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PE®EPAT
Hunnomuas pa6ora 70 c., 10 puc., 112 uCTOUYHUKOB.

BBISIBJIEHME OCOBEHHOCTEN POCTA KVJIBTYP, HAKOIUJIEHUSA
BEJIKA MW TMMPOAYKIMM BHUOBOJOPOAJA MUKPOBOJOPOCJIIAIMU
PARACHLORELLA KESSLERI

O0bexkT  HccaenoOBaHMs:  TPOJAYKUUsS  OMOBOJOpOAA  KYyJIbTypamu
mukpoBogopociau Parachlorella kessleri RA-002.

Heanb paGoThl: aHAIM3 POCTOBBIX XapaKTEPUCTHK KyibTyp mramma RA-002
mukpoBojopociu Parachlorella kessleri B ycnmoBusix crtpecca, CBSI3aHHOTO C
npoayKIuel 00BOAOPOa, aHATTN3 HAKOIUICHUS Oellka B TeX YK€ YCIOBUAX, CEJICKIIUS
KyJIbTYp MHKPOBOAOPOCIECH CIMOCOOHBIX MPOAYIHUPOBATH OOJBININE KOJIWYECTBA
O6uoBozopoza, pazpadorka Merona peructpanuu OBII 6e3 m3MeHeHHsS ra3zoBOTO
COCTaBa CPe/Ibl 3aKPBITON CUCTEMBI.

MeToabl ucCIAETOBAHUA: CIIEKTPOPHOTOMETPUUSCKUI METOJ ONpPEIACIICHUS
IUIOTHOCTH KYJIBTYP MHKPOBOJOPOCIH, OIpEcTIeHUE KOHIIEHTpaluu Oejka o
merony bpeadopna, mnorennmumomerpuueckuii wmerox ompenenenus OBII,
IIUKJINYECKOe aHadpoOHOE CYOKYJIbTHBUPOBAHUE MHUKPOBOJIOPOCTH, HHUGPPOBOE
(hEeHOTUTIMPOBAHKE C MCIIOJIb30BAHHUEM MAIIMHHOTO 3PEHUS U HEHPOHHBIX CETEH.

Ilosry4yeHHbIe pe3yabTATHI:

1. Bo Bpemsi aHa’poOHOTO KyJIbTUBUPOBAHUS Ha Cpejie, JSMPUBHUPOBAHHOM 110
N, HanOonbinas koHneHtpanus Hy nabmonanace Ha 6 cyT u coctaBmia 7,43+1,49
MMOJIB/T CyXO# Macchl. B cBOIO ouepenn, s Cpeabl, JSIPUBUPOBAHHOU 1O S ¢
3ameHoii Cu na Ca, nambOomnbinasi kKoHIeHTpauus Hp Habmiomanace Ha 2 cyT U
cocrapmia 10,46+2,84 mmonb/r cyxoit maccel. IlpoBenénusiii ANOVA TecT He
OOHapY>KUJT CTATUCTUYECKH 3HAYMMBIX PA3IMUUN MEXIY TaHHBIMU MOKA3aTEISIMHU
(p=0,4).

2. Tlpu cTUMynSIIUU TPOAYKIMH OWOBOJOPOJA, BHI3BAHHONW aHOKCHEW B
koMmOmHaru ¢ genpuBanued mo N m S ¢ 3amenoit Cu nma Ca, HaOmromaercs
CHIDKEHHE CKOpOCTH pocta KynbTypbl Parachlorella kessleri mo cpaBHeHuto c
KOHTPOJBHBIMH YCIOBUSAMH. [Ipr 3TOM pOCT KyJIbTYp HE HHTUOUPYETCS TIOTHOCTHIO,
T.€. OHHU TIPOJIOJDKAIOT HAKAILJIMBATh MOJIE3HYI0 OMOMaccy, KOTOpasi B TalbHEHITIIEM
MOJKET OBITh HCITOJIb30BaHA KaK JIOMOJHUTEIIBHBIN MPOIYKT (kpome Hy).



3. Konuenrtpanuu o01iero 0enka B KyJabTypax, IpOAYIUPYIOIIUX OMOBOAOPOI,
BO3pacTalia Ha cpefax, nenpuBrpoBaHHbiX 110 N u S ¢ 3amenoii Cu Ha Ca, Ha 25,7%
u 95,4% OTHOCUTEIILHO W3HAYAIbHOT'O 3HAYCHHS, COOTBETCTBEHHO.

4. Co3nannas cucrema peructpaunu OBII nmpoaeMoHcTpupoBana BBICOKYIO
3 PEeKTUBHOCTH JJ1s1 OLICHKU KOoHIeHTparuu Ho.

5. bputa BbisiBIeHa HEI()PEKTUBHOCTh LMKIMYECKOTO  aHa’pOOHOrO
CyOKyJIbTUBUPOBAHUS MUKPOBOAOpOCIel Ha cpeae TAP nenpuBUpoBaHHOM 1O cepe
UIsE 0TOOpa KIIETOK C YBEJIWYEHHBIM BBIXOJAOM BOJOpPOAA, TaK KakK IMOKa3aHa
HECIIOCOOHOCTh JIAHHOT'O COCTaBa CPe/bl MHAYLUUPOBATH YCTOMUYMBYIO MPOAYKIIMH
OuoBoI0pOIA.



ABSTRACT
Graduated paper 70 p., 10 fig., 112 sources.

IDENTIFICATION OF THE FEATURES OF GROWTH, PROTEIN
ACCUMULATION AND PRODUCTION OF BIOHYDROGEN BY
MICROALGAE PARACHLORELLA KESSLERI

Subject of research: production of biohydrogen by cultures of microalgae
Parachlorella kessleri RA-002.

The purpose of the work: analysis of the growth characteristics of cultures of
the strain RA-002 of the microalgae Parachlorella kessleri under stress associated
with the production of hydrogen sulfide, analysis of protein accumulation under the
same conditions, selection of microalgae cultures capable of producing large
amounts of biohydrogen, development of a method for registering ORP without
changing the gas composition of the medium of a closed system.

Research methods: spectrophotometric method for determining the density of
microalgae cultures, determination of protein concentration by the Bradford method,
potentiometric method for determining ORP, cyclic anaerobic subcultivation of
microalgae, digital phenotyping using machine vision and neural networks.

Findings:

1. During anaerobic cultivation on an N-deprived medium, the highest
concentration of H, was observed on day 6 and amounted to 7.43% 1.49 mmol/g of
dry weight. In turn, for the medium deprived of S with the replacement of Cu by Ca,
the highest concentration of H, was observed on day 2 and amounted to 10.46+2.84
mmol/g of dry weight. The ANOVA test did not find statistically significant
differences between these indicators (p=0.4).

2. When stimulating the production of biohydrogen caused by anoxia in
combination with N and S deprivation with Cu replacement by Ca, a decrease in the
growth rate of Parachlorella kessleri culture is observed compared with control
conditions. At the same time, the growth of crops is not completely inhibited, i.e.
they continue to accumulate useful biomass, which can later be used as an additional
product (except Hy).

3. The concentration of total protein in cultures producing biohydrogen
increased on media deprived of N and S with Cu replaced by Ca by 25.7% and

95.4% relative to the initial value, respectively.
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4. The created ORP registration system demonstrated high efficiency for
assessing the concentration of Hs.

5. The inefficiency of cyclic anaerobic subcultivation of microalgae on a sulfur-
deprived TAP medium for the selection of cells with increased hydrogen yield was
revealed, since the inability of this medium composition to induce stable production
of biohydrogen was shown.



PODEPAT
Hpimnomuas padota 70 c., 10 main., 112 kpbiain.

BbISIYJIEHHE ACABJIIBACISTY POCTY KYJIBTVYP,
HABAITAIIBAHHS  BSJIKY I TIPAAYKIBII  BIIBAJAPOIY
MIKPABOJIAPACISIMI PARACHLORELLA KESSLERI

AO'eKT AacjaedaBaHHA: npagyKubls Ois1Bazapoy KyJbTypaMi
mikpaBojapactei Parachlorella kessleri RA-002.

MbTa padoThl: aHalli3 POCTABBIX XapaKTApbICTHIK KynbTyp mramy RA-002
mikpaBojapacueii Parachlorella kessleri Ba §{ymoBax cTpacy, 3Bs3aHara 3
npagyKIplsasd OaBamapoy, aHaNi3 Ha3amamBaHHS OsUIKYy ¥ TBIX JkKa YMOBax,
CEJISKIIBISl KYJIbTYp MiKpaBoJapaciieil 370JbHBIX NMpaayKaBallb BSUTIKiS KOJbKACII
OisBajiapoay, pacuparnoyka Mmetaay parictpansii OBII 6e3 3MeHbI Ta3zaBara ckiany
acspoI3sl 3aKPBITAll CICTIMBL.

Mertagpl fgacjiefaBaHHS: CHEKTpadaTaMeTphldHBl METa] BBI3HAUDHHS
IIYBITBHACI KYJIBTYp MiKpaBoOAapaciieil, BbI3HAUDHHE KaHIIHTpAIbll OSJIKY Ta
metanze bpendopaa, morernromerpudeckuii meras Bei3HaudHHS OBIL, 1ipiKiTiuHAC
aHa’poOHae CyOKyJIbTHBUPOBAaHHME MiKpaBojapaciiei, JiubaBae ¢eHaTbIlIaBaHHE 3
BBIKAPBICTAHHEM MallIbIHHATA 3POKY 1 HEUPOHABBIX CETaK.

ATpbIMaHbIsl BbIHIKi:

1. TTaguac aHa’poOHaAW KyIbThIBABAHHS Ha acspojyI3i, AenpuBupoBaHHOU [la
N, Haitbonpiras kanIpPHTpanbis Hy Hasipanacs Ha 6 cyT 1 ckiana 7,43+1,49 MmMouns/T
CyXO# Machl. Y CBaro Hapry, A acspojaa3s, AMphiBaBaHara na S 3 3ameHait Cu Ha
Ca, manOonpias KaHipPHTpanbiss Hy Hazipamacs Ha 2 cyTt 1 ckiama 10,46+2,84
MMOJTB/T cyxoii Machl. [IpaBenzeast ANOVA T3CT He BBISIBIY CTAaTBICTHIYHA 3HAYHBIX
aJIPO3HEHHSY MaMiX J1aa3eHbIMI maka3ubikami (P=0,4).

2. Tlpel CTBIMYJSIBI TPATYKIBIl OMOBOJOPOJA, BBIKIIKAHAW AHOKCISH ¥
kamOiHanbii 3 genpeBaibiaid ma N 1 S 3 3amenait Cu Ha Ca, Hazipaemnma 3HDKIHHE
XyTKacIi pocty KynbTypbl Parachlorella kessleri y mapaynanHi 3 KaHTpOJIBHBIMI
ymoBami. [Ipbl TOTBIM pOCT KyIbTyp HE IHTIOIpyela IanKkaM, T.3H. SIHBI
MpalsArBaolb Ha3anamiBalilb KapblCHYIO OisiMacy, sikas ¥ JnajledIlnbIM MoXKa ObIlb
BBIKaphICTaHa SK JaJJaTKOBBI IPATYKT (akpams Hp).



3. KanmpHrpaneli arynbpHara OsKy ¥ KyJdbTypax, sKi MNpagylbIpYyIOIb
Ois1Bazapo, y3pacTaia Ha acspoia3sax, AenpuBupoBaHHbiX [la N 1 S 3 3amenait Cu
Ha Ca, Ha 25,7% 1 95,4% agHocHa mepiianayaTkoBara 3HaY?HHS, aJllaBe/IHA.

4. CrBopanas cictama porictpansli OBII mpagsmaHcTpaBajia BBICOKYIO
3(heKThIYHACIH TSl AlPHKI KaHIPHTpanbli Ho.

5. bbuia  BbIAyneHa  HEd(PEKThIYHACLh  LBIKIIYHAra  aHaspoOHara
CcyOKyIbThIBaBaHHS MiKpaBoAapaciiel Ha acsponasi TAP manpeiBaBaHail ma cepbl
st aadopy KIeTak 3 MaBsUllYaHbIM BbIXaJaM BaJapoAy, TaK SK I[aKa3aHa
HSI3/10JIbHACIIH JIaJI3€Hara CKJIaay acspojyi3sl 1HIyKaBallb YCTOWIIIBYIO MPagyKIlbli
OisBasiapoy.
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