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IIpeomem. Coxu € 00HUM 3 HAUNONYAAPHIWUX HANOIE V CIMI, OCKLIbKU 60HU Micmamb Oazamo
KOPUCHUX peyosun. [[na ix eupobHuymea 6UKOpUCmosyromvcs pisHOMAHImui hepmenmu, nepui 3a 6ce
neKmuHMemuiecmepasu, Ki 8i0ieparoms 8axciugy poiv y npoyecax nepepooKu CUpoGUHU. NOKPAULYIOMb
akicmob 1 30ibwyroms 6uxio Kinyegoeo npooykmy. Ceped 006 ’ekmie 6Giomexnonoeii ocobruge micye
saumaioms 6azudiesi maxpomiyemu eudy Trametes versicolor. Lfi makpomiyemu 30amui cunmesyeamu
neKmuHMemuiecmepasyu, wo pooums iX nepcnekmusHuMu  Oisi  GUKOPUCHAHHA 6  XAapyo8ill
npomuciosocmi. Mema. Bueuenns nomenyiany wmamie Trametes versicolor ax npooyyewmig 0is
supoonuymea nexmunmemunecmepasu. Memoou. O6’ckmamu 00CRONHCEHb GUCIYNATU MPU UMAMU
T.versicolor (T. versicolor 353, T. versicolor 1689 i T. versicolor 5094), ompumani 3 Konexyii
wanunkosux epubie Incmumymy oOomawniku im. M.I. Xonoowoco HAH VYxpainu. Kynemugyeanws
30IUCHIOBANU 8  2NHOKO30-NEeNMOHO-OPINCONHCOBOMY  CepedOo8Ui 3d CIMAMUYHO20 pedXcumy npu
memnepamypi 28 =+ 1°C ympoooeic 14 0i6. B «xinyi xyremusyeanus eusnauaiu piseno pH
HOMEHYIOMEMPUYHO, 8UXIO OiomMacu [ KIMbKICMb CYXUX PEYOSUH ZPAGIMEMPUYHO, 8MICM DPeOVKVIOUUX
PEUoBUH  CNEeKMPODOMOMEMPUYHO,  AKMUBHICMb  HeKMUHMemuiecmepasu  mumpumempuyHo.
Cmamucmuuny 00pobKy OaHUX 6UKOHYBAIU 3d OONOMO20t0 Kpumepito [[yHkana. Pesynomamu. [lImam
T. wversicolor 353 eidsnauuscs uaubinowum  euxooom oGiomacu (Cpy = 5,96 £ 0,18 2/0M3) ma
HatleheKMUBHIWUM CHONCUBAHHAM pedyKytouux peuosun (Epp = 24,37 + 0,82% ). Bcmanoeneno, wo
pisens CnodcueanHs cyxux pevyosur 6cix wmamie Oye oomaxoeum (Ecp = 27,60-31,16% ). Llmam
T. versicolor 5094 eusnsus naiisuwy axmusnicmo IIME (251,11 + 50,48 00/om°) i npodyxmusnicme
cunmesy (v = 35,17-55,44 00/epy), wo nepesuwye noxaznuxu wmamie T. versicolor 1689 (maiixnce
606iui) ma T. versicolor 353 (na 20%,). Cehepa 3acmocysanna pezynomamie. Ompumani pesynvmamu
BKA3YIOMb HA HeOOXIOHICMb NOdatbuux 0ocaiodicens wmamy T. versicolor 5094 ons onmumizayii 6uxooy
neKmuHMemuiecmepasu.

Knrouoei cnoea: oOasudiomiyemu, Trametes, nexmurorimuuui ¢hepmenmu, @epmeHmamuena
AKMUBHICMb, NeKMUHMemuiecmepasa.
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Subject. Juices are one of the most popular beverages in the world because they are not only tasty,
but also contain many nutrients. Various enzymes are used for their production, primarily pectin
methylesterases, which play an important role in the processing of raw materials, improving the quality
and increasing the yield of the final product. Among the biotechnological objects that can synthesize
these enzymes, a special place is occupied by basidiomycetes, such as Trametes versicolor. These fungi
are capable of synthesizing pectin methyl esterase, which makes them promising for use in the food
industry. Purpose. To investigate the potential of Trametes versicolor as a producer for the production of
pectin methyl esterase. Methods. Three strains of T. versicolor (T . versicolor 353, T. versicolor 1689 and
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T. versicolor 5094) obtained from the Collection of Cap Fungi of the M.G. Kholodny Institute of Botany
of the National Academy of Sciences of Ukraine were used as objects of study. Cultivation was carried
out in glucose-peptone-yeast medium under static conditions at 28 + 1°C for 14 days. At the end of
cultivation, the pH level was determined potentiometrically; biomass yield and amount of dry matter
gravimetrically; content of reducing substances spectrophotometrically; pectin methylesterase activity
titrimetrically. Statistical data processing was performed using Duncan's test. Results. The strain
T. versicolor 353 was distinguished by the highest biomass yield (Cev = 5.96 = 0.18 g/dm3) and the most
effective consumption of reducing substances (Ers = 24.37 = 0.82%). It was established that the level of
consumption of dry matter of all strains was the same (Eps = 27.60-31.16%). T. versicolor 5094 strain
showed the highest PME activity (251.11 + 50.48 units/dm®) and synthesis productivity (v = 35.17-55.44
units/gsm), which exceeds the indicators of T. versicolor 1689 strains (almost twice) and T. versicolor 353
(by 20% ). Scope of results. The results obtained indicate the need for further research aimed at
optimizing the yield of pectin methyl esterase from T. versicolor 5094 strain and the use of this enzyme in
industrial processes.

Key words: basidiomycetes, Trametes, pectinolytic enzymes, enzymatic activity, pectin methyl
esterase.

ITocTanoBka npodaemu. OpyKTH € BaXXIUBUM JDKEPEIIOM XapuOBHUX BOJOKOH, MiHepalliB
Ta BITaMiHIB, i, KpiM CHOXHBAHHA Yy CBDXKOMY BUIJIS/i, BOHH MAaOTh BHCOKY KOMEpIIHHY
IIHHICTh 3aBJSKH BUPOOHHIITBY 3 HMX COKIB, III0O BH3HAYA€ iXHIO BAXKJIMBICTH Yy Traily3i HaIloiB.
[IpoTe, MpUCYTHICTH 3Ba)KEHUX YaCTOK, 30KpeMa NMEKTHHOBUX PEYOBWH, MiJABHINYE B’S3KICThH i
CIPUYMHSAE MOMYTHIHHS COKY, HOTIpIIYIOYHM OPraHOJIENTUYHI OKa3HUKU Ta MPUBAOIUBICTD IS
cnoxwuBada [1]. s mokpamieHHs! 30BHIIIHBOTO BUTJISAY, TEKCTYPU Ta CMaKOBHX SIKOCTEH CiK
MiJ/1a€THCS €TanaM OCBITJICHHS, TAaKUM K IeHTpudyryBanHs i1 gpinprparnis. OgHaK i METOIU HE
3aBXAH €()EeKTUBHO BUAAISIOTH IPiOHIII YaCTKH, IO 3aJIMIIAIOTHCS Y 3BaKEHOMY cTaHi [2].

OnHuM 13 epeKTUBHUX CHOCOOIB 3HM)KEHHS B’3KOCTI Ta YCYHEHHSI MYTHOCTI € MONepeIHs
00poOKa COKy MEKTHHOMITHYHUMH (pepMeHTamu (NIEKTUHA3aMH), SKi PO3KJIAAAI0Th MEKTUHOBI
CIONTYKH, POOJISIUM 1X OUTBII PO3YMHHUMH Yy pinkii ¢aszi. [lekTuHa3u BiAIrparoTh BUPILIAIBbHY
POJIb Y Xap4oBii MPOMHUCIOBOCTI, OCOOIMBO Y BUPOOHUITBI PPYKTOBUX COKIB Ta BUHA, 1 3HAYHO
CIPUSIIOTh TIPOLIECy eKCTpakilii Ta ocBiTieHHs [3]. [lekTuHOMITHYHI (EepMEHTH CTaHOBIATH
65m3bk0 25% CBITOBOrO PUHKY XapyoBHX (DEPMEHTIB, IO MIJKPECTIOE iX Ba)JIMBICTh IS
MIPOMUCIOBOCTI [4].

[lexTnHecTEpa3u, sIKI BHUKOPUCTOBYIOTHCS Yy TMPOIECI OCBITIEHHS (QPYKTOBHUX COKIB,
JIOTIOMAararoTh MOKPAIUTH SIKICTh MPOAYKTY 3aB/SKU MEPETBOPEHHIO NEKTHHY Ha MEKTHUHOBY
KHUCJIOTY, Ky 3T0/IOM JAEMOJIMEPU3YIOTh MOJITaJIaKTypOHa3| Ta Jia3u. Xoda MEeKTUHECTEpa3’
6e3nocepeIHbO HE BIIMBAIOTh HA B'I3KICTh Ta MYTHICTb COKY, iX Jisl BIAKPUBAE MOXKIMBOCTI JJIst
nojaibiioi 0OpOOKM NEKTUHOBMX KOMIIOHEHTIB, 3a0e3neuyroud e(eKTHUBHE BUIAJIIEHHS
3aJTMIIKOBUX MTOMYTHIHb [4, 5].

[Textunectepasu kinacugikyorb Ha mnekrunMmerunecrepasy (IIME) (EC3.1.1.11) Ta
nektuHauetuinecrepasy (EC3.1.1.6). Yactime y nmpomucioBocTi BukopuctoByetbest [IME. Ileit
(depMEeHT BIIUIETIIOE METUIIBHY IPYIY BiJl €TepU(PIKOBAaHUX AUISHOK TaJJaKTypOHOBOI KMCIIOTH B
JAHLIOTY TEKTHHY, 10 MPU3BOAMTH 10 YTBOPEHHS MOJITalaKTypOHOBOI KHCIOTH [6, 7].

[IME cunTe3yeTbcs YUCICHHUMH MIKpOOpraHi3MaMy, B TOMY YHUCII Mikpowmineramu [8].
I'pubna IIME Binirpae BaxJuBy poiib y iX KMTTEBOMY LMK, JOIMOMAaraloyu B iH(IKyBaHHI
pociuu pomamu Aspergillus, Botrytis i Fusarium. ®epmMeHT crpusie 31aTHOCTI IMX TPHOIB
pYHHYBATH KJIITHHHI CTIHKU POCIIHUH, IO MOJIETTIY€e KOJIOHi3amio [9].

[IME wMoxHa oTpuMaTH NUISAXOM TBepaodazHoro ado TIMOMHHOTO KYyJIbTHBYBaHHS.
OnHUM 13 MEPCHeKTHBHUX BHIIB-NIPOAYIEHTIB € TpeAcTaBHUKK MikpowmineriB [9-13]. Tak,
Patidar ta in. xyapTuBYBamm A. tubingensis Ha (pykTOBHX MmIKipKax Ta BHYaBKax. Buxin
(bepMeHTy KONMUBaBCs B Mexkax 2,2 — 44,64 on/r cyOcTpaty. MakcuManbHUNA BUX1 crocTepiraiu
MIPU BUKOPHUCTAHHI MIKIPOK Manai 3 Mo4YaTKOBOIO BOJIOTICTIO 86% sik cyocTpary [10]. e ogaum
IITaMOM, III0 BUKOPUCTOBYEThCs y st 6iocunTe3y [IME e Penicillium notatum. Sk cyGerpar B
IbOMY BHMAJAKy OyJI0 BHKOPHUCTAHO CYMIIIll ameJbCHHOBUX MIKIPOK Ta MINIEHWYHUX BHCIBOK.
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Haii6inpim onTUMaabHUM BUSIBHIIOCH CHIiBBIAHOMIEHHS 1 : 1, mio cripusiio Buxoay (pepMeHTy Ha
piBHi 23,5 oa/r cyOcTpaty 3a xBuiuHY [11].

TBepaodaszne KynIbTUBYBaHHS Mae OOMEXEHHS Yepe3 HeJOCTaTHIM KOHTPOJIb MapameTpiB
Ta TPYIHOII 3 BUIIJICHHSAM (DEPMEHTIB 13 CyOCTpaTy, 10 YCKJIAIHIOE MacIITa0yBaHHS Ta 3HUKYE
3aranbHU  Buxix ¢epmeHTiB. Yactime y NPOMHCIOBOCTI Jii OTpUMaHHS (PepMeHTIB
BUKOPHUCTOBYETHCS INIMOMHHE KYJIbTUBYBaHHs, TOMY MEBHA YacTKa JOCIIIKEHb CIPSIMOBaHA Ha
BUBYCHHS 010CHHTE3y MEKTUHMETUIIECTEPa3d Ha THUIOBUX PIAKHX MOXUBHHUX ceperoBuiIax. P.
variabile xynpTHBYBaM Ha MiHEPATBHOMY CEPEIOBHII 3 PI3HUMH JKEpPEIaMu BYTIICIIO, B TOMY
9HCTi TIIFOK03010. Buxin ¢epmenty B mpomy Bumajaky cknamas 19,46 mkr/cm® [12]. Ioxi6rum
yiHOM KynbTuBYBamu A. heteromorphus, mms sxoro 3adikcoBaHa akTHBHICTE (EpPMEHTY
nepeBaxana 100 ox [13].

B ocranHi poku 0a3umieBi MakpOMIIIETH BCE aKTHBHIIIE CTAalOTh 00'€KTOM JTOCIIJIKEHbB.
Oco0nuBy yBary mpHBEPTalOTh I1X KOMIUIGKCH (EPMEHTIB, SKi 3[IaTHI 10 PO3KJIaTaHHS
JirHomnentoo3Hoi 6iomacu [14]. KmiTuHHA CTiHKa POCIMH € OCHOBHUM 00’€KTOM Aii TpuOiB,
OCKUTBKH CKJIQIA€ThCS 3 IEIOJNIO3H, TEMIIENION03H, JITHIHY Ta MEeKTHHY, SKi MiJIar0ThCSI
nerpajaaunii mija 4ac pocty MakpowmineTiB. EdexTuBHicTh mporecy Oiogerpanantii poCIMHHHUX
MoJIicaXapuiB BU3HAYAETHCS AKTHBHICTIO IO3aKIITUHHUX (EPMEHTIB, IO PO3KIATAOTh
nosicaxapuad, BKIo4aoun nektuH [15]. YV T. versicolor miaTBep/)keHO HAasABHICTh T'EHIB
ponunu ByrieBoaaux ecrepa3 (CE), B tomy umcni nektuameruiectepasu (CE8) [16]. Hasasui
pobotu [15, 17] cnpsiMoBaH1 Ha BUBYEHHS MOJITalaKTypOHa3 1 MEKTHHIIIa3, TOMY JOCHIKECHHS
CHHTE3Y MeKTUHMeTHIecTepas T. Versicolor e akryanbHUM.

Mertoto poboTH OyJ10 BUBYEHHs CHHTE3Yy NMEKTHHMETHIIeCTepa3 mramamu . versicolor y
TIHOWHHIN KYIBTYPI.

Marepiaau Ta meroau. O6’exTamMu aociipkeHs Oynu 3 mramu Buay Trametes versicolor
(L.) Lloyd: T. versicolor 353, T. versicolor 1689 i T. versicolor 5094, orpumani 3 Konekurii
mranuHKOBHUX rpu0OiB [HeTUTYTY G60TaHiku iM. M.I'. Xonogroro HAH VYkpainu (IBK) [18].

JocnimkenHs pocTy 1 pepMEeHTAaTUBHOI aKTUBHOCTI 31MCHIOBAIM Ha TIFOKO30-TIENTOHO-
JPIKIKOBOMY CepeloBHIN ckiany (r/am°): rmokoza — 25,0, mentoH — 3,0, ApiKOBHIA
excrpakT — 3,0, MgSO4-7H20 — 0,25 [19]. Buxigne pH BcranoBmtoBanu Ha piBHiI 6,8 + 0,2
BukopucroBytoun 0,1 H pozunan KOH ta HCI.

3aciB MpOBOAWIM IUISXOM BHECEHHS TPbOX JHUCKIB 13 CEMUJEHHOI KYJBTYpOIO,
MIOTIEPETHHO BUPOMICHOIO HA arapu30BaHOMY STYMiIHHO-COJIOJIOBOMY €KCTpakTi. KynbTuByBaHHs
3/iHCHIOBATN B CTATHUHOMY peskuMi (6e3 mepeMilryBanHs) y konbax 06’emom 250 em® i3 50 cm®
JKUBHJIBHOTO cepeioBHIna 3a temneparypu 28 £ 1°C ympogosx 14 116 [20].

[Ticns 3aBepuIeHHs KyJIbTUBYBAHHsS BiJ] KyJIbTypaJlbHOI pIIUHU BIJIUISUIA  MiLeTii
GuIbTpyBaHHSIM Ta BUCYHIyBalIM 10 cranoi mMacu 3a 105 £+ 5°C g BU3HAUEHHS BMICTY
abcomotHo cyxoi OGiomacu (Cpu, r/aM°). YV KynbTypanbHiii piguni BusHasamm pH
noTeHIiomeTpuuHo  [19], BMICT peayKylOUuX PpPEUOBHH  CIEKTPOHOTOMETpUYHO (3
BUKOpHUCTaHHAM peakTuBy DNS 3a kaniOpyBanbHUM TpadikoM 3a TII0K03010) [21], BMICT cyXux
PEYOBUH TPaBIMETPUYHO.

Jns  BU3HA4YeHHS AKTUBHOCTI TEKTUHMETHIIECTepa3sd B  KYJIbTYpallbHI  piguHi
BUKOPHUCTOBYBaIU 1% pO3UrH NEeKTUHY. 3a OOUHUI0 NekTuHecTepa3Hoi akTuBHOCTI (IIME, on)
npuiiManu TaKy KiJdbKicTh (EPMEHTY, IO KaTami3ye yTBOpeHHs | MKEK KUCIOTH 32 XBUJIMHY
[22].

Po3paxoByBasin €KOHOMIUHUH KOe(]illieHT 3a peayKyrouuMu pedoBuHamu (Epp,% ) Ta
cyxumu pedoBuHamu (Ecp,% ) [23].

Crnenuciuny akTUBHICTH (MIPOAYKTHBHICTH) MEKTUHMETHIIECTEPa3H (v, 01/(Tpm)) 3HAXOIWIH 32
dbopmymoro [24]:

v=— L
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Cratuctuyny OOpoOKYy JaHUX TPOBOAMIIM, BHKOPUCTOBYIOUM TecT JlyHkaHa. Yci
SKCIIEPUMEHTH BHKOHYBAJIUCS B TPhOX IOBTOPHOCTSIX, @ PE3yIbTATH BBAKAIUCS CTATUCTUYHO
JIOCTOBIpHUMH TIpH 3Ha4eHHi p-value < 0,05. O6poOKy gaHux i moOya0BYy rpadikiB 3/iHCHIOBAIH
3a onomororo mporpamuoro 3adesneuenns Excel (CLLIA).

Pe3yabTaTn Ta 00roBopeHHsi. OIiHKa KyJIbTUBYBAHHS INTaMiB JOCIIIPKYBAaHUX IITaMiB
T. versicolor nmpexacrasnena y tabmuii 1.

Tabauys 1
OCHOBHI MOKAa3HUKHU KyJbTHBYBaHHs mramiB T. Versicolor
[Tokaznuk - !’HTaM -
T. versicolor 353 | T. versicolor 1689 | T. versicolor 5094

pH 4,56 + 0,03" 4,78 £ 0,032 4,79 £0,05?

Csu, T/nm® 5,96 £ 0,182 5,34 +0,03" 5,57 +0,19%

EKpp,% 24,37 £ 0,82° 21,99 +0,14° 22,97 +£0,78%

EKcp,% 29,91+ 125 29,19+ 0,16° 29,13+ 1,53

Tpumimru: pesyromamu npedcmaeieti y 6uenadi cepeoue suavenus £ SD 3nauenv, ompumanux 3a
MpboOMa UMIPIOSAHHAMU. Pi3Hi 6I0N0GIOHI limepu 6KA3YIOMb HA 3HAYHI GIOMIHHOCTT MIJIC WIMAMAMU NPU
p < 0,05 3a kpumepiem [{ynkana

Otpumani naHi 3 Tabn. 1 BKa3ylTh Ha pi3HI crparerii pocty mramiB T. versicolor na
[IIFOK030-HEeNTOHO-IPLKIKOBOMY cepenoBuii . T. versicolor 353 noka3as Huxk4e 3HaueHHs pH,
nopiBasiHo 3 T. versicolor 1689 i T. versicolor 5094 . 1le moxe CBiq4uTH PO 0COOIUBOCTI HOTO
MeTabo13My, 30KpeMa, HAKOMMUYEHHS OPraHIYHUX KHUCJIOT B XOJ1 pocTy. Y TOH ke yac, IITaMu
T. versicolor 1689 i T. versicolor 5094 nponemoncTpyBaiu Bulnmil piBeHb pH, mo mMoxe OyTH
O3HAKOI0 MEHII 1HTEHCHBHOTro Mertabonizmy. lle y3romkyerbcs 3 JaHUMH JTepaTypH, sKi
BKa3ylOTh Ha Te€, [0 AaKTHBHHHA pICT Oa3WIIEBHX MAaKPOMIIETIB YacTO CYMPOBOKYETHCS
samkeHHsM pH cepenosuma [25]. HaiiGinpmmii Buxin OioMacu NMpOJEeMOHCTPYBaB IITam 1.
versicolor 353, snauenns Cpy sikoro € Ha 12% Buium, opiBasHO 3 T. versicolor 1689. IlItam
T. versicolor 5094 nmoka3aB npomixkHe 3HaueHHS Cry, SKE HE BIAPI3HIETHCS CTATUCTHYHO Hi Bif
T. versicolor 353, ui Bix T. versicolor 1689. 3nauenHst Buxoay 6ioMacu Ha TIIFOKO30-TIEMITOHO-
JIPIKHDKOBOMY CepeZIoBHILI Oyl 3HAYHO BHUIMUMMHU HIK aHajoriyHi, orpumani Kiewak Tta iH.
micJis KyJbTUBYBAaHHS Ha IIIOKO30-TIEITOHOBOMY cepeaoBuii [23].

Bumia xonnenrpaiiisi 6iomacu y T. versicolor 353 moxe cBiguutu mnpo edekTUBHilIe
3aCBOEHHS IOKMBHUX PEUOBMH Ta 3JaTHICTh JIO AKTUBHOIO pOCTY B 3ajJaHuX ymoBax. lLle
HIATBEPIKYETHCSI 3HAYCHHSIMU EKOHOMIUHOTO KOEQIIIEHTY 3a pPEeNyKyIOUHMH pEYOBHHAMHU.
Hwxui nokasHuku Cpy Ta EKpp 1HIINX IITaMiB BKa3ylOTh Ha MEHII €()eKTHBHE BUKOPUCTAHHS
PEayKYIOUMX PEUYOBHUH JJI MPUPOCTY OloMacH, 10 MOKe OYTH TOB’SI3aHO 13 iX 3aIy4eHHSIM B
IHIIKX peakuisx. BiaMiHHocTel y nokasHukax EKcp Mk TpbOMa IITaMaMHU He 3adikcoBano. Le
Moke OyTH IMOB'I3aHO 13 MOAIOHMMHU MeXaHI3MaMM MeTa0o0Ji3My KOMIIOHEHTIB CyOCTpary, SKi
3a0e3MeuyioTh OJHAKOBUHM DPIBEHb HOro MepeTBOpeHHs y Oiomacy. 3 JjiTepaTypH BiOoMO, IO
KOMIIOHEHTH CYOCTpaTy 3HA4YHO BIUIMBAIOTh HAa PICT MAaKpPOMIIIETIB, HaBITh ISl IITaMiB OJHOTO
Buay [26]. 3nauenHs EKcp, OTpUMaHi Ticias KyJIbTUBYBaHHS Ha TIJIFOKO30-TIENITOHO-
JPIKHKOBOMY CEPEIOBHIIN B IbOMY JOCIIKEHH], OyJIM BUIIIMMU JIs tntamiB T. versicolor 353 i
T. versicolor 1689, tomi sk T. versicolor 5094 mpoaeMOHCTpyBaB JEIIO HUXYi TMOKa3HUKU
MOPIBHSHO 3 JaHUMHU JiTeparypu [23].

Jani, npezacraBieHi Ha puc. l.a BKa3ylOThb Ha BIJIMIHHOCTI B NEKTHMHMETHJIECTEpa3Hii
AKTUBHOCTI JOCTIDKeHHUX mTaMiB T. versicolor. HaiiBuiy akTHBHICTD TPOJIEMOHCTPYBAB IITaM
T. versicolor 5094, 3nauenns IIME skoro cknano 251,11 £ 50,48 on/n. Tak, mepeBakaHHsS
cepenuboro 3HaueHHss [IME mporo mramy mopiBusHo 3 T. versicolor 353 cranoBuiio maiixke
20%, a T. versicolor 1689 — 85%. Taki BimminHOCTi y piBHAX [IME Mixk mramamMu MOXyTb OyTH
MOB’sI3aH1 3 PI3HOIO EKCIPECIE0 MEKTUHMeTHIIecTepas3u [27].
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Puc. 1. AKTHBHICTB (2) Ta IPOAYKTUBHICTH CMHTE3Y (0) MeKTUHMeTHJIeCTepa3u
mramamu T. versicolor
Pezynomamu npedcmaeneni y suensioi cepeone 3nauennsa + SD 3HaueHb, ompumanux 3a mpboma
sumiproganHamu. Pi3ni 6i0nogioni nimepu 6Ka3yioms Ha 3HAYHI BIOMIHHOCMI MIJC WMAMAMU NPU
p < 0,05 3a kpumepiem /[ynkana

BinMiHHOCTI 3Ha4eHb PO3paxoBaHOi CHENU(IYHOT aKTHUBHOCTI (PEpMEHTY Malu CXOXKY
TEHJEHIII0 70 aKTUBHOCTI B KYJIbTypalbHid piauHi (puc. 1.0), mompu BiAMIHHOCTI Yy
HaKONMU4eHHs OioMacu. HalOinbil TPOAYKTHBHMM MIOJO MEKTHHMETHIIECTEPa3H IITAMOM €
T.versicolor 5094, nms sxkoro v 3Haxomwimcs B giamasoni  35,17-55,44  on/(rem).
[IpoayktuBHicTs mTamy T. versicolor 353 Oyma maiixe Ha 20% HIKYO0, TOMI SIK 11€ 3HAYCHHS
st ramy T. versicolor 1689 Oyno maiike BABIYI HUKYUM.

BucnoBku. Illtam T. versicolor 353 xapakTepu3yeTbcss HAMOUIBIIINM BHX00M OiOMacH Ta
Halle(pEeKTUBHIIIMM 3aCBOEHHSM KOMIIOHEHTIB CyOCTpary (TJIFOKO30-TIEITOHO-APIKIKOBOTO
cepemosuina). Ilramu T. versicolor 353 i 5094 BigsHaumnncs HAWBHIMMH IOKa3HHKAMHU
aKTUBHOCTI mekTMHMeTmnectepasn — 211,11 + 33,56 ox/mm® Ta 251,11 + 50,48 on/mm°
BIAMOBiIHO. 3HAYEHHS MPOMYKTHBHOCTI CHHTE3y MEKTHHMeTHiaectepasu T. versicolor 5094
(35,17-55,44 on/rpm) epeBaskalid MOKa3HUKH THIITUX IITaMIB.

T. versicolor 5094 Mmoxe OyTH BHUKOPHUCTAHHH JUIS TOJANBIIAX JOCTIHKEHb, IO
COpsIMOBaHI ~ Ha  ONTHUMI3Aallil0 yMOB  KyJIbTUBYBaHHS i  30UIbIIEHHS  BHUXOXY
MEeKTUHMETHIIECTEPa3H Ta ii BUKOPUCTAHHS Y XapuOBiil MPOMHUCIIOBOCTI.

Bioaiorpadgis

1.Li M., ZhangW., GuoC., HuX., YiJ. Role of pectin characteristics in orange juice
stabilization: Effect of high-pressure processing in combination with centrifugation pretreatments.
International Journal of Biological Macromolecules. 2022. Vol. 215. P. 615-624.
https://doi.org/10.1016/j.ijbiomac.2022.06.166.

2. Sarbatly R., Sariau J., Krishnaiah D. Recent Developments of Membrane Technology in the
Clarification and Concentration of Fruit Juices. Food Engineering Reviews. 2023.
https://doi.org/10.1007/s12393-023-09346-2.

3. Perreault V., Gouin N., Bérubé A., Villeneuve W., Pouliot Y., Doyen A. Effect of Pectinolytic
Enzyme Pretreatment on the Clarification of Cranberry Juice by Ultrafiltration. Membranes. 2021.
Vol. 11, no. 1. P. 55. https://doi.org/10.3390/membranes11010055.

4. Shrestha S., Rahman M. S., Qin W. New insights in pectinase production development and
industrial applications. Applied Microbiology and Biotechnology. 2021. Vol. 105, no. 24. P. 9069-9087.
https://doi.org/10.1007/s00253-021-11705-0.

5. Kumar R., Meghwanshi G. K., Marciano D., UllahS.F., Bulone V., Toffolatti S. L.,
Srivastava V. Sequence, structure and functionality of pectin methylesterases and their use in sustainable
carbohydrate bioproducts: A review. International Journal of Biological Macromolecules. 2023.
P. 125385. https://doi.org/10.1016/j.ijbiomac.2023.125385.

6. Villarreal F., Stocchi N., ten Have A. Functional Classification and Characterization of the
Fungal Glycoside Hydrolase 28 Protein Family. Journal of Fungi. 2022. Vol. 8, no. 3. P. 217.
https://doi.org/10.3390/j0f8030217.

FOOD RESOURCES Vol. 12 (2024) Ne 23 Ctopinka 70



[TPOIOBOJIBYI PECYPCU T.12 (2024), Ne 23

7. Patel V. B., Chatterjee S., Dhoble A. S. A review on pectinase properties, application in juice
clarification, and membranes as immobilization support. Journal of Food Science. 2022.
https://doi.org/10.1111/1750-3841.16233.

8. Haile S., Ayele A. Pectinase from Microorganisms and Its Industrial Applications. The Scientific
World Journal. 2022. Vol. 2022. P. 1-15. https://doi.org/10.1155/2022/1881305.

9. Xia Y., Sun G., Xiao J., He X., Jiang H., Zhang Z., Zhang Q., Li K., Zhang S., Shi X., Wang Z.,
Liu L., Zhao Y., Yang Y., Duan K., Ye W., Wang Y., Dong S., Wang Y., Ma Z., Wang Y. AlphaFold-
guided redesign of a plant pectin methylesterase inhibitor for broad-spectrum disease resistance.
Molecular Plant. 2024. https://doi.org/10.1016/j.molp.2024.07.008.

10. Patidar M. K., Nighojkar S., Kumar A., Nighojkar A. Papaya peel valorization for production
of acidic pectin methylesterase by Aspergillus tubingensis and its application for fruit juice clarification.
Biocatalysis and Agricultural Biotechnology. 2016. Vol. 6. P. 58-67.
https://doi.org/10.1016/j.bcab.2016.02.008.

11. Gayen S., Ghosh U. Pectinmethylesterase Production from mixed agro- wastes by Penicillium
notatum NCIM. 923 in Solid-State fermentation. Journal of Bioremediation & Biodegradation. 2011. Vol.
02, no. 02. https://doi.org/10.4172/2155-6199.10001109.

12. Akintobi A., Oluitiola P., Olawale A., Odu N., Okonko I. Production of Pectinase Enzymes
system in culture filtrates of Penicillium variabile Sopp. Nature and Science. 2012. Vol. 10, no. 7. P. 99—
100.

13. Mandhania S., Jain V., Malhotra S. Culture Optimization for Enhanced Production of Microbial
Pectin Methylesterase under Submerged Conditions. Asian Journal of Biochemistry. 2010. Vol. 5, no. 1.
P.12-22.

14. Mujtaba M., Fraceto L., Fazeli M., Mukherjee S., Savassa S. M., Araujo de Medeiros G., do
Espirittto Santo Pereira A., Donnini Mancana S., Lipponen J., Vilaplana F. Lignocellulosic biomass from
agricultural waste to the circular economy: A review with focus on biofuels, biocomposites and
bioplastics. Journal of Cleaner Production. 2023. P. 136815.
https://doi.org/10.1016/j.jclepro.2023.136815.

15. do Rosério Freixo M., Karmali A., Arteiro J. M. Production of polygalacturonase from Coriolus
versicolor grown on tomato pomace and its chromatographic behaviour on immobilized metal
chelates. Journal of Industrial Microbiology & Biotechnology. 2008. Vol. 35, Ne.6. P.475-484.
https://doi.org/10.1007/s10295-008-0305-1.

16. Sista Kameshwar A. K., Qin W. Comparative study of genome-wide plant biomass-degrading
CAZymes in white rot, brown rot and soft rot fungi. Mycology. 2017. Vol.9, Ne 2. P.93-105.
https://doi.org/10.1080/21501203.2017.1419296.

17. Levin L., Forchiassin F. Culture conditions for the production of pectinolytic enzymes by the
white-rot fungus Trametes trogii on a laboratory scale. Acta Biotechnologica. 1998. Vol. 18, no. 2.
P. 157-166. https://doi.org/10.1002/abio.370180213.

18. Bisko N., Lomberg M., Mykchaylova O., Mytropolska N. IBK Mushroom Culture Collection.
Version 1.2. The IBK Mu-shroom Culture Collection of the M.G. Kholodny Institute of Botany. M. G.
Kholodny Institute of Botany;, 2020. https://doi.org/10.15468/dzdsqu.

19. Mykchaylova O., Poyedinok N. Antimicrobial Activity of Fomitopsis Officinalis (Vill.)
Bondartsev & Singer in Pure Culture. Innovative Biosystems and Bioengineering. 2021. Vol. 5, Ne. 4. P.
220-227. https://doi.org/10.20535/ibb.2021.5.4.246668.

20. Lomberg M., Krupodorova T., Krasinko V., Mykchaylova O. The antibacterial activity of
culture filtrates and mycelia of selected strains of macromycetes from the genus Hericium. Botanica
Serbica. 2023. Vol. 47, no. 2. P. 241-249. https://doi.org/10.2298/botserb23022411.

21.Wood I. P., Elliston A., RydenP., Bancroftl., Robertsl.N., Waldron K. W. Rapid
quantification of reducing sugars in biomass hydrolysates: Improving the speed and precision of the
dinitrosalicylic  acid  assay. Biomass and  Bioenergy. 2012. Vol.44. P.117-121.
https://doi.org/10.1016/j.biombioe.2012.05.003.

22. Pednekar S., Mangaonkar K. Spectrophotometric analysis of enzymatic profile of Carica
papaya pectinesterase. International Research Journal of Plant Science. 2022. Vol. 13, Ne 3. P. 1-6.

23. Kirewak 1., Mutpononsceka H., Atonenko JI., Hummopcska O. OcobmmBocti pocty Coriolus
versicolor y rmuOuHHIN KynbTypi. Haykosi éicmi HTYY "KII1". 2009. T. 1. C. 128-133.

FOOD RESOURCES Vol. 12 (2024) Ne 23 Ctopinka 71



[TPOIOBOJIBYI PECYPCU T.12 (2024), Ne 23

24. Dagbagli S., Goksungur Y. Optimization of 3-galactosidase production using Kluyveromyces
lactis NRRL Y-8279 by response surface methodology. Electronic Journal of Biotechnology. 2008.
Vol. 11, Ne 4. https://doi.org/10.2225/vol11-issued-fulltext-12.

25. Elisashvili V., Metreveli E., Khardziani T., Sokhadze K., Kobakhidze A., Kachlishvili E.
Review of Recent Advances in the Physiology of the Regulation of Cellulase and Xylanase Production by
Basidiomycetes. Energies. 2023. Vol. 16, Ne 11. P. 4382. https://doi.org/10.3390/en16114382.

26. Desisa B., Muleta D., Jida M., Dejene T., Goshu A., Negi T., Martin P. Comprehending and
Domesticating of Wild Growing Turkey Tail Mushroom (Trametes versicolor) from Ethiopia on
augmented  agro-industrial ~ byproducts.  Mycological  Progress. 2024. Vol. 23, Ne62.
https://doi.org/10.21203/rs.3.rs-3415923/v1.

27. Liu Q., Talbot M., Llewellyn D. J. Pectin Methylesterase and Pectin Remodelling Differ in the
Fibre Walls of Two Gossypium Species with Very Different Fibre Properties. PLoS ONE. 2013. Vol. 8,
Ne 6. P. 65131. https://doi.org/10.1371/journal.pone.0065131.

References

1. Li, M., Zhang, W., Guo, C., Hu, X., & Yi, J. (2022). Role of pectin characteristics in orange
juice stabilization: Effect of high-pressure processing in combination with centrifugation
pretreatments. International Journal of Biological Macromolecules, 215, 615-624.
https://doi.org/10.1016/j.ijbiomac.2022.06.166.

2. Sarbatly, R., Sariau, J., & Krishnaiah, D. (2023). Recent Developments of Membrane
Technology in the Clarification and Concentration of Fruit Juices. Food Engineering Reviews.
https://doi.org/10.1007/s12393-023-09346-2.

3. Perreault, V., Gouin, N., Bérubé, A., Villeneuve, W., Pouliot, Y., & Doyen, A. (2021). Effect of
Pectinolytic  Enzyme  Pretreatment on the  Clarification of Cranberry Juice by
Ultrafiltration. Membranes, 11(1), 55. https://doi.org/10.3390/membranes11010055.

4. Shrestha, S., Rahman, M. S., & Qin, W. (2021). New insights in pectinase production
development and industrial applications. Applied Microbiology and Biotechnology, 105(24), 9069-9087.
https://doi.org/10.1007/s00253-021-11705-0.

5. Kumar, R., Meghwanshi, G. K., Marciano, D., Ullah, S. F., Bulone, V., Toffolatti, S. L.,
Srivastava, V. (2023). Sequence, structure and functionality of pectin methylesterases and their use in
sustainable carbohydrate bioproducts: A review. International Journal of Biological Macromolecules,
125385. https://doi.org/10.1016/j.ijbiomac.2023.125385.

6. Villarreal, F., Stocchi, N., & ten Have, A. (2022). Functional Classification and Characterization
of the Fungal Glycoside Hydrolase 28 Protein Family. Journal of Fungi, 8 (3), 217.
https://doi.org/10.3390/jof8030217.

7. Patel, V. B., Chatterjee, S., & Dhoble, A.S. (2022). A review on pectinase properties,
application in juice clarification, and membranes as immobilization support. Journal of Food Science.
https://doi.org/10.1111/1750-3841.16233.

8. Haile, S., & Ayele, A. (2022). Pectinase from Microorganisms and Its Industrial
Applications. The Scientific World Journal, 2022, 1-15. https://doi.org/10.1155/2022/1881305.

9. Xia, Y., Sun, G., Xiao, J., He, X., Jiang, H., Zhang, Z., Zhang, Q., Li, K., Zhang, S., Shi, X.,
Wang, Z., Liu, L., Zhao, Y., Yang, Y., Duan, K., Ye, W., Wang, Y., Dong, S., Wang, Y., Ma, Z,
Wang, Y. (2024). AlphaFold-guided redesign of a plant pectin methylesterase inhibitor for broad-
spectrum disease resistance. Molecular Plant. https://doi.org/10.1016/j.molp.2024.07.008.

10. Patidar, M. K., Nighojkar, S., Kumar, A., & Nighojkar, A. (2016). Papaya peel valorization for
production of acidic pectin methylesterase by Aspergillus tubingensis and its application for fruit juice
clarification. Biocatalysis and Agricultural Biotechnology, 6, 58-67. doi:10.1016/j.bcab.2016.02.008.

11. Gayen, S., & Ghosh, U. (2011). Pectinmethylesterase Production from mixed agro-wastes by
Penicillium notatum NCIM. 923 in Solid-State fermentation. Journal of Bioremediation &
Biodegradation, 02(02). https://doi.org/10.4172/2155-6199.1000119.

12. Akintobi, A., Oluitiola, P., Olawale, A., Odu, N., & Okonko, I. (2012). Production of Pectinase
Enzymes system in culture filtrates of Penicillium variabile Sopp. Nature and Science, 10(7), 99-1009.

13. Mandhania, S., Jain, V., & Malhotra, S. (2010). Culture Optimization for Enhanced Production
of Microbial Pectin Methylesterase under Submerged Conditions. Asian Journal of Biochemistry, 5 (1),
12-22.

FOOD RESOURCES Vol. 12 (2024) Ne 23 Ctopinka 72



[TPOIOBOJIBYI PECYPCU T.12 (2024), Ne 23

14. Mujtaba, M., Fraceto, L., Fazeli, M., Mukherjee, S., Savassa, S. M., Araujo de Medeiros, G., do
Espirittto Santo Pereira, A., Donnini Mancana, S., Lipponen, J., Vilaplana, F. (2023). Lignocellulosic
biomass from agricultural waste to the circular economy: A review with focus on biofuels, biocomposites
and bioplastics. Journal of Cleaner Production, 136815. https://doi.org/10.1016/j.jclepro.2023.136815.

15. do Rosério Freixo, M., Karmali, A., & Arteiro, J. M. (2008). Production of polygalacturonase
from Coriolus versicolor grown on tomato pomace and its chromatographic behaviour on immobilized
metal chelates. Journal of Industrial Microbiology & Biotechnology, 35 (6), 475-484.
https://doi.org/10.1007/s10295-008-0305-1.

16. Sista Kameshwar, A. K., & Qin, W. (2017). Comparative study of genome-wide plant biomass-
degrading CAZymes in white rot, brown rot and soft rot fungi. Mycology, 9(2), 93-105.
https://doi.org/10.1080/21501203.2017.1419296.

17. Levin, L., & Forchiassin, F. (1998). Culture conditions for the production of pectinolytic
enzymes by the white-rot fungusTrametes trogii on a laboratory scale. Acta Biotechnologica, 18 (2), 157—
166. https://doi.org/10.1002/abio.370180213.

18. Bisko, N., Lomberg, M., Mykchaylova, O., & Mytropolska, N. (2020). IBK Mushroom Culture
Collection. Version 1.2. The IBK Mu-shroom Culture Collection of the M.G. Kholodny Institute of
Botany. M.G. Kholodny Institute of Botany. https://doi.org/10.15468/dzdsqu.

19. Mykchaylova, O., & Poyedinok, N. (2021). Antimicrobial Activity of Fomitopsis Officinalis
(Vill.) Bondartsev & Singer in Pure Culture. Innovative Biosystems and Bioengineering, 5 (4), 220-227.
https://doi.org/10.20535/ibb.2021.5.4.246668.

20. Lomberg, M., Krupodorova, T., Krasinko, V., & Mykchaylova, O. (2023). The antibacterial
activity of culture filtrates and mycelia of selected strains of macromycetes from the genus
Hericium. Botanica Serbica, 47(2), 241-249. https://doi.org/10.2298/botserb23022411.

21. Wood, I. P., Elliston, A., Ryden, P., Bancroft, I., Roberts, I. N., & Waldron, K. W. (2012).
Rapid quantification of reducing sugars in biomass hydrolysates: Improving the speed and precision of
the dinitrosalicylic acid assay. Biomass and Bioenergy, 44, 117-121.
https://doi.org/10.1016/j.biombioe.2012.05.003.

22. Pednekar, S., & Mangaonkar, K. (2022). Spectrophotometric analysis of enzymatic profile of
Carica papaya pectinesterase. International Research Journal of Plant Science, 13 (3), 1-6.

23. Klechak, 1., Mytropolska, N., Antonenko, L., & Nyshporska, O. (2009). Osoblyvosti rostu
Coriolus versicolor u hlybynnii kulturi [Growth characteristics of Coriolus versicolor in submerged
culture]. Haykosi Bicti HTYY "KIII", 1, 128-133 [in Ukrainian].

24. Dagbagli, S., & Goksungur, Y. (2008). Optimization of R-galactosidase production using
Kluyveromyces lactis NRRL Y-8279 by response surface methodology. Electronic Journal of
Biotechnology, 11(4), https://doi.org/10.2225/vol11-issue4-fulltext-12.

25. Elisashvili, V., Metreveli, E., Khardziani, T., Sokhadze, K., Kobakhidze, A., & Kachlishvili, E.
(2023). Review of Recent Advances in the Physiology of the Regulation of Cellulase and Xylanase
Production by Basidiomycetes. Energies, 16(11), 4382. https://doi.org/10.3390/en16114382.

26. Desisa, B., Muleta, D., Jida, M., Dejene, T., Goshu, A., Negi, T., & Martin, P. (2024).
Comprehending and Domesticating of Wild Growing Turkey Tail Mushroom (Trametes versicolor) from
Ethiopia  on augmented agro-industrial byproducts. Mycological Progress, 23 (62).
https://doi.org/10.21203/rs.3.rs-3415923/v1.

27. Liu, Q., Talbot, M., & Llewellyn, D. J. (2013). Pectin Methylesterase and Pectin Remodelling
Differ in the Fibre Walls of Two Gossypium Species with Very Different Fibre Properties. PLoS
ONE, 8(6), 65131. https://doi.org/10.1371/journal.pone.0065131.

FOOD RESOURCES Vol. 12 (2024) Ne 23 Ctopinka 73



