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Tema gucepranii:
1. AganTanis i perysisuis 30BHIlIHIMA YMHHMKAMM METa00J1i3My Ta IPOJyKyBaHHS 6i0JIOTYHO aKTUBHUX PEYOBUH Y
Chlorella vulgaris Beij. B akBakynbTypi

2. Adaptation and regulation of external factors of metabolism and production of biologically active substances in
Chlorella vulgaris Beij. in aquaculture

Pedepar:

1. Inceprauis npucegyeHa BUBYEHHIO 6ioximiunux npounecis y Chlorella vulgaris Beij. 3a gii cnomnyk Se (IV), Zn (1I) i
Cr (III) B akBaKy/IbTYpi 3 METOIO pO3p00JIeHHS e(DEKTUBHUX CII0CO0iB perysisii MeTabosli3My y HallpsSIMKy
aKTuBi3alji sinigHoro o6MiHy, MpoAYyKYBaHHS JIiMi/liB 3 BKJIIIOYEHMMU J0 iX CKIIa[y 3a3Ha4€HUX MiKpOEJIeMEeHTIB Ta

OLIiHIIi 6i0JIOTIYHOI aKTUBHOCTI OTPMMAHUX €JIEMEHTBMICHUX JIMiTHMX CIOJIYK Y HOPMI Ta 32 €KCIIEPMEHTAIbHOTO



nia6ety (E[I) y uypiB. BcTaHOB/IEHO, 110 NPOLEC HaKoNW4YeHHs! i BKoyeHHs: CesieHy, LIMHKY Ta XpoMy 10 CKJ1amy
kiitTuH i minigis Ch. vulgaris Mae KoHLIIEHTpalifiHy Ta 4aCOBY 3aJI€XXHICTb. 32 LIUX YMOB Bii0yBa€eThCs 30iIbIIEHHS B
XJIOPEJIU 3arajlbHOI KiJIbKOCTI JIillifliB, IEPEPO3II0ia BMICTY iX OKpeMUX KJIaciB Ta 3arajbHe 30i/IbIIeHHS YaCTKU
HEHACUYEHUX )KUPHUX KUCJIOT i 3MEHLIEHHS] YaCTKM HACUYEHUX, NI BUIIEHHS IHTEHCUBHOCTI BKJIIOUYeHHs C-oseary
y ®J1i TAT i 3menmenHs y JIAT' i yvactkoBo HEXKK 3a akrusauii I'-3-QAT. JocaigxeHHsa metabonismy Ch. vulgaris 3a
nii MikpoesleMeHTiB 1oKasasy, o B JOCAiAHUX yMoBax 3MiHu aktuBHOCTi L[O, CAI' i IAT-(HAL(D)H) 6yu
B3a€MOY3ro[)KeHUMH, IiaBuiysanacs posb ['TIO ta 3HmwkyBanacs yyacts KT i COJ] 3a cTabinbHOro
¢dyHKUiOHYBaHHS 3aranbHoi ATD-as3u. Pe3ynbTaTy MOJIEKyISIPHO-T€HETUYHOrO focimkenHs Ch. vulgaris
3aCBiTYMIIN BiICYTHICTh FT€HOTOKCUYHOTO BIIMBY CeseHy, lJMHKY 41 Xpomy Ha BOgOpOCTi — aHai3 ISSR Ta IRAP
MapKepiB [10Ka3aB piBeHb ix noyaiMopPiamy y 38,5 %. BBeZieHHS BULIJIEHUX i3 XJIOPEJM CeJIeH-IMHKIIIMNIZHOrOo Ta
CEJIEH-XPOMJIINIITHOTO KOMILJIEKCIB 3I0POBMM LIypaM [T0Ka3ajo BiCyTHICTh iHTOKCHKALlii, aKTHBi3allilo
aHTHOKCUJIAHTHUX Ta €HepreTUYHuX npouecis. 3a EJl BBe[leHHS celeH-XPOMIJIIiTHOrO KOMILJIEKCY BIPOJOBXK 14 11i6
IIPU3BEJIO [0 3HM>KEHHS ITOKa3HUKIB 3arajlbHOI iHTOKCHKAllii, [IOKpallleHHs] CTaHy BYIJIEBOJHOTO i JIiNiiHOro o6Mminy
Ta [IOKa3HUKIB OKCUJATUBHOTO CTAaTyCy OPraHi3my LiypiB opiBHAHO 3 naHumu 3a EJI. OTpumani pesyabratu
BiIKpMBAIOTh MOXKJIMBICTb JJ151 BAKOPUCTAHHSI 610JI0TTYHO aKTUBHUX J00aBOK i3 XJI0pesy, 36arayeHnx
mikpoesnemeHTamu Se (IV), Zn (II) i Cr (III), Ik nepcreKTUBHUX JIiKyBaJbHO-TIPOQINIaKTUYHUX CyOCTaHLIiH, 1110
CIIPUATUMYTh YCHIITHOMY (QYHKIIOHYBaHHIO aHTUOKCUAAHTHOI CUCTEMHU, NTIATPUMAaHHIO €HEPreTUYHOTO i

M€eTaboJIiYHOrO TOMEOCTA3y B OPraHi3mi.

2. The dissertation is devoted to the study of biochemical processes in Chlorella vulgaris Beij. after adding
selenium, zinc and chromium compounds in aquaculture in order to develop effective ways of regulating
metabolism in the direction of lipid metabolism activation, production of lipids when these trace elements will be
added into their composition, and assessment of the biological activity of the obtained lipid compounds (with
added elements) in normal conditions and in rats with experimental diabetes mellitus (ED). It was revealed that the
Selenium concentration separately (Se (IV) 10.0 mg/dm3) and with Zinc (Zn (II) 5.0 mg/dm3) or with Chromium
(Cr (I1I) 5.0 mg/dm3) and the duration of culture incubation in the altered medium for 7 days is the most optimal.
The process of accumulation and inclusion of Selenium, Zinc and Chromium into cells and lipids of Ch. vulgaris has
a concentration and time dependence. Under these conditions, compared to the control, there was both an
increase of the total amount of lipids in the chlorella composition, and a redistribution of the content of their
separate classes: an increase of phospholipids (PL) and a decrease of diacylglycerols (DAG) by the action of Se
separately; an increase of DAG, non-esterified fatty acids (NEFA) and PL and a decrease of triacylglycerols (TAG)
after adding Se + Zn; an increase of TAG and NEFA and a decrease of DAG and PL by the action of Se + Zn. There
was also a general increase in the percentage of unsaturated fatty acids C 18:1 and C 18:2 and a decrease in the
proportion of saturated C 16:0, whereas the content of C 18:0 was within the control values. It was found that the
general trend in Ch. vulgaris is a decrease in the incorporation of H14 CO-3 into TAG and an increase in PL and
NEFA. The intensity of C-oleate incorporation by the action of selenium, zinc and chromium salts shows an
increase in PL and TAG biosynthesis in Ch. vulgaris, and a decrease in DAG and partly NEFA biosynthesis. High
glycerol-3-phosphatacyltransferase activity in Ch. vulgaris correlated with maintaining the cells' relative stationary
TAG and PL content. The investigation of the energy metabolism of Ch. vulgaris showed that under the
experimental conditions (Se (IV) 10.0 mg/dm3 and Se (IV) 10.0 mg/dm3 + Cr (III) 5.0 mg /dm3) the increase in the
activity of CO and SDH in algae was consistent with a decrease in the activity of GDG- (NAD(P)H), which confirms
the determining role of TCA and ETC in energy production processes in algae cells. At the same time, under the
influence of Se (IV) in a dose of 10.0 mg/dm3 + Zn (II) 5.0 mg/dm3, there was a decrease in the activity of SDH and
CO, which was accompanied by an increase in the activity of GDH and the ratio of NADH-GDH /NADPH-GDH. It is
also found that in the restructuring of the antioxidant status of Ch vulgaris cells under the action of all variants
increases the role of GPx and reduces the participation of CAT and SOD. The absence of a negative effect of
Selenium, Zinc or Chromium on the genetic apparatus of Ch. vulgaris - fragment analysis using ISSR and IRAP
markers showed the 38.5% level of polymorphism. The genetic distances according to Jacquard (Dj) for control
were: for the action of Selenium - 0.232, for the action of Selenium and Zinc - 0.206, for the action of Selenium



and Chromium - 0.300. Microscopic and morphometric studies revealed a thickening of the algal cell membrane
by 1.5-2.2 times and during the change in activity of total ATP-ase in the range of 5.2% - 28.4%. The analysis of Ch.
vulgaris cultivation indicators in the constructed bioreactor shows the possibility of growing algae culture in a
long-term mode with an average productivity of about 110.5 + 4.1 mg of dry weight /dm3 (content of carbohydrates
60 mg, protein - 35 mg, lipids - 12 mg/dm3). At the same time, under the influence of solar insolation, the average
biomass productivity in the steady state was about 212.4 + 18.1 mg of dry biomass/dm3 and with the lipid content
0f 19.02 = 0.4 mg/dm3. The obtained results open the possibility for the usage of biologically active additives made
from chlorella and enriched with trace elements Se (IV), Zn (II) and Cr (III), as promising therapeutic and
prophylactic substances, which will contribute to the successful functioning of the antioxidant system,
maintainance of energetic and metabolic homeostasis in the body for better correction of pathological processes.
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