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1. AganTauii 3esieHUX GOTOCHMHTE3YBAJIbHUX CipKkoBuUX 6akrepiit Chlorobium limicola IMB K-8 no BnmBy HOHiB
Kynpymy (II)

2. Adaptation of green photosynthetic sulfur bacteria Chlorobium limicola IMV K-8 to the influence of copper (II)
ions

Pedepar:

1. Y nuceprauiiiHiil pob0Ti IpeICTaBIe€HO PEe3yIbTaTH AOCIIIPKEHHS BiAIIOBifi 3€JIeHNX (OTOCUHTE3YBAIbHUX
6akrepiit Chlorobium limicola IMB K-8 Ha gito itoHiB Kynpymy Ta 3'1COBaHO MOKJIMBICTb BUKOPUCTAHHS LIUX
0aKTepiil B KO-KyJIbTYPi IJ1s1 reHepallii eJIeKTpUYHOro CTpyMy. BcTaHoBIIeHO, 10 3a BIiuBy CuSO4 itoHu Kynpymy
HaAKONMYYBaJIMUCh y KJIiTHHAX 6aKTepii. YHacimoK BIumBy HoHiB Kynpymy Ha kiituam C. limicola IMB K-8
iHTeHCU(IKYIOTbCS IPOLECU NTIEPEKUCHOTO OKMCHEHHSI JIiMifiB, IOMKOAXYIOThCS 01JIKOBi MOJIEKYJIU, 3MiHIOETCS
BMICT (POTOCHHTE3yBaJIbHUX MirMeHTiB. 3axucT ki1iTuH C. limicola IMB K-8 3a njux ymoB 3a6€31€4y10Th
CyIepOKCUAAUCMYTa3Ha, KaTajlas3Ha, IIyTaTiOHIIepOKCUAasHa i [yTaTioH-S-TpaHcdepa3Ha aKTUBHOCTI i
BiIHOBJIEHUH IJIyTaTiOH. BctaHoBieHO, o KiaitnHM C. limicola IMB K-8 y BifnoBins Ha BIUIMB OHIB Kynipymy
3MIHIOIOTh KMPHOKUCJIOTHUI CKJIa, JIiifiB, sKi 3a6e31evyyoTs 3pOCTaHHS IVIMHHOCTI MeMOpaHHy, a 1ie HeoOXiHO

I,71s1 BUKa4yBaHHS MOHIB MeTasy 3 KIiTuHU 6akTepiil. Ha ocHOBI aHai3y rosioBHUX QPAKTOPiB BCTAHOBJIEHO, 1110



HaKONW4eHHd MoHiB Kynpymy y kiituHax C. limicola npu3BoguTh 10 3HIKEHHS 6iomacu. Baxxiusy
MOIIKO/IKYBAJIbHY [il0 BUSIBJISIIOTh 3HAUYHE 3POCTAaHHS BMiCTy OKMCHEHOTO TJIyTaTiOHY, IO CBiYUTD PO MOPYLIEHHS
OKMCHO-BiJHOBHOTO NIOTEHIiajly B KJIiTHHI, TpoLlecy OKMCHOI Mopu@ikalii 6iykiB i 3MiHM BMiCTy
(POTOCHHTE3yBaJILHUX ITIrMEHTIB. BaXXyInBUMU peakuisiMy aganTalii JOCIiIKyBaHUX OaKTePill € 3pOCTaHHS
TJIyTaTiOHNEPOKCUIA3HOI i IIyTaTioH-S-TpaHcdepasHoi akTUBHOCTI, @ TAKOXK 3MiHM JKUPHOKUCJIOTHOTO CKJIay
JinifiB, sIKi CHPUYKHSIOTH 36i/bLIEHHS IJIMHHOCTI MeMOpaHU. BusiiieHo, 1o 3eseHi poTocuHTesyBabHi 6akrepii C.
limicola IMB K-8 cuHTe3yI0Tb IJ1iKOre€H 3a POCTY Ha CTi4YHMX BOJAX CIIMPTOBOTO 3aBOJy. YTBOPEHIi y Pe3yJbTaTi
meTabosi3my riikoreny C. limicola IMB K-8 kap6oHOBi K1CIOTH, 30KpeMa aleTaT, MOXyTb OYyTH CyOCTPaTOM [JIs
re’epariii eIeKTpUYHOTO CTPyMYy eK30eJIeKTPOreHHUMU 6akTepisimu. [loegHaHHs GoToTpodHUK MiKpoopraHizmis C.
limicola IMB K-8 3 ek3oenektporeHamu Desulfuromonas acetoxidans IMB B-7384 e nigxonom 10 CTBOpEHHS

TEXHOJIOTi!l TeHePYBaHHS €JIEKTPUYHOTO CTPYMY.

2. The dissertation presents the results of the study of the response of green photosynthetic bacteria Chlorobium
limicola IMV K-8 to the action of copper ions and to find out the possibility of application of these bacteria in co-
culture for electric current generation. CuSO4 in concentrations 0.05-0.50 mM that cause decrease in biomass
accumulation by 10-70 % were chosen for studying the mechanisms of damaging influence and adaptive reactions
of C. limicola IMV K-8. Under the influence of studied concentrations of salt, copper ions were accumulated in
bacterial cells. The processes of lipid peroxidation were intensified due to the effect of copper ions on the cells of
C. limicola IMV K-8. The accumulation of lipoperoxidation products, such as lipid hydroperoxides, conjugated
dienes and thiobarbituric acid reactive substances was observed in bacterial cells. The content of carbonyl groups
in proteins of C. limicola IMV K-8 decreased by 10-78 % under the influence of CuSO4 with the increase of metal
salts concentration in the incubation medium and the duration of cultivation in comparison with control. It was
found that under the influence of CuSO4 the content of bacteriochlorophylls a, c, d, chlorobactin and lycopene
decreased by 40-99 % in comparison with the control. The response of C. limicola IMV K-8 cells to the influence of
copper ions is caused by the activity of superoxide dismutase, catalase, glutathione peroxidase and glutathione-S-
transferase. It was found that synthesis of reduced glutathione in C. limicola IMV K-8 cells under the influence of
CuS04 increased by 2.5-3.0 times in comparison with control. It was found that green photosynthetic bacteria C.
limicola IMV K-8 synthesize glycogen during growth in the wastewater of the distillery plant. It was found that
during the phototrophic growth in the wastewater of the distillery, the glycogen content was by 2.5 times higher,
than the glycogen content in the cells, cultivated in the medium for green photosynthetic bacteria GSB. Carboxylic
acids formed as a result of metabolism of glycogen C. limicola IMV K-8, in particular acetate, can be a substrate for
electric current generation by exoelectrogenic bacteria. The combination of phototrophic microorganisms C.
limicola IMV K-8 with exoelectrogens Desulfuromonas acetoxidans IMV B-7384 is a promising approach for
development of technologies for generation of electricity.
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