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Pedepar:

1. BioTexHoJ1OTisS BUKOPUCTaHHSI HAHOKOMIIO3UTHOTO 6aKTepiajbHOTO IIpernapary A3orpaH i 1oro NpoTeKTOpHa poJb
B arpoekocucremi sumeno. — KBanigikaliliHa HaykoBa po6oTa Ha IIpaBax pyKonucy. Jlucepraiis Ha 3000yTTs
HAyKOBOTO CTyIEHs oOKTopa (pinocodii 3 ramysi 3Hanb 16 XimiyHa Ta BioiHKeHepid 3a crenianbHicTIO 162
BiorexHosorist Ta 6ioinkeHepist. — HarjionanpHuii TexHivHui yHiBepcurteT Ykpainu "KuiBcbkuii [TosiTexHiYHMI
Inctutryt imeHi Irops Cikopcebkoro”, Kuis, 2020. Y guceprallifiHiil po60Ti pO3TJIsSIHyTO aKTyajlbHe IIMTaHHS PO
BMKOPHMCTaHHs 6i0lIpenaparis, gKi JONOMAararTh HiJBULIEHHIO CTIMKOCTI POCJIMH SIYMEHIO 110 Aii cTpec-(aKkTopiB
CEepeLoBUIA, MOJIMNIIEHHS BPOKAUHOCTI i IKOCTI HACIHHSA KYJIbTYPU B Pi3HUX KJIIMATUYHYX 30HAX BUPOLLYBaHHS.

[Tepesipsinacs eQpeKTUBHICTD BIIJIMBY HAHOKOMIIO3UTHOT'O KOMIIJIEKCHOTO GaKTepiasibHOrO Ipernapary A3orpaH Ha



picCT i pO3BUTOK POCJIMH AYMEHIO PiI3HUX COPTIB, IO BUPOILIYIOTLCS B YKpaiHi, MoHroJii Ta Kanagi.
ExcriepuMeHTasbHa 4acTUHA poOOTH BUKOHYBasacs y Bifisi Mikpo6ioJIoTiuHUX [IPOLeciB Ha TBEPAUX ITIOBEPXHSIX
IncTuTyTy Mikpob6iosorii i Bipycosorii im. [I.K. 3a6onoranoro HAH Ykpainu. [IpoBoausioch JOCiiKeHHS BILJIUBY
6aKkTepu3allii CTpeCOBAaHHOTO HACIHHS STYMEHIO HAHOKOMIIO3UTHUM KOMIJIEKCHUM OaKTepiaJIbHUM NpenapaToM
A3orpaH Ha picT i po3BUTOK SuMeHI0. KoMImoHeHTamu ripenapary € mramu Azotobacter vinelandii IMB B-7076 i
Bacillus subtilis IMB B-7023, a TakoK HAQHOCTPYKTYPOBaHUI IMIMHUCTUI MiHepasl 6€HTOHIT. Y NOCiIKeHHIX
BHMKOPHCTOBYBaJIA HACiHHA SpOro s’YMeHI0 copTiB BypxaHnTt (MoHrouis), Bipax (Ykpaina) i Konneng, (Kanaga).
3acTtocoByBanu 2 BapiaHTH OO6POOKU MOCIBHOTO MaTtepiany 3 BUKOPUCTAaHHIM : 33% H202 i 33% H202+A30rpaH.
Briepiue rnokazaHa epekTrBHA ITPOTEKTOPHA POJIb HAHOKOMITIO3UTHOTO KOMILJIEKCHOTO GaKTepiasbHOTO Mpernapary
AsorpaH npu o6po0611i HaCiHHS AOCIiIyKyBaHO]I 3/1aKOBOI KYJIbTYPH CTPEC-areHTOM — [1IEPOKCUAO0M BOJH!I0. [Toka3aHo,
110 €(PEKTUBHICTb BIUIMBY O€HTOHITY Ha aHTUOKCUJIAHTHI Ta aHTUPAIUKA/IbHI BIACTUBOCTi METAOOITHUX
KoMILIekciB Azotobacter vinelandii i Bacillus subtilis 6y7s1a koHIeHTpanifiHO 3a1eXXHOI0. BinnosinHo 3a
KyJIbTUBYBaHHS JOCJIiIKyBaHUX MITaMiB 6akrepiii 3 0,05 — 0,1 1/ IIMHUCTOrO MiHepay aHTUOKCUIAHTHUM
NOoTeHIjasl iX MeTaboJIiTHMX KOMIIJIEKCIB 3pOCTaB, a MpH 6i/Ibll BUCOKUX Or0 KOHLEHTPALlisIX B XKUBUJIbHOMY
CEepeLoBUIi — 3HWKYBaBCS. 3a JJOIIOMOr0l0 KBaHTOBO-XiMI4HO]I ITporpamu Gaussian 09W orprmani HOBI
PO3paxyHKU TEPMOJMHAMIYHUX [TOKa3HUKIB ME€XaHi3MiB iHaKTHBallil arpeCUBHUX CTPEC-areHTiB 114 2,3~
nuringpokcu-6-meTtun-(4H)-nipan-4-ony (DDMP) meTta6oaity Bacillus subtilis IMB B-7023. BcranossieHo, 1110 aHa
CIIOJIyKa [,€3aKTUBYE aKTHMBHI (P)OPMHU KUACHIO 33 MEXaHi3MaMu OJIHOEJIEKTPOHHOro nepeHeceHHs (SET) i
€JIEKTPOHHO-OHOPHOTO, 1[0 CYIIPOBOKY€EThCS BifmenneHHs npotona (SET-PT). Biepuie BcTaHOBIEHO, 10
00po6Ka IIOCIiBHOrO MaTepiainy AOCHiIKyBaHUX 3-X COPTIB SYMEHIO, [IEPOKCHIOM BOJHIO i TpernapaTtom AzorpaH
iCTOTHO BIJIMBajIa Ha SIKICHUIA i KiJIbKiCHUH cKiaf, (PeHOIKApOOHOBUX KUCJIOT i (pJIaBOHOI/IIB B POCJIMHAX Lii€i
3J1aKOBOI KyJIbTYpH. B po60Ti NOKa3aHo, 0 e(PEeKTUBHA TPOTEKTOPHA POJIb HAHOKOMIIO3UTHOTO KOMILJIEKCHOTO
OakTepiasbHOTO NpenapaTy A30rpaH B arpoeKOCUCTEMI SYMEHIO KOPeJIoe 3 PaHillle BCTAHOBJIEHUM CTUMYJIIOI0YNM
edeKToM bionpenapaTy Ha picT i pO3BUTOK iHIIMX 371aKiB. Lle BKazye Ha NepCleKTUBHICTh BUKOPUCTaHHS A3orpaHa
Ha iHIIi NepCNeKTUBHI 00'€KTH POCIVHHULTBA B YMOBaxX OKCUJATUBHOTO CTpecy. Pe3ysibTaTy AuceprauiiiHoi poboTu
BUKOPUCTOBYIOTbCSI B HABUYAJIbHOMY ITpolieci Kadeapu 6ioiHpopmaTuku PaKyabTeTy 6i0TexHOOrii i 6i0TexHiKn
HanjionanbHoro texHiuHoro yHiBepcurtety Ykpainu "KIII iM. Iropst Cikopcbkoro" npu po3po061ii JeKuiit i MpakTUYyHuX
3aHsTh. [IpoBeneHuil aHali3 JaHUX [10Ka3aB, 10 IIPU [10CT-06po61ii CTPECOBAaHHOTO [TOCIBHOTO MaTepialy SUMEHIO
Ipernaparom A30rpaH BiloyBa€eThCsI IPUPICT 110 BUCOTI POCJIMH [1JIS BCIiX COPTIB SUMEHIO y (pa3ax BUXOJyY B TPYOKY Ta
“UBITIHHS ~BOCKOBA CTUTJICTh B MOPIBHSAHHI 3 BapiaHTOM, [l POCJIMHYU PO3BUBAJIMCS 3 HACIHHS, 0OPOOIEHOTO
TiZIbKY IIEPOKCHIOM BOJHIO. B po60Ti 6yJ1a BCTAaHOBJIEHA TaKOX 3aJI€5KHICTh iHIi6YI040ro BIJIMBY IIEPOKCUTY BOIHIO
Ha CXOXiCTb HAaCiHHS pPi3HUX COPTIB STYMEHIO BiJl KOHLIEHTpallii cTpec-areHTa. [lokazaHo, 110 ToCT-06pobKa
IIOCiBHOTO MaTtepiasly HAHOKOMITIO3UTHMM GaKTepiaJIbHUM MPenapaToM A30rpaH NpOosiBisiaa aHTUOKCUAAHTHY JIi0 Ha

picT pocivH B pisHUX (a3ax PO3BUTKY.

2. Biotechnology of using the nanocomposite bacterial preparation Azogran and its protective role in the
agroecosystem of barley. — Qualification of scientific work as a manuscript. Thesis for the scientific degree of
Doctor of Philosophy in specialty 162 Biotechnology and Bioengineering (Field of study 16 Chemical and
Bioengineering). - National Technical University of Ukraine "Igor Sikorsky Kyiv Polytechnic Institute", Kyiv, 2020.
In this dissertation work, the topical issue of the use of biological products, that help increase the resistance of
barley plants to the action of environmental stress factors, improve the yield and quality of barley in different
climatic zones of cultivation is considered. The growth and development efficiency of the nanocomposite complex
derived from bacterial preparation Azogran was tested on various barley plants grown in Ukraine, Mongolia, and
Canada. The experimental part of the work was carried out in the department of microbiological processes on
solid surfaces of the Institute of Microbiology and Virology named after D.K. Zabolotny National Academy of
Sciences of Ukraine. The effect of bacterization of barley seeds using the bacterial preparation Azogran on their
growth was inspected under peroxide stress. The components of the preparation are the strains Azotobacter
vinelandii IMV B-7076 and Bacillus subtilis IMV B-7023, as well as bentonite nanoparticles. Seeds of bright barley
varieties Burkhant (Mongolia), Virazh (Ukraine), and Copeland (Canada) were used in this work. Two variants were



used for the treatment of seeds, including 33% H202 and 33% H202+Azogran solutions. For the first time, the
effective protective role of the nanocomposite complex bacterial preparation Azogran in the form of an
antioxidant effect on seeds of different varieties of barley, when treated with a stress-agent - hydrogen peroxide,
is shown. It was noted that the effectiveness of bentonite on the antioxidant and antiradical properties of the
metabolic complexes of Azotobacter vinelandii and Bacillus subtilis are determined by the concentration of this
mineral in the nutrient medium. At concentrations of bentonite (0.05 - 0.1 g/L), the antioxidant potential of the
metabolite complexes increased, and at higher concentrations of this nanostructured mineral in the nutrient
medium, the antioxidant status of bacterial components of Azogran decreased. Using the Gaussian 09W quantum
chemical program, new calculations of the thermodynamic parameters of the mechanisms of inactivation
aggressive stress agents for 2,3-dihydroxy-6-methyl-(4H)-pyran-4-one (DDMP) metabolite Bacillus subtilis IMV B-
7023 were obtained. It has been obtained and established that during inactivation, a single-electron transfer
mechanism (SET) and electron donor mechanism accompanied by proton elimination (SET-PT). It was found, for
the first time that the treatment of seed material of 3 varieties of barley obtained from different countries with
hydrogen peroxide and Azogran preparation was significantly influenced the qualitative and quantitative
composition of phenol carboxylic acids and flavonoids in plants of this cereal culture. The effective protective role
of the nanocomposite complex bacterial preparation Azogran in the agroecosystem of barley correlates with the
previously established stimulating effect of the biological product on the growth and development of other cereals.
This indicates the potential and promising use of the antioxidant effect of Azogran on other objects of crop
production. The results of the dissertation work are used in the educational process of the Department of
Bioinformatics of the Faculty of Biotechnology and Biotechnics of the National Technical University of Ukraine
"Igor Sikorsky KPI" in the development of lectures and practical lessons. The analysis of the data showed that when
the seeds were treated with hydrogen peroxide and Azogran, there was an increase in height for all varieties of
barley in the phase of entering the tube in comparison with the variant where the plants developed from seeds
treated with only hydrogen peroxide. All varieties of barley in the “flowering - waxy ripeness” phase retained the
differences in the height of barley plants with variable treatments of the seed material. The work also established
the dependence of the inhibitory effect of hydrogen peroxide on the germination of seeds of different varieties of
barley on the concentration of the stress factor. It was also shown that post-treatment of the inoculum with the
nanocomposite bacterial preparation Azogran exhibited an antioxidant effect on plant growth in different phases
of development. The work shows the effective protective role of the nanocomposite complex bacterial preparation
Azogran in the agroecosystem of different varieties of barley.
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