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1028 d " fftoj HiMIsOo dzj dzd dzdlternadiavNoededBritilliunc tc d
Link. &jtjH "HjdksdW C(toOddr o Stesdz ygl
fdudtedwys® L O Ed@ise dg HsMIsOIdz 5= Mlisj ted dz’

o dtotsh zo Odadz L jtodetsoats™ ctedededy’ , Mftedydc
of dzde Olsd dzO 2tets Yd mlis tsisAternari, jPeniffillizign is @ls ©
Trichoderma Per s . 1 J todBtS o oy dzdats ff ‘tSL L jtodetsds !

L OOy o Odksf! BOSK, k' SLEE SO Od IsjttdOts
B yjd ¥ o' Himo Hdzs 9, 0-1'j dOEGHEA25 OO0 W) }
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Codif sMmilskz § dzsHtse d - s &z IsO ' dz" dn ¢ szt
B CtosstccOdz Lz ' o' wkmMd. 1 Of tod ¢ dzOm dzv { t
ftsdzdoz o dvw e dzfE.dp§ B.cerr@R.Bejutriosa d3' CtetsmMC &y * y
A. pavus P. funiculosum o' tokzMmd s© o' tohk neSf0tskedd B (dalk
"HydalsdW ' Ckels! mw h s Hdabambvirds e * tcRoigvirgs, [37]] U [

ste' B3 e, SCtBftmls wed2 odittdmistso kz
Hishd Is! odMmMtsCd?2 t' o] dz BOCIsjtc' Odzt dats”’ IS
z02 8" dz' h f sh dteg dzd d3d * Soffbacjlius fn GoBhantzas d
AcinetobacterPseudomonasSphingomnas Bacillus, Paenibacillus Clostridia and
Proteobacteria Thermus thermophilusis & j t6 j H OCIddzsdz" yJjIs' o
Corynebacterium Streptomycest jtcJ H GtedB ' 8 Bk € slafiasmis'’
Rhizomucor Aspergillus Talaromyces Thermomyces Thermus Mycothermus
thermophilusls GChaetomium thermophilunt O dz' sStec Odz" L &3
Csdzj oy’ 2 detse 5 Ao Hispdsils A as@izgdg M j § dzs ¢ Is! dz ¢ ¢
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100Hisheri2p-100-electrepneumatietransducerussianru-135354. pdf

119. 1 Olsyd ¢ d detwethevelklBFS 6 d 6 dzOdzd L Olstste 1 t&
totso dgv [ dzj ¢ Is to ts dzdzd 2 ]. tcj Mixtgfmy d d3 Hisfls
https://www.prst.ru/docs/baumer/cleverlevel/LBFS.pdf
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4, Jlocnipaennn edexrnsnocti meronis aemmudernii nosepxni pyx

Ceitnana bonaapye, Basepin bonaapuayk, Aaina Kepnep
Hayionaisnuts yrigepcumem xapuosux mexworozii, ym. Kuls, Vepatua

Beryn. AxTyannuicTs JaHol TEMH NONATac B BAXAHBOCTI 3ano0iranis MOUIHPEHHIO
TAKHX 3ANBOPIOBAHE AK AWieHTepin, wepesHuii Tip Ta renarnT MeTogoM NpodLIAKTHEH
potBHTRY WKiUmBrX GakTepiii va nosepxui pyx

Mavepiaan i smeroan.  [lposomunmn  aocmwenns  edestusiocn  HaiiGinem
NONYIAPHUX MoGYyTORKMX 3acobie ana Jennderini: Bonorux anTHOAKTEPIANLHHX CEPBETOK,
AHTHCENTHKA A4 pyk Ta muna. Kpim Toro, ax meron aesunderuii nosepxui pyk, 6yno
BHKOPHCTAHO (eH ANS CTBOPEHHS YMOB CVINIHHA PYK YV rpodaicekomy sicil. [locie
MIKPOOPraHI3MIE 3 MOBEPXHI PYKE 00 Ta micaa obpobkn 3aificHioBANH  MeTOZOM
nogepxHesHx wWTpuxie. Jins nocieie Bukopucrosyeanu wamkd [lerpi 3 MIIA (aas
BHIHAMEHHA 3arafibHOO MikpobHoro salpyiHeHHs) Ta 3 cepedosmimem Ewmpo (a0
BHABICHHA GakTepiil rpynn krmkosol namakn), Axicnuil Ta kinskicHmii cknaja MikpobioTH
BHIHAYAIH CTAHAAPTHHMH METOAAMH MIKPOCKOIIMHOTO JIOCTIREHHS.

Pesyawtaru. Ha pykax, ski e Gyam ountieni soanus sacobos, va cepeaosnmi MITA
tyno suasneno Guistie 1000 komonii mikpooprasisMie; GUIbINICTL — KoKOBUX GaxTepiil Ta
OIHA KOMOHIA MIKPOMILETIS,

Ananiz MikpoOIOTH MOBEPXHI PYE, AKI OV OYHIIEHH] AHTHCENTHYHAM TeleM, BHABHB
Oineie 100 konomi na cepegosnun MILA ta 4 kononi ua cepezosmuil Engo, nepepana
KIILKICTE KOJOHI kokoprx Oakrepiii, Taxkos Oyno BUSBAEHO MPHOHY KOIOHIID.

Mikpobiora pyk, wo OyiK ounieni HalTpa nifiHimny MeTo10M — 3 BHROPHCTAHHAM
MHJIa T pyinupka, Oyna npeacrasiena GakTepismu Ta mikpominerasm. JarankHa KinskicTs
konouiii wa MITA cranosunna 100

Hl.?lll!l"ﬂ}l“ii ,'L"GHI-III!IIK}'H'Il-!Hﬁ E.'[PEI(T Cll{'l.“.l'::pil'a'l“ 14 BHEU"IHL'I'&HII:H ROAOEOL L‘L"l'l!E'I'H.'I-'I
s ounmesns pyk. Ha cepenosnun MITA sussieso 6 konouiii kokosnx Gakrepiil caimio-
KOPHYHEBOIO KONLOPY Ta 2 konowil nanwuxonomibuux OaxTepiii  Gnuio-mosToro
(TLAECHOTO) KOALOPY.

Haiikpanmii peaynstar OvE B Je3HH(EKU PYK B YMOBAX, HAOMHMEHHX A0 YMOB
OMHIIEHHA PYK Y TPOMAICLKHXY MicUAX: 3Haiizeno Tpu OL1l konouii koxoBux DakTeplil Ha
cepenoenii MITA. Ha cepenormmi Exgo scoquol kononil He BUABIEHO.

Bucnoskun. Peaynsrati JochikcHbL CBLIMATE NP0 eEKTHEHE IHMKEHHA 3ArANLHOL
I.I"_!H.aﬂi}ll:lllw’l'! MimH};}lHlti'tMHMil I]ﬂHH].'}."&Hj I'l:-"h 3a RHKLIPHL’T&HH! l]l'lll:.'.'lﬂ'PIIH.‘i a
aocTynHux noGyrosnx aesnHikyounx sacofis. Haiikpammm cnocoSoM odnmienssM pyk
BHABICHO BUKOPHCTAHHA MHJIA TA NPOCYIIYIOYHX NpHIALIE.
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4.llepcnexTura creopenns dionorivno akTupunx godasok (BAJ)
1 npeactasuukis siyainy Basidiomycetes

Ceitnana Bonnapyk', Anina Kepuep',

Bikropia Kpacinsko', l'anet Ans-Maani
I — Hayionaasnuii ynieepcumem xapyosux mexnonoeii, Kuis, Vipaina
2 — Inemumym bomanixu iv. M.I". Xoroonoco HAHY, Kuis, Vkpaina

Beryn. biomaca rpubiB € mpxepenom OaraThoX KOpHCHHX OlONOIYHO aKTHBHHX
peuosuH. ToMy yBara BYEHHX PI3HHX KpalH CBITY CIPAMOBAHA Ha 3 SCYBAHHN MOMIIHMBOCTI
BHKOPHUCTAHHSA JIIKAPCHKUX I'PHOIB IS CTBOPEHHS DIOIONTYHO AKTHBHUX 100aBOK.

Buknaaenus ocHoBHOro matepiany. basumiomitern Darati Ha TaKl Ba#UIMBI CIIONYKH,
4K TEPIEHOIAM PIZHMX KJIaclB (MOHOTEPNEHOIIH, CECKBITEPNEHOIAH, JIHTEPIEHOIIH,
CecTepTepIeHOIIH, TPHTEPIICHOIIM, TeTpaTepiieHol ). Y craHosieHo, uo rpudi B ymMoBax
rIMOUHHOrO KYJILTHBYBAHHS CHHTE3YIOTh INHPOKHIL criekTp G10/10IYHO AKTHBHHX PEYOBHH:
KAPOTHHOI/IH, HH3bKO- Ta BHCOKOMOICKYISPHI (eHoMbHI 3 €[HAHHS, MoJicCaxapH/iu,
BYITICBO/IHI ITIPOTEKTOPH, BLIKW, JILNIH Ta 1HINL, 10 TOrO ¥ B KUIBKOCTAX, 110 IEPEBHIYIOTH
Takl B rogosux Tinax|1].

I'puGu 3 knacy G6a3znioMiLETIB BHKOPHCTOBYIOTHEH JUIA OTPHMaHHS BEITHKOI KUIBKOCTI
Dlo0riYHO AKTHBHUX MOJICKYJL, cepejl SIKUX HalOLIb1 BUBUeHHMH € nonicaxapuan. [pubui
MOJICAXAPHIN 3JIATHI TPOABIATH [POTHIYXIHHHY, IMYHOMOJVIIOIOMY, NPOTH3ANAILHY,
IPOTUBIPYCHY, AHTHOKCHJAHTHY, TIMOIMIKEMIYHY Ta IenaTonpoTeKTOPHY II0, a TAKOXK
3AXHMCT B1JI XPOHIMHOrO pajiauiiinoro crpecy [2]. € Gau3sko 650 npecTaBHHKIB 3 BHIIHX
Basidiomycetes, sxi, sk Gyl0o BCTAHOB/ICHO, BOJO/IIOTE MPOTHIYXIHHHOK AKTHBHICTIO,
cepe/t HHX BUaM ponis Ganoderma, Grifola, Lentinus, Gomphus, Trametes 1 Pleurotus [3.4].

Ha choroui nonynspHoio (opMoio BHKOPHCTAHHS MAKPOMILETIB € CTBOPEHHS Ha iX
OCHOBI JUETHYHHX JI0OABOK, 110 BAKHBAIOTHCA JTOJHHOIO JUIA MOKPAIICHHA CTaHY 310pOB'A.
Haiibinbimmm supobunkom takux jobasok € CIIA, sokpema taki komnanii sk Nature's
Sunshine Products, Ming Gold, SC Formula, Mico Forte, Rarc Red Reishi. B Ykpaini
pO3NoYATO BHITYCK Xapyosux jobasok cepii "MikocsiT" Ta"Miko" Ha 0CHOBI NJIOIOBHX TiJI
Ta Miueniwo L. edodes, G. frondosa, G. lucidum Ta iHUMX BHIIB JIKapchKHX rpuOIB,
"Mikoron" — 3 BAKOpHCTAHHAM TUI0/10BHX TU1 Fomes fomentarius|1].

Bucnoskn., Ilogansiie BuB4YeHHA 3acTocyBamus  Oasmmaabuux  rpubis s
surorosienns BAJIIB € akTyaibHHUM HPOCKTOM, OCKUIBKH J10 ckiaaay rpubiB BXoasts
B1010r1YHO AKTHBHI PEYOBHHH, 10 MAIOTH NMO3HTUBHHI BIUIHB HA JIIOJICEKHIT OpraHiaM.

Jlireparypa.

. bicsko H.A., babnuska B.I', byxano A.C. ma in. (2012), Buonornveckne ceoiicrsa NexapcrBeHHbix
MEKPOMHLIETOR B Kyaerype: COOpHUK HayuHRIX Tpyiaos B asyx tomax. T. 2, / Iox pea. Yn.-kop. HAH
Yipauus C.I1. Baccepa, 459 ¢,

2. Qiong Wang, Feng Wang, Zhenghong Xu and Zhongyang Ding. (2017), Biocactive mushroom
polysaccharides: a review on monosaccharide composition, biosynthesis and regulation, molecules, 22 (6). p.
955.

3. Cojocaru S, Raud M., Bodea L.G. et. al. (2013) Water soluble Plewrotus ostreatus polysacchande down-
regulates the expression of MMP-2 and MMP-9 in Caco-2 Cells, Not Bot Horti Agrobo, 41 (2), p. 553-559,

4.  Wisbeck E., Facchini JM., Alves E.P. et. al. (2017) A polysaccharide fraction extracted from Plenrotus
astreatus mycelial biomass inhibit Sarcoma 180 tumor, An Acad Bras Cienc., 89 (3), dovorg/10.1590/0001 -
3765201720150635.
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BNAMB KOHULEHTRALLIM AXXEPEA Q30TY, BYTAELLIO Ta piseHb pH
HQ PICT HOKONKMYEHHs BiomacK
Crinipellis schevzhenkoi Ta Abortiporus biennis

Effect of nitrogen, carbon concentrations, and pH on growth and accumulation of biomass
Crinipetlis schevzhenkoi and Abortiporus bignnis

BoHoepyk C.B., KepHep A0, Ane-Maani A2
! HaLoHaeHAA YHIBEDCUTET Xap4oaMy TEXHONCTIA, YepaiHa
? HOTWTYT BOTaHIKK iM. M. XonogHoro HAHY, Ykpaina

Bondaruk S.V.', Kerner A.Q.", Al-Maali G.A 2
' National university of food technologies, Ukraine
® M.G. Kholodny Institute of Botany of NAS of Ukraine

bicsaca Crnipelis schevzhenkol ;
I P Effect of carbon, nitrogen concentration o growth and

[Eé“flr;algmé‘:r ja.txeﬂmmfusaeb:;rf accurmcdation ofbﬂnaﬁ_ SQJ‘ Crnipelis schevzherkol

: : ) 31 and Abortipous biennis 2597 was shudied. The
TVIHHE SHAEHHR, OCKINbKA MICTVITE iy i mycelial biormass for C. schevzhenkol
B CBOEMy CKnafl BEMAKY KINbKCTb 31 wag 5,86 g and forA. biennis 4,08 gl was
GionorivHo  aKTWMBHMX  PEMOBWH,  achisved alter cultivation for 7 days with the cotimised
Takkx SK Nonicaxapniy, TpuTep- concentration of sources carbar and rifrogen.
neHoinM, Ginkd Ta MWl BEWIME
CTOVKTYDY. MeTol aocnioxeHHs, Gyna onTMMiZaul CKnamy MUErsHOM CepeosmLa ans
30iNeLUeHHS BLHoay CloMaCK 3a3HaYeHV X MiKapCokMx rowikie.

O6'exramn oocnipwenHs Byrm Crnipelis schevezenkal witanm 31 Ta Abortiporus biennis
WiTan 2597 3 KonexkUi LUanMHKOBIMX MoWOIB IHCTUTYTY BoTanik iv. M.T. XonooHoro HAHY (BK)
L5 QOCHIHeHHS BINHEY KOHUEHTDALIA BYrNewo Ha DICT Ta HakorMyeHHs GIoMaCH BMKODMC-
TOBYBAMM IMICKO3Y v KoHUeHTPawRx 15, 20, &, 30 r/n. [kepenam a3oTy ¥ CepenosriLl Bu-
CTYNamnM NENTOH Ta OOFKOHOBMPE EKCTDAKT, Sk BMKODMCTOBYBaMM Y KoHUEHTpaUFx Bio 2 Ao 8
r/n. Bnnwe pH cepenoaniua Ha DiCT 3asHaqeHkx Bidie O0CHOwyBan B iHTepaan 3-8

B xoO pocnigseHHs BECTEHOENEHD ONTWMMETEHME CHNE0 MMBMNEHOMD CEpedoBMLLa One
HaKomwueHHA Ciosmack A, bienmis 591 micTims 35 r/n rmokoan, 3 r/n nemmody, 3 /N apix-
IHOBCD EHKCTRaKTY. 3'AC08aH0, W oH cepegoeiila 4,.5-5.0 € onmanansHKMm Ons A. biennis
£91, Mcrs KyNETUMBYBAHHS NPOTACDM 7 00 Ha oNTMIZ0EaHOMY CepencauLLl evdn GioMack
cknagas 4,08 rin.

BuagneHo, L0 OMTUMANBHME CKNEN MMBMIEHONT CEDEN0BMLLE [NF HAKOMYeHHR Giomac
C. schevchenkol 31 MicTuTe 35 /N FIoKo3K, 4r/n NenTory, 4 r/n OpbKIMOB0ro EKCTPaKTy,
poH B mesax 7-8. TIcns kyNsTYEYBaHHE NPOTAroM 7 46 Ha ONTMMIZ0OEaHOMY CELenosnLL) Buxn
Giomacu crnagas 5,86 rin

60

139



Marvepianm 36 Muxnapoamoi naykosol kondepenyl MOTOTHX YICHEX, aCTIPANTIE | CTYIEHTIR
“Hayxosi 3300YTEH MO0 — BHPINCHHIO NPOOICM XapHyBanna moicTra y XXI cromrmi®,
2-3 gmiran 2020 p. — Kuis: HYXT. - 4.1,

5. NepenexTnen BukopucTanns Makpomineris poanm Agaricaceae LR 01epwanng
anTHMikpobunx Gioaoriuno AKTHEHNX Pe 10BN

Critnana bonaapyk, Bikropia Kpacineko
Hayiowatesii yrisepcumem xapiosux mexsoitosii, Kuls, Yipaiua

Beryn, 3apaaxs BeAMKOMY NPHPORHOMY PI3HOMAHITTIO DasMIioMILETH CHHTEIYIOTE
HABAYAANO BAKTHBI 18 JWOACTBa  DIOJOMTYHO AKTHBHI  PEUYOBHHM 73 PiHHMH
BAACTHBOCTAMEL

Buxnasenns oCHOBHOTO MATEPIATY. 3BAXAIOMH HA IHAMHY 3Arpoty JId 300poB’s
AKGICH DATOTCHHHX MIKPOOPIAHISMIB HYCPES PCIHCTCHTHICTE JI0 aHTHBIOTHRIR, OIHHM 3
OCHOBHWX 3aBAaHL CyHacHOi HAYKH € NOMYK HOBHX PevoBHH 3 aHTHMIKpoGHHMH
BAACTHEOCTAME. ToMy, AOCHTE BENHKAR KUTRKICTE JOCHLLIECHB NPHCESYMCHa Olofori<tHo
AKTHEHHM Pe90BHHAM BHIINX Da3TIOMILETIE 13 aHTHOAKTEPIANEHHMH BISCTHBOCTAMH, Y
HCOMMIICHNX  eKCTpaxTax, orpumannx 3 Agaricus  bisporus, Gyno  BHIHAYCHO
anTHDAKTEPIAILHY AKTHBHICTE BUIHOCHO rpaMnosutuennx (Staphvlococeus aureus, Bacillus
cereus, Micrococcus flavus, Listeria monocytogenes) Ta rpamHeraTHsaux (Pseudomonas
aeruginosa, Salmonella typhimurium, Escherichia coli, Enterococcus cloacae) bakrepiii.
Onnak 3a3Ha5eHa AKTHBHICTE 3HASMHOI MIpOoIo DVIa NOB'A3aHA 3 METOIaMH eKCTParyBaHHA
HA OCHOBI POIUHHHHKA, #KI JCMOHCTPYBAIH BCIMKY pisHMiBo B pesynsrarax [1]
AnTHmikpobui BnacTHBocTi A. blazei Gynmn nigTeepmicHi ¥ OGiNbocTi JOCHi/GKEHs 3
BHKOPHCTAHHAM METOMIB in vitro T4 in vive (BHNpoOYBAHHA Ha MEMAaxX). Jokpema JoBe/IeHa
NCBICTH BHEOPHCTAHHA MPHOHOTO GKCTPAKTY MPOTH MIKPOOPTaHi3MIB, [0 CHpPHYHHAIOTH
NMHEBMOHIIG Ta (eKATLHHI NepHTOHIT — IHGeKIIANI 3JaXBOPIOBAHHA 3 BHCOKHM CTYIEHEM
actaikHocTl.  Pesynktami  ociHUpKeHb, AKI  OUITBCPANAH  @HTHMIKPOOHY aKTHBHICTH
excTpakTie rpuba A. blazei, 31ebinsmoro BHABANY GUILINY Ji€BICTE NPOTH IPAMIOHTHRHHY
Gakrepiil, Takux sk S. awrens, Salmonella tphi, Streptococcus pneumoniae, S. mutans,
8. sobrinus, B. cereus. [JJocTiTHAKH BHABHIN, 10 B TpHOAX € OUIHI PAT OPOTHMIKPOOHHX
PCHOBHH, NPCACTABICHHX  HHILKOMOACKYIADHHMIL  CHOAYKAME, HKI €  [EpeBamHo
BTODHHHMMH META0OTITAMME, TaKHMH SK TEpIeHH, CECKBITEPNEHH Ta (MU CTepoimi,
aHTpaxiHeHK, NoXiAHI Densolinol KHCAOTH Ta XiHOMIN, a TAKOK NEpPBHENI MeTabomiTH, Taki
AK WARIEBa KkneaotTa [21].

AHTHMIKpOOHY AKTHBHICTE METAHONOBOTO CKCTPAKTY, OTPHMAHOID 3 MUIONOBHX Tij
A. lanipes, Byno NpOTECTORAHO NPOTH TPROX BHIAX IPAMIGHTHBHMX OakTepid, TpeOX
rpamueraTHBunx  Oakrepiii Ta onmore sway apisawis [3]. Pl excrpaktn  Buaie
A. bisporus, A. bitorquis, A. essettei, A. silvicola Ta A. brasiliensis 3 pojun Agaricaceae
EHABILTH NPOTHMIKPODHY 1k MPOTH PIIHIX MIKPoOOpraniinMie, Takux sk M. luteus, 5. aureus,
B. subiilis, Proteus vulgaris, Yersinia enterecolitica 1a Candida albicans; oamak, ekcrpakr
A. lanipes AONATKORO BHSBHE HCIHAYHY NPOTHMIKPOOHY ik npoth baktepiii E. cofi [3].
Jlireparypa
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a source of valuable extracts and bicactive compounds, Food Chem., 292, p. 176-187.
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3.  Kaygusuz O, Kaygusuz M., Dodurga Y. ev al. (2017), Assessment of the antimicrobial,
antioxidant and cytotoxic activities of the wild edible mushroom Agaricus lanipes,
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Jocaiukenns KyasTypaisHux ocodamsocTei ta Gyurinmanol
pezucrentHocTi wramis Cladobotryum mycophilum (Hypocreales,
Ascomycota) — Bnepuie BUSIBJICHOTO HA MPOMMCIOBUX KYJIbTYpPax
neyepuui B YKpaini 30y 1HHKA NaByYTHHHOT UBLJI

Huwrpo [ MEABEAEBR', Asina O. KEPHEP, Cuitaana B. BOHOAPYE?, et A, Allb-MAAL

eyt Goranin iv. M. I” Xosoasoro HAH Vi paiim

oy, Tepemenxinetka 2, Knin 01604, Ypaina

* Hanhonansiin it yHiREPCHTET Xapionuy GioTexinoforil Ta eKoNor MO KeiTpoTn
oy, Bosoamwnpe e 68, Kuin 01601, Yipaina

galeb_ almoali@gmal Loom

Medvediev .G, Kemer A.0°, Bondanik S.V.2, Al-Maali G.A' 2009, Investigation of culiural features and fungicide resistance
of the strains of Cladobotryum mycophilum ( Hypocreales, Ascomycora), a causal agent of cobweb disease on button mushroom
crops, newly recorded in Ukmaine. [ &rainian Botanical Jowrnal, To(2): 121=131,

MG, Kholodny Institute of Botany, National Academy of Sciences of Ukmine

2 Tereshchenkivska Str., Kyiv 01001, Ukraine

! National University of Food Bistechnology and Environmental Control

68 Volodymyrska Str., Kyiv 01004, Ukraine

Abstract. For the first time, Cladobotryum mycophiliom, a causal agent of cobweb disease of Agaricus bisparus, was discovered on
mighroom famms in Ukraine. Growth chamcieristics and morphology fealures of five strains of C mycophilum were studied on
slandard nutrient media of different composition. Panticular attention was paid 1o determining (he sensitivity of these stmins 1o
Lhe following fungicides: benzimidazole fungicides (carbendazim and benomyl ), luazinam, metrafenone and prochlorz. [n the
study, we used concentrations recommended by manufacturers for application on mushroom farms, 11 was found that all strains
were resistant to carbendazim. Only one strain had a high sensitivity 1o benamyl, two strains had a very low sensitivity, and two
sirains were resistant. Resisiance 1o benz midazole fungicides and absence of camphor odor are characteristic of C, mycophi lum
Tepe 11, Prochloraz, which & the most common allemative 1o benzimidazole fungicides, inhibited the growth of two strains
only Investigation of the influence of these fungicides on micromorphology of C. mycophilien demonstrated that benzimidazole
fungicides and prochlorzes do not inhibit sporulation. Metrofenone, a new highly selective fungicide, inhibited the growth
of all strains. Only one sirain had a low sensitivity 1o this fungicide. Metmphenone significantly changed the mycelium
micromorphology of C. mycophilum; the average thickness of hyphae was reduced by half, with respect 1o control in a medium
withoul fungicides; the cytoplasm contained numerous inclusions, while conidia and conidiophores were absent. Fluazinam
inhibited the growth of all these strains. Hypenrophy of vegetative cells. enlarged deformed conidiophores and conidiogenous
cells were observed on the medium with fluazinam. Numerous cells had large vacuoles that occupy up to 70% of the cells.
Fluazinam, like metrafenone, completely blocked sporulation of C. mycophilum.

Kevwords: Agaricuy bisporus, benzimidazole fungicides, cobweb disease, Mumzinam, metrafenone, prochlomz

Meapenen [1.1, Keprep AL, bonaapyk C.B., Aas-Maani AL 2009, Jocainseninn symny piasmm ocodamoc Ted Ta oy i -
woi peamcresmwocTi wrasis Cladoborryum mycophifum (Hypocreales, Ascomycota) = BREPLIC BHABICHOTD A IPOMICI0BHX
KYAsTYpax nevepid 8 Ypain 36 yuoea nasy vumnod usil. Vipaie s Gomanivnui soyprad, T6(2): 121=131.

Pesome. Brepuse s rpnGuix rocnonapetsax Yspainn Gyvao sussneno Cladobotryum mycophilum, 30yannka nasytuuol
usi = pedeeunol xsopodn Agancus bisporus. Busueno xapakTepucTHER pocTy Ta Mopdonorivml ossakn n'aTH wramis
C. mycophilim Ha CTAHIAPTHHX KHBIVILHAX CEPEIOBHMIIAX Pi3Horo ckaaay. Ocolnney veary 0y10 NPRAFIEHO BHIHAYE HH O
UYTAMBOCTI WTAMIE 10 GYHMMUNE 3 POHIME AKTRBHAME PEUOBRHAMH: KapOeuoazam 1 Genomun (GeH3nmM ioasoibui
thyurniuwwan), dayazunas, setpadenon | npoxaopas. ¥ A0CAULKEHHT BHEOPHCTOBYRUTH KOHUCHTPAI, PeKoMe HOOBH T
B PODHIKAMM LA 3CTOCYBAN HA Ha rpuOHMX depmax, Buanaeno, wo Bel 10CTUTRe i WTavi DM CTHKN M 10 KapOe Miain-
MY A0 GeHAMIZY GOMH MAB BHCOKY "VTIHBICTh, OBA = VK HHILKY UYTIHBICTL | 18a = Gyau crifcaws. Crlkicts 1o
B0 H INMIAIOABHHX DYHTINIE | BACYTHICTL 3anaxy kasopi, BiaMieni ¥ BCiX 10CTDKEHHX ITAMIB, BHIMAYAIOTS DOH K
npinasexnicts no C. mycophiliem Type 11 Mpoxaopas, skuil € Halnommpe o a15TePHATHBON BEHINM La30ibH UM
ihyurinsaasm, NPpUIHNYBas IPOCTaAHHE Jume apox wrasis. Jdocainkenus ananey uux yurilmae va Mikposophoiorino
C. mycophilum Bugsnao, mo Genaavinazonesi doynriunan @ NpoXAcpaI HE NPUrHMYIOTE cnopyvasuil. Merpodenon
NPUrHMYBAE PICT BCIX IITAMIB, il TUILKH OOAH MTAM MaB HHILKY MYTARBICTE 10 Heoro. Metpadenon CyTTEBO IMIHIOBAE
sikposophosorio mineano C mycophifum: cepeans TopmnHa rid IMeHINYBATACH BIBMI M0 BUIHOIMEHHI} 00 KOHT PO,
OKpesi My MICTHAN YHCASHIT TPaMyIN, KoMLGE # KouigieHocil ve yTeoposatnch. PavazunaM npurHiMysas picT Beix
nocaimsennx wramis. Ha cepeaoammi 3 duivasnHaMod cOOCTEPIRAIACE Tineprpodid Bere TATHBHAX KAITHH, 30UbWeHT @
AethopMOBAHT KOHLTIOHOCI T KOHLTIONe HH KTTHHN, GaraTo KITHH MaTH BETHKD BAKYOIL, Ak 3aimatn go 70% npoctopy
Kaimann. Pavaznna, 9K i MeTpade HoH. NO0BHICTIO DnokyBas cnopoyTeoperua 8 C mycophilim.

Kuouosi caosa: Agaricus bisporus. GensaM inasonsni diyirinman, seTpadie HoH, NaByTHHHA URLTL, npoxiopas, havasuHam
2009 1.T. Messegen, A O. Kepuep. C.B. boumapyx, I'A. Aaw- Maaai
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Beryn

Aparicus  bisporus  (1LE Lange) Imdach - oawe 3
HAHDLIBLL MOWHPEHHY KVIBTHEOBAHHX BHAIB 1CTiB-
HHX rpubiB v ceiTi. 3aranom, kinexa MikoinsHux
miaie rpudie 3 pogie Hypomyees (Fr) Tul, & C.Tul.,
berticiflium Nees, Trhchoderma Pers,, Neuwrospora Shear
& B.0O.Dodge ta Penicillivm Link v npoueci po3sHTRY
B KOMIOCTI 200 HA MOBEPXHI Kapnohopie BHKIHKAKTE
P3HE 3AXBOPIOBAHHA TICUEPHLIE NPH NPOMHCIOBOMY
supobHuurei  (Fletcher, Gaze, 2007). Yucacusi
BHAH pony Hypomyces, W0 YTROPIOIOTE aHaMopdin
poay adobotryum  Nees, vpamyiores A bisporus
To BHEJIHKQOTE XBOpODY, BIlOMY K [NABYTHHHA
ugine, [MounHaoun 3 cepeamuy 1990-x pokie BHANW
pony Cladobotryum  nepectaiy  GVTH  PLAKICHHMH
A0VIHMKAMH  3AXBOPIOBIHE MEYEpHUEL, 3 XBOpoa,
BHEIHEAHA UMMM 30VAHHKAMH, Habyia Xapakrepy
emiaemii (Fletcher, Gaze, 2007; Carrasco et al., 2017).
Hapasi suwam  poay Cladobofryum  cnpHUHHIO KOTE
FHAYHI 30MTKH B YMORBAX NPOMHCIOBOTO BHPOOHHUTEL
A. bisporus. Brpatu Bposa o neuepHui B pisHHX K paiHax
CTAHOBIATE 28—40% (Seth, Dar, 1989; Bhatt, Singh,
1992: Ozaktan, Bora, 2000: Adie et al., 2006: Carrasco
etal., 201 7). [cTopHUHO CKIAN0CE, LD MABYTHHHA UBiIbL
v mepuly uepry acouitoeteca 3 O dendroides (Bull.)
W.Gams & Hooz., npoTe, HA CLOTOAHI HAKOMHYHIHCE
Bigomocti npo 1e, wo O, varium Nees, C. multisepiatum
de Hoog, C. verticillatum (Link) 5. Hughes Ta ocoBnneo
C. myeophilum (Oudem.) W. Gams & Hooz. Takox e
30VAHHKAMM LIET XBOpoOM, AK B A, hisporus, Tak i B
THIHY [MPOKO KYIETHEOBIHHX BMAIB ICTIBHHX rpubiE
{Carrascoetal., 2017).

Vnponoe:x GaraTeoX pokie BEAATH, 110 36YIHHKOM
NABYTHHHOT UBINE Ha Kapnodiopax A, hisporus B
YMOBAX FPUOHHX FOCNOJAPCTE Ha Tepuropii YkpaiHu
€ Cladoborrvum dendroides (= Dacrvlium dendroides
(Bull.) Fr.). [pore icHVIOTE UHCNEHHI CBIAMEHHA, LD
OPOTATOM OCTAHHIX 20 pOKIBE CHTYALIES B Pi3HHX K paTHAX
CEITY AOKOPIHHO 3MIHHIACE, | OCHOBHHM MATOTEHOM,
L0 BHENHKAE e 3aXBOPIOBAHHA, BHABHECA IHIIHA
Bua — € mycophifum, Tak, [aper MakKait 3
coigapTopamu (McKay et al.,1999) 3a nonomorown
MOJIEKVBIPHHX MapPKepis NpoaHanizveand 34 wramu,
AKi OyIH nonepenHes BH3HadeHi ak C dendroides.
Boun Oyim  3i0paHi  gochiaHMkamMm B rpubHMX
rociogapersax Ipnanaii, Benukol bBpuranii, benwrii,
Hiaepnanais, JliokcemOypry, Himeuunun, Kanaam,
CLIA Ta nenoHoOBaHi B HAWTOHANEHI KONEKLIT KYIETYD
MiKOMATOPEHHHX TPAGIE. ¥ pesyieTari MoJe KyIspH 0-
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MEHETHUHOTO AOCHIKEHHA, NPOBCACHOTO ABTOPaMM,
V0 BCTAHOBICHO, WO JHIIE TPH IWTAMH 3 UEOTO
CUCKY Hacnpasdi Hanexats A0 C. dendroides, a 31
wTaM nepesnaHatero 1k C. mycophifum (Me Kay et al,
1999). Cxoxca curyauisn 3 nowupeHuam C mycophilum
BHABKAACE | B iHwWwKX kpaiHax. Tax, sueHi 3 Kopel
Ta lenanil vy ABON  HEERHHX  J0CHIIKCHHAX
BCTAHOBHIM, L0 OCHOBHHM  30VAHHMKOM, KMl
BHKJIHKAE MABYTHHHY LB Y UMX KPATHAX, € CaMe
C. mycophilum, 8 He C. dendroides, 9K BBLAANOCH
paniwe (Back et al., 2010, 2012; Gea et al., 2011).
FasHauMMO, L0 NOAIDHT NMOMHIKOBL BH3HAMCHHA,
MOGUTHEBO, NOB'A3AHI 3 KUIBKOMO NPHUHHAMK NO-
nepiie, LiBHEH MAOTEOAHAKORY MOphoIorio KoloHi
Ta HE BLAPIZHAKTECA 34 po3MIpoM Ta (PopMOK KOHIATH
(MpoTe MAOTE PISHHA ciiocid VTEOPEHHA KOHIATH); no-
Apyre, apTopHTeTHI JochiaHukn poay Cladobotryum
siamivann, wo C mycophilum He acouiloBaHuil 3
A, bisporus (Rogerson, Samuels, 1994),

JasHaummo, Wwo nowupeHHs C mycophilum, sike
CYNPOBOIAYETECA CKOPOUSHHAM YACTOTH TPATULIHHA
C. dendroides v rpuBHHX TOCMOAAPCTBAX, 3 BEIMKOIO
HPOTIAHICTIO MOB'A30HO 3 IWHPOKHM BEHKOPHCTAH HAM
OeHauMigasonsHuX pyvHrinmais (McKay et al., 1999).

BpaxosyouM BHLLe HABEEHe, HAMH OVIIH NOCTABNE-
Hi Taki wini: aocniantn nowwupenda C. mycophilum vy
Ceiani3oBaHKHy rocnogapereax YkpaiHu 3 BHpoLy-
BAHHA MEUEPHLLL, 3 HCYBATH KVIETY PUIbHI 0CoBIHBOCTI
AoCHAKYBAHNX i3onaTie O mycophilum Ha pisHHX
AKHEHIEHHX CEpelOBHLLAX Ta BCTAHOBHTH CcTillKiCTh
wrramie C. mycophiltem Do piaHux PyHAUMAIR.

Marepianm ta MeToan

Bonsuin T4 BHIHAMEHHA CIHCTHX KYIARTYP., Ypasexi
MABYTHHHOK UBULI0  NAodoei Tina A, bisporus
GvnK 3iGpadi Bnpogoex 2016—2017 pp. v n'atu
CEUIATI30BAHHY  NPOMMCIOEHX  TOCMOAAPCTRAN 13
BHPOULYBAHHA Nedeprils ¥ piaHnx obiactax Yepaiuu
(TaGn. 1). ¥ naboparopHux YMOBAX 3 LUMX NIOLOBHX
T BAOKPEMIIOBAIH YACTHHH TKAHHHH 3 03HAKAMH
vpaxeHus Cladobofryum spp. T4 NEpeHOCHIH X Ha
CTepHILHE MHBHILHE cepefosdile MEA  (Maneu
CKCTPAKT arap) 3 aHTHbioTMKoM, IHKyDauio valmox
[erpi npomoanam npu temmeparypi 18 £ 1 °C
WIpoRoE 3—4 1id 20 NosSBH MILETIIO 3 XAPAKTCPHHMH
ma  Oadoborryum  spp.  ozHakamu.  OtpHmany
UHCTY KVIETYPY MEpeHOCHIH Ha cepenoenile MEA
(Pronadisa, Icnauia) ana noganeinol izeHTudikauii
(de Hoog, 1978; Rogerson, Samuels, 1994; Tamm,
Példmaa, 2013). Mikpockoniusi  AochifeHHA
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Tabanua 1. Micns Ta namn Binbopy MaTepiany nis isoasnii
UHCTHX KYARTYD piznnx wrasis Cladoborryum mycophilum

Table 1. Places and dates of material selection for the isolation
of pure cultures of various strains of Cladoborryim mycophifim

Pt MliC LR pooTa Ny BAHHA NPOMUCTOEHY Jata BiJFﬁDFI}'
FO IO TapeTE MaTepiamy
MNed | m. Mapiynone, Joncueka ofn. 23.06. M6
Med | w Cyun 03.05.2017
M T el JonvHekke, 3anopizeka ofm. 13052017
Me | o Omercangpo-Kamnnoee, Jonenska ofu, 17.07. 1017
N 1 | . Cepriigka, 3anopiseka ofur. 15.00. 01T

JAIHCHIOBATH HA CRITIOBOMY MIKPOCKON Mapkn Zeiss
(Himeuunna). Mikponpenapatu roryveauin B 3%-my
posumnni KOH. Kyaerypu rpubis poay Cladoborryum,
ineHTH(ikosani sk C. mycophilum, BUKOPHCTOBYEATH
B NOJANLIIOMY A0CTLIAE HHI.

Y NOCHIAKEHHAX 3 BHIHAUCHHS  NAPLKTEPHHX
ANA  OKPEMHX WOTAMIBE  MOpQOTOrIYHHX O3HAK Ta
IWEHAKOCTI POCTY LHX WITAMIE BHKOPHCTOBYBATH Taki
CEpEAOBHILA: 1) FIOKO30-NENTOH-APUKIKOBHIH arap
(FTAA), r/n: rmokosa — 235, ApiaaKOBHH eKCTpakT —
3, nenton — 3, I(IHPD4— ik KHEPQ‘ -1, hf'lg.':;litl4
®x TH,0 - 0,25, arap — 20; 2) MEA (Pronadisa,
lcnanis); 3) Yanexa (Biolife Italiana Sl Irania).
KyIeTHEVBAHHA MiLenio nposoauin npu 25 + 1 °C,

WenakicTs pocty BHMIpOBAIH 33 (hOpMYIO0
(Biskoet al,, 2012);

V=(R,~R) /[ (1,-1,),
ae V — wsnakicrs pocty, My/aoba; R, ~ pagiye konouii
Hauac 1) R, — pajive koloHii Ha wac L,

Yyomsicrs o dywrbmais. Y gocnipsedsi
BHKOPHCTOBYBLIH HAHGIN LI MOLHpeHi y
BITHHIHAHOMY FPHOIBHHUTED (PyHILKHAHI NPENAPaTH —
thavasHHaM, MeTpadeHoH, KapOeHIasHM, NpoXiopas
Ta  GeHOMMI, OCHOBHI  XAPAKTEPHCTHKH  AKHX
npencrasneHi B tadn. 2, [Uin BHIHAYEHHA YYTIHBOCT
onarie Ao @ydrinnais sukopuctorveaid TTIJA-

CEPEAOBHILE, 1O OOVMOBIEHD BHOOKOW LBHIAKICTIO
POCTY HA HOMY BCIX JOCTIHe HHX WTamis. BuevyeHHA
crifikocri piznux wramis C. mycophilum ao GyHriunaie
EMBYATH 33 JONOMOT0H MOAHPIKOBAHOTO AH(YVIIAHO-
o weromy. broku 3 (hyHOALWAAMH  BHTOTOBNANH
LEAXOM arapHaauii CTEPHALHOTO PO3UHHY
ApEMapaTy; 3 MNONMEPHIOBAHOND TaKHM  YHHOM
CCPEAOBHILA CTEPHIBHO BHPIZATH ONOKH AlaMETpOM
5 mm i Bvcorow 3 mm. Bumict yHriumaie v dnokax
OOPIBHIOBAE MAKCHMANBHIA 1031, peKoMeHIOBAHIHA
A BHPOOHHUTEA nedepuub (Tabn. 2). bnokm 3
tpyrrinnaoM  posmilgyeand  Ha  mosepxHi  [TIA-
CcepeloBHINA Ha BIACTAHI 20—25 mM BIiD IHOKYIIOMA
AoCHAAYBAHOTO WTamy. B oaHil gai ui possMillyeanm
He OGineslwe asoX GIOKIE 3 OAHHM NIPENaparoM.
[HOKYIALL 0 NPOBOAMITH, BHKOPHCTOBYIOUH CIIOPOEHH
MATEPiaN, AKMH HAHOCHIM HA 3a3aHY TOUKY Ha
NOBEPXHI  ATAPH3OBAHOND CEPENOBHIIA  METOAOM
npokoay. KyleTHBYBAHHA TpoBOAMIM npH 25 *
1 *C. 3oHy iHridyBaHHA BHMIDIOBATH Ha MOMEHT
NOBHOTO NMPHNHHEHHA POCTY MiLEnio, o A4 BCiX
umamie Biabyeanoca Ha 7 poly KyneTHBYBAHHA. B
WAIKY 3 THM, L0 30HA IHCIOVBAHHA HE JARAUIH MATa
NPABHIBHY OKPYEAY hopMy, 11 po3MipH 0DUHCIIIOBATH
3 MAoWee (cM?), 3acTocoByioun nporpavu Imagel.
Lram BBAKATH SVENHEHM, SKIID CEPEAHE SHAMCHHA
30HM iHriGyBaHHa Gyio noHan 2 ov® (1o Bianosiiae
CepEAHBOMY LA METPY 30HK | 6 MM); MoMIpHOCTIHKHM —
AKIO BOHA Gyma Giabwon 3a 1.5 oM | MeHwom,
Hi 2 cw? (o Bianosigae aianazony alamerpis 14—
16 wM); SKILO pO3MIp 30HW He nepesuiysap |5 cm?
(aiamerp menie 14 MM), IWITAM BBLKATH CTIHKHM
a0 BUnOBiAHOre  Qydrinpay.  3oHy  iHriGyBaHHA
BHIHAULTH SIK TAKY, B AKIH He cnocTepiranocs XoaHHx
O3HAK POCTY MILERiK. 30HY NPHIHIYCHHS BHAHAYMATH
SIK TAKY MPH HASBHOCT] 3MIHCHOL, N0 BIAHOWE HHIO 10
KOHTPOI0, MOPPOAOrT KOToHIT.

Tatmua 2, XapaKTepic THEN BHEOPRC TARNX ¥ 1ocalmke i §yurimtis

Table 2. Characteristics of fungicides used in the study

D FETT IR (3 R TURHE (SR )
NApaKTe PUCTHEN
ifuryasniam s TR IR S R O LT M e os
Koame puiina naas Ilpaan B ke v Cropraon Heposan Dy xon
. ., BASF, :
Bupobunk Syngenta, Wnenuapin | BASE Hivewnnm s Bayer, Himewina | Agro-Chemile Lid, ¥ropus g
TpenapaTiiiia dspia aEieHIin LTI PO K e THIPOEGK
T ool pesonntn aphia minone peain T Howifee o M w00 {5 1AV L0 3
Baier miwewal peronnim SR 30 430 rfkr S rfn St rfir
Pejeome nuona moe
23T, B, B, A Ly

iy 0.123r/n 08rfin LASrin Lar/n 15 rfa
*Peromen tomana BapoOHPKOM 10 L0 3BCTOCYBAHHA B rpabisn HuTel nomana B nepepaxyHEy Ha gl peaosiy i
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Y BMNAAKaN, KOOH (PIKCYBATH
ipyrrinmme  Ha  picr C mycophifum, nposoanim
ACAATKOBL  AOCHIUKCHHA  BIVIHBY  (PYHPIUHAIE  HA
mikpomoponorio, B 3a3HaucHOMY CKCICPHMEHTI
(PYHIIUHAH B MAKCHMTBHHY PEKOMEHIADBIHHY 034X
appapm  Gesnocepeadso g0 [T1JA-cepenosniug,
BHEOPHCTOBYIOUH (DIETPH A8 CTEPHIBHODPIBTpauil
3 poamipom mop 0.2 mkm (Filtres Fioroni, Kurai).
PyHriunan  aopaeaiM B poanaasiede (50 °C)
AFAPHIOBAHC COPCAOBHUIC Td WBHAKDO POIJTHBAIH
no dawkax flerpi 3 METOR VHHKHEHHA TEPMitHOrO
posKALLY npenapary.  KyAsTHBYVBAIH  AOCHEKYBAHI
IITAMH FPHOIE HA CEPEIORHIIAY 3 (PYHPIUHAAMH NpH
B +1C

Bei aocnian npopoguad ¥ 3=0 NOBTOPHOCTAX,
CTATHCTHUHY 00 pODKY ALHHX = v nporpasi Statistica 10,

THFIGYEMY i

Pesyawrary ta ofirosopenns

Mol e BiaiGpannx wramie 30VAIHHEL MARYTHHHOT
LI DVIIH HAMM CHTHDI KOBAKE SK TAKL, L0 HANEK AT
a0 Buay C. myveophifum, Bel wramu Ml xapakrepui
N 3aIHaveHoro BMay oavakd (de Hoog, 197%;
Rogerson, Samuels, 1994), a came: kononil Ha M EA-
COPeAOBHILE IMBHAKOPOCTYYL, LIHPOKO POSNPOCTEpTi,
Milenin  pacHuil, GABORHAHHN, PeBCpIYM  KOJOHI
0apriIcHHl ¥ poXCRHH TA uCpBOHMH  KOJLOPH,
KOHImEHOCUE A0BF HePOArANYACH], Hepi BHOMIpHO
poaraiykeni - oo BEPTHUWIATHO  POATIIVACHI,
KOHLUOTCHHT  KIITHHH  A0BKHHOW  30=3T7  MEKM,
WIHPHHOI 3,5=53 M. Kouigil 15=32 =% 5=7 mxm
UHATHAPHYHE  abo  enincoiadi  Hecenropami, abo
ML KOTE OAHY =181 1C PECTHHEH. XA KTCPHOK 03HAKOIO
C. mycophifum, wo siapiznse doro pia nogidHoro
C. dendrofdes, € perporpecHBHMi  KoHigiorenes i
HOABHICTE CNOP 13 LWHPOKHM  BO3iieHHM  pyBLeMm
(Tamm, Poldmaa, 2013).

PaHime nosiioMasiocd npo SHANOMKEHHA  HA
TEPHTOPIT YKPaiHH ULONO BHAY Hi NIOAOBHX Tinax
Plewrotus  sp.,  Iwocybe  geopfylla  (Fr.)  PKumm,
T4 HA  PeIUTEAX  HCUACHTH(MIKOBAIHKHX  DaiHAIERHY
pubie 3 TepHTopil Xapriscekoi obaacti (Prylutskyi
et al., 2017y Tlpore wi amaxiakn Gvan apobicHi v
NPHPOIHHX CKOCHCTEMAR, J0IHAUYHMO, LD A0TENED HE
OORIAOMIIGCH PO NOWHPEH A JAHOTO MIKONATO-
IeHil B CNelianizonaHHy FOCnoaapeTeaxy YepaiHm 3
BHPOLLYBAHHS TIEUEPHLLB, OILHAK, BPAXOBYVIOUH Horo
FAODAIALHE NOLWHPEHHA B FPHOHHN FOCNOJAPCTRAN ¥
CRITI, UBOTo cif Gy0 OUiKyBATH.

[lanpuHeMcTBa 3 BHPOLIYBAHHA NeuepHilli obeTe-
AYBAIMCH VITPOJIOBRA YCBOTO POKY, &1¢ BCI BHABICHI
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wranu O myeophiltm BHALIEHI 3 Ypase HHUX Ko priodio-
pis A, bisporus, axi Gvam 3i0pani aMwe ¥ TpaBHi—
BEPECEH], L0 CBIIUHTE NPO NIPHYPOUCHICTE POSEHTRY
C, mycophifum no renmx micauie, Le niarsepasyors
JHTEPATYPHI AAHI, B AKHX J03HAMACTRCA, WO Ténaa H
BOJOTE MOFOLE CTHMYIOE POZEHTOK IABYTHHHOL B
B FOCHOAAPCTEAX 5 BHPOIIYBAHHA nevcprus (vedder,
197K).

XapakvepHeTHra pocTy Ta sopdonorii koaouii wa
CTRLAPTHIX AHBHILHIX CEPe1oBuax. Yol JochjixeHi
wramn O myvcophifltum MM HEOAHAKOBY IWEHAKICTL
POCTY Hil KHEWILHHY CCPEAOBHLIX PITHOTD CRIGULY
(pue. 1), Bel wramn C mycophilum maam BHCOKY
WBHAKICTE pocTy HE cepeaormuti NTLIA: Bia 14 mm Ha
aoGy (wram Ne 7) go 20 sm (wrram Ne 10), Tpw wramu
Ne 6, 7 1a & Main oHAKORY (Y MEKAX CTATHCTHUHOT
NOXHOKH)  WAMAKICTE  POCTY  HA CCPeAOBHILAN
FITOA T MEA, B uioMy WweHAKICTE pocTy WTamie
€ myeophifum  na  cepeposrini MEA  noesicnio
BUANOBILIA SHLUCHHAM, 110 GVIH OTPHMAHI iHLIHMH
ACCAHHKAMH 30 aHaioridiny ymos (Grogan, 2000).

bijibiicTs Wramis Ha cepeaosuil Maneka pociu
IHAYHO NOBUIBHILIE, HIA Hi IHUIMX CCPeaoBHLILAX.
Bukmwouennam Oyve wmam Ne 7, wBMAKICTE pocTy
SKOMO Hil UBOMY CCPEAOBHIL O BHIOBLIA LUIBHAKOCTI
poeTy Ha MEA.,

Cyrrenon Gyvan # prinmug B Mophonorit Koaomii
Hia pidHuy cepeaosriax. Miueniit © myveophifum
v UTJA-cepeaonmui BAPIIHABCHE  BHCOKOK
WIABHICTIY, 4 NOBITPAHHH MILCHIH MaB XapakTepHy
HCOMHOPLIHY  CTPYKTYPY,  CROPMOBAHY  NYUKIAMH
BHCOKHX POIFLIVKCHHN KOHIEHOCHIB, KOnoHil Beix
LITAMIB HA 303HANE HOMY cepeaopi Hyvau snbapeicHi
BAOBTO-COAOM S HHH KOJIP, 30 BHHATKOM KPat, SKHH
Oyvn Glnum, AKoere anlapricHis MILETII0 3 aBasiaocs
Ha 4=5 aobGy KVALTHBRYBAHHA. PeBepivM KOJMOHI Ha
3=4 moby wabysan SCKpapo-KOBTOrO 3abapBIACHHA,
AKE 3rOA0M 3MIHIOBAIOCH HA KOPHUHEBE, 4 Ha 6=7
A0GY = HA ACKPABO=POXCBE Ta MEPROHE,

Ha cepenosnun MEA  minenid  seix  wraMie
Gy OLMI aG0 KoNeOpy CHOHOBOT KICTKH Ta MR
HEOAHOPIAHY CTPYETYPY 3 BHPLAKCHOK PLULiaibHO0
KOHUeHTpHuHicTio.  Pepepaym  konodit wa 3=5
A06y HADYRAR ACKPARO-KOBTOID KOALOPY, 4 Ha 7-=9
A0GY = POKCBOro T4 HepBOHOrO. J0IHIMHMO, 1O HA
siaminy Bia FTUAA-cepenosniia, poxesuil Koiip Ha
MEA-cepenopHini 6vB 3HAMHO CBITHIILMM, BIACHE
JA0APBACHHA PCBCPIVMY POKEBHM NirMeHToM OVI0
HEPIBHOMIPHHM, 4 NPOMIKHL  CTALIA, HA AKOMY
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Meuakicrs pocty, mM/aoba
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Homep miramy

Puc. 1. Il enakicts pocty wramis Cladobotrrin mycophilim pa pianmx Knsnisinx cepenosimax: GPYA (TTIA = rokoso-
nenToH=apikixosni arap), MEA (manei ekctpakt arap) ta Czapek (cepenosnie Yanexa) (x £ SE)

Fig. 1. Growth rate of Cladobotrvum mycophifum strains on different nutrient media: GPYA (glucose -peptone -veast agar), MEA

{malt extract agar) Ta Crapek (Czapek medium) (x £ SE)

pEBEpP3YM MAB KOpHUHeBe 3abapeieHHa, Ha MEA-
ce penoBHIL ByNa BIACYTHA.

Ha cepepouui Yameka Miuenid Beix wramie
Oes BHKIIOMeHHS OvB HaDarato MeHII LbHHM,
Hix Ha cepenopmiax FTIOA ta MEA. Miueniit peix
wramie map GiAHA Komip, KpiM wramy Ne 4, axkuid
OvE conoM AHoro Koasopy. [lirMeHTaLIA peBepavMy B
pi3HHX IWITAMIB Mana iHAMBIAVATEHI puen. Pesepaym
KONOHIT liTamy Ne 4 Ha 3 noby GVE XOBTHM, 4 Ha 5 pody
MiB TEMHO-3eleHe 3a0apBieHHs, AKe NOLHPIBAIOCE
Bil LEHTPY MO Mipi KWIETHEYBAHHA, MPH ULOMY
30HA POCTY KOJOHIT 30IHIIANACE KOBTOK. Y WITamis
Ne 6, 8 Ta 10 xoeTHi konip 3'aenascs Ha 5 moby
eKkcrepuMeHTy. B umx wramie pesepavM 3amHILAECH
HOBTHM VIPOAOER BCBOTO Mepiody KyJIBTHEYBAHHI.
Kpait pepepavmy wramy Ne 7 Ha 3 100y KyIETHBYBAHHA
HalYBAB TEMHO-3CIEHO-KOPHUHEBOTO KOTBODY, Ha
HACTYIMHY 300y B LEHTPI KONOHIT 3'ABNAN0CA poxese
sabapeneHHd. HanpukiHii KyIETHEYBAHHA PeBEp3IvM
KOJIOHIT 3a3HAYEHOTO LUTAMY MAE KOHUEHTPHYHI 30HH,
3abapeneHi B poskes i, KoBTHIL Ta ONTHBKOBO-3eNEHHI
KOJIEOPH.

OTpHMaAHI Pe3VIETATH CBIAUATE NP0 TE, L0 KOXEH
wram C. mycophiltem Mae IHIMBIAYAIEHL DionorivHi
OCODAMBOCTI, AKI NPOABIAIOTEC B MOPdOIOril KoNoHIL

Vicpafnewicuds Gomaniviin acypnae, 009, Ta(2)

TA WBHAKOCTI POCTY HA AHBHIEHHXY cepeloBHLIAY 3
HEOPTaAHIMHHM T OPTaHIt HHM JUKEPETaMH A30TY.
Criiicrs a0 dynrinnais, Paxt puasneHHs B rpub-
HHX Moc NoAapeTEaX Y KpalHH HOBOTO MiKONATONEHHOTO
rpuda C. mycophilum TOCTPO CTABUTE MHUTAHHA PO
BHKOPHCTAHHA H niabip onTHMANLHHX (yHriUMaiB
ansa GopoTeOM 3 HHM T4 CTPHMYBAHHA MOLIMPEHHA
iH(pekUil Ha cyciaHi rocnofaperea. OCHOBHI 3aN0AH
GopoTEOM 3 NABYTHHHOI UBLANI0 BYIH po3policHi we
B 1980-x pp. | cIpAMOBAHI B TIEpLIY 4epry Ha DopoTeOy
3 Haibinew nowHpeHum v Toil uac C. dendroides
(Fletcheretal., 1986). OCHOBHHMH pe KOMEHIOBAHHMH
(hyHriuHaamMmu 6yIH Npenapatd  GeH3HMiLA30NBHOL
NpHpoaH. Xouad Oararo AOCHIKEHb NMPAMO BEA3VE
HA Te, WO 3HAUHA KinekicTs wramie C. sycophilum
MAKTE PE3HCTEHTHICTE A0 UM cnonyk (McKay et al.,
1999), 9acTHHA HOBITHIX BHIAHbL, NMPH3IHAYEHHX A1A
TexHonorie rpudHuy rocnogapcte (Fletcher, Gaze,
2007y, Ta paa HAYKOBHX AOCHIKEHb, NPHCBAUSHMX
(pvHriumanii  pesvcredtHocTi C. mycophilum (Kim
et al, 2014), pexomeHAVIOTE OGeH3MMIZAI0NEHI
gwvHriUMAn ana DopoTEOM 3 MABYTHHHOW LB,
3byaHHKOM akoi € ueil rpud. Haykosi sigomoci
CBIAYATE MpPo HAABHICTL ¥ FPpHOHHX rOCHOAapcTEAN
ceiTy wramis C. mycophifum 3 pizHow cTilikicTio
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Tabamus 3. Bums dyurimayis sa pict nrasis (ladoborryum  miycophilim v nocainax in vitro wa FCILIA -cepeaosmmi (x + SE)
Table 3. Influence of fungicides on growth of Cladobotryum mycoph ifim strains in vitro on GPYA- medium (x + SE)

JoHa iHTiGVEAHHA poCTY MilcTin, cu®
Hioep mrranay
dhiryaminan s=Tpade HOH PO pas rapheHaaznm SR

MNed 657 116" 4.65 11 41 L o< e

Ne b 431+ 10" 16,68 + 2.3V L 0c e
MNa? 10,20 +7,13% 1,71 + @ 339 - o= 149+ 037
Ne § 657+ 1, 4" 8.34 £1.76" 1986+ 2.7 0c 2,1 +0,35™
Ne 10 T2 191" 15,66 +1.9% 4543 3™ o 937+ 2 4%

4 — YVTTHEHE 30 BiANOBLIHOTO fyVH MNLHIY WTaM; NC— NoMIPHO cTIHKWN 10 BIOnoBOHoro dhyHrilmMIy mWraM; C — CTIHKHIA 1o

BLNOBIHOM GYHIIIAIY M TaM.

oo GYHAUMAIB, WO NPAMO BKA3VE HA HeoOXiAHICTH
AOCTITKEHHA IXHLOT PE3HCTEHTHOCT B YKpaiHi.

[Npw tocninxenyi crilikocti 2o HYHALMALE WITAMIE
C. mycophilum, BHAIMCHHX B VKPATHCRKHX TPHOHMX
roCMOAAPCTRAN, HaMu OVIN BMKOpPHCTaHI yHTiNANA
4K OeHIAMLIAZOABHOrO paay  (kapbeHAaIMM Ta
OeHoMmi), Tak i GVHMLMIN IHIWOT XiMIMHOT NPHPOINH
(fhayasHHaM, MeTpodie HOH, NPOXIOPA3), WO MHPOKO
3ACTOCOEVIOTECH ¥V BITUMIHAHIH rpudHi iHIVCTpil.
Mipo Beix yHrUMAIE BMBYATH NPH MaKCHMATHHIN
KOHIEEHTPAL, pPEKOMEHAOBAHIH BHPOOHHKAM.
ObpaHHA Takol MOZEAi AOCALAY OOIPYHTOBYETHCA
oCODIHBOCTAME BHKOPHCTAHHA VHMALHALE
¥y rocmogapereax. Sk MOKa3vioTe Halwi  BAAcHI
CNOCTEPCKCHHA, BHPOGHHKH TPHOIB 33CTOCOBYIOTH
WHIiUMAHI NPENAPaTH CaMe ¥ HANBHILIMX JO3BOJCHHX
KOHUCHTPAUIAX 3 METOK 3HHACHHA PHIMKIE NPOABY
criifkocTi 40 MEHIWIMX KOHUEHTPAUiil npenapary.
Orxe, 9KI0 FOCIUTKeHI GYHNINA He edeKTHEHK
33 MAKCHMAIBHOI KOHLEHTPALl, TO BUBYMCHHA il
DAl BMCOKMX J03 HE € JOULTHHHM, OCKLUILKH
BHKODHCTAHHA TAKHX 103 V IPpHGHOMY roCnogapcTei
Ovie NpAMHM MNOPVILEHHAM CAHITAPHO-FITIEHIYHKX
HOPM.

PezyasTati qocaily 3 BHBYEHHS CTHHKOCT] piaHux
wrasmis € mycophilum, BHABICHHX B VKPaiHChKHMX
rpuGHHX rocnodapeTsax, npeacTasicHi B Taba. 3.

Benznmitazoasi dyurim. B xoai e kcnepumenty
Ovao 3RcOBAHO, MO BCi  AoCALIKEH]  WITAMM
BHABIIMCH  CTilKMMB 20 KapDeHaasmMy, sxuil
HACAKHTE 10 DeH3uMitasonsHMX dovaniumaie. Qpyvruii
BHKOPHCTAHMI v aochipkeHHi  dvHMuUMA  weoro
KAACY — DEHOMIL CYTTEBO iHTIDVBAB PICT AHLIE LITAMY
Ne 10, a pict wramis No 7 ta No 8 cTpuMyBap 3HauHO
smewe. [lpore Haskono Gaokis 3 pyHriLMAAMH
(GeHomiiom abo KapbeHAAIMMOM) vV BCIX WITAMIB

CHOCTEPIrAAN  30HY,  AKA  XApAKTCPH3YBATACH
HEIHAYHMMH  3MiHaMH ¥ mopdosoni  KodoHii:
126

MWiThHICTE Milenile GyIa MEHIIOW, A PeBEpayM
KOO0HI BLANOELAHO! 30H1 6vE ceiTanM. L 30HH Mok RA
TPAKTYBATH, HK 30HH NpUrHivenHs. B uinoMy giaMerp
333HAME HUX 30H CTAHOBHE DIH3BKO 6 MM.

Ipoxnopas inriGyveae picr ABoX wTamis — No 8 Ta
Ne 10. OcraHHiil wram BUABHECH 0CO0IHEO YVTIHEHM
a0 ail mpoxitopasy. [lpote, BiaMiTHMO 3HAYHI 3MiHM
B smopdononii sidenino v BeiX IWOTaMiB BIAHOCHO
KoHTponoo OGe: (VHrilMAis: 3arajieHa  IMiBHICTL
KOJOHIT 6V71a 3HAYHO MEHILOW, BHCOTA MOBITPSHOTO
Milenilo  HIKY0H, & peBEp3VM  KONOHIT  OVE
3a0a pEICHH HEOAHOPIAHO V XOBTI, pOXEE] Ta BOXPAHI
30HMH TA IWIAMH. 3a3HadeHi IMiHH He BVIH ToKanizoBaHi
Gina axepena yvHriUMAY, 4 NOWHPIOEATHCE HA BCIO
KonoHii., TaxuMm MHHOM, MOXHA KOHCTATVBATH, LIO
NPOXIOPas AOCHTE CHILHO NMPHTHIMYE HABITH Ti LUTAMH
C. mycophilum, picT AKMX BiH He IHHOVE.

Haiiedye KTHEHIIIMMH VHTIHIA MK oyam
dayazmnam Ta serpadenon. Haitepaznueimmm go
mil urvazuHamy BMSBMBCA wram Ne 7, Halimenw
YVITHEHM — nTam Ne 4. OcobiaHEBOH O03HAKOWD
il weoro d¢wHrinkay Ovio opMyBaHHA neped
30HOK IHMOVEAHHA Q0JATKOBOI 30HH NPHTHIYeHHH.
PoaMip uwici 30HM B CepelHLOMY CTAHOBHME 5 MM, i
BOHA CKAAZANACH i3 IWINBHOTO, NPHTHCHYTOrO 10
CEPelOBHILA Milleni, 3abapBicHOTO ¥ XOBTHI KONip;
PEBEPIVM. IO BiMOBidAB 30HI NPHTHIYEHHA, MaBe
TCMHO-KOPHYHEBE 3aDAPBACHHA T4 BHPA3HO CBITIHH
Kpail Ha CTHKY i3 30HOK IHTIOYBAHHA.

Metpoderon inridyeas pict 4 wramis. Ocobaueo
YVIAMBHMHE OvAM wrmame Ne 6 ta Ne 10, Wram Ne 7
OVE MOMIPHO CTilKHM 20 A uboro  VHLHIY.
Mineaiit Ha CTHKY i3 30H00 IHTIDYBAHHA HE QopMyBaB
YITKOTO Kpal 3 VTBOPEHHAM LILHOMO  Milleniio,
AKMil MH COCTepirai B Aochiaax 3 §ayvasnHaMom,
HABIAKH, LA 30HA CKIaaanacs 3 6iaoro saronogibHoro
NOBITPAHONO MilLERi0.
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Puc. 2. Broms pisiax dovnriamais va pler ta mopduoaorio koaouii Cladeboterum myveophifum, A: duyasivan, wram Ne o)

T aaai | =sara sl Ben kosonii; 2 = pesepiyy kononil; BrkapGenmasivg, wreas No 1 C; metpodienon, wrrasm No §; D
GeroMut, wTan Ne 8 B npoxaopas, wram No 8

Fig. 2, Infueence of different Mungbcides on growth and morphology of Cladobotryiem mycophifum colonies, A: Munzinam, strain
No. & here and below: | = colony; 2 = reverse of the colony; B: carbendazim, strain No. 1 C: metrofenon, stain No, 8; [
benomyl, strain Mo, 8 E: prohlorae, stain No, 8

Mepaiwewscoi Gomaniwd soypnar, 0009, Ta(2) 127
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A B
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C D

Puc. 3. 3uminm y mikposiopponorii Cladoborryum mycophilum (wram Ne 10) nia snawsos diywriamais, A KonTpoas, Ge3
hyuriumain; B: smetpadenon; C ta D) duyvasivas, Ciplikasm nosiaseno gedpopsosani komtaiorenni kammmm (C) ma
mKyoisoaani aisnkn (D)

Fig. 3 Influence of different fungicides on micromorphology of Cladobotryum mycophilum (strain No., 10):
A: control trial without fungicides, B: metrafenone; C and D: Mimzinam.
Arrows indicate deformed conidiogeneowsic cells (C) and vacuol ized ponions (D)
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%043 BHPOOHHKH KoMepliHHHY NPenapartis Ha oCHOBI
thiyasMHaMy peKOMEHIYIOTE 3ACTOCOBVEATH iforo v
rPHOIBHHLITE 118 33 XHCTY BPOAKD BiJl MIKOMATOrE HHX
rpudie, HAVKOBMX MyOMIKalii 3 UROro NMHTAHHA He
icHye. [1poTe, BCTAHOBACHA AOCHTH LHPO KA A0KA30E]
Da3a AOUINEHOCT T4 Be3MEYHOCTI BHKOPHCTAHHA UEOTO
(WHFILMAY B CLIBCEKOMY TOCTONAPCTEI A0S 3aXHCTY
EPHOBHX Ta OBOMEBHX KMIBTYP BiL (PITONATOre HHHX
rpubie (Matheron, Porchas, 2004; Dai et al., 2018;
Jeschke etal., 2019).

Hammu  nokazano, wo 3a 4l (ayamHamy
BIAGYBATHCA CYTTEBI 3MIHH  MIKpOMOpMPOTOriYHHN
o3HaK miueniio wrasmis C. mycophilum. [Mo-nepuwe, ue
NPOABIANOCE ¥ CYVTTEBOMY 30UIBLIEHH] TOBLUHHH i)
Ti VTROPEHHI BEIHKHX BAKYOIIZ0BAHHX AinsaHok. [lo-
apyre, BiAdveBanack AedopmMadin KOHIZIEHOCUIE, AKY
CYMPOBOAKVBANA CiNepTpois CNOPOHOCHHX KNITHH.
I no-Tpete, Wo Avke BOOTHEBO, QIVAIHHAM NOBHICTIO
NPUTHIUYBAB COOPOYVTBOPEHHA (pHC. 3).

Bucnoekn

Bnepue B cnewiamizoBaHuX rocnojapeTeax YepaiHu
3 BHPOLUVEAHHA NedcpHUE BHABTEHO HebesneuHHH
mikonatorewmit rpud C.  mycophifum. Busaenexo
wtaMori ocobameocti n'atk izomsrie C. mycophilum
MG BIAHOWEHHK A0 PISHHX THIHE KHBHILHOTO
CEPENOBHILA Ta N'ATH pi3HuX (yHrinmaie. OTpumai
EKCNEPHMEHTAIEHHM  LIIAXOM  JAaHI NOKA3aAH, Wo
BinplicTe BuApIeHMX wramis C mycophilum criliki
A0 DEHIHMIZAONBHHY (PYHOUMAIE T4 NpoNIOpasy,
npoTe YYTIHEL Ao guovasHHaMmy Ta MerpadeHoHy.
Hea ocTaHHIX QYHHUMAK CYTTEBO iHriOVIOTE picT
miueniio O myeophilim Ta NOBHICTIO MPUTHIMYIOTE
CHOPOYTROPEHHA. BRAXAEMO JOUIIEHUM PEKOMEHAY-
BATH 30CTOCOBYBATH MeTpapeHOH Ta (pivaiHHamM L
Goporetn 3 C. myeophilum ¥ TPHOHHN rocNoaapeTRax
YkpalHu 38 yMOB NOUCProBol IMiHM  npenaparie
3 METOHY  JHHMCHHH  BIPOTLIHOCTI  VTBOPEHHA
PEIHCTEHTHHX A0 (pYHIUMAIB  TamiB-30yIHHKIE
NABYTHHHOT THHAI,
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METHOD OF CULTURING AGARICUS
BISPORUS MYCELIUM AND MEDIUM FOR
CULTURING THE SAME

TECHNICAL FIELD

[0001] The present invention relates to a method of liquid
culturing Agaricus bisporus mycelium.

BACKGROUND ART

[0002] Agaricus bisporus is a mushroom that belongs to
Agaricales Agaricaceae. As a conventional method of cultur-
ing Agaricus bisporus mycelium, a solid culture method and
a liquid culture method have been known. The solid culture
method has disadvantages in that a culture time is long, a
probability of contamination is high, and it is difficult to
automate an operation of recovering only mycelia after cul-
ture is terminated.

[0003] Compared to the solid culture method, the liquid
culture method of Agaricus bisporus mycelium has advan-
tages of a lower probability of contamination, and mass-
cultivation in a relatively compact space for a short period of
time. A paper written by Hunfeid et al. (Mycology 44: 605-
611, 1952) discloses a method of liquid culturing Agaricus
bisporus mycelium with shaking and oxygen supply. In addi-
tion, a paper written by Fraser et al. (Mushroom Sci. 3:190-
200, 1956) describes that yeast extract and casein facilitate a
growth of Agaricus bisporus mycelium. Also, Korean Patent
Publication No. 1997-0027295 discloses a method of liquid
culturing Basidiomycetes using at least one selected from the
group consisting of sugar, maltose, fructose, glucose,
sucrosc, malt extract and starch syrup, as a carbon source.
However, the liquid culture method has disadvantages in that
a culture time is relatively long, and since monosaccharide
and disaccharide are used, it has high costs, and is thereby not
suitable for mass culture.

[0004] As seenin the prior art described above, there is still
a need for developing a method of culturing Agaricus
bisporus mycelium using medium components that are inex-
pensive to be suitable for mass culture and support high
growth of mycelium to reduce the culture time and thus the
contamination probability.

DISCLOSURE OF THE INVENTION

[0005] The present invention provides a method of effi-
ciently culturing Agaricus bisporus mycelium.

[0006] The present invention also provides a medium for
culturing Agaricus bisporus mycelium.

[0007] According to an aspect of the present invention,
there is provided a method of culturing Agaricus bisporus
mycelium, comprising culturing Agaricus bisporus myce-
lium or spores thereof in a liquid medium comprising sugar
cane extract.

[0008] The sugar cane extract may have a concentration of
10-30 g/1. When the concentration of the sugar cane extract is
less than 10 g/1, Agaricus bisporus mycclium does not grow
enough. When the concentration of the sugar cane extract is
greater than 30 g/l, an osmotic pressure is high and it is not
cost-effective. Thus, the concentration is preferably in the
range of 10-30 g/1. The sugar cane extract is mainly used as a
carbon source and a growth factor source. The term “sugar
cane extract” refers to unrefined extract sugar prepared by
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extracting a juice and then concentrating and crystallizing the
juice. The sugar cane extract can be directly prepared or
commercially available.

[0009] The medium may further comprise nutrients such as
a nitrogen source, phosphoric acid, trace elements and the
like, in addition to the sugar cane extract. The nitrogen source
may be an organic nitrogen or inorganic nitrogen, preferably
soytone and sodium nitrate, and more preferably sodium
nitrate. The sodium nitrate may have a concentration of 1-10
g/l in the medium. Sodium nitrate shows high absorption
efficiency by Agaricus bisporus mycelium, is inexpensive,
and maintains the pH of the medium constant while the pH of’
the medium changes when other ammonium-based nitrogen
sources are used. When the concentration of sodium nitrate is
less than 1 g/, a nitrogen source required for the growth of
Agaricus bisporus mycelium is deficient. When the concen-
tration of sodium nitrate is greater than 10 g/1, it does not
greatly affect the growth of Agaricus bisporus mycelium.
Thus, it is preferred to use 1 g/1 to 10 g/l sodium nitrate in the
medium.

[0010] The medium may comprise a yeast extract at a con-
centration of 1-10 g/1.

[0011] The culturing of Agaricus bisporus mycelium may
be conducted at an initial pH of the medium of 6.0t0 6.5, ata
culture temperature of 25-28° C., while stirring at a stirring
velocity of 150-250 rpm.

[0012] Agaricus bisporus mycelium may be dispersed
using a blender before inoculation. While an inoculum is
cultured, big agglomerates are formed with a growth of the
mycelium, thereby making it difficult to supply oxygen.
Therefore, to prevent this oxygen supply limitation, the
mycelium is needed to be dispersed to small particles before
inoculation.

[0013] The culturing of Agaricus bisporus mycelium may
be conducted until a desired amount of mycelium is obtained.
For example, a culture period may be generally 3-10 days,
and preferably 3-6 days. According to an embodiment of the
present invention, a culture period of 3-6 days is required to
obtain a desired maximum yield of Agaricus bisporus myce-
lium. Therefore, a culture period of Agaricus bisporus myce-
lium according to the present invention can be much reduced,
compared to the prior art in which a culture period of 14-15
days is required to obtain a desired maximum yield of Agari-
cus bisporus mycelium.

[0014] The culturing of Agaricus bisporus mycelium may
further comprise pre-culturing the Agaricus bisporus myce-
lium or spores thereof in a liquid medium comprising potato
dextrose broth of 15-25 g/1, yeast extract of 1-10 g/1, malt
extract of 2-5 g/, and soytone of 2-5 g/1.

[0015] Pre-culture refers o a preliminary culture o obtain
mushroom seed culture from the primary strain before a main
culturing of Agaricus bisporus mycelium is performed. Pri-
mary strain refers to a strain from which a seed culture is
originated. Seed culture refers to a pure culture of the desired
strain, i.e. primary strain, and an inoculum refers to a seed
culture to be inoculated to a medium for proliferation.
[0016] The pre-culture may be conducted at an initial pH of
6.0 to 6.5, at a culturc of temperaturc 25-28° C., and while
stirring at a stirring velocity of 150-250 rpm. The obtained
mycelium can be dispersed using a blender. During the pre-
culture, big agglomerates may be formed due to a growth of
the mycelium, and thereby oxygen supply may be limited.
Therefore, to prevent this oxygen supply limitation, the
mycelium is needed to be dispersed to small particles. The
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pre-culture can be conducted until a desired amount of seed
culture for proliferation is obtained, and the pre-culture gen-
erally requires 3-4 days.

[0017] The present invention also provides a medium for
culturing Agaricus bisporus mycelium. The medium com-
prises sugar cane extract, and may preferably comprise the
sugar cane extract in a concentration of 10-30 g/l. The
medium may further comprise sodium nitrate as a nitrogen
source. Preferably, the medium may comprise the sodium
nitrate in a concentration of 1-10 g/1. In addition, the medium
may further comprise a yeast extract in a concentration 1-10
g/1. The medium may have an initial pH of 6.0-6.5.

[0018] A medium according to an embodiment of the
present invention may preferably comprise sugar cane extract
in a concentration of 15-25 g/l and sodium nitrate in a con-
centration of 5-10 g/1, and more preferably further comprise a
yeast extract in a concentration of 5-10 g/1.

[0019] The present invention also provides a medium [or
pre-culturing Agaricus bisporus mycelium or spores thereof,
comprising a potato dextrose broth of 15-25 g/1, yeast extract
of 1-10 g/1, malt extract of 2-5 g/1, and soytone of 2-5 g/1.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The above and other features and advantages of the
presentinvention will become more apparent by describing in
detail exemplary embodiments thereof with reference to the
attached drawings in which:

[0021] FIG.1is an electron microscopic image of Agaricus
bisporus mycelium according to an embodiment of the
present invention;

[0022] FIG. 2 illustrates the growth of Agaricus bisporus
mycelium with respect to a culture temperature, according to
an embodiment of the present invention;

[0023] FIG. 3 illustrates the growth of dgaricus bisporus
mycelium with respect to an initial pH, according to an
embodiment of the present invention;

[0024] FIG. 4 illustrates the growth of Agaricus bisporus
mycelium with respect to a culture period, according to an
embodiment of the present invention;

[0025] FIG. 5 illustrates the growth of Agaricus bisporus
mycelium with respect to carbon source types in a medium,
according to an embodiment of the present invention;
[0026] FIG. 6 illustrates the growth of Agaricus bisporus
mycelium with respect to a concentration of sugar cane
extract which is used as a carbon source, according to an
embodiment of the present invention;

[0027] FIG. 7 illustrates the growth of Agaricus bisporus
mycelium with respect to nitrogen source types in a medium,
according to an embodiment of the present invention;
[0028] FIG. 8 illustrates the growth of Agaricus bisporus
mycelium with respect to a concentration of sodium nitrate
which is used as a nitrogen source, according to an embodi-
ment of the present invention; and

[0029] FIG. 9 illustrates the growth of Agaricus bisporus
mycelium with respect to a stirring velocity of a bioreactor,
according to an embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE
INVENTION

[0030] Hereinafter, the present invention will be described
more specifically with reference to the following Examples.
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The tollowing Examples are for illustrative purposes and are
not intended to limit the scope of the invention.

EXAMPLE 1

Isolation of Strain and Preparation of Inoculum

[0031] A strain of Agaricus bisporus was obtained via tis-
sue culture, and the obtained strain was cultured in a potato
dextrose agar (PDA) at 25° C. for 3 weeks, and then the
obtained Agaricus bisporus mycelium was stored at 4° C.
[0032] FIG.1is an electron microscopic image of Agaricus
bisporus mycelium according to an embodiment of the
present invention.

[0033] To prepare an inoculum using a solid culture, a part
of the mycelium was separated from a center portion of a PDA
plate medium that was refrigeration stored and inoculated
into a solid medium, and then cultured in a thermostat at a
temperature of 25° C. to obtain an inoculum. When an inocu-
lum was prepared from Agaricus bisporus mycelium through
a liquid culture, 100 ml of a PDBYMS medium comprising
20 g/1 of potato dextrose broth (PDB), 10 g/l of yeast extract,
5 g/l of malt extract and 5 g/1 of soytone was autoclaved in a
500 ml Erlenmeyer flask at 121° C. for 15 minutes, and then
the mycelium was inoculated thereto and cultured at a stirring
velocity of 200 rpm. In the following examples, a remaining
portion of the medium besides particularly specified compo-
nents was distilled water.

EXAMPLE 2

Seed Pre-culture

[0034] To examine optimum conditions for a seed pre-cul-
ture, mediums having compositions shown in Table 1 below
were prepared. 100 ml of each of the prepared mediums was
added to a 500 ml Erlenmeyer flask, and then autoclaved at
121° C. for 15 minutes. 1% (v/v) of a homogenized inoculum
under sterile condition was then inoculated thereto, and cul-
tured in a thermostat with a temperature of 25° C. with shak-
ing at 200 rpm for 4 days. To measure the growth of the
mycelium, the culture medium was filtered with a gauze, and
separated at 1,500 rpm for 10 minutes using an ultracentri-
fuge, and then dried in a dry oven at a temperature of 60° C.
for 24 hours to measure a dry weight of the mycelium.

TABLE 1
Experi- Yeast Malt Dry
mental extract extract Soytone  weight weight

group  PDB(g/l) (g/l) (g/l) (g/l)  (g/100 ml) (g/100 ml)

P1 0 10 5 5 6.49 0.46

P2 5 10 5 5 7.50 0.65

P3 10 10 5 5 8.35 0.93

P4 15 10 5 5 7.65 1.01
[0035] As shown in Table 1, when the medium comprising

24 ¢/l of PDB, 10 g/l of yeast extract, 2-5 g/l of malt extract
and 2-5 g/l of soytone was used, the growth of the mycelium
is the highest.

[0036] Therefore, the medium comprising 24 g/1 of PDB,
10 g/l of'yeast extract, 5 g/l of malt extractand 5 g/l of'soytone
was usced as a medium for pre-culturing of sced culture. In
addition, as a basal medium of'the culture used to set optimum
culture conditions, a PDBYMS medium comprising 24 g/1 of
PDB, 10 g/l of yeast extract, 5 g/l of malt extract and 5 g/l of
soytone was used.
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[0037] Agglomerates formed as Agaricus bisporus myce-
lium grew in the pre-culture were dispersed using a blender
before the main culture. The blender was a small mixer type
as disclosed in Korean Patent Publication No. 1998-0072112.

EXAMPLE 3

Set Up Optimum Conditions of the Main Culture

[0038] 1. Optimum Temperature

[0039] To examine an optimum culture temperature for
growing Agaricus bisporus mycelium, 100 ml of the basal
medium was added to a 500 ml Erlenmeyer flask, and then
autoclaved at 121° C. for 15 minutes. 1% (v/v) of a homog-
enized inoculum under sterile condition was then inoculated
thereto, and cultured while shaking at 200 rpm in a thermostat
at a temperature of 25° C. for 4 days to examine the growth of
the mycelium. This process was repeated under the same
conditions except the temperatures of 28] and then 30° C.
were used.

[0040] FIG. 2 illustrates the growth of Agaricus bisporus
mycelium with respect to a culture temperature, according to
an embodiment of the present invention.

[0041] Referring to FIG. 2, the growth of the mycelium was
excellent at 28° C. and 30° C., and particularly showed the
highest value at 28° C.

[0042] 2. Optimum pH

[0043] To examine an optimum initial pH [or growing
Agaricus bisporus mycelium, 100 ml of the basal medium
was added to a 500 ml Erlenmeyer flask at an initial pH of 4.0.
The medium was then autoclaved at 121° C. for 15 minutes,
and 1% (v/v) of a homogenized inoculum under sterile con-
dition was inoculated thereto, and then cultured while shak-
ing at 25° C. and at 200 rpm for 4 days to examine the growth
of the mycelium. This process was repeated under the same
conditions except that the pH was adjusted between 4.5 and
9.0 at increments of 0.5 using phosphoric acid and 50% of
NaOH.

[0044] FIG. 3 illustrates the growth of Agaricus bisporus
mycelium with respect to an initial pH, according to an
embodiment of the present invention. Referring to FIG. 3, the
growth of the mycelium was observed the highest at pH 6.0.
[0045] 3. Culture Period

[0046] To examine how a culture period affects the growth
of Agaricus bisporus mycelium, 100 ml of the basal medium
was added to each of 500 ml Erlenmeyer flasks, and then an
initial pH was adjusted to 6.0-6.5. The medium was then
autoclaved at 121° C. for 15 minutes, and 1% (v/v) of a
homogenized inoculum under sterile condition was inocu-
lated thereinto, and then cultured while shaking at 25° C. and
at 200 rpm for 10 days to examine the growth of the myce-
lium.

[0047] FIG. 4 illustrates the growth of Agaricus bisporus
mycelium with respect to a culture period, according to an
embodiment of the present invention. Referring to FIG. 4, the
growth of the mycelium slowly increased until a culture
period of 2 days, and then rapidly increased from the third
day, showing a typical exponential phase. A maximum
amount of the mycelium was 2.43 g/100 ml on the 9% day, and
the growth of the mycelium declined afterwards. From the
results shown in FIG. 4, a culture period of 6 days showing a
slight difference from an amount of the mycelium at a culture
period of 9 days was determined as an optimum culture
period.
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[0048] 4. Selection of Carbon Source and its Optimum
Concentration
[0049] To select an optimum medium for the present cul-

ture, the basal medium was modified to examine its effect on
the growth of the mycelium.

[0050] Thatis, 20 g/l of PDB as a carbon source was mixed
with 10 g/l of yeast extract, 5 g/1 of malt extract and 5 g/1 of
soytone. The pH of the medium was then adjusted to 6.0-6.5,
and 100 ml of the medium was added to 500 ml Erlenmeyer
flasks and then autoclaved at 121° C. for 15 minutes to pre-
pare an experimental medium. Then, 1% (v/v) of a homog-
enized inoculum under sterile condition was inoculated
thereto, and then cultured at 25° C. while shaking at 200 rpm
for 4 days to examine the growth of the mycelium. This
process was repeated under the same conditions except that
glucose and then sugar cane extract (CJ Corporation) were
used as the carbon source.

[0051] FIG. 5 illustrates the growth of Agaricus bisporus
mycelium with respect Lo carbon source types in a medium,
according to an embodiment of the present invention. Refer-
ring to FIG. 5, when sugar cane extract was used as a carbon
source, the growth of the mycelium was the most efficient.
[0052] Next, to select an optimum concentration of the
carbon source, mediums respectively including 1 g/1, 5 g/1, 10
g/1, 15 g/l and 20 g/1 of the sugar cane extract mixed with 10
g/l of yeast extract, 5 g/l of malt extract and 5 g/1 of soytone
were prepared. A pll of each medium was then adjusted to
6.0-6.5, and 100 ml of each of the mediums was added to a
500 ml Erlenmeyer flask and then autoclaved at 121° C. for 15
minutes to prepare a series of mediums each of which has a
different concentration of the carbon source. Then, the
growth of mycelium was examined in the same manner as in
the experiment on selection of carbon source.

[0053] FIG. 6 illustrates the growth of Agaricus bisporus
mycelium with respect to a concentration of sugar cane
extract used as a carbon source, according to an embodiment
of the present invention. Referring to FIG. 6, when a concen-
tration of the sugar cane extract was 10-20 g/l, the growth of
the mycelium was excellent.

[0054] 5. Selection of Nitrogen Source and its Optimum
Concentration

[0055] To examine optimum nitrogen source and concen-
tration for growing Agaricus bisporus mycelium, 20 g/1 of
sugar cane extract, that is, an optimum carbon source, was
added to a PDBYMS medium. 10 g/l of sodium nitrate as a
nitrogen source was then added thereto. The pH of the
medium was adjusted to 6.0-6.5, and 100 ml of the medium
was added to 500 ml Erlenmeyer flasks and then autoclaved at
121°C. for 15 minutes to prepare a medium. This process was
repeated under the same conditions except that ammonium
nitrate, ammonium chloride, ammonium sulfate and then
soytonc were used as the nitrogen source. Then, the growth of
mycelium was examined in the same manner as in the experi-
ment on selection of carbon source.

[0056] FIG. 7 illustrates the growth of Agaricus bisporus
mycelium with respect to nitrogen source types in a medium,
according to an embodiment of the present invention. Refer-
ring to FIG. 7, when soytone was used as a nitrogen source,
the growth of mycelium is the highest, followed by sodium
nitrate. When the economical factor as well as the growth
effect is considered, sodium nitrate may be most preferred as
a nitrogen source.

[0057] Next, to select an optimum concentration of the
nitrogen source, the growth ot mycelium was examined in the
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same manner as in the experiment on selection of nitrogen
source, except that 1 g/1, 3 g/1, 5 g/1,7 g/l and 10 g/1 of sodium
nitrate were used.

[0058] FIG. 8 illustrates the growth of Agaricus bisporus
mycelium with respect to a concentration of sodium nitrate
used as a nitrogen source, according to an embodiment of the
present invention. Referring to FIG. 8, when the concentra-
tion of sodium nitrate was 10 g/1, the growth of mycelium was
the highest. An additional experiment showed that when a
medium comprised 10 g/l of sodium nitrate as a nitrogen
source, and 5 g/l of yeast extract, the growth of mycelium
reached the highest.

EXAMPLE 4

[0059] Liquid Culture of Agaricus bisporus Mycelium in a
Bioreactor-optimum Impeller Rotation Number

[0060] To mass culture Agaricus bisporus mycelium, the
mycelium was cultured while being stirred in a bioreactor.
[0061] BIOFLO Ilc Batch/Continuous Fermentor (New
Brunsdwick Scientific.) was used as the bioreactor. A
medium comprising 20 g/l of sugar cane extract, 10 g/l of
sodium nitrate and 5 g/l of yeast extract in distilled water was
used as a culture medium, and 1% (v/v) of a homogenized
inoculum under sterile condition was inoculated into 2 1 of the
medium. Then, the inoculum was cultured with an air supply
010.25 v/v/m at an impeller rotation speed of the bioreactor of
150 rpm for 4 days to measure a wet weight. This process was
repeated under the same conditions except that impeller rota-
tion speeds of 200 rpm, 250 rpm and 300 rpm were used,
respectively.

[0062] FIG. 9 illustrates the growth of Agaricus bisporus
mycelium with respect to an impeller rotation speed of a
bioreactor, according to an embodiment of the present inven-
tion. Referring to FIG. 9, when the impeller rotation speed
was 200 rpm, a maximum amount of mycelium was obtained.

INDUSTRIAL APPLICABILITY

[0063] According to the method of culturing Agaricus
bisporus mycelium of the present invention, a large amount of
Agaricus bisporus mycelium can be efficiently cultured
within a short period of time.
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1. A method of culturing Agaricus bisporus mycelium,
comprising culturing Agaricus bisporus mycelium or spores
thereof in a liquid medium comprising sugar cane extract.

2. The method of claim 1, wherein the sugar cane extract
has a concentration of 10-30 g/1.

3. The method of claim 1, wherein the medium further
comprises sodium nitrate as a nitrogen source.

4. The method of claim 3, wherein the sodium nitrate has a
concentration of 1 -10 g/1.

5. The method of claim 1, wherein the medium comprises
yeast extract in a concentration of 1-10 g/1.

6. The method of claim 1, wherein the culturing of Agari-
cus bisporus mycelium is conducted at an initial pH of 6.0 to
6.5, at a culture temperature 25-28° C., while stirring at a
stirring velocity of 150-250 rpm.

7. The method of claim 1, wherein the Agaricus bisporus
mycelium is dispersed using a blender.

8. The method of claim 1, wherein the culturing of Agari-
cus bisporus mycelium is conducted for 3-6 days before
completion.

9. The method of claim 1, further comprising preparing a
mushroom seed culture by pre-culturing the Agaricus
bisporus mycelium or spores thereof in a liquid medium
comprising potato dextrose broth of 15-25 g/1, yeast extract of
1-10 g/, malt extract of 2-5 g/, and soytone of 2-5 g/1.

10. The method of claim 9, wherein the pre-culturing of the
Agaricus bisporus mycelium or spores thereof'is conducted at
an initial pH of 6.0 to 6.5, at a culture temperature 25-28° C.,
while stirring at a stirring velocity of 150-250 rpm.

11. The method of claim 10, further comprising dispersing
the pre-cultured mushroom mycelia using a blender.

12. A medium for culturing Agaricus bisporus mycelium,
comprising sugar cane extract of 10-30 g/l and sodium nitrate
of'1-10 g/1.

13. The medium of claim 12, further comprising yeast
extract in a concentration of 1-10 g/1.

14. A medium for pre-culturing Agaricus bisporus myce-
lium or spores thereof, comprising potato dextrose broth of
15-25 g/1, yeast extract of 1-10 g/, malt extract of 2-5 g/1, and
soytone of 2-5 g/l.
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