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OnTumMisoBaHO CKJAaj KUBUJIHHOTO CEPEJOBUINA 3a KepejJaMU BYIJVIEII0 Ta a30Ty [ IIPOABY
MaKCHMAaJIbHOI aKTHBHOCTI €H3MMIiB IIesroJo30JiTuunol aii Oasupgiomimeris. BcramosieHo, II[o cepen
JIKepesi BYTJIeIio HaiOiabIl BUpaskeHnH iHrioyounii e(peKT Ha aKTUBHICTD I1eJI10JIa3 BUSIBJSAE IJII0OK03a, 3a
KYJbTHUBYBAHHSA Ha CepemoBHUINAX 13 [AmcaxapugaMu 0asugioMilleT# AaKTHUBHIIIE NOPOAYKYIOTH
HecunenmudiuHy Ie/00iasy, HisK eHIOTJIIOKAHA3y. 3 MEeTOK BUSABY MaKCHUMAaJbHOI IEJII0JIO30JiTUUHOL
aKTUBHOCTI GasugiomilieTu caif KyJbTUBYBATH HA CEPeJOBUINI 3 (PiIbTPYBAJILHUM IIalepoM Y KOH-
meHTparii 8 r/a. Y pesysbTari mpoBeseHOI POOOTH 3 ONTHMIisallii CKJaAy SKUBUJIBHOTO CEPEIOBUINA 34
IKepesioM asoTy BCTAHOBJEHO, IO HAUOINBINTMI iHTiOyOUMii e(eKT CIpaBIAOThL HiITPUTH Ta CEYOBUHA,
a MaKcuMaJbHa IHAYKIIiA aKTUBHOCTI IeJf0J1a3 Bif0yBaeThCs 3a JOJABAHHS J0 KUBUJILHOTO CEPEIOBUIIA
HiTpaTtiB. OnTuMagsbHUM KepesioM azory nas mramy K-1 Irpex lacteus € 1,5 r/mx HiTpaTy Kajbliiio,
A-ITou-02 ta I-1 Irpex lacteus — 1,5 r/n HiTpaty amoniro, a AnSc-1 Daedaleopsis confragosa f. con-
fragosa — 1,65 r/a cyabpary amonito. OnTuMaJIbHe CIIiBBiJHOIIIEHHS BYTJIEIIO 10 a30Ty CTAHOBUTD 5,3:1
nns mramiB K-1, A-Iou-02, I1-1 I. lacteus Ta 4,8:1 gaa AnSc-1 D. confragosa f. confragosa.

Knwuosi crosa: basugiomineTy, Ie0J030JITHYHI eH3UMU, CKJAJ KUBUJILHOI'O

cepenoBUIIA, BYIJIellb, a3oT, Irpex lacteus, Daedaleopsis confragosa

f. confragosa.

HeoOxigHicTh mOMIyKy HLIAXiB eKOHOMIiI
€HEPreTUYHNX Ta CUPOBUHHUX PECYpPCiB, dAKi
CTAIOTh JMefai MOpOoKUUMHU Ta AehilluTHUMH,
moTpebye CTBOPEHHS HOBUX 0€3BiIXOMHUX TeX-
HOJIOTi# Ta po3po0KU BUCOKOE(hEKTUBHUX €KO-
Joriuno 6e3meyHuX 3aco0iB IepepodKu Bigxo-
aiB [1-4]. OgauM i3 MOTeHIIHHUX AKepes
CHPOBUHH Ta eHeprii € pocauuua 6iomaca [5].
Biomaca € mupoKo po3IOBCIOAKEHOIO B YCHhOMY
cBiTi cumpoBWMHOM0, i Ii MOKHa KOHBepPTyBaTHU
y pigke maaugo [3, 6]. Came ToMy BOHA € 1ep-
CIIEKTUBHUM [KepesioM [Jisd CTBOPEHHS Ha ii
ocHOBi He HadToBuUX maauB [7, 8]. OcHoBHa
npobaema 6ioxiMiuHOI KOHBepCii 1eTI0I03HIX
cyOCcTpaTiB y maJuBO IIOJATaE B HeobOXimHoCTi
HOIIePEeNHBOI AEeCTPYKIII KJIiTMHHOI CTiHKHU
POCJIMH Ta HACTYITHOTO IEPTBOPEHHS IIEJII0JI03U
B IIYKPHU, AKi MOXKYTL OyTHM KOHBepPTOBaHi
Mikpooprauismamu [9-12]. EdexTusHicTs
MIPOIeCY iX OTPUMAHHSA € KPUTUUHOIO IJIS eKO-
HOMIiUHOI JOIIiJILHOCTI BUPOOHUIITBA OiomaanBa
[13, 14]. 3gaTHicTh 6asumiomineTiB g0 cuHTE3y

IeJII0J030JiTUYHNX €H3WMIiB 3HAUYHO Bapiioe
3aJIEXKHO Bif] iIX eKoJIorii, cepeoBUIIA iCHYBaH-
Hs, Yacy 3HAXOJKEHHA B KYJbTYpi, CKJamy
JKUBUJBHOTO cepepoBuina Toiro [15, 16].
HanBaxkaupimuMmy ejgemMeHTaMi, AKi BIJInBAa-
IOTh HAa YTBOPEHHSA IPOAYIIEHTAMHU €H3UMIiB, €
ByrJyens Ta as3oT [16—20]. Oguak He Bci hopmu
X eJIEMEeHTiB OJHAKOBO BILJIMBAIOTH Ha pPicT
rpubiB Ta cuHTEe3 HUMU eH3UMIB [17, 18]. PisHi
OPOAYIIEHTH IIeJi0ja3 BUOIpKOBO BUKOPUCTO-
BYIOTH Ti UM iHIII AKepesa BYTJIEIIO Ta a3oTy
[15-21]. Came TOMYy mpu AOCJiIKeHHI HOBUX
MITaMiB — IIPOAYIIEHTIB IEJI0J030JiTHUYHUIX
€H3MMiB YKpall BaKJIHUBUM € OIITPHMi3aIis
CKJIANY KUBUJIbHUX CEPEIOBUII 34 MIOKA3HUKA-
MU BYIJIEI[EBOT'O Ta a30THOIO JKUBJICHHA.

MeToro pobGoTu OyJa0 BUBHAUEHHS OIITH-
MaJIbHOI KOHIIEHTPAIii M:Kepes BYTJIEII0 Ta
a30Ty B "KUBUJILHUX CEPEIOBUIIAX IS KYJIbTH-
BYBaHHA 0a3UIiOMIIleTiB — aKTHUBHUX IIPOAY-
IIeHTiB IeJI0JI030JiTHUYHNX eH3MiB.
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Marepiaau i meTogu

O6’exkTaMu moOCHigKeHb Oyaum 4 ITamMu
BUIIUX OasugiajbHUX IpubiB, IO iX HAa IOIe-
penHix eramax [22—24] Bigibpaau AK aKTUBHI
MPOAYIEHTH IIeJII0J030JiTnuHuX easumin: K-1,
A-ITou-02, -1 Irpex lacteus (Fr.) Fr. Ta AnSc-1
Daedaleopsis confragosa f. confragosa (Bol-
ton) J. Schrot.

Hna mociuimKeHHA IIeJII0JI030JiTUYHOI
AKTUBHOCTI IIITAMU KYJbTUBYBaJM Ha OCHOBI
pigkoro cepemosuirnia HameKa TakKoro CKJAmy
(r/n): K, HPO, — 1, MgSO,-7H,0 — 0,5, KCl —
0,5, FeSO,7TH,0 — 0,01 [25]. ITouaTkoBe pH
KUBUJBHOTO CEPEIOBUINA JOBOAUIU IO OITHU-
MaJIbHUX 3HAYEHb AJIA KOKHOro Irramy [24] Ha
aHaxizaropi ioniB Al-123 (Vkpaina). KyasTu-
BYBaHHsA IIpoBOAMJIM mporsarom 7 mi6 [23] sa
ONITMMAJIbHUX IJI KOMKHOTO IITaMy TeMIlepa-
Typ [24] y Tepmocrarax TC-80 Tta TC-80-M2
(Pocis).

BeramoBiieHHS OITHMAJBHOTO MIKepeJia
BYTJIEITIO 3aificHIOBaIu moeTtanuo. Ha mepiromy
eTalri K eIrHe IyKepPeJsio ByTJIeIfio 10 CepeI0BU-
ma Yameka BHOCUJM TJIIOKO3y, MaJbTO3Y,
caxapoay, JJAaKTo3y, COpOiT, MiKpPOKpPHUCTAIYHY
eJ0a03y abo QinbTpyBaabHUi mamip. Baso-
BOI0 KOHIIEHTPAI[I€I0 AJKepejia BYTJIEII0 OyJo
obpano 6 r/xa [25], Big mboro 3HAYEHHA 30iJb-
mnryBaau abo 3MEeHIITyBaJIu BMICT IsKepeJa ByT-
JIeIiI0 B JKWBUJIBHOMY CepPemoOBUIIL Ha 2 T/J.
HomaBanu pisHi m:Kepeisia BYTJIEII0 B eKBiBa-
JEHTHIN KiJBbKOCTi 40 OpraHiuHoro BYIJIEIIO B
ruokosi. Ha mbomy erami Bigbupasiu Take mxe-
peJio BYTJIEII0, 3a KYJbTUBYBAHHA Ha AKOMY
BU3HAYAJN MAaKCUMAaJIbHY 3arajbHY I€JII0J030-
JITUYHY aKTuBHicTb. Ilajsi rpagaiiro KOHIIEeH-
Tparii AKepesa BYTJIEII0 3MEHITYBaJIU, i eKC-
MepPUMEHT ITPOBOAUJIN BiJHOCHO OIITHMMAaJIbHOI
KOHIIeHTpAaIlii, BCTAHOBJIEHOI Ha IEPIIOMY
erari.

OnrtumajibHe AKepesio a3oTy Ta MOro KOH-
ImeHTpaIlii B JKUBUJIbHOMY CEPEeIOBUIII BU3HA-
Yajay aHaJOTiuHO A0 NHOmepenHBO OIMMCAHOTO
mociaigy. OCHOBHOIO KOHIIEHTPAIII€I0O B I[LOMY
pasi 6yJio 06paHo KOHIIEHTpAaIliio 2 r'/J, OCKiJb-
KU caMe B TaKill KiJIbKOCTI AKepesio a30Ty BHO-
CATHL 0 CTaHIapTHOTO cepemoBuIna Yameka.
Bixg mboro sHaueHHs KOHIEHTpAIlil miKepesia
a30Ty BMiCT a30TOBMiCHOI CIIOJIYKM 301JIbIIIyBa-
Jau abo 3mentryBaau Ha 0,5 r/a. ITig vac mpoBe-
JIeHHA JOCTiAy 0 cepeloBUINa BHOCUJIN HiTpaT
HaTpilo, HITPUT KaJifo, HiTpaT aMOHi0, HiTpaT
KaJIbITil0, CyJIb(AT aMOHiI0, CeUOBUHY a0o0 Iem-
TOH SK €IWHEe JKepeJsio a3oTy. 3a3HaueHi cmo-
JYKH OOAAaBaJM B IIepepaxXyHKY Ha BMIiCT a30Ty
B HiTpaTi HaTpiro.

AKTUBHICTh €H3UMIB I[€JII0JIO30JiTUYHOIO
KOMILJIEKCY BHW3HAUaJW CTOCOBHO TAKUX CYO-
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crpariB: ¢iaprpyBamsHuil mamip (Whatman
Nel, nrimsHicTs 80 r/M?) — 3arajbHa IIEJTIOJIO-
gosiTuuna akTtuBHicTh (PITA), Na-kKapboxcu-
metuireatoaosa (C5678, Sigma, Himeuunna),
rizpokcieruamnentmaosa (54290, Sigma,
Himeuunmna) — eHmoOrIIOKaHa3HA aKTUBHICTH
Ta mesobiosa (22150, Sigma, Himeuumna) —
meJsiobiasHa axTuBHicTh. CKJam peaxIiiHUX
cyMmimieii naJsa BU3HAUEHHS eH3WMMAaTUUYHOI
AKTHUBHOCTI Ta yMOBU TNpPOBeIeHHS peaKIliit
yiTko BigmoBimaam perxomengaiiam IUPAC
[26] Ta 3arajbHONpUHAHATUM MeTomzukam [27,
28]. OOuucaooOUYn pe3yabTaTh, 3a OSUHUILIO
aKTuUBHOCTiI (0J) ImpuiiMaiu TakKy KiJIbKicThb
eH3UMY, Ka yTBOpIoBaJsia 1 MKMOJb PeIyKYyIO-
YuX IMYKPiB (A4 mosiMepHUX cybcTparis) ado
1 MKMOJIb TUVIIOKO03H (1 11e106i0311) mIpOoTATOM
1 XB 3a cTaHZAPTHUX yMOB. IIluTOoMy axKTuB-
HicTb (om/Mr mpoTeiHy) BHU3HaAUYaJIU 3a BiIHO-
IMIeHHAM 3araJibHOI aKTUBHOCTI KYJAbTYpPaJbHO-
ro ¢izsrpary (oa/MiI) ZO BMicTy IIpoTeiHy
B KyJbTypaJbHOMY (inbTpati (Mmr/mi). Pemy-
Kyoui mMyKpu BusHauaau metomoMm Illomoabi—
Henbcona (xkaniOpyBaJbHY KPUBY IIOOYIOBAHO
3a TJII0K03010) [27, 29], a rII0OK03y — TJIFOK030-
OKCHIA3HO-IIEPOKCUAASHUM METOAOM 3 BUKO-
pHCTaHHAM HAOOPYy PeaKTUBiB AJ1A BU3HAUEHHSA
TJII0K03u y Giosoriunmux pigmaax («Pearent»,
VYkpaina). BmicT mpoTeiHy oOIliHIOBaIM CIIEK-
Tpodoromerpuuro Ha CP-46 (Pocis) [30].

VYci focaigsxeHHA TPOBOAUIIN Y TPUKPATHINA
noBTopioBaHocTi. CraTuCcTUUYHY O0POOKY 3Iitic-
HIOBAJIM METOAOM JHUCIepCiiiHoro amasisy,
MOPiBHAHHSA CepPeIHiX apuPMeTUUHUX BeJIH-
yuH — MetonoMm Jlyukana [31].

PeByJII:TaTI/I Ta OﬁFOBOpeHHH

3a KyJbTUBYBaHHA OasugiomiieriB Ha
JKUBUJIBHUX CEPeIOBHUINAX 3 PI3HUMHU IKepe-
agamu Byriemnio ix PITA s3HauHO BapilmoBaJja
(puc. 1). Tak, y "KOOZHOMY 3 IOCJIiIiB He BU3HA-
yeno PITA Oyab-AKOro mramy 3a KYyJIbTUBY-
BaHHA HOT0 Ha CEpPeNoBUII 3 TJII0K03010. Ile
MOJKHA IIOSCHUTH PeIpPecyiouol0 Ii€i0 IHOro
MOHOCaXapuaAy Ha OPOAYKINiio mesiosnas [19].
Ha cepemoBuitii i3 caxaposoro JUIIle AJIs IITaMy
K-11.lacteus Busasuiu uesnauny PITA (puc. 1, a).
BHeceHHA JaKTO3U A0 JKUBUJIBHOTO CEPEIOBU-
1a HeogHakoBo BILIuBajio Ha PITA Gasumiomi-
netiB. Tax, sarajgpHa IejroJasHa aKTHUBHICTH
mramiB A-IHou-02 ta IO-1 I. lacteus O6yna
HEe3HAYHOIO0 i 3MEHIIyBaJjJach 3i 3pOCTaHHAM
KOHIleHTpaIlii JlakTosu, aasa mramy AnSc-1
D. confragosa f. confragosa maxcumym PITA
cmocTepirascs 3a KOHIEHTpAaIii jakTosu 4 v/,
a giasa mramy K-1 1. lacteus 6yo BCTaHOBJICHO
craJye 3HaueHHA PITA 3a KOHIeHTpAIlii JIaKTO-
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3u 10 6 r/1. BHeceHHS 0 JKUBUJIBHOTO CePeIo-
BUIa MiKPOKPUCTAJTIUHOI IIE€JTIOJI03W TaKOMK
CIIPABJISIJIO HEOMHO3HAUHMNI e(deKT Ha JOCJTi-
JKyBaHi mrramu 6asungiomineris. Ileit ByrsieBos
OpoABJAB iHrioyrouy gmiro Ha PITA mramis
A-TTou-02, [1-1 I. lacteus Ta AnSc-1 D. confragosa
f. confragosa, TuMmyacomM #AK 3arajbHa aKTHUB-
HICTH IEJI0J030JiTUUYHOTO KOMILJIEKCY IITaMy
K-1 I. lacteus icroTHO BapiioBajia i mocsaraia
IOCTOBiPHOTO MaKCUMyMy 3a KOHIeHTparii
MiKpoKpucramiuuoi mesiomos3u 6 r/ix. Haii-
0ifBIT BUPaKEeHUHN iHAYKyoumii edeKT Ha
DITA Bcix mocaimxkyBanux 0asumioMilieTiB MmaB
dinsTpyBanbHU Mmamip. 3a BHECEHHSA HOTO0 10
KUBUJIBHOro cepegosuinia PITA ycix mrramis
IOCTOBipHO 3MiHIOBaJach Ta AocArajga MaKCH-
MYMiB Ha JKUBUJIbHUX CEePeIOBUINAX 3 KOHICH-
Tpamieo 8 r/n (puc. 1). Tary pgiro QiasTpy-
BaJILHOTO ITanepy MOJYKHA IMOACHUTU BUCOKUM
BMicTOM y HBOMY IteJroso3u (mo 98%) Ta Bix-
cyTHicTIO iHImUX mojsimepiB. Boguouac, iHrioy-
BaHHA CUHTE3Yy IeJojas3 dasumgioMmineraMu 3a
KYJbTUBYBaHHSA IX Ha cepemoBUINAX 3 iHIIUMU
IoKepeJaMy BYTIJIEII0O MOJKe OyTH IIOB’sI3aHO 3
THM, III0 BOHH JIETKO IIOTVIMHAIOTLCS MiIteaieM
rpubiB Ta BUKOPUCTOBYIOTHCS AJIA JKUBJEHHS
a00 3 BUCOKOIO0 crieruivuHicTIO iX 10 cyOcTpary.

Or:xe, abcomroruniit makcumym DPITA cepen
IOCJiMMKeHUX KYJbTYP BCTAHOBJEHO IJd
mramy J[-1 I. lacteus 3a KyJabTUBYyBaHHA Ha
cepenoBullli 3 (GiaAbTPYyBAJIbHUM IIAIlIePOM Y
kounenrpaiii 8 r/x. Ilram K-1 I. lacteus
MOPiBHSAHO i3 IHITUMHY KYJIbTYPaMU € HaNO1IbIII
JabiJIbHUM i 3JaTHUM OO ajamTalii, ocKiIbKu
BuABJAB PIIA 3a KyJIbTUBYBAHHSA Y IITUPIIIOMY
JIiamasoHi IiKepes BYTJIeIio.
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ExporaoxkaHasHa ak TUBHICTE Oa3ugiominie-
tiB 1mogo Na-KMII Tako:k 3HAYHO 3aJI€KUTH
Bif mKepesia BYTJIEIIO Y KUBUJIBHOMY CEPEJo-
BUIIIi Ta Moro KoHIeHTpalii (puc. 2). Tak camo,
AK i B pasi gmocrimxenna PIIA, BusHaueHHS
Na-KMII-akTuBHOCTI IIOKas3aJyio, IO TJIIOKO3a
Ma€e HaMOiJIbIl BUpPaKeHUH iHrioyounii epexT
Ha CUHTe3 Ilearojia3 Oasupiomineramu. EHIO-
rJII0KaHa3Ha akTuBHiCTB 11040 Na-KMII mopis-
HSHO 3 IHIMMMW KYyJbTypaMW BapiaTWBHiIIe
3mirioBaJsiack y mramy K-1 I. lacteus (puc. 2, a).
3pocTaHHs KOHIIEHTpaIii MajabTo3u, copoOiTy
a00 MiIKpPOKPHCTAJIUHOI IEeJII0JI03U IIPU3BOAN-
JI0 IO 3MEHINEHHsS eHIOTJIIOKAaHAa3HOI aKTUB-
vHocTi momo Na-KMII mramy K-1 I. lacteus.
AGcosIoOTHUIT MAKCHMyM eHIOTrJII0KaHa3HOI
axTuBHOocTi mrramy K-1 I. lacteus crocoBuo Na-
KMII BcTaHOBJIEHO Ha CEPENOBHUIITL 3 MiKPOKPHC-
TAJiYHOIO IIeJII0JI03010 B KOHIIeHTpaIrii 2 r/J.

Tax camo ak i guaa PITA, BuBuUeHHA eHJO-
raokanasuoi Na-KMII-akTuBHOCTI J03BOJIMIIO
BUABUTH, 1110 mitam K-1 I. lacteus € HalbiabII
amalTOTeHHWM, a WOro eHJOoTJIIOKaHasHa
aKTUBHICTH Bapiroe 3aJIeKHO Bim AKicHOTro Ta
KiJIbKiCHOTO BMicTy m:xepes ByrJiernio. Takoix
BCTAHOBJIEHO, IO [MOJaBaHHS IO CePeIOBUIIA
TJIIOKO3U a00 JIaKTO3W IIOBHICTIO TPUTHIUyE
cunre3 Na-KMII-eunoraokanasu mramMamu A-
Hou-02, [I-1 I. lacteus Ta AnSc-1 D. confragosa
f. confragosa.

AmnajoriuHo mo momepeaHixXx mocaigiB BHe-
CEeHHS 10 "KUBUJIBHUX CEPeJOBUII PiBHUX IKe-
peJi ByTJIel[fo BILJIMBAJIO i Ha cuHTe3 0a3umiomi-
meTaMm eHJOTJIIOKaHa3W, AKa 3aaTHa MO0
rinponizy I'EIl (puc. 3). Tak camMo BUSABJIEHO,
mro mraM K-1 I. lacteus € HaWOiIBIT 3TaTHUM
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Puc. 1. 3aranpHa 1es101030JdiTHYHA akTUBHIiCTS mitaMiB K-1 (a), A-Toun-02 (6), I-1 (8) Irpex lacteus
Ta AnSc-1 Daedaleopsis confragosa f. confragosa (2) 3a Ky IbTUBYyBaHHSA Ha *KMBUJIBHHUX CE€PEeIOBHIIAX
3 IKepesiaMH BYTJIEII0 Y 3a3HAUYEHIl KOHI[eHTpaIil
(ryri gami: I' — rurrokosa, M — massTosa, C — caxaposa, Ct — copbir, JI — maxkrosza, MKI] — mikpoxpucrasiu-

Ha 1esroJi03a, @B — QinbrpyBanbHUI HAIiP)
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A, ox/mr
TIpPOTEeiHy

C,r/n

A, ox/mMr
TIPOTEIHy

8 C,r/n

A, ox/mr
TIPOTEeiHy

0 C,r/n

A, ox/mr
IpPOTEeiHy

C,r/n

Puc. 2. EnporaokanasHa aktuBHicTh mramis K-1 (a), A-Tou-02 (6), -1 (6) Irpex lacteus Ta AnSc-1
Daedaleopsis confragosa f. confragosa (2) crocoBHo Na-KapGoKCHMeTHIIETI0I031 32 KYJIbTUBYBAHHSA
Ha JKMBUJIBHHUX CE€PeIOBUIIAX 3 AKepeJaMu BYIJIeNIo y 3a3HaUeHill KOHIeHTpaIii

Io amamTallii BiATIOBiZHO IO HOBOTIO I:Kepesa
BYTJIEIIO, III0 BUABJISETHCA y BapiabelbHOCTI
AKTUBHOCTiI €HIOTJIIOKaHas3u, cIelu(iuyHol 10
rinpousizy I'EIl. ¥V pasi BHeceHHA 0 cepeqoBU-
II1a TJII0K031 a00 JIaKTO3H CIIOCTepiraJu iHrioy-
BaHHA cuHTe3y I'Ell-cnenudiuHoil eHIOTII0KA-
Hasu mramamu A-ITou-02, [1-1 Irpex lacteus Ta
AnSc-1 Daedaleopsis confragosa f. confrago-
sa. Tak camo, axk i gma Na-KMII-akTuBHoCTI,
abcosrrorHuit Makcumym aktuBHOCTi I'EI Bera-
HoOBJeHO mJda mramy K-1 I. lacteus 3a KyJabTu-
BYBaHHSA Ha CEePEIOBHUIII 3 MiKPOKPHUCTATIYHOIO
1[eJII0JI03010 ¥ KOHIleHTpalrii 2 r/J.
ITenob6iaszna axTuBHiCTH GasumiomimeriB
HalicTOTHiIlle 3MiHIOBajach MiJ BILIMBOM Ke-
pesla BYIJIeIl0 Ta HMOT0 KOHIeHTpamii B
JKUBUJIBHOMY cepemoBuiii (puc. 4). €auHUM
cyOcTpaToM, 3a KyJbTHBYBAaHHA HA AKOMY He
BCTAHOBJICHO I1eJI00ia3dHOl aKTHUBHOCTI, € IJIIO-
K034, II10 HOACHIOETLCA JOCTYIIHICTIO ITiel peyo-

A, ox/mMr
TIPOTEIHy

a C,r/n

A, om/mMr
IpOTeiny

8 C,r/n

A, ox/mMr
IpoTeiny

BUHU IJI KUBJIeHHA rpubiB. Ogpasy A TPphoxX
mramis: K-1, [I-1 I. lacteus Ta AnSc-1 D. con-
fragosa f. confragosa 0yJi0 BUABJIEHO MAaKCH-
MaJbHY Ie00iasHy aKTHUBHiICTh, 3HAUEHHS
AKOI MTOCTOBIipHO MiK c000I0 He BiapisHAINCH
(puc. 4, a; 4, 8 Ta 4, 2, Bignosiguo). [l:xepenramu
BYTJIEITIO, 32 KYJIbTUBYBAaHHSA HA TKUX BCTAHOB-
JIEHO MaKCHMAaJIbHY I[eJio0iasHy aKTHBHICTH
Iad 0asumioMineris, € MaJbTO3a abo caxaposa
B KoHrneHTtpanii 8 a6o 10 r/n (3anexHO Bif
mramy). OT:Ke, 3a KyJbTUBYBaHHA Ha cepejo-
BHUIMAX i3 MMM CHOJYKaAMHU 3a3HaUeHi IIITamMu
cuHTe3yBaJau Hecmemudiuny Iesnobdiasy, dkxa
3maTHa TigpoJisyBaTu fAK Iieaobiosy, Tak i
MaJIbTO3y Ta caxapody. lle mosicHIOe BifcyT-
HiCTh eHIOTJVIIOKAHA3HOI AaKTWBHOCTI B IIOIe-
penHix mociimax: ajs rpuda OiJbII eHepreTud-
HO [OI[iJIBHO CHHTEe3yBaTH HecIeludiuny
mesobiasy, IO TigpoJiisyBaTuMe AuUcaxapup y
"KUBUJIBHOMY CEePemOBUIIi, HijK He3maTHy Tiz-

A, ox/mr
nporeiny

(=

C,r/n

C,r/n

Puc. 3. EngorarokanasHa aktuBHicTs mramiB K-1 (a), A-Ton-02 (6), [I-1 (6) Irpex lacteus Ta AnSc-1
Daedaleopsis confragosa f. confragosa (2) momo rigpokcieTnie 01031 32 KyJIbTUBYBaHHA
HA JKMBHJIBHUX CE€PEeNOBHIIAX 3 IKepPesiaMU BYTJIEII0 y 3a3HAYEHIll KOHI[EHTPAIil
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A, om/mr
nporeiny

C,r/n
8
B
E:E
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Sg
=3
<E
C,r/n

0

A, ox/mr
IPOTeIny

C,r/n

A, ox/mr
IPOTEeiny

C,r/n

Puc. 4. ITeno6iazna aktuBHicTh mramis K-1 (a), A-Tou-02 (6), -1 (6) Irpex lacteus Ta AnSc-1 Daedaleopsis
confragosa f. confragosa (2) 3a KyJbTUBYBaHHA Ha JKUBUJIBHUX CePEeIOBUIIAX 3 /I?KepPeaMHU BYTJIEII0
Yy 3a3HaUYeHill KOHIIEHTPAIil

posisyBaTu gucaxapuan BHACJIIZOK KOHQIry-
parii akTuBHOrO HEeHTPY [28].

I pyHTyIOUKCH Ha TOMY, 10 HaiiBumry DOIIA
ycix miTaMiB BCTAHOBJIEHO 3a KYJbLTHBYBAHHS
Ha cepenoBHUIlli 3 (PiABTPYBAJBHUM MIaIepoM
y KoHIeHTparii 8 r/m, Ha Apyromy erati rpa-
Ialriio KOHIleHTpaIlil piIbTPpyBaTIbHOTO IAIepPy
3MEHIIIeHO i MOCIHimKeHO IIeI0J030JiTHuy
aKTUBHICTh Y MEHIIIOMY Aialla3oHi KOHIIEHTpA-
mifi mxepesa Byraenio (puc. 5). PITA ycix
miraMiB 6asugioMineTiB sajuinagacsa HaWBU-
1100 3a KOHITeHTpAaIii (piIbTpyBaabLHOTO IIaIIe-
PY B "KUBUJIBLHOMY cepemoBuiili 8 r/i. [y mrra-
MiB Irpex lacteus MakcuMajbHI 3HaueHHA
iHIMUX IeJ0Jia3 BUABJEHI Ha cepeloBUINax
3 TAKOIO CaMOI0 KOHIIeHTpaIlieio GhiIbTpyBaIb-
HOro mamnepy. EHIOT/IIOKaHa3Ha aKTUBHICTH
mramy AnSc-1 D. confragosa f. confragosa
OyJia MaKCUMaJILHOIO Ha CePeIOBUIITi 3 KOHIIeH-
Tpaliieo ¢imbrpyBaabHoro mamepy 10 r/i,
TUMYAacoM SK ItejiobiasHa akTUBHiCTHL — 8 /1.

Taxum unHOM, HaOiJIbIN BUPaKeHUH iHTi-
Oyrounii BIIMB HA CUHTE3 I[eJI0Ja3 0asumiomi-
meTaMu 3iMCHIOE TUJII0K03a; 32 KYJIbTUBYBAHHSA
Ha cepemoBUINAX i3 AmcaxapugaMu 0asumioMi-
IIeTH AaKTUBHIiIlle NPOAYKYIOTH HecIenupiuHy
mesobiasy, HiK eHOorJmKaHasy. g mMaKcu-
MaJIbHOI 3arajibHOI IIeJIOJIO30JIiTHYHOI aKTUB-
HOCTi mocimxyBaHi 6a3ugioMiIleT CIIif KyJIb-
TUBYBaTH Ha KHUBUJILHOMY CcepefoBHUINi 3
GinbTpyBaJIBbHUM TanepoM y KOHIeHTpPAIii
8 r/n.

OrpuMaHi maHi BUKOPUCTAHO OJIS OIITHMi-
3allii KUBUJIBHOTO CEPENOBUINA 3a AKepeIoM
asory. 3aneskHicTs 3aminum PITA Bixg mxepena
a30Ty Ta HOro KOHIEHTpAaIllil B KUBUJILHOMY
cepemoBUIli HaBegeHo Ha puc. 6. K BumgHO,
Hai0iIbII0I Mipo0 CHHTE3 Iiejojia3 0a3umio-

MineraMu iHTiOyBaJau HiTPUT KaJIiio Ta CEYOBU-
Ha, III0 MOKHA MOSCHUTH TOKCUYHOIO Ji€i0 Ha
rpubu AK HIiTPUTIB, Tak i ceuoBuHU. AK CBiI-
YaTh OJEepPKaHi pe3yjabTaTu, BHECEHHA [0
KUBUJIBHOTO CepPemOBUINA HITpaTiB y BUIJIALL
cojyieii 3 OyAb-AKUMM iOHAMM iHIYKY€ CHUHTE3
OasugioMineraMu 1eJsioJias.

Bucoxki smauenns PIIA 3a KyJbTUBYBaHHSA
Ha cepeloBUINAX 3 HiTpaToM HaTpifo (2 r/a) Ta
HiTpaToM KaubItifo (1,5 r/a) 6ya0 BCTaHOBJIEHO
naa mramy K-1 1. lacteus. B octamHbOMY pasi
®IIA 1poro mramy € MaKcuMaJIbHOIO (puc. 6, a),
II0 IIOSACHIOEThCA cTabiIisyouo miero iouiB
Kajbllifo Ha mporeinu. [lyia cuHTE3y Iesrsas
mramamu A-Ilou-02 ta [I-1 I. lacteus onTuMaib-
HUM € KyJbTUBYBAHHSA HA JKUBUJIHLHOMY CEPEJIO-
Bumi 3 1,5 r/m miTpaty amoniro. Ile moxkHa
MOACHUTY HAABHICTIO B JKUBUJILHOMY CEPEIOBU-
mii oxpasdy ABOX (OPM asoTy, AOCTYIHUX [IJIA
JKUBJIEHHA B3a3HAUEHWX INTaMiB. 3HaUYeHHA
DITA mramy -1 I. lacteus 3a KyJIbTUBYBaHHSA
Ha KUBUJIBHOMY cepefoBHIIi 3 2 I'/J HiTpaTom
HATPilo0 TOCTOBIPHO He BiPi3HAJIOCH BiZl TaAKOTO
Ha cepemoBumii 3 1,5 r/m HiTpaToM aMoHiio.
OnHak, y IPyromMy pasi BMiCT IPOTeiHY IILOTO
mITaMy HUKUYUHN, 1110 CBIAUUTE IIPO ITO3UTHUBHUMN
BILIVB HiTpaTy aMOHi0 Ha CUHTE3 IeJII0J1as.

HomaBaHHA A0 JKUBUJIBHOTO CEPENOBUIIIA
OyIb-IKOTO IKepeJsia a30oTy B KiJIbKOCTi BHUIIE
2 r/n BuaBmiao iHrioyBamHa ®PIIA mramy
AnSc-1 D. confragosa f. confragosa. HaiiBumry
3araJibHY IeJI0JIO30JiTUYHY aKTUBHICTh I[HOTO
mITaMy BCTAHOBJIEHO 3a KYJbTHUBYBaHHS Ha
cepenoBUINax i3 cyab(haToM aMOHi0 i HiTpaTOM
HaTpiio B KoHIeHTparii 1,5 Ta 2 r/x BigmoBizg-
Ho. OmHAK y IepIIoMy BHUIAAKY KiJbKicThb
IeJI0JI03 BKA3aHOTO INITaMy BUINA, IO IIif-
TBEPAKYETHCA HUIKUYUM BMiCTOM IIpOTeiHiB
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a C,r/n 6
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8 C,r/n 2
C,r/n

Puc. 5. llexrono3oxiTuuna aktTuBHicTs mramiB K-1 (a), A-Toun-02 (6),
-1 (8) Irpex lacteus Ta AnSc-1 Daedaleopsis confragosa f. confragosa (z) 3a KyJIbTHBYBaHHA Ha
SKMBUJIBHHMX cepeIoBUINAX 3 (DiIbTPYBAJBHUM IAMEepPOM SK €IUHUM IKePeiOM BYIJIeIo
(®ITA — axTuBHiCTB 100 (hiabTpyBanbHOro namepy, NaKMI] — enporiokanasHa akTUBHICTh CTOCOBHO
Na-kapbokcumeruiiienatosu, [Ell — engoriaokaHasHa aKTUBHICTb CTOCOBHO TiIpPOKCieTUJIIeI0JI03H,
IT — meso6iazHa aKTUBHICTBH)
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Puc. 6. 3araapHa 1eII0I030XiTHYHA aKTUBHicTS mTaMmiB K-1 (a), A-Tou-02 (6), [-1 (6) Irpex lacteus
Ta AnSc-1 Daedaleopsis confragosa f. confragosa (2) 3a KyJbTHBYyBaHHA Ha JKUBIJIBHHUX CePeIOBUIIAX
3 IJKepesiaMu a30Ty B 3a3HAUYEHIN KOHI[EHTpaIil

meramu Na-KMII-cnenudiunoi eHgorII0OKaHa-
su Juite y mramy K-1 I. lacteus sbiraerbca
3 rakumu aad PITA gocraimxyBaHUX KYJIBTYP.
Ile MOKHA TMOACHUTH TUM, IO IJA TiIpPOJIizy
PO3UMHHUX IMOXiTHMUX I[eJII0JI03U IIOTPibeH

EnporamoKaHasHa aKTUBHICTE OasugiomMilie- JIUIITEe ONUH €H3UM, TUMYaCOM AK JJIA TiIpoJIizy
TiB moxo Na-KMII Takosk icToTHO 3MiHIOETHCA HEPO3UYMHHOI Mmeaioo3u QiJbTPYyBaAJIBHOTO
3aJIe’KHO Binm m:xkepesa as3oTy, BHECEHOTO 0 mamepy HeoOXigHa ysrom:KeHa Oisl HU3KU €H3U-
KUBUJIBHOTO cepenoBuiia (puc. 7). 3a KyJbTH- MiB, 1 BimcyTHicTh abo He3HauHa aKTHUBHICTHL
BYBaHHS HA CePEeJOBUINAX i3 CEUOBHUHOIO B KOH- OJIHOI'O 3 HUX IIPU3BOAUTE 0 Pi3KOro 3MEeHIIIeH-
meuTtpatii 1o 2 r/x mramu K-1 ta I1-1 1. lacteus ua PITA.
maoTs Na-KMII-akTuBHiCTH, IpUUYOMYy BOHA 3arajomM, CUHTe3 €HIOIIIOKAHAa3U, CIEIN-
sHauHo Oinbita y K-1 I. lacteus, 1m1o migTsep- diumoi mo Na-KMII, mramom A-Ilou-02 I. lac-
I)Ky€ MOT0 BHUCOKY CTYIIiHb aJaIlTarlii 10 yMOB teus BimOyBaeThCcA aKTHBHIiIIIE 3a BHECEHHS I0
KyabTuByBaHHA. OnTUMaNbHE IKepeso a3orTy JKUBUJBHOTO CEepPeIOBUINA COJIEH aMOHilo, IIpHU
Ta HOT0 KOHIEHTPAIis AJIS CUHTEe3y 0asuaiomi- ILOMY B3POCTAaHHS KOHIIEHTpAaIlii m:Kepesaa

y K®. Came ToMy gomaBaHHA OO KUBUJILHOTO
cepemosuinia mramy AnSc-1 D. confragosa f.
confragosa 1,5 r/x cyabdary amMoHiio € 0iabImn
COPUATINUBUM [IJIA CUHTE3Y IIeJI0Ja3, 3TaTHNX
o Tigposisy (pigIbTPYyBaJIBHOTIO IAIEepy.
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a30Ty NpPU3BOAUTL A0 3HmKeHHA Na-KMII-
akTUBHOCTI mramy. EHforsirokanasa, cnemudiy-
"Ha g0 Na-KMII, 6insm axkTuBHa y mrami -1
I.lacteus TaKOK Ha cepemoOBUINAX 3 aMOHIHHHA-
MH COJIAMU, OJHAK MAaKCUMYM TaKOl aKTUBHOC-
Ti IIBOTO INTAMy BM3HAYEHO 3a KOHIIEHTpAaIii
1,5 r/n gna mitparHoi comi Tta 1,5 2 r/n nnsa
cyabdartHoi coui (puc. 7, 8). Illtam AnSc-1 D.
confragosa f. confragosa mMae MaKcuMaIbHY
€HJIOTJIIOKaHa3Hy akTuBHicTh momo Na-KMI]
3a KyJbTUBYBaHHA Ha cepejgoBumii 3 1,5 r/x
HiTpaTy aMOHiIO.

3aJle;KHIiCTh eHIOIVIIOKaHA3HOI aKTUBHOCTI
b6asugiominieriB mogo I'ElLl Bix mkepesa asoty
IOKa3aHo Ha puc. 8. 3ajle’KHicTh, BCTAHOBJICHA
niasa aktuBHocTi Na-KMII, xapaxkTepHa i s
T'Ell-akTuBHOCTI eHIOTJIIOKaHA3W IIITaMiB
Buny I. lacteus. JIumie 3anexXHICTh €HAOTIIIOKA-
"Ha3Hoi akTuBHOCTI MmIo70 I'EIl mramy AnSc-1
D. confragosa f. confragosa mana meBHi 0co0-
JUBOCTI, III0 MOYKHA IIOSICHUTHU cIleIu(iyHiCcTIO
CUHTE30BaHOTO IIMM IIITaMOM eH3uMy. Tak,
makcumyM oro I'EIl-ak THBHOCTI BCTaHOBJIEHO
Ha CepemoBUINI 3 HiTpaTOM HATPil0O B KOHIIEH-
rpamii 2 r/a. IIpu nmpomy I'Ell-akTuBHicTb
IIHOTO IIITaMy 3a KyJIbTUBYBaHHA Ha 1,5, 2,5 Ta
3 /)1 HiTpaTy aMOHiIO TOCTOBipHO HE Bifpi3Hs-
JIach.

BapiabenbHicTs akTHBHOCTI 1es006iasu
GasugioMinieTiB icTOTHO 3ajeskasa BiJ BHECEHOTO
IKepeJsia a3oTy Ta Moro KoHIleHTparii (puc. 9).
Haii6inpmr Bupaskeny imribyiouy mgiro Ha CHH-
Te3 1e00ia3u Mae HiTPUT Kajiio, a 3a BUPOIIY-
BaHHA IITaMiB rpubiB Ha cepeqoOBUIAX i3 cevo-
BuHOI0 Jjuine pnaa mramy K-1 I. lacteus
BCTAaHOBJICHO He3HAUHY I1eJIo0ia3Hy aKTUBHICTD
3a KOHIIeHTpaIii 1mporo cyb6crpary 1 r/ia.

A, ox/mr
IpPOTeiny

C,r/n

S|

A, ox/mr
IpoTeiny

*

C,r/n

BHeceHHA HMENTOHY [0 JKUBUJIBHOTO CEPEIOBU-
I1a He IPU3BOAMJIIO M0 iHAYKIII cCMHTE3Y Iiejo-
6iaswu, 1110 MOKe BimOyBaTHCh YHACTIOOK BILJIN-
BY IIENITOHY HA PicT i pO3BUTOK rpuda, a He Ha
cuHTed eHsuMmiB. [lna cuuTedy mramom K-1
1. lacteus menobia3u TaKOK HANOLIBII CIPUATIIN-
BuM € 1,5 r/a HiTpaTy Kanbiio. MakcuMaabHy
aKTHUBHICTB 11es06iasu mramiB A-ou-02 ta [1-1
I. lacteus BCTAaHOBJIEHO 3a BHECEHHS O
JKUBUJIBHOTO cepemoBumia 1,5 r/a cyiabdary
aMoHiIo, a mramy AnSc-1 D. confragosa f. con-
fragosa — 1 ta 2 r/n HiTpaTy HaTpito.
Buxogsauu 3 Toro, 1o makcumym PITA pia
mramy K-1 I. lacteus BcTaHOBJIEHO 3a KYJIbTH-
ByBaHHA Ha cepemoBumii 3 1,5 r/m HiTpary
KaubIlito, mramiB A-Ilou-02 ta II-1 1. lacteus —
1,5 r/n miTpaty amownito, AnSc-1 Daedaleopsis
confragosa f. confragosa — 1,5 r/n cyabpary
aMOHiI0, HA IPYTOMY eTalli onTuMisallii cKaagy
JKUBUJIBLHOTO CEPENOBUINA 3a AMKEPeJOM a30Ty
JOCJiIKEeHHSA IeJI0JIO30JiTUUYHOI aKTHBHOCTI
34iliICHEeHO B MEHIIIOMY Jiamas3oHi KOHIIeHTpa-
i (puc. 10). Ak BuniuBae 3 puc. 10, Ha oniTH-
MaJgbHUX mKepenaax 1,5 r/x asory I. lacteus
maioTh Builly @ITA mopiBHAHO 3 IHIIMMU KOH-
meHTpaniaMu. BogHouac, BHECEHHS IIUX IKe-
peJt a30Ty HEOJHAKOBO BILJIMBAE HA aKTUBHICTH
IHIIUX eH3UMIiB I1eJII0JIa3HOT0 KOMILJIEKC Y IIITa-
mamu I. lacteus. Tary BigMiHHiCTE MOXKHa
HOSCHUTH THM, IO Yepes OaraTocTaliiiHicTb
€H3UMATUYHUX PeakxIiii rigpoJisy @QiabTpy-
BaJILHOTO IIallepy ONITUMAaJIbHi YMOBHU AJIA KOMK-
HOTO €H3UMY OKPEMO Bipi3HAIOTHCA BiJl YMOB,
3a AKUX BimOyBaeThCsSa He JUIlle aKTUBHUU CUH-
Te3 IeJIJa3, ajie I CUHEePri3M Ta B3aEMOpPEery-
adamisa ix pii. BeramoBiewno, 1mo PIIA mramy
AnSc-1 D. confragosa f. confragosa gocrosip-

A, om/mr
IpoTeiny

C,r/n
0
‘O
s§
<E
C,r/n

Puc. 7. EugoraiokanasHa aktuBHicts mramis K-1 (a), A-Ton-02 (6),
-1 (8) Irpex lacteus Ta AnSc-1 Daedaleopsis confragosa f. confragosa (2)
o0 Na-KapOoKCHUMEeTUIIIEII0I03] 32 Ky IbTUBYBAHHS HA JKUBHJIBHUX CEPEIOBUIIAX 3 /KepelaMH a30Ty
B 3a3HAUYEHill KOHI[EHTpAaIil
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Puc. 8. Enumorarokanasna akrusHicts mramis K-1 (a), A-Toun-02 (6),
-1 (6) Irpex lacteus Ta AnSc-1 Daedaleopsis confragosa f. confragosa (2) momo rixpokcieTnmieaoI03u
3a KyJbTHUBYBAHHSA HA JKUBIWJIBHUX CePENOBUIIAX 3 /KepejlaMM a30Ty B 3a3HaU€Hill KOHIeHTpAIil
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Puc. 9. lleno6iasua aktusHicts mramis K-1 (a), A-Tou-02 (6), [I-1 (6) Irpex lacteus Ta AnSc-1 Daedaleopsis
confragosa f. confragosa (2) 3a KyJbTUBYBaHHA Ha )KUBUJIBHHUX CePeIOBUINAX
3 IKepesiaMu a30Ty B 3a3HAUYEHI KOHIEHTpAIil
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Puc. 10. IlemronozogaitTnuna akTuHicth mramiB K-1 (a), A-ILou-02 (6),

-1 (8) Irpex lacteus Ta AnSc-1 Daedaleopsis confragosa f. confragosa (2) 3a KyJIbTUBYBaHHA Ha JKUBUJIBHUX
cepeOBHIIAX 3 ONTHMi30BaHUMIU /IPKepPeJaMu a30Ty
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HO 3POCTa€ Ta € MAKCUMAJIbHOIO 3 TOaBaHHIM
1,65 r/n1 azoTy MOPiBHAHO 3 KOHI[EHTPAIli€IO
1,5 /7.

OT:xe, B pesyabTaTi mpoBemeHoi poboTu
3 onTuMizalii cKJIaxy KUBUJILHOTO cepenoBI-
mja 3a JPKepeoM a30Ty AJA aKTUBHOCTI IIEJII0-
JIO30JIITUYHUX €H3UMiB BCTAHOBJIEHO, IO MaK-
cuMaJIbHy iHTiOyouy mgiro MaloTh HiTpuUTH Ta
CeUYOBHHA, a iHAYKYIOUY — HiTpaTW coJei.
OnTuMaJbHUM J:KepPejioM a30Ty AJIS IeJII0JIO-
3ositnuHux eHsuMmiB mramom K-1 1. lacteus e
1,5 r/n mirpary kazabiito, A-Hou-02 Ta [1-1
I.lacteus — 1,5 r/a mHiTpaTy amoniio, a AnSc-1
D. confragosa f. confragosa — 1,65 cyabdary
amoHi. ITopiBHIOIOUM OTpUMAaHIi HaHi 3 iCHYIO-
YuMHU B JiTepaTypi, MOKHa 3ayBasKUTH, IIIO
BOHU 3arajioMm 30iratoThbcs. 3oKpeMa, ¥ HeUmc-
JeHHUX poboTax, AKi CTOCYIOTLCS BUIITUX 0a3u-
gianpux rpubiB [32], BUeHMMH BCTAHOBJIEHO
aKTUBYIOUMH edeKT HiTpaTiB aMOHiI0 HAa CUH-
Te3 IeJJias, IM0 TAaKOK KOPeJIe 3 TaHUMU
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JirepaTrypu Iogo HmMKUYux rpubis [21].
IlopiBHAHHA OTPpMMAaHUX Pe3yJabTaTiB 3 ITi00-
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RYJbTUBHPOBAHUE BASHIUOMHUIIETOB —
AKRTHUBHBIX ITPOAYIIEHTOB
OEJIIIOJTO30JIUTHYIECKUX 9H3UMOB.
V.COCTAB ITUTATEJIbHOM CPE/IBI
110 ICTOYHUKAM YTJIEPOJA U A30TA

K.T. Ipesanv, M. H. Boiixo

JloHeIK1H HAITMOHAJIbHBINA YHUBEPCUTET,
JoHemnk

E-mail: k.dreval@gmail.com

OnTUMH3UPOBAH COCTAB IINTATEILHON CPeIbl
10 MCTOYHUKAM YIJIEPOJAa U a30Ta JJIA IIPOsBJIe-
HUSA MaKCHMAaJIbHON aKTUBHOCTY 9SH3WMOB IIeJI-
JIIOJIO30JIMTAYECKOr0 JeMCcTBUS 0as3suauoMUIle-
TOB. ¥YCTAaHOBJIEHO, UYTO CpPeAu HCTOUHUKOB
yriepoga Hanbojiee BbIPAMKEHHBIN MHTUOUPYIO-
muii  3p@deKT IIPOABIAET IIIOKO03a, IPU KYJIb-
TUBUPOBAaHUM Ha Cpejax C AucaxapugaMu 0asu-
IHUOMUIIETHI aKTHUBHee IPOAYIUPYIOT
Hecrenu(puUecKyo IejI001asy, 4yeM SHOIJIIO-
KaHasy. [l1sa nposaBIeHNA MaKCUMAJILHOU ITesI-
JTIOJIOB0JTUTAYUECKON aKTUBHOCTY 0a3UIUOMUIIE-
TBI CJeAyeT KYyJbTHBHPOBATH HA cpeje C
GUILTPOBAJBHON OyMaroifi B KOHIEeHTPAIUH
8 r/a1. B pesyabTaTe HpPOBeAEHHONH PabOTHI IIO
OITHMM3AIN COCTABA IIUTATEJIbHOM Cpeabl II0
WCTOYHUKY a30Ta YCTAHOBJIEHO, UTO HauboJjiee
BBIDAJKEHHBIN MHTrHMOupyilomuii adGeKT mpo-
SABJIAIOT HUTPUTHI 1 MOUEBMHA, 8 MAaKCIMAaJIbHAA
UHAYKIIUSA aKTUBHOCTU IIEJIII0JIAa3 ITPOUCKOMUT
IIpY BHECEHUM B IMUTATEJIbHYIO Cpey HUTPATOB.
OnTUMAJIBLHBIM HMCTOYHHKOM a30Ta IJIA IIITaMMa
K-1 Irpex lacteus saBaserca 1,5 r/m HuTpara
kanabnua, A-IHou-02 u -1 Irpex lacteus —
1,5 r/n amTpara ammonHusd, a AnSc-1 Daedaleop-
sis confragosa f. confragosa — 1,65 r/x cyabda-
Ta aMMoOHHA. ONTUMAaJbHBIM COOTHOIIIEHHIEM
yriieposia K azory muid mrammoB K-1, A-ITo-02,
H-1 I. lacteus sBaserca 5,3:1 u 4,8:1 — nmna
mrramma AnSc-1 D. confragosa f. confragosa.

KnrouesnvLe cnosa: 6a3uTMOMUIIETHI, IIEJLII0JI030-
JUTUYECKUue 9H3UMBI, cocTaB HHTaTeJIbHOfI
cpenbl, yrieposa, asot, Irpex lacteus, Daedaleop-
sis confragosa f. confragosa.
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CULTIVATION OF BASIDIOMYCETES
WHICH ARE ACTIVE PRODUCERS
OF CELLULOLYTIC ENZYMES.
V.NUTRIENT MEDIUM ON SOURCES
OF CARBON AND NITROGEN
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E-mail: k.dreval@gmail.com

Nutrient medium composition on sources
of carbon and nitrogen for maximal activity of
basidiomycetes cellulolytic enzymes has been
optimized. It was found that among carbon
sources the most pronounced effect on repress-
ing the cellulases activity exhibits glucose.
While being cultivated on nutrient mediums
with disaccharides, basidiomycetes produced
nonspecific cellobiase more than endoglu-
canase. To receive cultural liquids of basidio-
mycetes with highest total cellulolytic activi-
ty, strains should be cultivated on nutrient
mediums containing filter paper as single car-
bon source in concentration 8 g/1. As a result
of culture medium optimization for nitrogen
source it was revealed that nitrites and urea
display maximal inhibiting effect and maxi-
mum induction occurs when nitrates are brought
into the culture medium. The best nitrogen
source for cellulases activity for K-1 Irpex lac-
teus strain is 1,5 g/l calcium nitrate; A-IoH-
02 and [I-1 Irpex lacteus are 1,5 g/1 ammoni-
um nitrate; and AnSc-1 Daedaleopsis
confragosa f. confragosa — 1,65 g/1 ammoni-
um sulfate. Optimal ratios of carbon to nitro-
gen for cellulases activity are 5,3:1 for K-1, A-
Hou-02, -1 I. lacteus strains and 4,8:1 for
AnSc-1 D. confragosa f. confragosa one.

Key words: basidiomycetes, cellulolytic enzy-
mes, nutrient medium composition, carbon,
nitrogen, Irpex lacteus, Daedaleopsis confragosa
f. confragosa.





