It has been shown that under
the presence of chromate and sulfate in the medium, CrO42? was used first. Herewith utilization of sulfate was
inhibited. The inhibitory effect of chromate on sulfate reduction depends on chromate concentration in the
medium. It was determined that sulfate reduction and hydrogen sulfide formation in the presence of chromate
began after complete usage of CrO42? . The addition of nitrate and chromate into the medium caused inhibition of
Desulfomicrobium sp. CrR3 growth and nitrate reduction in comparison with the growth and nitrate usage in the
medium that contain nitrate only. Sulfate-reducing bacteria Desulfomicrobium sp. CrR3 are able to detoxify Cr (VI)
at concentrations of 0.25-1 mM under the presence of various organic compounds in the growth medium. It is
shown that biomass accumulation by bacteria Desulfomicrobium sp. CrR3 depends on concentration of heavy
metal and presence of certain organic substances in the medium. Sulfate-reducing bacteria Desulfomicrobium sp.
CrR3 are able to use fumarate as electron donor and acceptor. When they use fumarate as an electron acceptor
succinate accumulates in the medium. If fumarate serves as electron donor, insignificant amounts of citrate,
isocitrate and acetate are determined in addition to succinate. Under the simultaneous addition of fumarate,
SO42- and CrO42- into the growth medium, the last inhibits usage of fumarate and SO42-. Key words: Microbe
cenosis, Chrome-Resistant Sulfate-Reducing bacteria, Cr (VI) reduction, Purification of water environment.
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