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Micue3HaxoaKeHHS: ByJI. Bonmonumupceka, 6ya. 68, Kuis, 01601, Ykpaina
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V. BizomocTi npo gucepraniio
MoBga guceprTallii: Vkpaincoka
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Tema gucepranii:
1. Cuneprism 3 iHmMMU 6iouuaamu 6i0J10TiYHOI aKTUBHOCTI NOBEPXHEBO-aKTUBHUX PEYOBUH, CUHTE30BaHUX B

pi3Hnx ymoBax KyabTuByBaHHs Rhodococcus erythropolis IMB Ac-5017 ta Acinetobacter calcoaceticus IMB B-7241

2. Synergy with other biocides of the biological activity of surfactants synthesized under various cultivation
conditions of Rhodococcus erythropolis IMV Ac-5017 and Acinetobacter calcoaceticus IMV B-7241

Pedepar:

1. MikpoG6Hi NoBepxHEBO-aKTUBHi pe4oBUHU ([TAP) MaloTh MMUPOKUI CIIEKTP 6i0JI0riYHOI aKTUBHOCTI, 1O BiJKpHUBA€E
NEPCIEKTUBY 117151 IX BUKOPUCTAHHS SIK aJIbT€PHATUBY aHTUOIOTUKAM Ta aHTAQPYHTaabHUM Ipenaparam. [Ipu npomy
IIMPOKE BUKOPUCTAHHS TaKUX IIPOJYKTIB 0OMeKeHEe BUKOPUCTAHHSM JOPOroBapTiCHUX CyOCTPATiB, CKIIaAHUMU
METOJIJaMU BUJIiJIEHHS Ta BIJIMBOM YMOB KyJIbTUBYBaHHS Ha BJIACTMBOCTI CUHTE30BaHUX MeTaboiTiB. HasBHi
JIiTEpPATyPHi [aHi CTOCYIOTbCS [IEPEBAKHO NOCIIIIPKEHHS BIUIMBY Pi3HUX KOHLEHTPALlii IyKepesia ByIJIeLIo Ta a30Ty
Ha KOHIEHTPALil0 KiHLIEBOTO IPOAYKTY, i Inile B TOOANHOKUX poOOTaxX HasIBHI AaHi mono 6iosoriyHnx
BjactvBocTeil [TAP, cMHTe30BaHUX B Pi3HUX YMOBax KyJIbTMBYBaHHs. OJIHAK iHTepec 10 IMX MiKPOOHUX MeTaboJIiTiB
pocrTe, iX BUKOPUCTaHHS JOCTIIXY€eTbCS B HOBUX c(pepax, BKIIOYalody KoMOiHalii 3 iHmumu crosykamu. He
BUKJIIOYEHO, 0 CUHEPTiyHi BaacTUBOCTI [TAP, oTprMaHuX y pi3HUX YMOBAX KyJIbTUBYBAHHS, Y CYMillli 3 IHIIMMU

GionuIamMy MOXYTb BiIpi3HSITUCS Bif] B1IaCTUBOCTEN MOHOIIpernaparis. JluceprauiiHa poboTa prcBsiYeHa



IOCJIiIKEHHIO MOXJIMBOCTI IIPOSIBY CUHEPri3my 6i0JIOrYHOI aKTUBHOCTI (QHTUMIKPOOHO1, aHTUAAre3UBHOI Ta PO y
PYVHYBaHHI MOHO- Ta JBOBUOBUX 6iOIIiBOK) CyMillli TOBEpXHEBO-aKTUBHUX PEYOBUH, CUHTE30BaHUX Y Pi3HUX
ymoBax KyabTuByBaHHS Rhodococcus erythropolis IMB Ac-5017 Ta Acinetobacter calcoaceticus IMB B-7241 3
KOMEPLIHUMU aHTUOI0OTUKAaMU, aHTU(YHraJbHUMHU pedoBruHamu Ta epipaumu oissmu (EO). Tak, [TAP cuHTe30BaHi
R. erythropolis IMB Ac-5017 Ha riilepuHi pi3HOI SKOCTI, IPOSIBJISIIIM CUHEPTIYHY [il0 3 0(JIOKCALITHOM,
nunpodokcanHoM Ta edipHOIO 0JIi€r0 YaitHoTo Iepesa mono Pseudomonas sp. MI-2, Escherichia coli IEM-1ta
Staphylococcus aureus BMC-1. MinimanbHi inriéytoui koHuentpauii (MIK) cymimeit TIAP 3 anTu6ioTkamu
cranosunu 0,8-25,5 MKT /M1, L0 MEHIIE, HDK Y MOHONpenapariB aHTu6iotukis (500-2500 mkr/mi) Ta ITAP (3,2-
102,5 mxr/mi). Bukopucrtanns ITAP y noenHanHi 3 eipHOIO 0Jti€io 4aiiHoro fepesa 3Hu3u10 MIK octaHHbOI 17151
IOCTiIKyBaHUX OakTepill 3 156-625 no 2,4-19,5 Mkr/mJ1. HesasexHo Bifi HasBHOCTI y CEpeJoBUILi KyJIbTUBYBaHHS
mwrtamy IMB B-7241 ogHOBaIeHTHUX KaTiOHIB — aKTUBATOPIB KJII0YOBOTO (PepMEHTY 6i0CUHTE3Y aMiHOJIIMIIiB,
Bi/I[IOBiaJIbHUX 32 QaHTUMIKPOOHY aKTUMBHICTb, CUHTE30BaHi [TAP NposB/IsM CHUHEPri3M y CyMillli 3 KJIOTPHUMA30JI0M,
daykonazonom Ta 3HWKyBanu MIK antudynranpHux npenapartis mogo Candida tropicalis PE-2, Candida albicans
JI-6 Ta Candida utilis BMC-65 y 4-32 pa3u. BukopucranHs cymimi epipHux ol kopui Ta 1eMmoHrpacy 3 I1AP,
cuHTe30BaHUMU A. calcoaceticus IMB B-7241 3a HasBHOCTI y cepeoBuIIli OAHOBAJIEHTHUX KaTiOHIB JaJjio 3MOTy
3Hu3uTu MIK EO mopno nocinKyBanux npixmxkis 3 156 no 8,5-39 Mxr/mi. 3a BukopucTtaHHs [1AP, cuHTe30BaHuX R.
erythropolis IMB Ac-5017 sik Ha TpaguLifHKAX cybCTpaTax Tak i IPOMUCIIOBUX BilX0HaX y CyMilli 3 opsioKCalluHOM,
uunpogIoKCauMHOM 4M e(ipHOIO OJli€lo YailHoro aepesa aaresis Pseudomonas sp MI-2, E. cloacae C-8 i P. vulgaris
PA-12 5o kaxeso Ta ctasi 6ynay 2-2,1 Ta 2,6-3,1 pa3u HUXKUOI0, HIX Micss 06pobky MoHonpenaTamu ITAP,
anTu6iotukis uu EO. JecTpykuii 6i0r11iBoK 6aKTepiabHUX Ta IPDKIKOBUX 6i0I1iBOK 3a Aii [IAP, cuHTe30BaHux
mwTamom IMB Ac-5017 B pi3HMX yMOBax KyJIbTUBYBaHHS, y CyMillli 3 epipHUMU OJIisIMU, aHTUOIOTUKAMU YU
aHTU(QYHTIbHUMU TIpenaparamu, 6ys 1,9-2,7 ta 1,3-3,5 pasiB BUIMM IIOPiBHSIHO 3 BCTAHOBJIEHUM [1J151
MoHornpernapariB [TIAP, aHTH6i0THKIB, aHTUQYHIAILHUX PeYOBUH YU edipHUX oJ1iii. [loBepxHEeBO-aKTUBHI pe4YOBUHH,
cruHTe30BaHi mTamamu IMB B-7241 ta IMB Ac-5017 3a HasIBHOCTI y cepefoBUILi KyJIbTUBYBAaHHS KJIiTUH
eykapitnyHoro (Saccharomyces cerevisiae BTM-1) ingykropa y cymimi 3 ogpyioKCalMHOM, JUIIPOQIIOKCALUHOM Ta
edipHoI0 oJlielo yaiiHOTO AepeBa 3HWKyBanu MIK ocTaHHiX mon0 6akTepialbHUX Ta APIKIXKOBUX TECT-KYJIBTYP Y
2,0-40 ta 15-960 pasiB BinnosigHo. JecTpyKLisl ABOBUIOBUX OaKTepiasbHO-0aKTepiaJbHUX i 6aKTepiabHO-
IpbKIpKOBUX 6i0IIIBOK 3a Aii KoMmIuiekey edipHoi oii yaitHoro nepesa 3 ITAP, cunte3oBanux mramamu IMB B-7241
ta IMB Ac-5017 3a HagBHOCTI S. cerevisiae BTM-1 6yzna B 1,3-1,8 Ta 1,2-2,9 pasiB Bumioo nopiBHIHO i3
BHUKOpHCTaHHIM MoHompenapartis [TAP yu edipHoi osii. OT>ke, He3al1e>XKHO Bifi yMOB KyJIbTUBYBAaHHSI, CHHTE30BaHi A.
calcoaceticus IMB B-7241 ta R. erythropolis IMB Ac-5017 noBepxHeBO-aKTUBHi PEYOBUHU MOXYTb OYTH
BMKOPKCTaHI y CyMillli 3 KOMEPLiTHUMHU aHTUOIOTMKAMU, aHTU(YHTAJIbHUMH [TperapaTaMy Ta €(PipHUMHU OJIisIMU
17151 3HDKEHHS €(DEKTUBHOI KOHLIEHTpallil OCTaHHIX y 60pOTHOi 3 IaTOreHHMMHU MiKpOOpraHismMamu 3aTHUMU 10

dopmMyBaHHS OiOTLITiBOK.

2. Microbial surfactants have a wide range of biological activities, which opens up prospects for their use as an
alternative to antibiotics and antifungal drugs. However, the widespread use of such products is limited by the use
of expensive substrates, complex isolation methods, and the influence of cultivation conditions on the properties
of the synthesized metabolites. The available literature data mainly concerns the study of the influence of different
concentrations of carbon and nitrogen sources on the concentration of the final product, and only a few studies
contain data on the biological properties of surfactants synthesized under various cultivation conditions. However,
interest in these microbial metabolites is growing, and their use is being explored in new areas, including
combinations with other compounds. It is possible that the synergistic properties of surfactants obtained under
different cultivation conditions in a mixture with other biocides may differ from the properties of
monopreparations. The dissertation work is devoted to the study of the possibility of synergism of biological
activity (antimicrobial, anti-adhesive and role in the destruction of mono- and two-species biofilms) of a mixture
of surfactants synthesized under various cultivation conditions of Rhodococcus erythropolis IMV Ac-5017 and
Acinetobacter calcoaceticus IMV B-7241, antifungal substances and essential oils (EO). Thus, surfactants
synthesized by R. erythropolis IMV Ac-5017 on glycerol of various qualities showed synergistic activity with



ofloxacin, ciprofloxacin and tea tree essential oil against Pseudomonas sp. MI-2, Escherichia coli IEM-1,
Staphylococcus aureus BMS-1. The minimum inhibitory concentrations (MIC) of a mixture of surfactants and
antibiotics against test-cultures were 0.8-25.5 ug/ml and were lower than those established for monopreparations
of antibiotics (500-2500 pg/ml) and surfactants 3.2-102.5 pg/ml The use of surfactants in a mixture with tea tree
essential oil made it possible to reduce the MIC against bacteria from 156-625 to 2.4-19.5 ug/ml. Regardless of the
presence in the cultivation medium of A. calcoaceticus IMV B-7241 of monovalent cations - the key enzyme in the
biosynthesis of aminolipids responsible for the antimicrobial activity, the synthesized surfactants reduced the MIC
of antifungal drugs against Candida tropicalis PE-2, Candida albicans D-6 and Candida utilis BMS-65 by 4-32 times.
The use of a mixture of cinnamon and lemongrass essential oils and surfactants synthesized by A. calcoaceticus
IMV B-7241 in the presence of monovalent cations in the medium made it possible to reduce the MIC of EO relative
to the yeast under study from 156 to 8.5-39 ug/ml. Using surfactants synthesized by R. erythropolis IMV Ac-5017
on traditional and industrial waste substrates in a mixture with ofloxacin, ciprofloxacin or tea tree essential oil,
adhesion of Pseudomonas sp MI-2, Enterobacter cloacae C-8 and Proteus vulgaris PA-12 to tiles and steel was 2-2.1
and 2.6-3.1 times lower than after treatment with monosurfactants, antibiotics or EO. Destruction of bacterial and
yeast biofilms under the action of surfactants synthesized in various IMV B-7241strain cultivation conditions,
mixed with EO, antibiotics or antifungal drugs, was 1.9-2.7 and 1.3-3.5 times higher compared to that established
for monosurfactants, antibiotics, antifungal substances or essential oils. Surfactants synthesized by IMV B-7241 and
strains in the presence of eukaryotic (Saccharomyces cerevisiae BTM-1) inducer in a mixture with ofloxacin,
ciprofloxacin and tea tree essential oil reduced the MIC of the latter against bacterial and yeast test cultures
2.0-40 and 15-960 times, respectively. The destruction of two-species bacterial-bacterial and bacterial-yeast
biofilms under the action of tea tree essential oil complex from surfactants synthesized by IMV B-7241 and IMV Ac-
5017 strains in the presence of S. cerevisiae BTM-1was 1.8 and 1.2 -2.9 times higher compared to the use of
monosurfactants or EO. Therefore, regardless of the cultivation conditions, surfactants synthesized by A.
calcoaceticus IMV B-7241 and R. erythropolis IMV Ac-5017 can be used in a mixture with commercial antibiotics,
antifungal drugs and essential oils to reduce the effective concentration of the latter in the fight against
microorganisms capable of forming biofilms.

Jep>kaBHHH peecTpaliiiHuii Homep [IiP:

IIpiopuTeTHHI HanpsIM PO3BUTKY HayKH i TEXHIKHU: Hayku 1po XUTT, HOBi TEXHOJIOTI MpodiakTuky

Ta JIiKyBaHHS HAUMOMNPEHIIINX 3aXBOPIOBAHb

CrpareriyHui NpiopUTETHUI HANIPSIM iHHOBaLiHHOI AiSIJIBHOCTI: 1lIupoKe 3aCTOCYBaHHS

TEeXHOJIOTIH BiJIbII YUCTOTO BI/IPO6HI/IHTB3 Ta OXOPOHU HABKOJIMIITHBOT'O IIPUPOJHOTO CEPENOBUIIIA
ITizcyMKH JOCIiI>KeHHSI: HoBe BUpIlEHHS aKTyaJbHOTO HAYKOBOTO 3aBIaHHS

Iy6sikaii:

e Pirog, T., Kliuchka, 1., Kliuchka L. (2023). Synergism of biological activity a mixture of essential oils and
Acinetobacter calcoaceticus IMV B-7241 surfactants, synthesized in the presence of eukaryotic inducer.
Ukrainian Food Journal, 12(3), 458-472.

e Pirog, T., Kliuchka, I, Kliuchka L. (2022). Antimicrobial activity of a mixture of surfactants produced by
Acinetobacter calcoaceticus IMV B-7241 with antifungal drugs and essential oils. Ukrainian Food Journal, 11(1),
176-186.

¢ Pirog, T., Kliuchka, L., Kliuchka L. (2022). Industrial wastes as substrates for synthesis of surfactants with
antiadhesive activity by Rhodococcus erythropolis IMV Ac-5017. Ukrainian Journal of Food Science, 10 (1), 32-
40.

o [Iupor, T.I1., Kimouka, 1.B., Kiiouka, JI.B. (2022). BriinB iHaKTHBOBaHUX KJIiTHH KOHKYPEHTHUX MiKpOOpraHi3mis
Ha 6i0JIOriyHy aKTUBHICTb I0BEpXHEBO-aKTUBHUX peyoBuH Rhodococcus erythropolis IMB Ac-5017. Haykosi
npaui HYXT, 28(2), 24-35.



e [Tupor, T. I1., Kmtouka, JI. B., Kntouka, 1. B., AuToHtoK, C. I., Baxriii, O. JI., Xantok, [. B. (2020). Cuneprizm
aHTHUMIKPOOHOI aKTUBHOCTI cyMilli noBepxHeBo-akTUBHUX pedoBuH Rhodococcus erythropolis IMB Ac-5017 3
iHmyMu 6iouuaHUMHU criosnykamu. HaykoBi npati HallioHaabHOTo yHiBEpCUTETY XapuOBUX TEXHOJIOTIH, 26 (5),
17-25.

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis: TexHOOri]

ConiasibHO-€KOHOMIYHA CIPSIMOBAHICTb: NOJINEHHS CTaHY HABKOJIMIIHBOTO CEPELOBUILA; TIOJIMIIEHHS

SIKOCTI )KUTTSI Ta 3[IJ0POB'sl HACEJIEHHS], €(PEKTUBHOCTI AiarHOCTUKU Ta JIiIKyBaHHS XBOPUX

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBagkeHHs pe3yJIbTaTiB AHCEPTalii: BiposamkeHo

3B'S130K 3 HAYKOBHMH TeMaMH: 0119U001485 0119U002575

VI. BizomocCTi Ipo HayKOBOr0 KEPiBHHKA /KEPiBHUKIB (KOHCYJIbTAaHTA)
Baacue IlpizBuuie Im's Ilo-6aThKOBI:

1. Iupor Tersna [TaBniBHA

2. Tetiana Pyroh

KBasigikamis: n.6ion.u., npodecop, 03.00.20

InenTudikarop ORCID ID: 0000-0002-3873-2253

JoparkoBa indpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0CO0H: HarjioHanbHU# yHIBEPCUTET XapYOBUX TEXHOJIOTii
Kopg 3a €IPIIOY: 02070938

Micuesnaxo,szeHHﬂ: ByJI. Bonmogumupceka, 6ya. 68, Kuis, 01601, Ykpaina

dopma BacHoOCTI: Jlepkasna

Cdepa ynpaBriHHS: MiHicTepCcTBO OCBIiTH | HayKy YKpaiHu

InmenTudikarop ROR:

VII. BizomocTi npo odiniiHHX ONIOHEHTIB Ta PELeH3€HTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBumie Im's I1o-6aTbKOBI:

1. ABneeBa Jlinig BacuniBHa

2. Liliia Avdieieva

KBasidikamis: 1. mep. v, npodecop, 03.00.07
ImenTudikarop ORCID ID: 0000-0002-2274-599X
JonaTkoBa iHdopmalist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI OCOOM: IHCTUTYT MiKpOGioIorii i Bipycosorii im. JI. K. 3aGosotHoro

HanjjonasnpHoi akagemii Hayk YKkpainu



Kopg 3a €IPIIOY: 05417087

Micue3HaxoaKeHH: ByJI. AKazemika 3a6osotHoro, 6yx. 154, Kuis, 03143, Ykpaina
dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBiriHHS: HaujonasnbHa akajeMis HayK YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Topociituyk Tersna CepriiBHa

2. Tetiana Todosiichuk

KBasigikamis: 1. 1. n., npodecop, 03.00.20
InenTudikarop ORCID ID: 0000-0002-2274-599X
JoparkoBa iHdpopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0CO0H: HanjioHanbHu#t TexHiyHuil yHiBepceuTeT Ykpainu "KuiBchKuit

MOJITEXHIYHMI IHCTUTYT iMeHi Irops Cikopcekoro”

Kopg 3a €IPIIOY: 02070921

Micue3HaxoaKeHHS: npocnekT Bepecreiicbkuii, 6yg. 37, Kuis, 03056, Ykpaina
dopma ByacHOCTI: [lepxasna

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

PeuenseHTu

Bsacue IlpizBuuie Im's I1o-6aThKOBI:
1. Ckpoupka OkcaHna IropiBHa

2. Oksana Skrotska

KBasigikanis: . 6. u., gou,., 03.00.06

InenTudikarop ORCID ID: 0000-0003-4296-648X

JoparkoBa indpopmamnist:

IloBHe HaliMEeHYBaHHSI IOPHUAHUYHOI 0COOM: HauioHanbHMIl yHIBEPCUTET XapYOBUX TEXHOJIOTIH
Kopg 3a €IPIIOY: 02070938

Micuesnaxo;perHﬂ: ByJI. Bonmogumupceka, 6ya. 68, Kuis, 01601, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

Inentudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. CrabnixkoB Biktop [leTpoBuy



2. Viktor Stabnikov

KBasigikamis: n. 1. 1., npod., 03.00.20

ImenTudikarop ORCID ID: 0000-0003-3738-8056

JonaTkoBa iHdopmalist:

IloBHE HalIMEeHYBaHHS IOPUAHYHOL 0CO0H: HanioHanbHU# yHIBEPCUTET XapYOBUX TEXHOJIOTIi

Kopg 3a €IPIIOY: 02070938

MicueSHaxo,vieHHﬂ: ByJI. Bononumupceka, 6ya. 68, Kuis, 01601, Ykpaina

dopma BiracHOCTI: /lepxasHa

Cdepa ynpaBiriHHS: MiHicTepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

VIII. 3ak1104Hi BiZOMOCTI
Bsiacue IIpizBuie Im'sa ITo-6aTbKOBI
TOJIOBH paju

BiiacHe IIpizBuie Im'sa Ilo-6aTbKOBi
TOJIOBYIOYOTO Ha 3acCiaHHi
BignoBigasibHUI 3a HiATOTOBKY

00JIiIKOBHX JOKYMEHTIB

PeectpaTtop

KepiBHuk Bigzainy YKpIHTEI mo €
BiZIOBiZaJIbHUM 32 peeCTpallilo HAyKOBOIi

OisIJIbHOCTI

bynenko JlrogpMnia MukosaiBHa

Bynenko JlrogpMnia MukosaiBHa

MenbpHUuk Hatasis

VKpIHTEI

Opuenko TersHa AHaToJIiBHA



