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1. Incepraiis Ha 3006yTTS OCBITHbO-HAyKOBOT'O CTYyIE€Hs JOKTOP (pinocodii 3a cnenjanbHicTio 162 BioTexHooris Ta
6ioimxenepis. - HanjionanbHui yHiBEpCUTET XapuOBUX TEXHOJIOTIN MiHicTepcTBa OCBiTH Ta Hayku YKpainu, Kuis,
2025. CepeJ, nepCreKTUBHUX aJIbTE€PHATUB aHTUOI0TUKAM — MiKpOOHi MoBepXHEBO-aKTUBHI peuoBuHH ([TAP), 10 €
BTOPMHHUMU MeTab0JliTaMy, CHHTE€30BaHMMU 6aKTePisIMU, APDKIPKaMU Ta MiKpoMilieTaMu. BoHu He uiie
BHIDKYIOTb [TIOBEPXHEBUI 2060 Mixk(azHUI HATST, a U [IPOSIBIISIOTh IKUPOKUI CIIEKTP 6i0JI0TiYHOI aKTUBHOCTI 1[0/10
natoreHis. Ha BifiMiHy Bifi aHTU6I0THKIB, 110 Ail0Th Ha crieuu@iuHi KIiTUHHI Mimedi, [TAP 3gaTHi pyiiHyBaTu

MeMOpaHU MiKpOO6iB, MOPYIIYBATHU iX NIPUKPIIJIEHHS IO IIOBEPXOHD i 6JI0KYBaTH IIOYATKOBY afAresilo, 1o



nepelkoaKae GopMyBaHHIO 6i0MiBOK. JloBeneHo, mo [TAP, 30kpema paMHOJIINIAY Ta JMNONENTUIU, €(PEKTUBHO
PYHHYIOTh cPOPMOBaHi 6i0NIiBKY, €PEKTUBHO PYMHYIOUN 3aXUCHUN MaTPUKC 6akTepill. Y JocCinKeHHSIX BOHU
BUSIBUWJINCH €(PEKTUBHIIIMMU 32 KJIACUYHI aHTUOIOTUKY Y 3MEHILeHHi 6iomacy 6iomtiBku. Taka nopsiiiHa fiist —
3HMILIEHHS [VIAHKTOHHUX KYJIbTYP MiKPOOPraHi3MiB Ta 3arobiraHHs abo pyvHyBaHHs 0iOIIiIBOK — BU3HA4ae iXHil
HoTeHLian y 60poTh6i 3 pe3uCTeHTHUMH iHeKUissMUA. BaxnBO po3yMiTH, 1[0 MiKPOOHI IOBEPXHEBO-aKTUBHI
PEYOBMHM 3a3BUYall CUHTE3YIOTLCS SIK CKJIA[HI CyMillli CIIOPiTHEHUX MOJIEKYJI, a HE SIK OKpeMi criosyku. TodHun
CKJIa]J i BJIACTMBOCTI LIMX META00JIiTiB MOXKYTb CyTTEBO BiIPi3HSITUCS 3aJI€5KHO Bifl IITaMy-IIPOAYLEHTA Ta YMOB
KyJIbTUBYBaHHs. Uepes TaKy MiHJIMBICTb, ONITAMi3allisl yMOB (hepMEHTALi] € KJII0UOBMM acleKTOM po3pooku [TAP nis
[IPaKTUYHOTrO BUKOpUCTaHHS. Lle TakoX 03Hauae, 110 BUKOPUCTaHHS 6i0JI0TiYHUX iHOYKTOPIB (OZUH i3 METOiB
CIIiZIbHOTO KyJIbTUBYBaHHSI MiKpOOPraHi3aMiB) MOXKyTb OyTH BUKOPUCTaHI /1J1s1 CIIPUSIHHS BUPOOHULITBY MOXiAHUX 3
HiABUILEHOK aHTMMIKPOOHOIO Ta aHTMAJr€3MBHOIO aKTUBHICTIO. TakKMM YMHOM, MiKPOOHI NOBEPXHEBO-aKTUBHI
PEYOBMHU € yHiB€pCAJIbHUMU BTOPUHHUMU METa001iTaMU, €PEKTUBHICTD SIKUX MOB'SI3aHA HE TiJIbKU 3
IIpUTAMaHHUMMU iM 6i0JIOTIYHO aKTUBHUMH BJIACTUBOCTSIMM, ajle U 3 eKOJIoTiYHUMHU (pakTopamu (MOKIIUBICTh
BMKOPHUCTaHHSI IPOMHUCJIOBUX BifIXOZiB sIK cybcTparis). luceprauifina po60oTa IPUCBIYEHA JOCiIKEHHIO PETyJIsLii
6i0J10TiuHOi aKTMBHOCTI (QHTUMIKPOOHA, aHTUAJIT€3MBHA TA POJIb y PYIHYBaHHI 6aKTepialbHUX Ta OPIKAXKOBUX
6i01TiBOK) TOBEPXHEBO-aKTUBHUX PEYOBHH, CUHTe30BaHuX Acinetobacter calcoaceticus IMB B-7241 Ha ouunieHOMY
IJlilepyHi Ta Bilxoax BUPOOHULTBA 6i013es pa3oM i3 6i0J10rYHUME IPOKAPIOTUYHUMU Ta €yKapiOTUYHUMU
iHOyKTOpamu y pisHOMY (i3i0sI0riYyHOMY CTaHi (KUBi, iHaKTMBOBaHI KJIIiITUHY, CYIIEpPHATAHT). BcTaHOoBI€HO, 110
[IOBEpPXHEBO-aKTUBHi peyoBuHU Acinetobacter calcoaceticus IMB B-7241, cunTe3oBaHi Ha riinepuHi pis3HOro
CTYI€HS] OYMILEHHS 32 HASIBHOCTI iHIYKTOPIB, BUSIBJISIJIM 3HAYHO BUILYy aHTUMIiKPOOHY, aHTUAAT€3UBHY Ta
6ionIiBKOPYHHIBHY aKTUBHICTb, HDK ITpenapaTy, yTBOpeHi 6e3 iHOyKTopiB. 3a BUKOPUCTaHHS sIK inaykTopa Bacillus
subtilis BT-2 cuntesysanucs I[1AP, miHiMasnbHi iHribyrodi konueHnrtpatuii (MIK) sikux nporu B. subtilis BT-2,
Staphylococcus aureus BMC-1, Escherichia coli IEM-1 Ta Pseudomonas sp. MI-2 cranosunu 0,23-18,4 MKr /M
(koHTpOJIB 2,8-19,6 MKT/M11). 3a HasiBHOCTI Enterobacter cloacae C-8 ITAP yrBoproBanucs ITAP, sxi 3HmxyBanu MIK
y 3-28 pasiB, a 3a BHeceHHs Saccharomyces cerevisiae BTM-1 — go 0,85-19,2 MKr/MJl IOPiBHSHO 3i 3HAUYEHHSIMH,
BCTaHOBJIEHUMH J1J1s ITPeNapariB, CMHTE30BaHUX 6€3 iHAyKTOopiB. BukopucranHs sk iHgykTopis B. subtilis BT-2, E.
cloacae C-8 ta S. cerevisiae BTM-1 gano 3mory orpumaru I[TAP, MIK skux mono Candida albicans [I-6 Ta Candida
tropicalis PE-2 6ynu Huwkuumu y 1,1-6, 2-14 i 2,5-18,5 pasiB BiAnoBigHO, MOPIiBHSHO 3 KOHTpoJeM. [linBuieHa
aHTUMMIKPOOHA aKTUBHICTb KOpeJItoBaa 3i 36isbieHHsIM Y 1,5-2 pasu akTuBHOCTi NADPO-riyTamaterigporeHasu —
KJII0YOBOTO (DepMEHTy 6iOCHHTEe3y aMiHOJIIMNIfiB, BiIOBINANBHUX 32 aHTUMIKPOOHY aKTUBHICTb KOMILJIeKCy TTAP.
[TAP, cunTesoBani 3a HassBHOCTI B. subtilis BT-2, E. cloacae C-8 i S. cerevisiae BTM-1 3HmKyBanu agresiio P. vulgaris
[1A-12, B. subtilis BT-2, E. cloacae C-8, S. aureus BMC-1, C. tropicalis PE-2 Ta C. albicans [I-6 1o abioTuyHuUxX
noBepxoHsb y 1,1-5,9, 1,1-14 i 1,05-1,7 pasiB BinnoBinHO NOPiBHSIHO 3 BUKOPUCTAHHSM ITperapariB, yTBOPEHUX 6e3
ingykropiB. CTyniHb pyiiHyBaHHs 6akTepianbHux (E. coli IEM-1, Pseudomonas sp. MI-2, S. aureus BMC-1, B. subtilis
BT-2, P. vulgaris T1A-12) ta gpixmxoBux (C. tropicalis PE-2, C. albicans JI-6) 6iomniBok 3a 06po6ku ix [TAP,
cuHTe30BaHUMU mMTaMoM IMB B-7241 Ha ruiinepuHi pi3HOI SIKOCTi 32 HasIBHOCTI Yy CEpeNOBUIIi IPO- T
eyKapioTHYHUX iHZYKTOPIB, 6yB y 1,05-2,5 pa3ziB BUIIMM y ITOPIBHSIHHI 3 BCTAHOBJIEHUM [J151 KOHTPOJIbHUX [TAP,
ofiep>kaHux 6e3 inaykTopis. OTXe, BHECEHHS 06i0JIOTiYHUX iHAYKTOPIB y cepenoBullle KyJIbTUBYBaHHS Acinetobacter
calcoaceticus IMB B-7241 nasno 3MOTy He TiJIbKU OTPUMATH BUCOKOE(PEKTHUBHI MiKpOOHi Npernaparu 3 BUCOKOIO
AQHTUMIKPOGHOIO, aHTUAIT€3MBHOIO aKTUBHICTIO Ta 3[IaTHICTIO 10 €(PEKTUBHOTO PyiHYBaHHS 6iOIJIiBOK
OaKTepiasbHUX Ta APIKAKOBUX TE€CT-KYJIBTYP, a I CIpUsie BUPILIEHHIO BaXXJINBOI €KOJIOTiUHOI [1pobieMu (yTuilizallis

TOKCUYHUX BifJXOZiB BUPDOOHUIITBA 6i0U3EIIO).

2. This dissertation is for the degree of Doctor of Philosophy in speciality 162 Biotechnology and bioengineering. It
is submitted by the National University of Food Technologies of the Ministry of Education and Science of Ukraine,
Kyiv, 2025. Among the promising alternatives to antibiotics are microbial surface-active compounds (surfactants),
which are secondary metabolites synthesized by bacteria, yeasts, and micromycetes. These compounds not only
reduce surface or interfacial tension but also exhibit a broad spectrum of biological activity against pathogenic
microorganisms. Unlike antibiotics, which target specific cellular processes, microbial surfactants are capable of



disrupting microbial membranes, interfering with cell adhesion to surfaces, and preventing the initial stages of
biofilm formation. It has been demonstrated that surfactants, particularly rhamnolipids and lipopeptides,
effectively disperse established biofilms by destroying the protective bacterial matrix. In comparative studies, they
have been found to be more effective than classic antibiotics in reducing biofilm biomass. This dual function—
destroying planktonic microbial cells and preventing or disrupting biofilms—shows their potential in the fight
against drug-resistant infections associated with biofilms.It is important to note that microbial surfactants are
typically synthesized as complex mixtures of related molecules, not single compounds. The exact composition and
properties of these metabolites can vary significantly depending on the producer strain and cultivation conditions.
This variation makes optimizing fermentation conditions is a key aspect of developing surfactants for practical use.
This also implies that the use of biological inductors (co-cultivation strategy) may stimulate the production of
derivatives with enhanced antimicrobial, antiadhesive activity. So, microbial surfactants are universal secondary
metabolites, whose efficacy is determined not only by their inherent biological properties but also by
environmental factors (using industrial waste as substrates). The present dissertation is devoted to the study of the
regulation of biological activity (antimicrobial, antiadhesive, and role in the destruction of bacterial and yeast
biofilms) of surfactants synthesized by Acinetobacter calcoaceticus IMV B-7241 on purified glycerol and biodiesel
production waste together with biological prokaryotic and eukaryotic inductors in various physiological states
(live, inactivated cells, supernatant). It was established that surfactants synthesized by Acinetobacter calcoaceticus
IMV B-7241 on glycerol in the presence of inductors exhibited significantly higher antimicrobial, antiadhesive, and
biofilm-disrupting activity compared to preparations produced without inductors. When Bacillus subtilis BT-2 was
used as an inductor, the resulting surfactants demonstrated minimum inhibitory concentrations (MICs) against B.
subtilis BT-2, Staphylococcus aureus BMS-1, Escherichia coli IEM-1, and Pseudomonas sp. MI-2 in the range of
0.23-18.4ug/mL (control values were 2.8-19.6pug/mL). In the presence of Enterobacter cloacae C-8, MIC values
were reduced by 3-28 times, and with the addition of Saccharomyces cerevisiae BTM-1, MICs decreased to
0.85-19.2ug/mL compared to values observed for surfactants synthesized without inductors. The application of
B.subtilis BT-2, E.cloacae C-8, and S.cerevisiae BTM-1 as inductors provided surfactants with MICs against
C.albicans D-6 and C. tropicalis PE-2 that were lower by 1.1-6, 2-14, and 2.5-18.5 times, respectively, compared to
the control. The enhanced antimicrobial activity correlated with a 1.5-2-fold increase in the activity of NADPo-
dependent glutamate dehydrogenase—one of the key enzymes in the biosynthesis of aminolipids. Surfactants
synthesized in the presence of B. subtilis BT-2, E. cloacae C-8, and S. cerevisiae BTM-1reduced adhesion of P.
vulgaris PA-12, B. subtilis BT-2, E. cloacae C-8, S. aureus BMS-1, C. tropicalis PE-2, and C.albicans D-6 to abiotic
surfaces by 1.1-5.9, 1.1-1.4, and 1.05-1.7 times, respectively, compared to surfactants synthesized without inductors.
The degree of disruption of bacterial (E.coli IEM-1, Pseudomonas sp. MI-2, S.aureus BMS-1, B.subtilis BT-2,
P.vulgaris PA-12) and yeast (C.tropicalis PE-2, C.albicans D-6) biofilms upon treatment with surfactants synthesized
by strain IMV B-7241 on glycerol of various quality in the presence of prokaryotic and eukaryotic inductors, was
1.05-2.5 times higher compared to the controls. Thus, the introduction of biological inductors into the culture
medium of Acinetobacter calcoaceticus IMV B-7241 made it possible not only to obtain highly effective microbial
preparations with high antimicrobial and anti-adhesive activity and the ability to effectively destroy biofilms of
bacterial and yeast test cultures, but also helps to solve an important environmental problem (disposal of toxic
waste from biodiesel production).
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InenTudikarop ROR:

CeKTop HayKH: YHIBepCUTETCHKUI

VIII. 3aKkJII04Hi BiZoOMOCTi
BaacHe Ilpi3Bume Im'st ITo-6aThKOBI Byuenko Jlionmuna MukosaisHa

TOJIOBH pajgu

BnacHe IlpizBume Im's ITo-6aTbKOBI Byuenko Jlionmuna MukosnaisHa

rOJIOBYIOYOTO Ha 3aCiiaHHi



BigmoBigasbHUH 32 MiATOTOBKY Menbhuk Harasis

00JIIKOBHX JOKYMEHTIB

PeecTtpartop YkpIHTEI

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 32 PEECTpalLilo HayKOBOI IOpuenko TeTsHa AHaTosiiBHA

OisIIBHOCTI




