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B'telststce Odz" L &30 d3qd cto' L des 3O dz' Is dz( 2 my j
OB dzd ) J dz2d2 HB wshdzddz, SO d& Misdls! B OG(
Odz" W Olsd ydz L 0 ' - zZSGddy;, Q@ d30 IsvdQ drlO dzl o' &
BJjdoL Oz Hj G ' H, W Wdp daOdRIgR IslOQz! d3jjlsd dzg j L1ts O
Yydlstetsdzj dzts d366 © dz' dzO dzts dz

1" Blsjrndetsdzse ydzad odSstedmlsOdadzy &3 yd «
OtctsBOISdL Olstste” © Htoj HMMIsOoa dzv * L dzOyded 2 '
Mz yOmdzts i3z Mo ' 1820 Is lzd@tBdiZz od® 4 IS'f ttsSHEZS IS .
BOLdH s yYyjlsd weodzwt [s! MtsB 58 o0y dzdoe Iz
odetslstso dzj dzdzgv dzOIskztcQRE. dzd » OtetsBOIsdL Ols st

l dMmdzs o € . 1 OLdH BB yilsd ftoj HiflsOo dz
B' sdzte ' ydztiw j Q& dozzdd Yy sz tsL H® dz' B
fOdetstc OBz W j tod3j dzls* o, w gt Bjtolzls! Zyoml
tesmdzd dzgdzz B ' B5dR30MEz, O LOSCBY '~ ftesddim
ANjtodzjdzsd BOLdH' sd&3dyj s’ o, wet ' fgQAc@itsd +
Cdz' sddedzts’ Mmis® dz2€ d tesmdzddz, tslsted Bz Is! d3
Hy2Ijtetsd3 yjls' o. { HdzOC Th 02' Gdz datsdz' Is
BOE Is 94 dzd € § B' SIsjndzsdzte ' ydzj L dz0OydJ dz
o dSCstcdMisOdz M2e daf'ods’ 20 BlS OKls jLredfsdbts e *
sy | Blklsd CttedmdzO w¢ Odz IsjtedzOIsdo O o
' B ydzed e toj ytsoe d dz, sOCdr [B87F " 810 dzafsak

W4 ted3d dzlsd IsOC 5y GO Is C' dzt € @ OHJWECE dzts G
ded MY 4 ydw " wdzsmls® , y° W jted3jdslsd L HOId |
LOBtolzH dz¥ 9 Oy ' , o Cdzt yors yd gJmlsdydHd, (

st' &3 ke, & cd dsd sqdud Wjtdjdlsd L
" OtedsOyj olsdydz 2 Odzbtsf) Bilzs g de’ Ydz 2 dzM¥ j 5 OF
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B' Slsjndsdztse’ ydegd i MW j eOR
b 1889 tsy' Lk d& kjwOlkt' Gifigelisd'cS
sCtej g2 ' H, Yj o' HCtdllvy dOdj Mkl
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mM' dz2 ! Ctsetsmyf sH Otc Waghagdithe diyizadz! Golteictotrichum
coccodesBotrytiscinerea( I tc © { dPhytogdthor@irfestdn$aq).

ste' dzd 1 dig datfOydzO ctkzf © HJIsjtelf j dz' g

MsteSbztel IsjteOR"' dzO, 1 hiytgsdsE )y ézis tzdzjyf *

odH' dzj dzd2 b ilipelds stipimnip' 7 612, BEk® odL
OClkdodzdds OdzsOctsdz Mistsds § tcsG dtipitaria Ockt dr
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d

wed2 tsMmlsj &0 Ydodi kO o' Hdjteddr ydf

hlsOdz" & yY! sets GtcdBO HtedL o j dzf s Bdasdz ofdjHa
v OC, Bldzs 9 MmisOdatso dzji detes,d df' tf j € d2O W s &5'© t
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OH

t dBluelstczCIsEtedzO W stedidz dzO stc' dz'  J

o jtcjH Cdgh d A Y ' dzdzd ftej HiNMlsOo dzd € °
Crinipellis sp. | BWF09102. A" dzdzd 3 d3J Is OB tzcg’ didsted:

MistczClskted IsjlstcOn’ ROzso sets s Iz, W
ftoslsdL Of Odz! degdr <G jdz" @ I dzs H d dad . Mmsy o
tc' o dz' hj dzj sB- " Hdzts Lo dwmlze Ols(d, S H dzO
BjlsOBtsdz' Isd sy kzls! Mdzzkize @d o iz o tc s dztf
sjtcOf jolsdyudzgdr L OMtsB' 8 HdzW dz' Clzo @4fedzy -

wdzh ddizd 9 Oy dzdeo ddsd MistczCIskztcOdRRd, M s 3
n' Isd dzo d3' mdz My sdzz € d . tJLEd IsOIsd"' fydzth)d
Gjlsjtetsc j dedzats’ mMezmt § dL *° w ¢ OC. pdzniziBsa s Is t
Mo HYyOols! f tots L B ' dzi hj dzdgv Mls" 2CsMmis
Xanthomonas vesicatorigl BtctsB C © ttsmdzddz IsOC 58 Mz Mt
ECte' f dzj dedzgw G dZ5lsd dzdzets™ MfMls® dz€ d [

wdz" j L Of¢Ckripell® didzvi® dzv ' CsesMmf sH Ofy! ¢
f' ' Hodh jdzdgv R~ Otoytsets’™ y' dzdetsfmls’ Cwted3 o |
f" " mMdzw tBttsB S d M- @Ginipells spiztf B Is "Cdcsdg s 30 W
LOMmo s 9 Odzg'lds | dEwtEste dflis € o OF  &zOfM: , O Mmj toj
LB ' dz hdqefmw (135 [4pddslsd 102 6 / HBBIR)

[M¢" &z ¢ d Ctindellid dz@tizy g Ols! HES Hjte] oSl
¢ dzOH Iz onBBHdIs! o jiaf L dRIs’ §, dzt €C 'Mis'L dz®:
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L Ofmistsmiz o O dzdzw 2 fJtodteH tStsn Btotsdzdzd n B'
Hsffdz' Hddzd h IsOd3, Crinipetirssg.RCKELs 9 @ ded e jW Iz dz
o MisOdets 0 dzj dzts, h ts H Odzd 2 hlsO@d3 L HOIsdzd 2
Wl ttdzj dzls ' o sdtf@fL @Oy' ) Ekdise B  sMddzlsjL &z H
ftcsHEZCZo Odzdgy dZOSCOLd (o 27 tOL' 9, 619
odMmMts€d?2 Yolsjdzy Oz HOs A, ctcdB O bk | CSE

Crinipellis maxima, Crinipellis perniciosa Crinipellis stipitarig, Is ©
Crinipellis zonataff esH Z2C Z4fI51tcj tzj B -fdztafg, dzj £, 8izts dz, G
M sz ¢ff" tbjodzddz W ¢ &BjlsOBBd Isd ' toj dzlz. A
H dzw sydh Jj dzdaw dzOo C sdzd h dg' G 15 fMjtcj HESO
f esd3d MdiEp sMls’

[Is%j, ¢ tc d @ridipellis 830 Is L dzOydzlz ' dzdz' M
B' Blsj mdzsdzise ' ydats’ ftosdidd Mdztse tsfls sfts
Cted Mdz o ZOMIsdotsmis® ydms BOLdH' A yjls
HisfMdz' HY J dadav , sMinc dZdjds O BthH Z&GEB Jd ditsy k2 Is
L OMMissmizeo Odzdzy £ t° L dzd ~ WJjtOn f totsd3d fydzt
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f" H Yyom ojc6¢jloOy’’ ykzCtecsotsets BLRtow ¢
LdZOydzdr olstcOls ototsy O y' ' 90y dzdet’

l1tod Ckd Isdokzeo Odzdzdc Gtde d,B OB [AiED! ¢ fige figphigzd

i s

B' sdzsc ' ydes OCIsdoededrmr toj ytse
v 1974 ttsy' tL Cotej dgj f dzsH' &8 yYkCts
Bztow C s uudidy BEZA&ZO o dH ' dy d2Odzttelasdz! dstdzdfesOP .

0]

S ¢

fi
I
Y

fnts dzts o3 Blzdzd ftsHJtey Odz Bk,c3R) ' f dasiy s dzth ol
ftod dzOdzj 3 dz' Gimipelis. sdz@BH kdzd?2 ctcdB odwed

tSH J toy QOinipets® schelwczenkovBuchal@8l. | tcd B B Iz dzts

YyJ Mlsy o' HBABscds SCHSAdE Gz CWs'clstsf Ols ts dzts @
Z J oyd dzf O, wed?2 BOGOIsts ttsC ' o dzO ¢ ts

GtedBdzdr RoBtesB YkzCtosotsets BRZLWCO Is

0]

lo f

s A0

O
I
]

wdzmisdlsklsk BlsOdz €d '¢d3. dzOfL.o 2 | .M s O BEHH &
ftodmezs o yYjmls! LSO @’ S mdicc '@ £ dadzkd

"Hjdzsd% CkoOdkO 2BCET
Idh® BOLdH' BB yjlsd o ©028d&OF L
o dCdzdSO¥Is! Cwtjdajo’' cdeddz O ' dgh

LsCtej BO yYykCtwesets' kc®E)slfEddts. Yoo 2 H &dPd
fJtej o Oy dzets SwakmidllustEmipellis.  {CrinellisH 2% J B dzd

Hits tocNbamabmiuse ' H W Otsets 268G 9" Hic' L dgw s

Is !

hOofddzS d O di yCd oGsdEde odz0am 5 d ki

BOL dHC tslslise d - , CdzOMmkz OcOtdi A yYyJis*

Marasmiaceae.
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ljtejo |sttOMm’ da ¢ schevczenkovi3 1 W ¢ | | 22 3535
ssdziiz dz} ¢ df OO dz' fjtemf jSilsdoe dzd 2
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t d 3L. Crinipellis schevczenko®il 1 ff @ztsH 59 ° s’ d&zO ° L
Mm¢C dzj tetsiy drts=H, ts0B] Is' dzs * fij )iz teite)y WA a to
ftewy C Oidgdtclz "Hstf SH " ¢ d® KA Y Hay d IO | dzS «

t d3.2. 1 dzis ICtsehgvezinkalis

[§dff §dsHsodn lshwr s© b d is'kde@ . L Offd 5 O
cbmdsoskl O BkeWCsosdhkz OcOLS sk ydssd
' Lde’ "J -seEAddh qdzplisG8 i3 32 , H " dgiuOIsC &z dzO
fsls' & -aif s M sesL feshisj tlsO, o yj dzste
MfsyOlsStk ' Hestedkzlsd?2, ' Ld "j §dsnmsd
bieOy O §hjddude Msdsdlz, -12 B Hdh @F d dzO6
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o ' sdzhyO, dz0 Oc¢OEsodn MmjtjHsadh OR,
fedlsdmazlsd B Hts dzj otdsmSOodd, ht
{ jOCkkdotsd [ jd yjtcO otdsmSdhdaizdeats £
CklsdCbkd h"OofddSd doOwsd 3¢bkh jny) ks ¢ dz

Ctoj s ', t' 400, BSER) Ms'MGshBod2 §esh
BjLBOWGodZ , (zilABARS HdgS &5, 88 § M HA&
Of ' Skdzs Msds ' StOf dzd dzs® 15 dz485,47 y &8 K 6 ¢

3.1, 9, J) . 1" KO ypdgl,L ' & o j3tcaiipd 2L OO Mmlis
1-2  d3d3, i edechjLdz’ Qs 2 33§ ts g tedejsalzlz o O Is #20 § tc
Is 4 dgdasted ydzj o O, tc" odes 3’ tedes sy k0 j dzO, i s
mMCdzj sy’ * 95" smdztse ( . B 'hyd dz6R. L tdfdes’ ¥ €
®  HH' W dziz 1 OLdH B CBlssadn, CdzOmkEk (ONeHO,
tc 5 H dvidgdsmiaceap!9).

AN dzse jdzj IsdydzO € d&zOMmdWw © € Ophlines @ued B @ O d
MycoBanK50]:
1 ' HyOtefm Dikarya
l " HH ' dz: Basidiomycota
1" H9 ' HH Agaricomycotina
s dzOMm: Agaricomycetes
1 ° HG dzOMm Agaricomycetidae
] stew H ¢ Agaricales
it sHddzO: Marasmiaceae
it " H: Crinipellis
l dH: schevzhenkovi

1 dzO0 y dz’ fitemMf j CIsded od¢ sted Mmls O dzdzw |
fosd3d Mdztso sfiflds ' LfAdeCdzs dztso d - h IsOd3' o, W
HY jtoj dzsds ftoedictsHdzgdr B' Sdzse ' ydets OC Isd o da
B' dz h j LOYy' € O8 ddzd iy fted HMNISOo dzd & 53
Crinipellis schevchenko8i 1 . l Oy dzd o 5 LCO satiewchehlodil 0
dO & dzd &3 G ted B 5d3, smM¢' dz € (d o zOMmiIsdo tsfr
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dzj ¢ Olsd o dzd 2 o ff dzd o dzO o dtesB dzd ylso s \ Iz
ftejHMsOodv: ojddSd?2 'disjtejfg k& ' dgh =8
o totsh o Odzdz’ zOS s dykz® L dzOydzz €' d25% ' fl
fsodesy’' dzdetséts L O o3 Mistsds dzO2 &6 Qs ddef off " hHd
wedn uyOmlsS O dzj dzOfMduj dzd a3 epaezd5B57%E d
okzedzjotsH o, Wjdsd d 3N sldpStstdnlsPea. f
By j Bklsd L OH' wdGL5% . to] i)t & P dziz © dz§ D
dhj E SsdzjSy' "2 "ofddStsodt ctds' o
HOdZE Bz totsL H 'dalt'tstceokOm M Is devs H B, schéwherkodd | dz
oyd dzddgfdr . SO’ dz

3. 1. I d¢ =Cenjpillsckerthenkodllzd3j H d y d dz°

VI YOMmdests BBz Mo ' k' o j &zdC s §tetsB dzj B
MjtejHtsodh O IstsCidydd i3 M sdzzS ORd @t o
yv fosedj B0 M0’ k ojddSdi & Mkson,

kO otHB2 RZO. 1 OW o dz Mis sO¢ dn M sdzkz €
ftodL o sHdIs! HtS f tsc ' toh j dadgw LHStcs9 O W

L d3j dgh j dzdz? dzj e Olsdo detsc s o § defchazO deiggvls Obirte
ftesHEZGCIS' o OBts H' ' Isdydsdn HisB Q8 ¢, h

o zOMIsdoasmiswdgd. [ tsmdls: JJitemtf jCilsdo datse
ydmisdn Mk MisOdzy* 2 L odmMtsCddzd MmMsteB Y
Hjtcj otstclz? dz' o dz' BOLdH' Odzt &z octedB (.
JHAlaz L sBO" CIs' 9o Hismdz' HY J dzdzW mMtstes
GtedB ' 9 B & schetecemkovi 3 1 . [ smdz' H Y J dadzW i
odStstedmlsOdzdzv d3 B ' sdB3OMd BOLJH' s yYyJ sO |
COHA 8 IsO & H' . Yy dze€ & Mtstc s HASAdES O IsusH
OB Mtstes y' 2 dzts’ mMfjSbtesMCtsy ™ " . 1l Edzs oMy
B' sd30OMd HdzW d3d H' MsOdSadIo3 We4 &, di@/ a
8,65 dc/ G. v OC tcjLizdz? SOIsd Mo " HyoOls!

C. schevchenko8i 1l w € ts ofiffddzlz H dzw tsls tc d d30 dzdaW d
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WEdeC y' sdzOdzt dedr HtosHEZSIS 8 HddzW L dgWIslsw
stccOdz’ L Bz dz# Hddzd IsO Isoa Otz d3' HHE , C OF
c ¢ 9 HBABE, BOLdH' sd3 yjlsd d&zOE Is! h o
dz¥ dfi dzd , sHddd 'L dz029 0Oy dzde hdn "z d
" Bzdtsmisd Bz dzs B Y Isj teOf " ° h tste’ ydzts L t
LB ' dz' h jdgde" &5 9o df OHSC " &8 Bl dtse' Yyddr L OF
L Onotstc® 9 Odzdz” d3d . ] " Cko Odzdzy @ 0O o @ eupd dz@l
H' ' oddd dzd " j MissMtso dats HS B d X 4 dets’
Mdtcse Olsts ¢, OBts ' @Bzddedr dz B sYydls' o
tdaW j Sy 2dese s ftesyjfmMkz. st i3 e, MO®
Ldzd y zo Olsd Mz toctslisd o " daitg € dz2L d3szu HL 9 O W L

LB dz M jdzgdgw d3 ydmdzO LBEZHddC " 9, w g ‘ o3
LOMBsB " 9, Odlsde BIsditlsjtOf v SOCBY Mmls
OCIskzOdz! datsb f tetsB dzj Bz tesL tetsB € " oBlz dzts C
ftoj f OcOlydztsr " dyyd B  tSdZtse ' ydzts’ ftoedtetsH d,
fticdedz ykeo Olsd tj O¢y" ° iz dz’ Isj sk o tey
Cd' sddzd, de© fesyjmd "~ & c@OY" °~ ud daC

Il thisOdadz’ s d MjtoH L Gt d dglz tzy 4
LdzOydzed?2 " desjteifm odSCdzdC Ob Is! fsdz’ MOR Ot
odoeyosls! d {sftsdz MOROtedHd cStOd3 dzj ¢ Olsc
sBdzsdy' -46M%EO[HEOE B d M MIs! dz §f s
" n o S Me ydz' Mis! IsO o jdzdSkz ¢ dz ¢ Mmis:
Hdzw Cdz' dg' ydesets o dC sted Mmils ©dadz” . stz 9§
s ¢ md ydzd - ftojf OtcOIls" o . 1 jtemtf i Cisde dzed d
fsdz MOROtcdHd odh dr[4BOLdH" Odz' ded= GtedB"

C. schevchenkovi3 1 ‘ HismdIs! odmMsi B tsHEZC
fsdz MOR OtedH " 9, sftse dzd o ts odzgzlstc’ h dzt €
B' sd&30OM' , lteddOds 2 ftcod odttsh zo Odzdz' G
6,5% B4 . H g i diZdzW MG EREdds « ysets jWJiCkk

fsCOLOdzts, h s -t g dej figjf dzdt’ MO&EOBEJH " 8 9
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sO® 300 &BECc/ &iddz Mismisjt' cO’ Is! Mw MIsOIsd fr
Is j ) & dz' Is BStmpghylocdccus aureug dzj 2 stesW ' dzOd3d dzd € tc
tdLikzdz sOd ofdzdelkz  tsdz' I@-OtcdH' o dzOo j +
v OB dA&f1yw
Il §f dzd 9 { tsdzChipEheveienkeBilo dzO W Octsydls Otc dzlz
dzj 2 Istets4) * dz' o9 |
AcOCY' | stsdzyj dzlstcOyYy" v t AOcetydls Qifd
B3¢ ¢/ dzdz
1 2 3
[ dzH S5 B dz' f s 5 dzls te ts5 dz- 10,72
1 11,20
10 11,56
100 12,90
200 13,00
300 12,96
[ SL B sSdz' | s ts dzls tc ts dz! 7,06
(o sHEBStGEBL 1 6,98
WteOC y' ) 10 7,36
100 9,26
200 9,34
300 9,41
[ CL Y sdz' S ts dzls tc s dz! 2,94
(z2e tstetsL 1 3,43
WieOC y* ) 10 3,75
100 4,87
200 4,93
300 4,89
[ stcd di30 dz’ toj L zdz sOIsd Mo " HYOIs!

C. schevchenko8il o ' dizdesdzssHlzdze ¥ y' 2 Isj tcOf " ~ .
[Ctc' d©3 YshikzCE ddseds L OMtsB' & HdzW
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Hisfydz' H Y j dadaw
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o SH
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tcOdz h§,
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SB leSI
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1 5 dzO
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B. subtilis

E. coli

S. aureus

] dzt €51
f4flig
Hic" Y H)Y

(ONcION (>

4 Jjtcj HBS9
O 30 tc O dzl
Bistotsh dj

] dzt Cts1L
f44lstd
Hic" Y HYI

(ONcION (>
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Bitotsh dz

] dzt C-51
41l
Hic' Y H Y

(ONOR (S
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*9 WMkl d Mis!
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4, ocaixennn eeKTHBHOCTI MeTOIB Je3nH(peKnii noBepxHi pyK

Ceitinana Bonaapyk, Banepis Bonjapuyk, Anina Kepuep
Hayionanvnuii ynigepcumem xapyogux mexnonoziti, M. Kuis, Vkpaina

Beryn. AxTyanbHICTE 1aHOI TEMM TMONATAE B BAKIMBOCTI 3aMO0ITAHHSA TOLIMPEHHIO
TAKMX 3aXBOPHOBAHb SIK JHU3EHTEPIs, 4ePEeBHHH TU( TAa rematut METoAOM MNPo(inaKTHKH
PO3BHTKY IKIITHBHX OAKTEpiif HA MOBEPXHI PYK.

Marepiasm i meromm. IlpoBommnm  gocnmimkeHHsS — e(DEKTHBHOCTI  HaHOinbLI
NonyasipHUX NMoOyTOBHX 3ac00iB st AesiH(dexuil: Bonorux aHTHOAKTEPiaNbHHX CEPBETOK,
AHTUCENTHKA g pyk Ta muna. Kpim toro, sk mMeron ae3uH(pekuil nosepxHi pyk, Oyno
BHKOPHCTAHO (DeH 111 CTBOPEHHS YMOB CYWIIHHA DYK y TpoMazncekoMmy wicmi. Ilocis
MIKpPOOPraHi3MiB 3 IMOBEpXHi pyk 10 Ta micas OOpoOKM 3AifiCHIOBANM METOLOM
TIOBEPXHEBUX MTpHXiB. s mociBiB BukopHcTOBYBamu dHamikd Iletpi 3 MITA (mms
BH3HAYCHHS 3arajibHOr0 MIKpOOHOro 3a0pynHeHHst)) Ta 3 cepenosuieMm Enmo (ams
BHABIICHHA OAKTEPiil Py KHIIKOBOT MaaudkH). SAKICHHH Ta KITBKICHHHA CKIax MiKpoOioTH
BU3HAYAH CTAHAAPTHUMH MCTOAAMH MIKPOCKOMIMHOIO JOCTiIHKCHHSI.

PesyawsTaTn. Ha pykax, sxi He OynH O4HIICHI KOIHHUM 3aco0oM, Ha cepemosuur MITA
Oyno BussneHo Oinbie 1000 konoHiH MIKPOOPraHi3MiB: OiNbIIICTE — KOKOBUX OaKTepi Ta
OTHA KOJTOHIA MiKPOMIIIETIB.

Anani3 MikpoOIOTH MOBEPXHI PYK, AKI OYIM OUHMIICHHI AHTHUCENTUYHUM TI'EIICM, BUSBHB
Oinbwe 100 konowiit Ha cepenosuii MITA Ta 4 kononii Ha cepenosuili EHao, nepeBankHa
KiTBKICTh KOJIOHIH KOKOBHX OakTepiii, Takok 0yI10 BUABICHO TPHOHY KOJIOHIIO.

MikpobioTa pyk, mwo Oynu o4HLIeH] HAHTPaAULIHHIIIAM METOIOM — 3 BUKOPHCTAHHIM
MHJIA Ta PYIIHHKA, Oy7a MpeAcTaBicHa 0aKTepiAMH Ta MiKpoMilleTaMH. 3araibHa KilbKiCTh
kosoHiii Ha MITA cranosuna 100.

Henoranuii ne3nH(pikyrouuil eeKT crocTepiraiti 3a BUKOPHCTAHHA BOJOIOl CEPBETKH
st ouninenHs pyk. Ha cepenosumi MITA BusiBneHo 6 konoHiil kokoBux Oaxrepiit cBitno-
KOPHYHEBOrO KONBOPY Ta 2 KOJOHII NamM4KOnomiOHHMX OakTepi Omino-KOBTOrO
(TiTECHOT0) KOMBOPY.

Haiixpamuii pesynsrar OyB Bin Ae3HH(eKIii pyk B yMOBaxX, HaOMMKEHHX N0 YMOB
OYHLICHHA PYK Y IPOMAACBKHMX MiCLUX: 3HalineHo Tpu Oini KonoHii kokoBuX OakTepiii Ha
cepenosum MITA. Ha cepenosumti EHmo sk0mHOT KOMOHIT HE BUABICHO.

Bucnoskn. Pe3ynsrati JOCHiKeHb CBiI4aTh Npo e()EKTHBHE 3HHIKEHHS 3aralibHOL
00HACIHEHOCTI MIKPOOPTAHI3MAMH TMOBEPXHI PYK 34 BHKOPHCTAHHA TOMYTAPHHX Ta
OOCTYNHHX MOOYTOBHX AC3HH(IKYIOUNX 3ac00iB. Halikpammm criocoOOM OYHILCHHAM PYK
BHSABJICHO BUKOPHCTAHHS MHJIA Td IPOCYIIYOYHX NPHIAIB.
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MMOPIBHSLJILHUIT AHAJII3 BMICTY BITAMIHY C ¥ CBIZKMX TA
TEPMIYHO OBPOBJIEHUX ITPOJAYKTAX XAPUYYBAHHSI
bonaapyk C. B., Bonpapuyk B. 1., Kepuep A. O., BT-II-1
Kpacinsko B. O., nouent, kaHaAuaaT TEXHIYHHX HAYK
Haylonansnuit ynisepcumem xapuosux mexnonozii
Jns HopManbHOT JKUTTEAIAIBHOCTI JIFOAMHA 10 PALiOHY 000B’A3KOBO MalOTh BXOAMTH
MPOAYKTH, AKI MOBHICTIO 3a0€3MeuyBaTHMYTh HEOOXiAHMMHM BiTamiHamu oprafizm. OgHuM i3
TAKMX BITAMIHIB € aCKOpPOiHOBA KHCIIOTA.

Tpupoonuyi nayku

Bitaminn — ue opraHiudi 0I0ONOTiMHO AKTHBHI PEYOBHHH, HEOOXIOHI Y HEBEIHKHX
KITBKOCTAX /U1s 3a0e3rnevueHHs HopManbHOoro nepediry GioxiMiunux i (i3ionorivHux mpouecis B
OpraHi3Max TBapHH, JIFOJHHH 1 AEIKHX pociuH.[1]

Bitamin C — ackopbinoBa kucnoTa, fika € ()akTOpPOM 3aXHMCTy OpraHi3My BiJ HacTiaKiB
cTpecy. AckopOiHOBa KHCIIOTA TOCHIJIIOE CTIHKICTb 10 IH(EKLUIH, 3MeHwye edekt i pi3HHX
anepreniB. Llei BiTaMiH BHKOPHCTOBYIOTE /U1 JIKYBaHHA 1 Po(iNakTHKK aBiTaMiHO3IB (IIMHTA),
rinoBITAMIHO3IB, MpocTy, Towo. [IpH He3HAYHOMY 3HMIKEHHI KiUIBKOCTI acKOpPOIHOBOI KHCIIOTH
CTIOCTEPIracThesl IIBHAKA CTOMIIOBAHICTB, 3aranbHa cnadKicTh, YacTille BHHHKAE 10 Be4Opa,
NMOMITHE 3HWJKEHHA amneTHTy, 1HOAI HOCOBI KpoBoreul. Yepe3 Te, mo CTIHKM ApIOHMX CyaMH
(KanispiB) CTAIOTH OUIBII KPHXKHMH, BII3HAYAEThCA OE3NPHYMHHA MOABA CHHLIB, TOOTO BOHH
3 ABIAKOTHCA HABITH IIPH HATHCKAHHI NAIbLIEM HA WKIPHHH nokpuBe[2,3].

Lleit BiTamin norano 30epiracTbcs B HABKONHIIHBOMY CEPEIOBHIII, MIBHAKO PYHHYETHCA
NPH MiIBULIEHH] TEMIIEPATYPH 1 Mijl BIUIHBOM yibTpadioneToBHX npoMeHiB. CaMe TOMy BaykIIMBO
nam’sATaTH, IO CBDKI MPOAYKTH B pesynbTati 30epiraHHs abo MPHrOTYBAHHA Jyie IUBHIKO
BTpavaroTh Bitamid C.

Bwict Bitaminy C B Aeskux XapyoBHX npoaykrax (B mr Ha 100 r)

[apoys - 8

Kanycra 6utokauansa —40

Kanycra kBameHa— 20

Kanycra usitha - 75

Kapronns nexana - 10

Kapronnscsixosibpana — 25

HakonuuenHs Bitaminy C B OBOYEBHMX pOCIHHAX CYTTEBO 3aIEKHTh BiJl MicCL
BUPOILLYBAHHA. YMOBH NOCYXH 1 BHCOKHX TEMIIEPATYP 3MEHIIYIOTh HOrO BMICT B OBOHAX. IHKOIH
HaBiTh yABi4i. B Tennnunux osouax BmicT BiTaminy C Ha TPETHHY MeHLUE, HDK 13 BIIKPHTOTO
rpynty . [licas 36upaHHs BPOKAK NOYHHAETHCA MPOLIEC BTPATH OBOYAMH  acKOPOIHOBOI KHCIIOTH
[4,5].

OpraHisMm MOJIMHH He MOsKe3a nacat Bitamin C, ToMy HeoOXiAHO MOCTIHHO OTPHMYBATH
iioro exsorexHo. Jis OTPUMAHHS MAKCHMAJIbHOI KUIBKOCTI BITAMIHY 13 NPOAYKTIB MOTPIOHO
obparu croci® NpHroTyBaHHA, 3a AKWX BTpata ackopOiHOBOI KHCIOTH Oyae MiHIMAIbHOM.
Bitamin C ayske uymiuBHil 10 BHCOKOI TeMIepaTypH. 3Ha4Ha 4acTHHA HOro PyHHYETbCH ¥
npoteci TepmiuHoi 00poOkH 0BOYIB, 0coOIHBO NMpH BapiHHi. L{ikaBo, mwo npu J0CTyni KUCHIO Mij
Hac KyJiHapHOi 00poOKH BTpaTH ackopOIHOBOT KHCIIOTH NMEPEeBHINYIOTH BBIYI KUIBKICTE LBOTO
BiTAMiHy, AKHI NigmaBascs TepMivHii oOpobui Ge3 moctymy kuchio. Kpim Toro, B my:kHOMY
cepenosuuti Bitamin C pyiHYETbCA WIBMIIIE, Hix Y KMciomy. Bizomuii 1 Toil daxr, mo yum
JIOBLIE BAPUTLCA NPOAYKT, THM Oinbiue BrpaTH BiTaminy C. Bitamin C pyiiHyeTbes B IPHCYTHOCTI
10HIB 3a713a 1 MiJil, TOMY Kpall¢ BHKOPHCTOBYBATH NMOCY/, AKHH He Oyae BCTYNATH V peakiiio 13
NPOAYKTaMH — eManbOBaHe Ta CKIAHe npunmaaas. Jlyxke MBHAKO PYyHHYEThCA ackopOiHOBa
KHCJIOTa MPH KOHTAKTI 3 acKopOIHOKC1a30k0 1 ackopOiHazoro. Lle depmeHTH, sIKI MICTATH AesKi
pocmuan. Tak, Hanpukaaz, cik kaba4kis Brpadae 10 90% ackopOiHOBOT KHCIIOTH, a CIK KamycTH
Owbe 50% Bike wepes 20 xBuaMH npH Temneparypi B 30 rpamycie. Came us temmeparypa
Hai0INbII CIPHATANBA I HETaTHBHOTO BILUTHBY 3a3HA4YE€HHX BHILE (pepMeHTIB. Alle B KHIUIAUIH
BOZI i ()epPMEHTH BTPA4arOTh CBOK) aKTHBHICTb. TOMY NpH BapiHHI, B UUIAX 30epekKeHHs sKoMora
Oinbie Bitaminy C, HeoOXiZIHO 3aKnazaTiH oBoYl y Bke KHIs4yy Boay. Hemorano 306epiraeTbes
Bitamid C npH coniHHI 1 MapuHyBaHH1. [1pH 3amMoposkyBaHHI aCKOPOIHOBA KHCIIOTA HE PYHHYETBCA
, ale NpH BiITaBaHHI BTpadaeThes Ounblna 1 4acTuHa. JINs LBOrO BITAMIHY ICHYE NpsMa
3AJIEKHICTD MK HOTO BMICTOM Ta CTYIIEHEM MOJPIOHEHHs: YHM JPIOHIlIe MH PIKEMO OBOYi, THM
akTuBHie jie antusitamid C i WBKAIIE pyHHYEThCA ackopbinoBa kucnora [4,5,6].

35

139



O6’extamu  gocaimkenb OynmM CBiKI, 3aMoOpoxkeHi, TepMiuHo o00pobneni (3BapeHi i
MPUTOTOBJIEH] HA TIapy) 3pasKH KapTori, rap0ysa, KanycTH.

Ipeaverom gocaimkenb Oy10 BH3HAUYEHHs KUILKOCTI Bitaminy C Yy JOCIIHMX 3pa3Kax.
PesynbTatn Ta obrosopenns. /lng mepeBipkH 3MIHH KUTBKOCTI acKOPOIHOBOI KHCIOTH OyIo
00paHO HYOTHPH CIOCOOM TIPHIOTYBAaHHS, SKHMH HaW4acTille KOPHCTYIOTBCS —YKpaiHLIi:
NPUTOTYBAHHS HA Tapy, BapiHHS, BXKUBAHHSA CBUKMX OBOYIB Ta BUKOPHCTAHHS 3aMOPOIKEHMX
npoaykTis. s Bu3HAYEHHS KUIBKOCTI acKOpPOIHOBOI KUCIOTH KOPHCTYBAJIMCA CTAHIAPTHHUM
MEeTOAOM THTpYBaHHs 3 BuKoprcTanHaMm 0,0005 M posuuny 2,6-auxsopdenoningodenony [7].

Bapinus. Jlns npHroTyBaHHS BHKOPHCTOBYBAIM €MalbOBaHY KacTpy/ro, m00 CKIaaoBi
NPOAYKTIB HE BCTYMNAIM Y B3aEMO/III0 13 METAIOM 10Cyay. Yc¢i 0BOYI J01aBAIH 0Jpa3y Y KHILIAYY
BOAY T4 HAKPHBAIH KPHLUKOI I MAaKCHMMAJbHOro 30eperkeHHs BitaminiB. Bogy He comumm,
TOTYBAIH JI0 TIOBHOTO TIPHIOTYBAHHS (3aJI€KHTh Bi/] KUTBKOCTI IPOAYKTY Ta 00’ €My MOCYIy).

[purorysanus Ha napy. s uporo cnoco0y Oyia BUKOpPUCTaHA NapoBapka i3 HepiKasitouoi
crauni, nanui nocyy Oys oOpanuii 3a nonysspHictio npuadants. OBOYI HE COJHIH, TOTYBAIM 10
TMOBHOTO TPUTOTYBAHHS.

Jani roTOBI NMPOAYKTH OXOJIOMKYBAIH MPH KIMHATHIH TeMIlepaTypi Ta MepeBipsiH BMICT
acKOpOiIHOBOI KMCIIOTH.

Mopoxeni npoaykru. OBOYl MOMICTHIM Y BIAAUT MOPO3WILHOI KaMepH, L0 MpU3HAYCHHH
nnst 30epiranns Gpykris Ta oBouiB. Uepes TikAeHb BU3HAUATH BMICT BiTaminy C.

Hani mwono nopiBusHi BMmicTy Bitaminy C y rapOysi, kapromii Ta kanycri, siki Oysau
3aMOPOKEHUMH Ta TePMiYHO 00po0JieH] HaBeaAEHO Y TadIMLI.

Tabnuys
3mina Bmicty Bitaminy C mr/100r 3aneskHo Big cnocody o0podkn
Burnan
Ogou 3amoposkeHi Bapeni Ha napy
[apby3 79 23 4,5
Kanycra 21,1 1,4 13,55
Kapromnus 7.5 7,04 12

Haii0inpmmit BMICT ackopOIHOBOT KMCJIOTH OyB y KamycTi, aje MpH BapiHHI BOHA BTpaTHIA
90% emicty Bitaminy C. ToMy MoKHA CKa3aTH, WIO 1€ MATBEpKYE TOH (haKT, 110 B KAMyCTi
NPUCYTHI acKOpOIHOKCIMas3a 1 ackopOiHaza. ¥ KamycTi sxka Oyna MPUroToBaHa Ha Mapy BMICT
BiTaMiHy 3MeHIUMBCA aume Ha 35 %. Omke, Halikpaile BHBaTH CBDKY Kanycry. [lis
3abe3nevenns 1000BOI moTpebu opranismy notpiono 200 r kanyceru. Kapromns 3asnana
HaHMEHLIMX BTPAT BITAMIHY MPH TepMiuHiii 00po0Li: 3a yMOBH NPUroTyBaHHA Ha mapy — 4%, y
npoueci BapiHHa — 6%. Aune g 3abesneueHHs 1000Boi norpedu BitamiHy norpidoHo 1000 r
Bapenoi kaprori. s rapOy3y Brpatu Bitaminy C [pu npuroTyBaHHi Ha napy ctaHoBisTh 43%,
a juist 3BapeHoro — 70%. J{ns 3abe3neuenns 10060Boi norpedu morpidHo 1800 r mpuroToBaHOrO
Ha nmapy abo 3500 r 3BapeHoro.

BucnoBok: Omxe, 1a 3a0e3neueHHs opratisMy moauny BitaminoM C HalKpallle BYKHBaTH
cupi oBoui. TepmitHO 00poOIEHI 0BOYI HE 3MOKYTh 3a0e3rmeunuTH 10008y motpedy vy Bitamini C.
Takox BapTo mam’stat, wo notpeda y BiTamini C 30UIbIIYETbCA Y MEPIOJ 3aXBOPHOBAHHI.
CrucoK BUKOPHCTAHOT JIiTepaTypH:

1. Jlesanmoscwkuii J1.B., B.I' [ptok , O.1. Cemenona Ta in. bionoriuna ximis . - K.: HYXT ,
2012.-363 c.

2. Teipeun HO.A., Kponeseu A.A., Ywknk A.C. BuTaMuHBI H BHTAMHHOTOJ00OHBIE
Bemectna. — M.: JleJIu mmoc, 2012.- 203¢.
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4.ITepcunexkTnBa cTBopenns diosorivno akrusuux jodasok (BA)
3 npeACcTABHUKIB Bininy Basidiomycetes

Caitnana Bonnapyx', Anina Kepnep!,
Bikropisn Kpaciubko!, I'ane® Anp-Maai®
1 — Hayionanenuii ynieepcumem xapyoeux mexvonozaii, Kuie, Vrpaina
2 — Incmumym 6omanixu im. M1 Xoroonozo HAHY, Kuie, Ykpaiua

Beryn. biomaca rpubiB € jpkepenoM 0araTboX KOPHCHHX O10JI0ITMHO aKTHBHHX
peuosHH. Tomy yBara BUEHMX pi3HHX KpaiH CBITY CIIPSIMOBaHa Ha 3’SCYBaHHS MOMKIIMBOCTL
BHKOPHCTAHHs JIIKAPCHKUX I'PUOIB JUIsl CTBOPEHHS O10JIOITHHO aKTHBHHX J100aBOK.

BuxaaaeHnsi 0CHOBHOTO MaTepiaay. basumiomineTn Garati Ha Taki BayKITHBI CIIOTYKH,
SIK TEPICHOIAH PI3HUX KIAcCIB (MOHOTEpPIICHOIH, CECKBITEPIICHOIIM, JHTEPIICHOIIH,
CecTepTepIIeHOiTH, TPHTEPTIEHOIIH, TeTpaTepHeHoIaH). ¥ CTaHOBIIEHO, 1110 TPHOH B YMOBax
[JIMOMHHOIO KY/IBTUBYBAHHS CHHTE3YIOTh LIUPOKHIi ClIeKTp O10JIOITYHO aKTHBHHX PEYOBHH:
KapOTHHOIMM, HH3BKO- Ta BHCOKOMOIEKYISApHI (eHOMbHI 3’€HAaHHA, TIOTicaXapuin,
BYIJICBO/IHI IIPOTEKTOPH, OLIKH, JIMLIH T4 1HIII, IO TOTO JK B KUIBKOCTSIX, IO IIEPEBHIYIOTH
Taki B IOM0BUX Timax[1].

I'pubu 3 K1acy 0a3HAIOMILETIB BUKOPHCTOBYKOTHCS JUISL OTPUMAHHS BEJIHKOI KIJIBKOCTI
6i0MOTIYHO AKTHBHUX MOJIEKYI, cepe/l AKHX HaHOUIBIT BUBUEHHMH € ToNicaxapuman. I pubmi
roicaXapuan 37aTHI NPOSABJIATH INPOTHIIYXJIHHHY, IMYHOMOAYJIIOIOUY, NPOTH3aNalbHY,
[IPOTHBIPYCHY, AHTHOKCHUJAHTHY, TiIOINIIKEMIYHY Ta IeNaTOHpOTEKTOPHY /i, a TaKoK
3axXHCT BiJl XpOHIYHOTo pafiaiiiinoro crpecy [2]. € 0mi3pko 650 mpeICTaBHHKIB 3 BHIIHX
Basidiomycetes, ski, sk O0y/10 BCTAHOBIEHO, BOJIOJIIOTH MPOTHIYXJIMHHOK AKTUBHICTIO,
cepell HUX BUAH pofiB Ganoderma, Grifola, Lentinus, Gomphus, Trametes i Pleurotus [3,4].

Ha cborozni nonynsipHoro hopMoI0 BUKOPHCTaHHS MaKpOMIIIETIB € CTBOPEHHS Ha iX
OCHOBI JIi€THYHHX J00aBOK, IO BKHBAIOTHCA JIIOJHHOIO JUIA MOKpallleHHA CTaHy 3/I0pOB'A.
Haii6inbimuM Bupobuuxom Taxux gobasok ¢ CIIA, 3okpema Taki kommnanii sk Nature's
Sunshine Products, Ming Gold, SC Formula, Mico Forte, Rare Red Reishi. B Ykpaini
po3oYaTo BUITYcK Xapuosux jobaBok cepii "MikocsiT" Ta"Miko" Ha OCHOBI IUIOIOBHX TLI
ta Mitenito L. edodes, G. frondosa, G. lucidum Ta IHIIMX BUIIB JIKapChKHX TpHOIB,
"Mikoron" — 3 BAKOPUCTAHHM ILUI10/I0BUX Tin Fomes fomentarius[1].

Bucnokn. [lomanmpiie BHUBYEHHs 3acTocyBaHHA OasumiansHUX TpuOIB 1A
BurorosiieHHs BAJlIB € akTyaJlbHUM IPOEKTOM, OCKUIBKH 10 cKiagy rpubiB BXOMITh
6i0JI0TIYHO aKTHBHI PEYOBHHH, IO MAIOTh MTO3HTHBHHH BIUIHB Ha JTIO/ICEKHI OpTaHi3M.

Jlireparypa.

1. bickko H.A., Babuneka B.I'., Byxamo A.C. Ta in. (2012), Buonornueckue cBoiicTBa JIeKapCTBEHHBIX
MaKpOMHIIeTOB B KynbType: COOpHHK HaydHBIX TpyaoB B aByx tomax. T. 2./ Ilox pen. Yn.-kop. HAH
Vipauns! C.I1. Baccepa, 459 c.

2 Qiong Wang, Feng Wang, Zhenghong Xu and Zhongyang Ding. (2017), Bioactive 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 Pleurotus ostreatus polysaccharide 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 J.M., Alves E.P. et. al. (2017) A polysaccharide fraction extracted from Pleurotus
ostreatus mycelial biomass inhibit Sarcoma 180 tumor, An Acad Bras Cienc., 89 (3), doi.org/10.1590/0001-
3765201720150635.
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BNAMB KOHLLEHTPALLIM AXXEepPeA A30Ty, BYrAeLLio Ta piseHb pH
HQ pICT HaOKOMMYEeHHS Biomacu
Crinipellis schevzhenkoi 1a Abortiporus biennis

Effect of nitrogen, carbon concentrations, and pH on growth and accumulation of biomass
Crinipellis schevzhenkoi and Abortiporus biennis

BoHpapyk C.B.', KepHep A.O.", Ans-Maani A2
! HalioHansHWiA YHIBERCUTET xap40oBKX TexHONorMA, YkpaiHa
2 HeTuTyT GoTaHikK M. M.I". XonoaHoro HAHY, YkpaiHa

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

Biomaca Crinipellis schevzhenkoi
e Effect of carbon, nitrogen conceniration on growth and

(E%Btﬁlh)algin T:r j;eog% MsBeb:ﬂengf accumulation of biomass of Crinipellis schevzhenkoi
: Y i s 31 and Abortiporus biennis 2591 was studied. The
TWHHE 3HAHEHHR, OCKINBKA MICTTL  mayimy ym mycelial biomass for C. schevzhenkoi

B CBOEMY CKNAf) BEMMKY KIMBKCTb 37 was 5,86 g/ and for A. biennis 4,08 g/ was
GionorivHo AKTVIBHVIX - PBHOBYH,  achieved after cultivation for 7 days with the optimised
TakKX AK ronicaxapnmy, TpuTep- concentration of sources carbon and nitrogen.

neHoimy, OInkK Ta HLWI Bark VB
CTRYKTYPW. MeToo focnimpkeHHs, Gyna onTimizali cknally MUBANLHOMD CepenoBuMLLEa 19
30iNbLUEHHS BIXOMY BIOMaCH 3a3Ha4EHMX NIKAPCEKAX MO8,

O6'extamm pocnigenHs 6yni Crinipellis schevezenkoi Wtam 31 Ta Abortiporus biennis
LTam 2591 3 KoNerLi LLANMUHKOBUX MOKOIR IHCTUTYTY GoTaHiki iM. M. XonoaHoro HAHY (IBK).
st QOCNIIKEHHA BITIMBY KOHUEHTPAUIM BYTTIELIO Ha PICT Ta HaKoMHeHHA BioMack BUKOPWC-
TOBYB&/ M TIOKO3Y Y KOHLIBHTPAUisX 15, 20, 2, 30 r/n. [kxepenamu asoTy y CepeloBuLL BIA-
CTYNan NerToH Ta APPKIPKOBUIA EKCTPAKT, 5Kl BUKOPWUCTOBYBAIM Y KOHLEHTPALISX Bif 2 00 8
r/n. Bnnue pH cepenosmLa Ha pICT 3a3HasqeHx BB OOCTIIKyBanK B iHTepBani 3-8.

B xomi [OCNMKEHHA BCTEHOBNEHO OMTUMANBHAA CKIaD »KBANBHOMD CepenosuLLia g
HakonmyeHHs Biomack A. biennis 91 MICTUTE 25 /N MoKo3K, 3 /1 NenToHy, 3 /N Apbk-
[KOBOIO EKCTRaKTY. 3'AcoBaHo, Wo pH cepencamLa 4,5-5,0 € onmMansHiam ona A, biennis
91, Micnsa kyNeTVBYBaHHA NMPOTATOM 7 A6 Ha ONTHMIZOBAHOMY CERENOBMLLI BMXia BioMack
cknagas 4,08 r/n.

BrasneHo, LU0 OMTUMANBHMIA CKNAL AKUBAMEHOMO CepefoRALLA TS HaKOMMYeHHs BioMack
C. schevchenkoi 31 MICTUTE & /1 TTHOKO3M, 4r/N NerToHy, 4 /1N OPPKIMKOBOTO eKCTRaKTy;
pH B Mexax 7-8. [Micns kynsTVeyBaHHA MPOTAromM 7 Hib Ha OMTMMIZ0BaHOMY CepedosILL] Buxa
Blomack cknanas 5,86 r/n.
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JLocJIiIKeHHs KYJIbTYPaJbHUX 0CO0IMBOCTEH Ta (DYHTilMIHOT
pe3ucrentHocTi mramiB Cladobotryum mycophilum (Hypocreales,
Ascomycota) — Bnepiie BUSBJIEHOI0 HA MPOMUCIOBUX KYJIbTYpax
neyepuui B YKpaiHi 30y lHUKA NaBYTHHHOI 1BiJi

Omutpo I MEJABEJEB', Anina O. KEPHEP?, Ceitnana B. BOHJIAPYK?, Taned A. AlTb-MAAJII!

"TaeTuTyT 6oTaniku im. M. I Xononnoro HAH Ykpainu

By Tepewenkisenka 2, Kuis 01604, Ykpaina

2 HauioHasibHMii YHIBEPCHUTET XapuoBHUX GIOTEXHOJOTIi Ta eKOJIOTTYHOTO KOHTPOJTIO
ByJ1. Bonogumupeska 68, Kuis 01601, Ykpaina

galeb.almaali@gmail.com

Medvediev D.G.!, Kerner A.O.?, Bondaruk S.V.2, Al-Maali G.A.' 2019. Investigation of cultural features and fungicide resistance
of the strains of Cladobotryum mycophilum (Hypocreales, Ascomycota), a causal agent of cobweb disease on button mushroom
crops, newly recorded in Ukraine. Ukrainian Botanical Journal, 76(2): 121—131.

'M.G. Kholodny Institute of Botany, National Academy of Sciences of Ukraine
2 Tereshchenkivska Str., Kyiv 01001, Ukraine

2 National University of Food Biotechnology and Environmental Control

68 Volodymyrska Str., Kyiv 01004, Ukraine

Abstract. For the first time, Cladobotryum mycophilum, a causal agent of cobweb disease of Agaricus bisporus, was discovered on
mushroom farms in Ukraine. Growth characteristics and morphology features of five strains of C. mycophilum were studied on
standard nutrient media of different composition. Particular attention was paid to determining the sensitivity of these strains to
the following fungicides: benzimidazole fungicides (carbendazim and benomyl), fluazinam, metrafenone and prochloraz. In the
study, we used concentrations recommended by manufacturers for application on mushroom farms. It was found that all strains
were resistant to carbendazim. Only one strain had a high sensitivity to benamyl, two strains had a very low sensitivity, and two
strains were resistant. Resistance to benzimidazole fungicides and absence of camphor odor are characteristic of C. mycophilum
Type 11. Prochloraz, which is the most common alternative to benzimidazole fungicides, inhibited the growth of two strains
only. Investigation of the influence of these fungicides on micromorphology of C. mycophilum demonstrated that benzimidazole
fungicides and prochlorazes do not inhibit sporulation. Metrofenone, a new highly selective fungicide, inhibited the growth
of all strains. Only one strain had a low sensitivity to this fungicide. Metraphenone significantly changed the mycelium
micromorphology of C. mycophilum: the average thickness of hyphae was reduced by half, with respect to control in a medium
without fungicides; the cytoplasm contained numerous inclusions, while conidia and conidiophores were absent. Fluazinam
inhibited the growth of all these strains. Hypertrophy 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.

Keywords: Agaricus bisporus, benzimidazole fungicides, cobweb disease, fluazinam, metrafenone, prochloraz

Mengsenes 1.1, Keprep A.O., bounapyk C.B., Anb-Maani LA. 2019. Jlochiukenns Ky IsTypaibHUX 0co0IMBOCTeH Ta (hyHrilm-
Hoi pesuctrentnocti wramiB Cladobotryum mycophilum (Hypocreales, Ascomycota) — Bnepuie BHSBIEHOTO HA TPOMHCJIOBHX
KYJIbTYpax nevepuiti B YKpaiui 30y HuKa naByTHHHOT uBini. Yipaincorkuit oomaniunui scypran, 76(2): 121—131.

Pestome. Briepuie B rpubHux rocnogapcteax Ykpainu Oyno eusiBneHo Cladobotryum mycophilum, 30yaHuKa naByTUHHOL
BT — HebesnevuHol XxBopoOu Agaricus bisporus. BUBUeHO XapaKTepMCTHKHM POCTY Ta MOP(OIOTIUHI 03HAKHU I'ATH LITaMiB
C. mycophilum Ha cTaHIAPTHUX XUBWIbHUX CepeloBHLIAX pisHOro ckaany. OcobauBy yBary Oy10 NMpUAieHO BU3HAYEHHIO
YYTAUBOCTI WITaMiB 10 (DYHTIUMAIB 3 PI3HUMM AKTMBHUMM pevyoBMHaMK: KapOeHaazuMm i OeHoMMJ (OeH3uMinazonbHi
¢yuriunan), dayazunaM, MetpacdeHoH i mpoxitopas. Y OocniTKeHHI BUKOPHCTOBYBATH KOHLEHTpalii, peKOMeHIOBaHi
BUPOOHMKaMM IS 3aCTOCYBaHHs Ha rpuOHKMX (hepmax. BusiBieHo, 1110 Bei ToCTiKe Hi IITaMU OyJIM CTIKMMU 1o KapOeH1a3u-
My, 10 OeHaMily OOWH MaB BHUCOKY UYTJIMBICTb, JBa — AVXKe HU3BKY UYTIUBICTB 1 ABa — Oynu crifikumu. CTIHKIiCTh 10
6enzumigazonbHux (yHriuumie i siacytHicTh 3anaxy kamdopu, BinMiueHi y Beix JocIiKeHUX 1UTAMIB, BU3HAUAIOTL IXHIO
npuHaiexHicts po C. mycophilum Type I1. Tlpoxnopas, sskuil € HAUNOUIMPEHILIOK aJbTEPHATHBOK OeH3MMIIa30IbHIUM
¢yHTILMIAM, TIPUTHIYYBAB 3pOCTaHHSA JIMIIe ABOX InTamiB. JlocnmikeHHa BIUMBY 1IMX (GYHTILMAIB Ha MikpoMopdoJoriio
C. mycophilum BusiBwIO, WO OeH3UMIiNa30/bHI (yHriuMaM M npoxjiopas He MNPUTHIUYIOTH criopyisiuii. Merpodenon
MPUTHIYYBaB picT BCIX ITaMiB, i TiIBKM OJMH IUITaM MaB HU3bLKY YYTJIMBICTH 10 Hboro. MerpadgeHOH cyTTEBO 3MiHIOBaB
Mikpomopdonorio Mitenito C. mycophilum: cepeaHsa ToBUIMHA Tid 3MeHUIyBanacs BABIYi MO BiIHOLIEHHIO 10 KOHTPOJIIO,
OKpeMi TrichH MIiCTHIIM YMCJIEHHI TPaHyJIM, KOHilil il KOHimi€eHocli He yTBoproBajuchk. (PIyasMHaMm TPUIHIYYBaB picT BCiX
nochaipkenux mwramis. Ha cepenoBuiii 3 ¢dpayasuHaMoM criocTepirajiaca rineprpodisd BereTaTUBHUX KJIITHH, 30UIbIHEH] i
nedopMoBaHi KOHITIOHOCLI Ta KOHiZioreHHi KJIiTHHA; faraTo KJIITHH Maln BeJMKi Bakyosi, siki 3aiiManu no 70% npoctopy
knitnau. MayasuHam, sk i MetpadeHoH, noBHicTo Gokysas criopoytBopetHs B C. mycophilum.

Kmouosi cnosa: Agaricus bisporus, Gensuminasonsai yHrinmamn, MetpadeHoH, MaByTHHHA 1IBLTL, TPOXIopa3s, duyasnHaMm
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Beryn

Agaricus  bisporus (J.E.Lange) Imdach — omuH 3
HalOUIbIII MOIMPEHUX KYyJETHBOBaHUX BMIB ICTiB-
HUX rpubiB y cBiTi. 3aranom, KiTbka MiKOhiTEHHX
BuIiB rpubiB 3 poris Hypomyces (Fr.) Tul. & C.Tul.,
Verticillium Nees, Trichoderma Pers., Neurospora Shear
& B.0.Dodge ta Penicillium Link y ripolieci po3BUTKy
B KOMIIOCTI abo Ha moBepxHi KaprodopiB BUKJIMKAIOTh
pi3Hi 3axBOpIOBaHHA [eYepulli MpH MPOMUCIOBOMY
pupobuuuTsi  (Fletcher, Gaze, 2007). Ywucaenui
BUAN poay Hypomyces, 110 YTBOPIOIOTE aHaMopdhH
pony Cladobotryum Nees, ypaxyworb A. bisporus
Ta BHUKJIMKAIOTh XBOpoOy, BilIoMy $IK [MaByTWHHAa
uBib. [lounHaloun 3 cepeannu 1990-x pokiB BuAK
pony Cladobotryum mnepectanu OyTH piIKiCHAMHI
30y/IHMKAMH  3aXBOPIOBaHbL Te4epHilb, a XxBopoDa,
BUKJIMKAHA [IAMU 30yIHMKaMK, HabyJa Xxapakrepy
eninemii (Fletcher, Gaze, 2007; Carrasco et al., 2017).
Hapasi Bunm pony Cladobotryum CrpHUNHIOIOTh
3Ha4YHi 30MUTKH B YMOBaX MPOMHUCIOBOTO BUPOOHULITBA
A. bisporus. BTpaTi BpoXalo redepHii B pisHUX KpaiHax
cranoBnsaTe 28—40% (Seth, Dar, 1989; Bhatt, Singh,
1992; Ozaktan, Bora, 2000; Adie et al., 2006; Carrasco
etal.,2017). [cTopuiHO CKNAIOCH, 1110 TAaBYTMHHA LB
y nepiuy yepry acouioetbest 3 C. dendroides (Bull.)
W.Gams & Hooz., npote, Ha cbOroHi HAKOIMYMIUChH
BimomocTi rpo te, wo C. varium Nees, C. multiseptatum
de Hoog, C. verticillatum (Link) S.Hughes Ta ocobnuso
C. myeophilum (Oudem.) W. Gams & Hooz. Takox €
30yOAHUKaMHU Liel XBopoOH, AK B A. bisporus, Tak i B
{HIITMX IMPOKO KYJETUBOBAHWX BU/IIB ICTIBHUX rpHOiB
(Carrasco et al., 2017).

Vrponos:x GaraThboX pOKiB BBAKAH, 110 30YIHUKOM
NaByTMHHOI LBUI Ha Kaprocdopax A. bisporus B
yMOBax rpUOHUX TOCTIOAAPCTB Ha TepuTopii YKpaiHu
¢ Cladobotryum dendroides (= Dactylium dendroides
(Bull.) Fr.). INpoTte icHyIOTh YKUCIeHHI CBITUEHHS, 1O
NpoTAroM ocTaHHix 20 pokiB cUTyallis B pisHUX KpaiHax
CBITY JOKOPIHHO 3MiHWJIAaCh, i OCHOBHUM IaTOr€HOM,
IO BUKJIMKAE 1€ 3aXBOPIOBAHHSA, BUABUBCS HILMIA
Bun — C. mycophilum. Tak, Taper MakKaii 3i
crnisasropamu (McKay et al.,1999) 3a nonomoroio
MOJIEKYJISPHUX MapkepiB npoaHaiizyBain 34 mramu,
gaki Oynu monepenHbo BU3HaueHi AK C. dendroides.
Bouu Oynm  3i0paHi mocnizHMKaMM B TPUOHHX
rocriogapcTBax Ipnaunii, Beaukoi bpuranii, benbrii,
Hinepnaunis, JliokcemOypry, Himeuunnn, Kanaam,
CLUA Ta nenoHoBaHi B HalliOHATBHI KOJEKIIT KyTbTYp
MiKOMaToreHHUX TpUOiB. ¥ pesynsTaTi MOIeKyIapHO-
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FEHETUYHOTO JOCII/KEHHS, MTPOBEeHOTO aBTOPAMH,
OyJ0 BCTAHOBJIEHO, LIO JIMILE TPU IUTAMH 3 IBOTO
CITMCKY HacrnpaBmi Haiexarb 0o C. dendroides, a 31
wtam repesusHaueHo sik C. myeophilum (McKay et al.,
1999). Cxosxa cutyauis 3 notupeHusm C. mycophilum
BUSIBMIACh i B iHmMX KpaiHax. Tak, Bueni 3 Kopel
Ta lcrmadii y JBOX HesaleXHUX HOCTiIKeHHSX
BCTAHOBMIIM, [0 OCHOBHUM  30yIHUKOM, SKHil
BHKJIMKAE MaByTHHHY IBUTh Y LIMX KpalHaX, € came
C. mycophilum, a ue C. dendroides, sk BBaxaiocs
panimie (Back et al., 2010, 2012; Gea et al., 2011).
3a3HauMMO, 10 IOAIOHI MOMWIKOBI BH3HAUCHHSI,
MOXJIMBO, TMOB'A3aHI 3 KiIbKOMa IPUYMHAMM: I0-
repiiie, i BUAW MalOTh OTHAKOBY MOPMOIIOTiI0 KOMOHIiT
Ta He BIIPI3HAIOTLCS 3a po3MipoM Ta hopMOI0 KOHITiit
(rpoTe MaloThb Pi3HMiA criocid YyTBOpeHHS KOHIiii); mo-
Opyre, aBTOPUTETHI HocainHuku poay Cladobotryum
Bigmivanu, wo C. mycophilum He acouiiioBaHuii 3
A. bisporus (Rogerson, Samuels, 1994).

3azHauumo, uio nowupedus C. mycophilum, sxe
CYMPOBOLKYETHCH CKOPOMEHHSIM HaCTOTH TPATUISHHS
C. dendroides y TpuOHMX TOCITOJApCTBAxX, 3 BEJMKOIO
BIPOTIZHICTIO MOB'SI3aHO 3 IIUPOKUM BUKOPUCTAHHIM
OensuminazonbHuX ¢yHrinumis (McKay et al., 1999).

BpaxoByiouu BulLieHaBeieHEe, HAMU OYJIN MOCTABIe-
Hi Taki uini: gocninutu nowmpenus C. mycophilum y
crieliamizoBaHUX rocnofapeTBax YKpaiHH 3 BUPOIILY-
BaHH4 MeYepHllb, 3'ICYBaTH KYJIBTYpallbHi 0COOTUBOCTI
gocnimkyBaHux isomatie C. mycophilum Ha pizHux
JKUBHJIBHUX CEpe/lOBHINAX Ta BCTAHOBHUTH CTIMKICTh
wtamiB C. mycophilum 1o pisHUX GyHriLMAIB.

Marepiaau Ta MeTOaH

IzonsAuisa Ta BU3HAYEHHSA YHCTHX KYIBTYp. YpaxeHi
MaBYTMHHOIO ULBULII0 MogoBi Tina A.  bisporus
Oynu 3i0pani Bmpomosxk 2016—2017 pp. y m'atk
Crielia/li3oBaHMX TIPOMHUCIOBHAX TOCIONApCTBax i3
BUPOLLYBaHHSI Meuepuilb ¥ pisHUX obiacTsiX YKpaiHu
(tabn. 1). ¥ nabopatopHUX YMOBaxX 3 LMX IIOTOBHX
T BiTOKpeMTIOBAIM YaCTMHM TKAaHWHU 3 O3HAKAMH
ypaxkenHs Cladobotryum spp. Ta TepeHOCHIM iX Ha
CTepu/ibHe XMBHIIbHe cepeaoBuie MEA (Maibil
eKkcTpakT arap) 3 aHTHOioTMKOM, [HKyOalio 4aliok
IMeTpi npooaund nipu Temneparypi 18 + | °C
yrponoBxK 3—4 1i6 10 MosiBU MiLlelilo 3 XapaKTepHUMH
wist  Cladobotryum — spp.  o3Hakamu.  OTpUMaHy
YUCTY KYALTYpY TepeHOCWIM Ha cepenoBuiiie MEA
(Pronadisa, Icnanis) mrg nomanewroi imeHTHdiIKaril
(de Hoog, 1978; Rogerson, Samuels, 1994; Tamm,
Poldmaa, 2013). MikpocKomiuHi OCTIKEHHS
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