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Pedepar:

1. Incepraniiina po60Ta IpUCBIY€Ha po3po0OLi Ha OCHOBI IPOMHUCJIOBUX BifIXOMiB €(PEKTUBHOI TEXHOJIOTII CUHTE3Y
(iTOropMoHiB Ta NOBEPXHEBO-AaKTUBHUX PEUOBUH Acinetobacter calcoaceticus IMB B-7241, Nocardia vaccinii IMB
B-7405 11 Rhodococcus erythropolis IMB Ac-5017 1151 BUKOPUCTaHHS Y POCJAUHHULTBI. BCTaHOBIEHO MO>KJIMBICTh
IiABUILEHHS HA KiJIbKa NOPSAKiB KOHLIEHTPallii (iTOropMOHiB ayKCMHOBOI IPUPOAU 3a HAsIBHOCTI y CepeloBuUlll, B
SIKOMY KyJIbTUBYBAJIM IIPOAYLIEHTIB IOBEPXHEBO-aKTUBHUX PEYOBUH A. calcoaceticus IMB B-7241, N. vaccinii IMB B-
7405 11 R. erythropolis IMB Ac-5017, 3 TOKCHYHUMY ITPOMUCIIOBUMH Biixomamu (BifrpalpoBaHa OJIisl, Bixoau
BUPOOHMLITBA 6i0A13€J110) HEBUCOKUX KOHLEHTpaLill TpUnTodaHy - €K30reHHOro NoIepesHuKa iX 6i0CuHTe3y.
BHeceHHd y cepefioBulle, B IKOMY KyJbTUBYBanu A. calcoaceticus IMB B-7241, R. erythropolis IMB Ac-5017 i1 N.
vaccinii IMB B-7405 0,3 r/n TpunrodaHy CynpornoaxyBanocs iHTeHcuikalielo CUHTe3y ayKCUHIB y 27, 243 Ta 438

pasiB BianoBinHo. [TokazaHo, 0 eK30reHHUN TPUNTO(aH 3ay4aeThCsl 40 OiIOCUHTE3y ayKCUHIB y AOCIIiIKyBaHUX



[IPOAYLIEHTIB IOBEPXHEBO-aKTUBHUX PEYOBUH Yepe3 iHI0-3-MipyBAaTHUI LIJISX: aKTUBHICTD
TpunrodpaHTpaHcamiHazy (BOHA € OTHUM i3 KII0U0BUX (DEPMEHTIB IIJISIXY CUHTE3Y iHI0J1-3-01TOBOI KUCJIOTH, SIKUU
KaTajlizye peakiilo MiXk TpUIITO(AHOM i 2-OKCOTIyTapaTOM 3 YTBOPEHHSIM iH[1071-3-TIipOBUHOIPAIHOI KMCJIOTH)
nipBumyBanacs y 2,3-5,4 pasiB IOPiBHSHO 3 BUPOLIyBaHHSIM 6e3 IonepeiHUKa. BCTaHOBIIEHO, 1110 HASIBHICTb
TpUNTO(pAHY Y CEPELOBUILI KyJIbTUBYBaHHS A. calcoaceticus IMB B-7241, N. vaccinii IMB B-7405 i1 R. erythropolis
IMB Ac-5017 He BIJIMBasia CUHTE3 [IOBEPXHEBO-aKTUBHUX PEYOBUH, a iX aHTUMiKPOOHA aKTUBHICTb BiTHOCHO
(diTonaToreHHUx 6aKTepiil abo mifgBuIyBasacs, abo 3anuianacs 6e3 3MiH OPiBHSHO 3 BCTAHOBJIEHOIO 17151
IpenapariB, CMHTe30BaHUX 6e3 NolnepeiHnKa 6i0CUHTe3y ayKcuHiB. BupomysanHs N. vaccinii IMB B-7405 i R.
erythropolis IMB Ac-5017 y cepenoBuiLi 3 TpuntodaHoM CyIpOBOIKyBasocs yTBopeHHsM [TAP 3 mifBsuiieHoo
AHTHMMIKPOOHOIO aKTUBHICTIO: MiHiMaJIbHI iHri6YI04i KOHIEHTpaLlil oo ¢giTonaroreHHUX 6akTepiil 6yau y 2-4 pasu
BUIIE [TIOPiBHSIHO 3 TUMU IIOKa3HUKAaMHU, Ki OyJI1 BCTAaHOBJIEHI J1s1 IPEeNaparis, 1o Oy CUHTE30BaHi 6e3
nornepeHrKa 6i0CrHTe3y ayKCUHiB. ITokazaHo, 1o 36ibuIeHHS aHTUMIKPOOHOI aKTUBHOCTI TI0BEPXHEBO-aKTUBHUX
pevoBuH mramis N. vaccinii IMB B-7405 i1 R. erythropolis IMB Ac-5017 kopeJitoBaso i3 30i7bIIEHHSIM B KJIITUHAX LUX
wtaMiB HAIIQ+-3a1€>XXHOI IyTaMaTAerigporeHa3Hoi akTUBHOCTI — KJII0UOBOT0 (bepMEHTY 6i0CUHTE3y aMiHOJIIMIi B,
SIKi BiIOBIAIOTh 32 aHTUMIKPOOHY Z1il0 KOMILJIEKCY [TI0BEPXHEBO-AaKTUBHUX PEYOBUH. BCTaHOBIIEHO, 1110 06pPOOKa
TOMATIB, IIEPLII0 Ta TYMEHIO KyJIbTypaJIbHOIO PiTMHOIO, CylIepHATAHTOM Ta (iTOrOPpMOHAIbHUMU eKCcTpakTamu N.
vaccinii IMB B-7405, A. calcoaceticus IMB B-7241, a Takox R. erythropolis IMB Ac-5017 cynpoBoyKyBanacst
CTHMYJISIL€I0 POCTY Ta PO3BUTKY POCJIMH.E NEepPCIEeKTUBY [J1s1 pO3POOKU Ha OCHOBI eKk3oMeTabouiTiB N. vaccinii IMB
B-7405 inTerpoBaHoi T€XHOJIOTII Oiep>KaHHS KOMILJIEKCHOT'O MIKpOOHOTO Ipenapary 3 picT-CTUMYJIIOBaJIbHOIO Ta
aHTHUMIKPOOHOIO OO0 (PITONATOreHiB aKTHUBHICTIO /1J151 32CTOCYBAHHSI B POCJIMHHUIITBI, KJIIOYOBUMU €JIeMEeHTaMU
sKOi OyIyTh BUKOPUCTAHHS K CyOCTpaTy BiANpalibOBaHOI COHSIIIHMKOBOI 0J1ii, o He noTpebye crepuisatii, i
BHECEHHS y C€peloBUlIe Ha CTaflii BUpo6HUYOoro 6iocunresy 0,3 r/mn Tpunrodany. BcTaHOBIEHO, IO ONepesHs
00poOKa JIMCTS TOMATIB Y AOCIIIPKeHHSX in vivo po3unHamu [TAP, mo cuntesyotbest N. vaccinii IMB B-7405 Ha
cepeoBHUlIli, sIKe MiCTUJIO BifjIIpaljbOBaHy oJIito Ta TpunTodaH, Ha 100% 3ynuHsa pO3BUTOK 3aXBOPIOBAHHS
IIOPIBHSIHO 3 JIMCTSIM, Heo6pobsieHuM [TAP (cTymiHb ypaskeHHs cTaHOBUB 8-50%). Y pasi 06po6Ku KOpeHeBoi
po3acany TomaTiB po36asneHo0 y 400 pasziB Ky/bTypaJibHOIO PiAMHOIO i CyllepHATaHTOM, OLEP>KaHUM MicCJIs
BUpoIyBaHHs 6akTepiit N. vaccinii IMB B-7405 y cepenoBuii, sike MiCTUJIO BifilIpalibOBaHy OJIi0 i Tpuntoda,
IIpUPICT 3arasibHOI Baru 1oy nigsuinyBascs Ha 82-911 12-18% BinnoBinHO NOPiBHSIHO 3 00POOKOI0 BOAOIO.
BukopucTaHHs K CyO6CTpaTiB BifpalbOBaHoi 0J1ii Ta BifxoziB BUpOOHULTBA 6i0gM3eI0 Ja€ 3MOTy He TiJIbKU
OTpUMAaTH BUCOKOEe(DEKTHBHI KOMIIJIEKCHI MIKpOOHI IpenapaTu 3 piCT-CTUMYJIIOBAJILHOIO Ta aHTUMIKPOOHOIO I[O0
(diTonaToreHiB akTUBHICTIO /1J151 BUKOPUCTAaHHS Y POCIMHHULITBI, a 1 BUpilllye Ipo6yieMy yTUIi3alii IUX TOKCUYHUX

IIPOMUCJIOBUX BiZIXOZiB.

2. The dissertation is devoted to the development of an effective technology for the synthesis of phytohormones
and surface-active substances of Nocardia vaccinii IMV B-7405, Acinetobacter calcoaceticus IMV B-7241, and
Rhodococcus erythropolis IMV Ac-5017 for use in crop production with the aim of simultaneous toxic waste
disposal. The possibility of increasing the concentration of phytohormones of auxin nature by several orders of
magnitude in the presence of low concentrations of tryptophan (the exogenous precursor of their biosynthesis) in
the cultivation medium of surfactant producers A. calcoaceticus IMV B-7241, N. vaccinii IMV B-7405 and R.
erythropolis IMV As-5017 with toxic industrial waste (waste oil, biodiesel production waste) is established. The
addition of 0.3 g/1 tryptophan to the culture medium of A. calcoaceticus IMV B-7241, N. vaccinii IMV B-7405 and R.
erythropolis IMV As-5017 was accompanied by the intensification of auxin synthesis by 27, 243, and 438 times,
respectively. It was shown that exogenous tryptophan is involved in the biosynthesis of auxins in the studied
producers of surfactants through the indole-3-pyruvate pathway: the activity of tryptophan transaminase (one of
the key enzymes in the synthesis of indole-3-acetic acid, which catalyzes the reaction of the formation of indole-
3-pyruvic acid from tryptophan and 2-oxoglutarate) increased by 2,3-5,4 times compared to cultivation without a
precursor. It was established that the addition of tryptophan in the medium of R. erythropolis IMV As-5017, A.
calcoaceticus IMV B-7241 and N. vaccinii IMV B-7405 did not affect the level of synthesis of surfactants, and their
antimicrobial activity against phytopathogenic bacteria (Pseudomonas syringae, Pseudomonas syringae pv. tomato,



Agrobacterium tumefaciens, Pectobacterium carotovorum, Clavibacter michiganensis subsp. michiganensis,
Xanthomonas vesicatoria) either increased or did not chanched compared to that data, established for
preparations synthesized without a precursor of auxin biosynthesis. Cultivation of N. vaccinii IMV B-7405 and R.
erythropolis IMV Ac-5017 in a medium with tryptophan was accompanied by the formation of surfactants with
increased antimicrobial activity: the minimum inhibitory concentrations against phytopathogenic bacteria were 2-
4 times higher compared to the indicators established for preparations synthesized without auxin biosynthesis
precursor. The increase in antimicrobial activity correlated with an increase in the cells of these strains of NADP+-
dependent glutamate dehydrogenase activity - the key enzyme in the biosynthesis of aminolipids, which are
responsible for the antimicrobial activity of the surfactant complex. It was found that the treatment of tomatoes,
pepper and barley with culture broth, supernatant and phytohormonal extracts of N. vaccinii IMV B-7405, A.
calcoaceticus IMV B-7241 and R. erythropolis IMV As-5017 was accompanied by stimulation of plant growth and
development. There are prospects for the building of an integrated technology for the preparation of a complex
microbial preparation with ability to stimulate the plant growth and antimicrobial activity against phytopathogens
for use in crop production, based on the exometabolites of N. vaccinii IMV B-7405. The key elements of the
technology will be the use of waste sunflower oil as a substrate, which does not require sterilization, and
introducing 0.3 g/1 of tryptophan into the medium at the stage of production biosynthesis. On the basis of the
exometabolites of N. vaccinii IMV B-7405, an integrated technology for obtaining a complex microbial preparation
with growth-stimulating and antimicrobial activity against phytopathogens for use in crop production was
developed, the key elements of which are the use of waste sunflower oil as a substrate, which does not require
sterilization, and introduction of 0.3 g /1 tryptophan into medium at the stage of production biosynthesis. It was
established that pre-treatment of tomato leaves in studies in vivo with surfactant solutions isolated from this
culture broth stopped the development of the disease by 100% compared to the leaves not treated with
surfactants (the degree of damage was 8-50%).In the case of treatment of tomato root seedlings with a 400-fold
diluted culture broth and supernatant after cultivation of N. vaccinii IMV B-7405 in a medium, which contained
waste oil and tryptophan, the growth in the total weight and the average weight of tomatoes increased by 82-91
and 12-18%, respectively, compared with water treatment. The use of waste oil and waste from biodiesel
production as substrates allows not only to obtain highly effective complex microbial preparations with ability to
stimulate plant growth and antimicrobial activity against phytopathogens for use in crop production, but also
solves the problem of disposal of these toxic industrial wastes.
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