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1. Incepranjiiina po60Ta IPUCBIYEHA AOCIIIKEHHIO 6ioTpaHchopMallii 6i07I0TiYHO aKTUBHUX PEYOBUH MilleslieM
obpaHux mWTaMiB BUAIB 6a3upieBrx rpubis: Fomitopsis pinicola 361, Ganoderma sichuanense 1848, 2566, Laricifomes
officinalis 2497, 2498, 5004, Pleurotus ostreatus 297, Schizophyllum commune 1768, 1769. [Ii1s1 nocsirHeHHs Liei
MEeTHU OyJI0 06paHO TaKi pe4OBUHMU (KCEHOOIOTUKN): 2,6-, 3,5-IUXJIOPaHiiH, ajaMaHTaH, aJjaMaHTaH-1-o11,
ajaMaHTaH-2-0J1, guKkiodeHak, HarpokceH, N-deHinnukiorekcankapookcamin, N-juknorekcundensamis ra N-
LMKJIONeHTUI6eH3aMmin. [I71s 3abe3nedeHHs! BiiTBOPIOBAHOCTI Ta CTabibHOCTI poueciB 6ioTpaHcopmariii 6yio
IIPOBEJEHO OJATKOBI JOCiIKeHHs 17151 Bepudikaliii o6paHuX IITaMiB, BUBUEHHS IPOLECY HAKOIIMYEHHSI IPUOHOI
6iomacu, BIUIMBY BUAY CyOCTpaTy Ha TpUBaJle 30epiraHHs Milesiio 6a3ujiieBux rpubiB Mpy HU3bKUX TEMIIepaTypax
Ta Mif6ip yMOB IIIMOMHHOrO KyJIbTUBYBAaHHS /1715 30ibIIeHHS KOHLIeHTpauii 6ioMacu Tpbox mrtamis L. officinalis. s

IIPOBEJIEHHS eKCIIepUMEHTaIbHOI po60TH OyJI0 0OpAHO JeBsITh ITAaMiB ITITU BUJiB 6a3uieBux rpubis i3 Kosexii



KyJIbTYP WANuHKOBUX rpu6is (IBK). [I7151 BOCbMU IITaMiB 32 JOIOMOTOK0 METOJiB MOJIEKYJISIPHOI 6io10Tii 3AiiiCHEHO
Bepudikaliiio KyJIbTyp Ha OCHOBI JBOX SIA€PHUX AiJITHOK: BHYTPIIHBOI'O TPAHCKPHUOOBAHOTO CIielicepa siepHOi
pIHK Ta reHnis, mo konyioTs aApyry cyoogunuiiio PHK-nosnimepasu II. OTprMaHni HyKJI€OTUHI IOCIiTOBHOCTI 0YyJ10
BUKOPUCTAHO [17151 TOOYI0BU (PilIoreHeTUYHUX JiepeB. Y pe3ysbTarTi NiATBepIyKeHO BULOBY IPUHAJIEKHICTh BOCbMU
mwTamiB 6asunieBux rpubis; mramu IBK 1848 ta 2566 nepeinentudikosano gk mramu G. sichuanense. Busueno
BILJIMB BUJY CyOCTpaTy Ha TpUBaJle Kpio3bepiraHHs MilleJlilo 06paHuX WTaMiB 6a3uieBux rpubis. Mineniit okpeMux
mITaMiB, Takux 4K F. pinicola 361 Ta S. commune 1769, kpaiie 36epiraB >KUTTE3aTHICTb IIPY BUKOPUCTAHHI
IePEB'STHOrO CYOCTpaTy, TOAI SIK 1J1 MilleJlilo pelTy AOCiI)KeHUX TaMiB Kpalyum OyB 3epHOBUI CyOCTpar, 110
IIPOSIBJISLTIOCS. Y pO3Mipi KOJIOHII Ta pafiaibHiil IBUIKOCTI pocTy Milesito micis 1 poky Kpiosbepiranss. BinmnosinHo
[0 3aJ1EXXKHOCTI HAKOIIMYEHHS 6i0MacH Bif] Yacy KyJIbTUBYBAHHS /1711 KOXKHOTO IITaMy BU3HAYEHO Yac BHECEHHS
OOCJiI)KEHUX KCEHOOIOTUKIB y FPUOHY KYJIbTYPYy. BCTaHOBJIEHO, 110 KOHLEHTpaLis JenuTuny 20 M/ y cKiaami
SKMBUJIBHOTO CEpeJIOBUINA CIIpYsIE OTPMMaHHIO Hal6i/bInoi KOHLEeHTpanii 6iomacy mTamiB nporo Buny. Mu Bnepiue
IIOBiIOMJISIEMO IIPO MO3UTUBHUIN eeKT Bifi JoaBaHHs JIEUUTHUHY [0 CKJIaly >KUBUJIBHOTO CepeloBUIIa Ha
HakonuveHHs 6iomacu L. officinalis. Ynepiue naBeneno nani, mo minesniit mramis F. pinicola 361, G. sichuanense
1848, 2566, L. officinalis 2498, S. commune 1768, 1769 Ta P. ostreatus 297 3matauii 10 nerpasganii N-
LIMKJIOreKcuibeH3aminy 3 yrBopeHHSIM N-(4-rinpokcu-uukiaorekcui)-6eH3aminy. Minesniit mramy P. ostreatus 297
IIPOSIBMB BHUCOKY CTEPiOCEIeKTUBHICTb y 6ioTpaHcdopmauii N-1juknorekcundensaminy. [Ipore
CTEPEOCEJIEKTUBHICTD HE CIIOCTEpIrasacs npy NepeTBOPEHH] iHINX [IPEeNCTaBHYKIB FOMOJIOTIYHOrO pany N-
MKI06eH3amifiB. BctaHoBseHO, mo Mminednii mtamis F. pinicola 361, G. sichuanense 1848, 2566, L. officinalis 2497, S.
commune 1768, 1769 ta P. ostreatus 297 ycniuiHo 31ificHIOI0Th 6ioTpaHcdopMaliio 2,6- Ta 3,5-1UXI0paHiiHiB.
PiBens gerpagauii 2,6- AUxI0paHiniHy cTaHOBUB Bif 97,56+2,04 1o 99,85+0,05 % 3a7eXXHO Bif LITaMy, a piBeHb
6iomerpaganii 3,5-guxopaHininy 6yB HIDKYUM — Bifg 83,95+5,05 1o 95,32 % 3anexHo Bif mtamy. Yepuie Hamu
NOBimoMJIseTbCs IPO GioTpancdopMaliio 3,5-AUXJIOpaHiiHy B 3,5-IUXI0poaLeTaHinifn, 4-aMiHo-2,6-IUXJI0paHiiH,
2-amino-4,6-nuxnopdenon, 3,5-nuxnaopdeHon ta 3,5-IUXIOPHITPOGEeH307 MiljesieM 6a3uaiomineTis. Bnepiue
TIOBiIOMJISIETHCS PO YTBOPEHHSI TiIPOKCUIBOBAHOTO META60ITY — 4-aMiHO-3,5-1UxI0pPEHOITY — y Pe3ybTaTi
6ioTpancdopmauii 2,6-puxaopanininy minensiem 6a3unieBux rpubis. PiBeHs merpaganii HarrpokceHy MiliestieM
IOCJIiIPKEHNX IITaMiB KOJUBaBcA Bifl 78,1 1o 97,1 % 3ae>XHO Bifi ITaMy, 10 CBiIYUTh IIPO BUCOKY 3LATHICTb MiLIEJIi0
BKa3aHMX IITaMiB [I0 gerpagauii uiei criosnyku. BcTaHOBIEHO YTBOPEHHS IIPOKCUHAIIPOKCEHY Ta
IeMeTUIHAIIPOKCeHy. 31ifiCHeHO aHani3 6ioTpaHcdopmarnii sukaodpeHaky minesiem mrTamis 3 TOKa3HUKOM
nerpagauii Bin 55,6 7o 92,3 %. Briepiie BCTaHOBJIEHO YyTBOPEHHSI KOHJIEHCOBAaHMX METabOJIITIB Mif yac
6ioTpancdopmauii fukIoQpeHaKy MillesieM mTamis 6a3uzieBux rpubis. [lepeTBOpeHHs OUKI0(EeHaKy Ha
rigpokcuaukiaopeHak 3iliCHIOBaNoCs MilieslieM IT'SITH WTamiB. BusHaueHo, mo 6ioTpaHcdopMallilo afamaHTaHy Ha
aJaMaHTaHOJI 3TiMCHIOE JHIIe Milesiiil IecTy JOCaiIpKeHUX ITaMiB 6a3unieBux rpubis. Minesniit mramy L.
officinalis 2498 xapakTepu3yBaBcCsl 3JaTHICTIO yTBOPIOBATY HANOIIbIY KiIbKICTh ajlaMaHTaHOJy y>Ke Ha 4-Ty 100y
Iicsisl BHECEHHS KCEHOOI0THKa, OJIHAaK He 6ioTpaHC(pOpMyBaB aflamaHTaH-1-0J1 Ta afamaHTaH-2-0J1. OfepXaHi
pe3yJIbTaTy JO3BOJIMIIN AOCIIAUTY 6ioTpaHCchopMaliiio ecsT peYOBUH MileslieM 06paHuX MTaMiB BUIIB
6a3uzieBux rpubiB Ta OTPUMATHU PE3yJIbTATH, L0 CBiYaTh PO MEPCIIEKTUBY BUKOPHCTAHHS MilleJTil0 LOCTiIKeHUX
6asupieBux rpubiB y 6ioTpaHchopmaltii KCeHOOIOTUKIB.

2. The dissertation focuses on the biotransformation of biologically active substances by the mycelium of selected
basidiomycete strains: Fomitopsis pinicola 361, Ganoderma sichuanense 1848, 2566, Laricifomes officinalis 2497,
2498, 5004, Pleurotus ostreatus 297, Schizophyllum commune 1768, 1769. To achieve this goal, the following
substances (xenobiotics) were selected: 2,6-, 3,5-dichloroaniline, adamantane, adamantan-1-ol, adamantan-2-ol,
diclofenac, naproxen, N-phenylcyclohexanecarboxamide, N-cyclohexylbenzamide and N-cyclopentylbenzamide.
To ensure the reproducibility and stability of biotransformation processes, additional studies were conducted to
verify the selected strains, study the process of fungal biomass accumulation, the effect of the type of substrate on
long-term storage of basidiomycete mycelium at low temperatures, and selection of deep cultivation conditions to
increase the biomass concentration of three L. officinalis strains. Nine strains of five species of basidiomycetes
from the the IBK Mushroom Culture Collection were selected for experimental work. For eight strains, verification



of cultures was carried out using molecular biology methods based on two nuclear regions: the internal
transcribed spacer of nuclear rDNA and genes encoding the second subunit of RNA polymerase II. The obtained
nucleotide sequences were used to construct phylogenetic trees. As a result, the species affiliation of eight
basidiomycetes strains was confirmed; strains IVK 1848 and 2566 were reidentified as strains of G. sichuanense.
The effect of the type of substrate on long-term cryopreservation of mycelium of selected strains of
basidiomycetes was studied. The mycelium of individual strains, such as F. pinicola 361 and S. commune 1769,
retained viability better when using a wooden substrate, while for the mycelium of the remaining strains studied,
grain substrate was preferable, which was manifested in the colony size and radial growth rate of mycelium after 1
year of cryopreservation. In accordance with the dependence of biomass accumulation on the cultivation time, the
time of introduction of the studied xenobiotics into the mushroom culture was determined for each strain. We
report for the first time the positive effect of adding lecithin to the nutrient medium on the accumulation of L.
officinalis biomass. For the first time, data are presented that the mycelium of strains F. pinicola 361, G.
sichuanense 1848, 2566, L. officinalis 2498, S. commune 1768, 1769 and P. ostreatus 297 is capable of degrading N-
cyclohexylbenzamide with the formation of N-(4-hydroxy-cyclohexyl)-benzamide. The mycelium of strain P.
ostreatus 297 showed high stereoselectivity in the biotransformation of N-cyclohexylbenzamide. However,
stereoselectivity was not observed in the transformation of other representatives of the homologous series of N-
cyclobenzamides. It was found that the mycelia of strains F. pinicola 361, G. sichuanense 1848, 2566, L. officinalis
2497, S. commune 1768, 1769 and P. ostreatus 297 successfully carried out the biotransformation of 2,6- and 3,5-
dichloroanilines. The level of degradation of 2,6- dichloroaniline ranged from 97.56+2.04 to 99.85+0.05 %
depending on the strain, while the level of biodegradation of 3,5-dichloroaniline was lower - from 83.95+5.05 to
95.32 %. For the first time, we report on the biotransformation of 3,5-dichloroaniline into 3,5-dichloroacetanilide,
4-amino-2,6-dichloroaniline, 2-amino-4,6-dichlorophenol, 3,5-dichlorophenol and 3,5-dichloronitrobenzene by
the mycelium of basidiomycetes. For the first time, we report on the formation of a hydroxylated metabolite - 4-
amino-3,5-dichlorophenol - as a result of the biotransformation of 2,6-dichloroaniline by the mycelium of
basidiomycetes. The level of degradation of naproxen by the mycelium of the studied strains ranged from 78.1 to
97.1% depending on the strain. The formation of hydroxynaproxen and demethylnaproxen was established. The
analysis of diclofenac biotransformation by the mycelium of strains with a degradation rate from 55.6 to 92.3% was
carried out. The formation of condensed metabolites during the biotransformation of diclofenac by the mycelium
of basidiomycete strains was established for the first time. The transformation of diclofenac into
hydroxydiclofenac was carried out by the mycelium of five strains. It was determined that the biotransformation of
adamantane into adamantanol is carried out only by the mycelium of six studied basidiomycete strains. The
mycelium of the L. officinalis 2498 strain was characterized by the ability to form the largest amount of
adamantanol already on the 4th day after introduction of the xenobiotic, but did not biotransform adamantan-1-ol
and adamantan-2-ol. The obtained results allowed us to investigate the biotransformation of ten compounds by
the mycelium of selected basidiomycete strains, indicating the prospects for using the mycelium of the studied
basidiomycota in biotransformation.

Jep>kaBHHH peecTpaniliHuil Homep JiP:

IIpiopuTeTHHI HanpsIM PO3BUTKY HayKH i TEXHIKHU: OyHnamMeHTasbHi HAYKOBI TOCIIIPKEHHS 3 HANGIbII
Ba)KJIMBUX PO6JIEM PO3BUTKY HAaYKOBO-TEXHIYHOT0, COLiaIbHO-€KOHOMIYHOT0, CyCIiJIbHO-TIOJIITUYHOTO,
JIIOJICbKOT'O IIOTEHLiany 1715 3a6e3le4eHHs] KOHKYPEHTOCIIPOMOXKHOCTI YKpaiHu y CBiTi Ta CTaJIOr0 PO3BUTKY

CYCIIiJIbCTBA i Aep>KaBy
CrpareriyHuii npiopUTETHHHA HaNIPSIM iIHHOBALiHHOI AisAJIBHOCTI: He 3acToCOByeThCS
ITizcyMKH BOCTiZ>KeHHS: HoBe BUpIlEHHS aKTyaJbHOTO HAYKOBOTO 3aBIaHHS

Iyo6sikaii:



¢ Bondaruk S.V., Korzh R.A., Al-Maali G.A. 2025. Biotransformation of xenobiotics by mycelium of Laricifomes
officinalis (Polyporales, Basidiomycota). Ukrainian Botanical Journal, 82(4): 336-344.
https://doi.org /10.15407 /ukrbotj82.04.336

e Bondaruk S.V,, Bulava S.O., Korzh R.A,, Lesyk D.S., Polovynko V.V., Fedyk A.V., Al-Maali G.A. 2025.
Biotransformation of 2,6-dichloroaniline and 3,5-dichloroaniline by the mycelium of basidiomycetes.
Ukrainian Botanical Journal, 82(6): 594-603. https:/ /doi.org/10.15407 /ukrbotj82.06.594

e Bonpapyk, C., & Anp-Maaui, I'. 2025. Briius cybcTpaTy Ha Kpio36epiraHHs Millelilo 1epeBOPYIHIBHUX
6asupiominetiB. Chornomorski Botanical Journal, 21(4), 330-337. https: / /doi.org /10.32999 /ksul1990-
553X /2025-21-4-2

¢ Bonpapyk C.B., Bynasa C.O., Anb-Maani I'A. 2022. locnigxenHs 6ioTpaHcdopMallii [yMXI0paHiliHiB
6asupnieBumu rpubamu. Marepianu IV HaykoBo-nipaktuyHoi KoH(pepeHuii PLANTA+. Hayka, npakTuka ta
OCBiTa 3 MiXKHapOZHOIO y4acTio, 1 (c. 156-157).

¢ bonpapyk C.B., Bynasa C.O., Anb-Maani I'A. 2023. JocaimkeHHs 6ioTpaHcdopMaliii alaMaHTaHy YUCTUMU
KyJIbTypamu 06asujiieBux rpubis. Marepiann MbkHapoHOI KOHpepeHLlii MOJIOgUX YIEHUX «AKTyaJlbHi
npo6saeMu 60TaHIKU Ta eKoJIorii». (. 49).

¢ Al-Maali G., Volovenko O., Lesyk D., Korzh R., Bondaruk S., Velbovets A., Fedyk A., Borysko P., Ryabukhin S.,
Volochnyuk D. 2025. Biotransformation of bicyclic amides by Cunninghamella elegans. Biotrans 17th
International Symposium on Biocatalysis and Biotransformations. (p. 192).

¢ Bondaruk S.V., Korzh R.A., Al-Maali G.A. 2025. The biotransformation of naproxen by the mycelium of wood
decay basidiomycetes. MaTepianu Mi>kHapo[iHOI KOH(epeHLlii MOJOIUX YIeHUX «AKTyasIbHi IPOGIeMU

60TaHiKy Ta eKoJIorii». (c. 58).
HaykoBa (HayKOBO-T€XHiYHa) MPOAYKILiSL: MeToxH, TEOpii, rinoresn
Conia;ibHO-€KOHOMIYHA CIPSIMOBAHICTb: NOJINIEHHS CTaHY HABKOJIMIIHBOTO CEPEOBUIA

OxoponHi gokymeHTH Ha OIIIB:

BrnpoBaaKeHHS pe3yJIbTaTiB AHCEPTAIlii: BipoBakeHHs He IIaHyeThCS

3B'A30K 3 HAYKOBHMH TeMaMH: 0120U101111, 0125U001329

VI. BizoMmocCTi Ipo HayKOBOr0 KepPiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Anp-Maazi 'ane6 AnHaHOBUY

2. Halieb A. Al-Maali

KBasigikanis: x.6.1., c.n.c., 03.00.21
InenTudgikarop ORCID ID: 0000-0002-7489-6466
JoparkoBa iHdpopmamuist:

IloBHe HaliMEeHYBaHHS IOPHUAMUYHOI 0COOM: [HcTuTyT 60TaHiKK iM. M. T. XosoaHoro HauioHanbHOI

akagemii HayK YKpainu

Kopg 3a €IPIIOY: 05417199

Micue3Haxoa>KeHHS: By TepemeHkiscbka, Kuis, 01601, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist HayK YKpaiHu



InenTudikarop ROR:

VII. BizomocTi npo odiliiHUX OTIOHEHTIB Ta pelleH3€eHTiB
OdiuiiiHi OIOHEHTH
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. Ixxaran Beponika BosogumupiBHa

2. Veronika V. Dzhahan

KBasigikanis: . 6. u., no,, 03.00.21
InenTudikarop ORCID ID: 0000-0002-7229-5878
JoparkoBa iHdpopmamist:

IloBHe HaliMEeHYBaHHSI IOPHUAUYHOI 0COOM: KuiBchKuil HalioHaIbHMI yHiBepCHUTeT iMeHi Tapaca

[IleByeHka

Kopg 3a €IPIIOY: 02070944

Micuesnaxo,r.perHﬂ: ByJI. Boslogumupceka, Kuis, 01033, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

Inentudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. CyxomnmH MaprnHa MukosaiBHa

2. Maryna M. Sukhomlyn

KBasigikamnis: 1.6.1., npodecop, 03.00.21
InenTudikarop ORCID ID: 0000-0001-6573-9699
JoparkoBa iHdpopmamuist:

IloBHEe HaliMeHYBaHHS IOPUAHUYHOI 0COOH: JlepkaBHa yCTaHOBA "[HCTUTYT €BOJIOLIHOI €KOJIOTI

HaujonanbHoi akagemii Hayk YKkpaiHn"

Kopg 3a €IPIIOY: 33593908

Micue3HaxoaKeHHS: ByJI. AKazemika JlebeneBa, Kuis, 03143, Ykpaina
dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiiHHS: HaujonasnbHa akajiemis HayK YKpaiHu

Inentudikarop ROR:

PeuenseHTu

BaacHe IlpizBume Im'st I1o-6aThKOBI:

1. lleByenko Mapis BacuiiBHa



2. Mariya V. Shevchenko

KBasigikamis: . 6. 1., H.c, 03.00.21
ImenTudikarop ORCID ID: 000-0001-8621-0890
JonaTkoBa iHdopmalist:

IloBHe HaliMeHYBaHHS IOPHUAHUYHOI 0COOM: [HcTUTyT 6oTaHikK iM. M. T. XosmoaHoro HaujoHanbHOI

akazeMii Hayk YKpaiHu

Kopg 3a €IPIIOY: 05417199

MicueSHaxo,q)KeHHﬂ: ByJI. TepemenkiBcbka, Kuis, 01601, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: Haujonanbha akazemis HayK YKpaiHu

InenTudikarop ROR:

Baacue IlpizBumie Im's Ilo-6aTbKOBI:
1. I[Tpuarox Mukosna [1aBnoBuy

2. Mykola P. Prydyuk

KBasigikanis: 1. 6. ., c.H.c., 03.00.21
Inentudikarop ORCID ID: 000-0001-5083-014X
JoparkoBa indopmamnist:

IloBHe HaliMEeHYBaHHS IOPHUAHUYHOI 0COOM: [HcTUTyT 6oTaHiKM iM. M. T. XosoaHoro HaujoHanbHOI

akazeMii Hayk YKpaiHu

Kopg 3a €IPIIOY: 05417199

MicueSHaxo,q)KeHHﬂ: ByJI. TepemeHkiBcbka, Kuis, 01601, Ykpaina
dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: HaujoHanbHa akazemis HayK YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi

BaacHe IlpizBume Im's ITo-6aTbKOBI Xonocosues Osekcanzip €BreHoBuY
TOJIOBH pajgu

Biacue IlpisBume Im'st [To-6aThKOBI XopocoBues OyekCanap EBreHoBIY
rOJIOBYIOYOTO Ha 3acCiflaHHi

BignosigasnbHuii 3a lli,ILI‘OTOBKy Boupapyk Csitnana BonopumupisHa
00JIiIKOBUX JOKYMEHTIB

Peec'rpa'rop Opuenko TersiHa AHaTOJIiBHA



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




