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OCOBJIMBOCTI KYJIbTUBYBAHHS BUITIOTO BASWIIAJIBHOTO TPUBA TRAMETES ZONATUS
HA PIIKUX CEPEJIOBUIIIAX

Background. The basidiomycetes 7. zonatus are producers and cellulose oxidative enzymes and polysaccharides with
antitumor activity. The feasibility of this study is that the creation of functional food biotechnology from strains of
biomass from domestic collections is not enough initial data: fragmentary data on cultivation conditions and culture
medium composition, biochemical biomass of 7. zonatus.

Objective. The aim of the study is to conduct screening of basidiomycetes strains 7. zonatus liquid culture medium to
determine the effect of the culture medium and the initial pH value of the concentration of biomass 7. zonatus 5302,
to study the amino acid composition of biomass obtained by submerged T. zonatus 5302 on an culture medium.
Methods. Objects of the research: thirteen basidiomycetes strains 7. zonatus IBC. The Standard methods submerged
and surface cultivation, conditions cultivation chosen for this strains. Biomass weight was determined by content of
dry matter, in the culture broth — areometer method. The source of carbon and nitrogen added to the medium in an
amount equimolar respectively to 20 g/dm? glucose in terms of carbon and 3 g/dm® NaNO; in terms of nitrogen.
Amino acid composition of proteins after appropriate treatment was studied using amino acid analyzer T-339
(“Mikrotechna”, Czech Republic).

Results. According to the results of screening the best strain found by growth characteristics 7. zonatus 5302:
concentration of biomass — 4.5 g/dm?® productivity biosynthesis biomass — 0.6 g/dm3-day, the economic growth
coefficient — 47 %. For culture medium 7. zonatus 5302 selected the source of carbon, nitrogen, growth factors,
initial pH culture medium.

Conclusions. The biomass 7. zonatus 5302, got by submerged cultivation, in the proposed complex culture medium is
characterized by a high content of tyrosine and methionine. Index biological value protein strain 7. zonatus 5302
amounted to 0.59, which is equal to those of fungi such as Pleurotus ostreatus (0.52) and Ganoderma lucidum (0.48).

Keywords: Basidiomycetes; Trametes zonatus; screening; submerged cultivation; medium formulation; biomass.

Bceryn

basupgianbHi rpubu Buny Trametes zonatus —
canpodiTu JUCTIHUX i, IK BUHSITOK, XBOMHUX Je-
peB. BoHu BUKIMKaOTh “OLTy THWIbL” AEPeB i TOMY
MaloTh KOMILIEKC LIEJIONIONITUYHUX Ta OKMCHIO-
BaibHUX (epMmeHTiB. Y nocnimkeHHsx B.I1. Tas-
puioBoi [1] moka3zaHo e(EKTUBHICTh BUKOPUCTAH-
Hs1 TIMOUMHHOTrO Milesito 6asumioMitera 7. zonatus
SIK COPOEHTY UISI OUMCTKM CTOKIiB ILIKipSTHOTO BHU-
poOHHUIITBA Ta B mepepoOlli BioxoiB JbOHY. ba3u-
mianpHuii rpud 7. zonatus TIpeNCTaBICHUN Yy Cy-
yacHilt axosiit sitepatypi [2] sIK MpoayLUeHT OKHC-
HIOBaJbHUX (pepMeHTIB (30Kpema, jakasu). Kpim
KOMILIEKCY (epMeHTiB, cepeln OioJIOTiYHMX BJac-
tuBocteir T. zonatus H.B. benopa [3] Bin3Hauae
MPOTUNYXJIMHHY Jil0 MoJlicaxapu/iB.

PesynbraTi AOCHIIXKEHb YMOB KYJbTUBYBaH-
H$1, TMA0OpPY CKJIaAy CepeaOBMIL, BUBYCHHS ITOXMB-
HOi LiHHOCTI Oiomacu 7. zonatus, OTpUMaHOI TJIM-
OMHHUM KYyJIbTUBYBAaHHSIM, Yy JiTeparypi MoOmaHi
ypuBUYacTo. 3aBAsIKM HAsIBHOCTI B MilleJIil Oa3umiaib-
HUX TpuOiB HE3aMiHHMX Yy XapyyBaHHi JIIOAWHUA
KOMIIOHEHTIB: aMiHOKHUCIOT, BitamiHiB B, C, D,,
MiKpoeJieMeHTiB Tollo [4], ui rpubu MOXYTh OyTH
LiHHUM (PYHKIIOHAJIbHUM XapyOBUM IPOAYKTOM.

3a pgaHuMM JiTeparypu, s Bupy 1. zonatus
XapaKTepHa 1ITaMOBa BapiaOeJIbHICTb BIMHOCHO IXe-
pen xuBieHHs. 3rinHo 3 gociimkeHHsaMmu X.I. T'aH-
OapoBa, Haiikpauuii pict 7. zonatus criocTepiraBcs
Ha mmokosi (5,2 r/am® Giomacu) [5], 3a maHUMKU
H.A. bicbko — Ha MajibTO3i, JAKTO3i Ta KpoXMai
(4,1 r/nm® 6iomacu) [6], a 3a nanumu B.1. Emicaiu-
Bini [7] — Ha manbrosi (10,5 r/am® 6iomacu) Ta
Maniti (12,5 r/nm® 6iomacu). OTXe, 30aTHICTH 3a-
CBOIOBAaTM MOHO- Ta JULYKPU 3HAYHOKI Mipolo
MOX€E 3MiHIOBAaTUChH 3aJIeXKHO BiJ IMPUPOAU IITaMy
ogHoro i toro X Bumy rpu6a. Cepen opraHiYHUX
JIKepesl a30Ty Kpalluil picT IpuOiB cIiocTepiraBcs
Ha TeNTOHi, B TOI Yac SIK CeUOBMHA 3aCBOIOBajach
noraHo. BimHolueHHs1 rpubiB pony Trametes no pi3-
HUX JKepeJl aMOHIMHOIO a30Ty 3MIiHIOETbCS Ha
piBHi 1UTamMy, mpoTe B OUIBIIOCTI BHUHOAAKIB [J]
Kpallliii piCT CIIOCTEpiraBcs Mpyd BUKOPUCTAHHI SIK
HEOpraHiyHoOro Jxepesia a3oTy cyjabgary aMOHilo i
HITpaTy aMOHiI0, SIKi 3a0€3IMeUyl0Th KOHIIEHTPAIIII0
6iomacu 4—5 r/aM® Ha 5-Ty 10Oy KyJIbTUBYBAHHS.

[Tpu BuBYeHHi (izionorii T. zonatus Ha pin-
KUX XMBWIbHUX CEPEAOBUILAX Y Pi3HUX JIiTepaTyp-
HUX JXepeJjax ToKa3aHo, 1110 Aiala3oHu 3HauyeHb
pH, sxki 3abe3nedyoTh HaKWOLIbIIY KiJIbKiICTh CUH-
Te30BaHOI biomacu, pisusaTecs: 4,0—4,5 [5] 1 5,0 [6].
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AKTyaJIbHICTb HAalllOTO AOCHIIKEHHS BU3HAa-
yae TOW (pakT, 110 IITaMMU OazuaiaibHUX TpuUOIB
T. zonatus, siKi 30epiraloTbCsl B KOJIEKIIil IIaNUH-
KoBux TIpubiB IHcTUTyTy OO0TaHikum iM. M.I'. Xo-
nogHoro HAH VYkpaiHu, paHillie 1IMpOKO He H0-
CIIKYyBaJIMCh, 1 TOMY OOLIUIbBHUM € TIPOBEICHHS
CKPUHIHTY MEPCINEeKTUBHUX IITaMiB, HOCTiIKEHHS
YMOB KyJIbTUBYBaHHSI i OOIPYHTYBaHHSI CKJIaay KW-
BWIBHOTO CEpeNoBUIIA, AOCTIIKEHHS OioXxiMiuHOTO
ckiany Giomacu T. zonatus mJisl TIOLIYKY IIPUKIAI-
HUX acIeKTiB 3aCTOCYBaHHS rpuda 1IbOTO BUIY.

ITocTanoBka 3anaui

Meta pobOTM — MPOBECTU CKPMHIHI IITaMiB
OasumianbHUX rpubiB Trametes zonatus Ha PiIKUX
cepeloBUIIaX; BCTAHOBUTU BIUIMB CKJIamy Cepeno-
BUILIA Ta 3HAYeHHs BuximHoro pH cepemoBuia Ha
nokasHuku pocrty 7. zonatus 5302; BUBYATH ami-
HOKUCJIOTHMM cKiam OioMacd, OTPUMaHOI IIpU
MIMOMHHOMY KYyJIbTUBYBaHHi T. zonatus 5302 Ha
KOMILIEKCHOMY CEpeIOBUILII.

Marepiaam i MeToau DOC/TiIKEHHS

OOG’exTH AOCTIIKEHHS — TPUHAILSATH 1ITaMiB
OasumiasibHUX TpubiB Tramefes zonatus (Nees)
Quel. (3a MixkHapoaHOIO 0a3010 CUCTEMAaTUKU TPU-
6ie CABI Bioscience) 301, 1525, 1561, 1570,
5021, 5022, 5133, 5134, 5135, 5300, 5301, 5302,
5303 i3 Komexuii manmHKoBux rpubiB IHcTUTYTY
6otaniku iM. M.I'. Xononnoro HAH VYxkpainu [9].
Inmi cuHoHiMiuHi HasBu uporo Buny Coriolus
zonatus (Fr.) Quel., Trametes ochracea (Pers.)
Gilbe&Ryvarden.

CKpUHIHI Ha PiIKMX KMBUJIbHUX CEPEIOBU-
1IaxX IPOBOAWIN Yy IIMOMHHIN KyJIbTypi Ha II'SITU
PIIKUX CepeIoBUILAX: TIIOKO30-MENTOHHOMY [6],
KapTOIUISTHO-TJIIOKO3HOMY [6], MOJIOUHi# cupoBart-
1i, MMBHOMY cycii 8° 3a bajiHroMm Ta cepenoBuILi
Hopxkpanc [6].

KynsTuByBaHHS 3miiicHIOBaIM B Koubax Ep-
neHMmeepa emHictio 250 cm® 3 50 cm® cepenoBuuia,
KiTBKIiCTh TIOciBHOTO Matepiany — 10 % (06’eMHa
yacTka), nepeMimyBaHHa — 120 xB™' Ha Kavajkax
JIAB-I1Y-01, TpuBaicTh KyJbTUBYBaHHS — 7 miO,
temneparypa — 30 = 1 °C, pH 5,03-7,02 (3anexHo
Bill JKMBUJIBHOTO CEpPEJOBMIIIA).

[TpoOu nmyis BM3HAYEHHS OiOXiMiYHMX Xapak-
TEPUCTUK POCTY KyabTypu (pH, HakonmuueHHs1 Gio-
Macu, KOHILEHTpallisl CyXMX Pe4yoBMH) BigOupaiu,
3aBEPIIMBINM KyJIbTUBYBaHHs. KilbKicThb Oiomacu

BU3Hauaau BaroBuM MetojgoM [10] i mepepaxoBy-
BaIM Ha 1 IM®, BMICT CyXMX PEYOBUH Yy KYJIBTypaib-
Hili pimnHi — apeoMeTpuyHUM MeToaoM [10], eko-
HOMIYHUI KOe(illiEHT POCTy PO3paxOBYBaJIU Bil-
MOBITHO 10 [6], TIPOMYKTUBHICTH OiOCMHTE3y 0io-
Macu po3paxoBYBaJIM BiAMoOBinHO 10 [8].

Brius npupoau mkepesn Byrjelto, a3ory, dak-
TOpIiB POCTY Ta BIUIMB 3Ha4YeHHs BuXimHoro pH ce-
peIOBMINIA HAa PICT IITaMiB JIOCIIIKYyBaJI Ha cepe-
posuii: 20 r/om? rmokosu, 3 r/am> nentony dep-
meHrarusHoro, 1 r/om® K,HPO,, 1 r/om* KH,PO,,
0,25 r/nm® MgSO,, pH 6.,5. Sk mxepena ByIJIELIO
JI0 XXMBWJILHUX CEPEeNOBUIL I0AaBald OKPEMO TaKi
PEUYOBMHM: TJIIOKO3Y, JAKTO3y, TajJakTo3y, MajbTo-
3y, caxaposy, (PpyKTo3y, KCujao3y, apabiHO3y, iHO-
3UT, COPOIT, MaHIT, KpOXMajb y KiJIbKOCTi, 110
Oyna eksiMosspHa 20 r/am> [II0KO3M B MepepaxyH-
Ky Ha Bymjielb. K jxepesia a30Ty OyJau BUKOPUC-
TaHi XJIOpUJ, aMOHIIO, HiTpaT aMOHiIO, CyJIb(paTr amo-
Hito, aurigpodocdaT aMOHil0, HITpaT aMOHilo, MeTl-
TOH y KiJIBKOCTI, 110 Oyna ekBiMonsgpHa 3 r/am>
NaNO; y nepepaxyHKy Ha a3oT.

Ak pxepena pocToBux (hakTOpiB BUKOPUCTO-
ByBaJld TIMBHE CycCJO (BMICT peayKyluuX IIyKpiB
20 r/nM* y mepepaxyHKy Ha IJIIOKO3Y), €KCTPAaKT
BuHorpagHoi BuuaBku (0,5 %, o6’eMHa dYacTka),
KyKypym3ssHuii ekctpakr (0,5 %, o6’eMHa yacTka),
BimBap my6oBoi Kopu (0,5 %, 06’eMHa 4acTKa).

HocnigxyBanu 3HauyeHHs BuxigHoro pH 3,5;
4,0; 4,5; 5,0; 5,5; 6,0; 6,5. pH cepenosuina 10 3a-
JaHUX 3HauYeHb KOperyBaiu A0 CTepujizauii 3a
nornomoroto 1 H HCI a6o 1 H NaOH.

OnepxkaHi KiJIbKiCHi pe3yjbTaTh HaKOMWYEeH-
Hg Oiomacu Oyau OIpanbOBaHI CTAaTUCTUYHO 3a
noromoroto Microsoft Excel.

AMIHOKHWCJIOTHUI CKJaja OilIKiB micist Biamo-
BiIHOT 0OpOOKM AOCHIIKYBaIM 3a JOMOMOTOIO
aMiHOKMCJIOTHOro aHanizatropa T-339 (“Mikro-
techna”, Yexis).

Pe3ynbTaTh i ix 00roBopeHHs

CkpuHIHT 1ITaMiB OasupianbHuX rpudiB 7. zo-
natus y TIMOWHHIN KyJIbTypi MPOBOAMIIM Ha PiIKUX
KUBUJIBHUX CEePeloBUILAX, 110 3a CKJIaAoM TOAdi-
JISIIOThCSI Ha Taki: MPUPOAHi (MUBHE cycio 8° 3a
baminrom, MoJ04YHa CHUpoOBaTKa), KOMILIEKCHI
(IJIIOKO30-TIENITOHHE 1 KapTOILUISHO-IJIIOKO3HE) Ta
cuHTeTMuHi (cepemoBuine Hopxkpanc). Binbip
1ITaMy 3MiACHIOBAJIM BilMIOBiIHO O 3HAY€Hb KOH-
LeHTpallil 0ioMacu i1 €KOHOMIYHOTro KoedilieHTa

pocrty.
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KoHueHTpalis 6iomacu, F/,H,M3
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Puc. 1. Konuenrpatiist 6iomacu 7. zonatus nipu rMMOMHHOMY KyJIbTMBYBaHHI Ha cepefoBuMIIax pi3Horo ckiany (p < 0,05, cratuctuy-

HO JOCTOBipHi 3MiHN);

— IIMBHE CYyCJIO, B — nuoko30-nenToHHe CEpEeaOBUIIIEC, B — KapTOIIAHO-TJIIOKO3HE CEPEIOBU-

e, L1 — monouna cuposarka, B — cepenosue Hopxpatc

3a pe3yabTaTaMM JOCTiIXKEHHSI MOKa3aHo, 1110
3HAUEeHHS KOHILIEHTpallil CHMHTe30BaHOi OioMacu
TpUHAAUATU 1uTaMmiB 7. zonatus Oynu B MexXax Bif
1,7 no 4,5r/nm* (puc. 1). AHati3 3HaYeHb KOHLIEHT-
pauiii 6iomacu 7. zonatus naB 3MOTIy pO3TalllyBaTu
BUKOPHUCTaHi /151 KyJbTUBYBaHHS XXUBWIbHI cepeno-
BUIIIA Y TOPSIAKY 3MEHIIEHHSI MaKCUMaJbHUX KOH-
LEHTpaliii GioMacu 1uTaMiB, SIKi OyJad OTpUMaHi 3a
ciM 1i0 KyJbTMBYBaHHSI Ha KOXHOMY CEepeAOBMILI,
TakKMM YMHOM: TJIIOKO30-TIENTOHHE CepelOBUILE
(4,5t/om 6iomacu g wramy 5302) — MosouHa
cupoBatka (4,2r/om> nias wramy 5133) — xapron-
JITHO-TVIIOKO3He  cepenosuile (3,7 r/nm®  Giomacu
s wramy 5133) — musHe cycno (3,5 r/am® Gioma-
cu 1t KoxXHoro i3 aBox 1mrtamiB 301 i 5134) — ce-
penosuiie Hopkpane (1,5 r/am® 6iomacu Ui KOX-
Horo i3 aABox wrtamiB 5133 i 5135).

Y rubuHHil KyneTypi mias T. zonatus OyB Xa-
PAKTEpHUU PICT y BUIJISAI KPYIJIUX TIEJET i3 BOp-
cuHKamu. [nsg mBuakopoctyuux iwrtamiB 7. zo-
natus 301, 5133 i 5302, axi HaKoONMMYyBaju BUILE
4,0 r/nM® Giomacu Ha MOJIOYHIiI cHpOBaTLi i IJTIO-
KO30-TIENMITOHHOMY CE€PEIOBMINI, OyB XapaKTepHUM
IUCHEPCHUI Ta ApiOHOTIOOYISIPHUMN PIiCT Y BUTJIS-
IIi KyJbOK po3mMipom Big meHin Hixx 0,1 10 0,3 cm 3
BOpCUHKaMU. 3a JaHUMM [6], BcepeauHi meneT
po3Mipom 1o 0,3 cM BiACYTHI# JIi3UC Mileito, 110
CBIIUUTH MPO COPUSITIUBI YMOBU KYJbTUBYBaHHSI.

Pe3ynbraT po3paxyHKy €KOHOMiYHMX Koedi-
LieHTIB pocty Milenito 7. zonatus (tadiu. 1) mamm
3MOIY BCTAQHOBHUTH, 11O €(EKTUBHICTH BUKOPUC-
TaHHSI KOMIIOHEHTIB JOCiIXKEHUX CEPelOBUILL IJIsI
CuHTe3y O6ioMacu HaibiJIblIa y TPhOX IITaMiB, IS
SKUX 3HAUY€HHSI €KOHOMIUHOro Koe(illiEHTa pocTy
nepesuinyBaio 40 %: y wramis 301 i 5302 (mito-

KO30-MENTOHHe cepefoBullle) Ta y imramy 5021
(MoJI04YHa cHUpoOBaTKa).

ITpy KynbTUBYBaHHI Ha PiIKUX CepeaoBHUILAX
3HAYEHHSI €KOHOMIYHOro KoedilieHTa pocTy Big 10
10 12 % [6] cBimYUTE PO Te€, IO €HEPTis MOXWUB-
HUX PEYOBUH BUKOPUCTOBYETHCSI MilleJlieM Tpuda
B OCHOBHOMY Ha IMXaHHS. B Halmx gociimkeH-
HSIX TaKi HM3bKi 3HaUE€HHSI €KOHOMIUHOIro Koedi-
IiEHTa poOCTy OyaM BiA3HAUYeHI Ha CEpPeIOBMILI
Hopxkpanc gnst cemn mramiB (301, 1525, 1561,
5022, 5134, 5300 i 5303) i Ha MOJIOYHii CUpOBATIIi
1711 Tpbox wtaMiB (1525, 5134 i 5300).

Hatikpaiii KinbKicHi MOKa3HUKU cepel Tpu-
HaAALSITU LITaMiB criocTepiranu y wramy 1. zonatus
5302 mpu KyJbTMBYBaHHSI Ha TJIIOKO30-IIEIITOHHO-
My cepedoBullli (AuB. Tab. 1): KOHUeHTpawlist Gio-
Macu — 4,5 r/am°, IPONYKTUBHICTb BiOCMHTE3Y 6i0-
macu — 0,6 r/am>-000y, €eKOHOMIYHMIA KoedilieHT
pocty — 47 %. Otxe, 3a pesy/braTaMy CKPUHIHIY
Ha PiIKWUX cepeloBMILAX PiZHOTO CKJIaay BUOpaHO
wrtam 7. zonatus 5302 i IIIOKO30-IIENITOHHE Cepe-
JIOBUIIIE.

3Baxaloun Ha 3HAUYHUI BIUIMB NMPUPOAU JKe-
pejia BYIJIELEBOTO i a30THOIO >XKMBJIEHHSI, a TaKOX
¢akrtopiB pocty i 3HaueHHsS pH cepemoBuia Ha
npupicT 6ioMacu Ta 1i 0IOJOTIYHI BIACTUBOCTI, JJIs
wramy 7. zonatus 5302 Oyn0 HOCHIIXEHO BIUIMB
Hux (akTopiB Ha MOKA3HUKU POCTY (KOHLIEHTpa-
Lifo 6ioMacu, MPOAYKTUBHICTh O0iOCHHTE3y Oioma-
CH) 1UTaMy.

3a pesyabTaTaMM JOCJiIXKEHHS BCTAHOBJICHO,
10 BMIII 3HAYEHHS KOHIIEHTpallil 0ioMacu B Me-
Xax Bin 4,2 no 6,3 r/nM> Oynu OTpUMAHi IIPU KYJIb-
TMBYBaHHI Ha cepeJoBUIAX 3 MOHOCaxapuaamu
[JII0KO3010 200 (pyKTO3010, a TaKOX Ha cepeno-
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BUIIAX 3 OWcCaxapuIaMH MajbTO30I0 abo caxapo-
3010, 1110 BKa3y€ Ha HasIBHICTb y 1UTaMy (epMeH-
TiB, 3JaTHUX PO3LICILIIOBATH o-TJiKO3UAHUI 3B’SI-
30K MaJIbTO3M i TJIFOKO30-(PPYKTO3HUI 3B’SI30K Ca-
Xapo3u.

Tabauuysa 1. ExoHoMiuHMIT KOedilliEHT pOCTy i MPOAYK-
TUBHICTh OiocuHTe3y Giomacu 7. zonatus Mipyu TIMOWMHHO-
My KYJBTUBYBaHHI Ha >XKMBWJIBHMX CEPEIOBUILAX Pi3ZHOTIO

cKyamy
ITam INoxaznuk Cepenosie
KI'| Tl | TIC | MC | CH
o L% 35 | 40 | 32 | 24 | 11
P, v/ am>moby | 0,4 | 0,6 | 05|03 [0,2
155 L% 35 37 | 21|12
P, r/ om>po6y | 04| 0,6 | 0,3 ] 0,2 1]0,2
1561 Y % 18 35 30 28 7
P,/ om> o6y | 02| 0,51 0,4 ] 03 10,2
1570 Y % 23 20 31 22 16
P, v/ am>moby | 0,21 0,3 (03 (0202
01 | L% 15 | 33 | 28 | 42 | 27
P, v/ am>moby | 0,2 | 0,4 [ 04 | 06 | 0,2
o |5 13| 35 | 25 | 18 | 11
P,/ om> o6y | 02 0,51 0,4 ] 02 10,2
5133 Y % 30 28 25 34 | 23
P, v/am>mo6y | 0,5 0,2 ] 0,4 ] 0,6 | 0,2
5134 Y% 30 29 35 12 11
P, r/nm* 06y | 04| 0,3 (05 (0,102
5135 Y % 32 34 26 25 16
P, v/ am>moby | 0,51 0,5(03 (03102
5300 Y % 22 35 22 11 13
P, v/ om> o6y | 03 0,4 1 0,3]0210,2
5301 Y% 15 29 29 22 19
P, v/ om> o6y | 02 | 0,4 1 0,3] 0,2 1]0,2
5302 Y% 32 47 29 31 17
P, v/ am>moby | 0,51 0,6 [ 04 | 04 | 0.2
5303 Y % 22 32 34 22 10
P, v/ am>moby | 04| 0,503 (04 (0,1

Ipumimku. A6pesiatypu cepenosuill: [1C — nuBHe cyc-
o, MC — mosouHa cupoBatka, [Tl — IIOK030-TeNTOHHE Ce-
penosuiie, KI' — kaproruistHo-Timoko3He cepenoBuine, CH —
cepenoBuie HopkpaHc; Y — eKOHOMiuHMiT KoedillieHT pocTy
T. zonatus 3a cyxumu pedoBuHamu, %; p < 0,05, cTaTUCTUYHO
JIOCTOBipHi 3MiHH.

IIpu mocHigXeHHi BIUIMBY NPUPOIU JKepesa
asotry Ha pict 7. zonatus 5302 Oyno 1mokasaHo, 11O
HalOiIbIIa KOHIIEHTpalliss 0iomacu OyJjla oTpyMaHa
Npy KyJbTMBYBaHHI Ha CEPEHOBMILI 3 IIEIITOHOM
6,4 t/nm* i gurigpodocdarom amoniro 3,8 r/am3
(puc. 2, 6). OcKinbKM B JIESIKUX JKepesax Opakye
BUXiIHUX JaHUX (HE BKA3aHO KiJIbKiCTb MOCIBHOTO
Marepiany, TPUBAJiCTh KYJbTHUBYBaHHSI), TO BaXXKO

MOPIiBHSATU BXe iCHYIOUi AaHi 3 pe3yJibTaTamMuy Bja-
CHUX €KCMEePUMEHTAIbHUX JOCTiIXKEHb.

KonueHTpauis 6ioMmacu, r/):LM3
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Puc. 2. BriiuB mpuponu mxepen Bymieuto (a) i azoty (6) Ha
KoHIeHTpallilo 6iomacu T. zonatus 5302 mpu crauio-
HapHOMY KyJbTUBYBaHHi (p < 0,05, craTUCTUYHO AOC-
TOBIpHi 3MiHM)

BaxuuBicte Takoro §izMko-xiMiuHoro ¢ax-
TOpa, K KOHIEHTpalisa BogHeBux ioHiB (pH), 3y-
MOBJIEHa BILUIMBOM Ha 3IATHICTh 3aCBOIOBATH JIKe-
pena XUBJIEHHS i Oi0JOTiUHY aKTUBHICTb KYJIBLTYP.
Bcranosneno, mo npu BuxinHoMy pH cepenoBu-
ma 5,5 i 6,0 xonueHrpauiss 6iomacu T. zonatus
5302 Gya HaOLIBLIOW i cTaHOBMA 6,5 T/AM° TTpU
3HAUEHHSIX €KOHOMIYHOro KoedillieHTa pocTy Mi-
menito 43 i 47 % BinnosigHO (puc. 3, a).
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KoHTpomb

Puc. 3. BrmnuB 3HaueHHs1 BuximHoro pH cepemoBuia (a) Ta
npupoau mxepea (6) pocToBUX (paKTOPiB Ha IMOKa3-
HUKU pocty Giomacu T. zonatus 5302 npu crauioHap-
HOMY KyJibTUBYBaHHi (p < 0,05, cTaTUCTUYHO JOCTOBIp-
Hi 3minu): l — KoHueHTpauist Giomacu, [l — €KOHO-
MiuHMit koediuieHT pocty, [1C — nuBHe cycno, EBB —
eKCTpakT BUHOrpanHoi BuyaBku, KE — kykypynasiHuii
ekcrpakT, BIK — BinBap my6oBoi Kopu

3a manmmu jiteparypu [6, 8, 10] 6yno mpo-
aHaJTi30BaHO KOMITOHEHTHUI CKJaJ MWBHOTO CyC-
Jla, €KCTPAaKTy BUHOTPAaHOI BUYABKM, KYKYpyI3s-
HOTO €KCTpakKTy, BiaBapy IyOOBOI KOpH i ImokKasa-
HO, 1O BOHU MOXYTb OyTH IKepesoM haKTOpiB
pocTy st 6asuaianbHux rpudiB. [TuBHe cycno mic-
TUTh MaJbTO3y, KpOXMaJb i BiTamiHM rpynu B (Tia-
MiH, pubodaBiH, MAHTOTEHOBY KUCJOTY, MipUI0K-
cuH) [4]. EXcTpakT BUHOrpagHOi BUYaBKU € MPO-

IYKTOM IlepepoOKM BUHOIpamy, MicTUth 4 % cy-
XUX PeYOBUH, 3 HUX 1,4 % TPOCTUX BYIJICBOIIB,
1o 0,04 % saraapHoro asory, B 1.4. 0,6 r/mm®
aminokuciuor i 0,14 r/om* 6inka, 0,8 r/am> mouri-
caxapuiB, BiTaMiHU (TiaMmiH, TipUIOKCHUH, Hia-
uuH) [10]. BigBap my6oBoi kopu Mictuth 10—
20 % nyOMABHUX pEYOBUH MipOTraJioBOi TPyIH,
neHro3aHu (mo 13—14 %), nektunu (mo 6 %),
KpoxMmanib [6]. KyKypym3ssHUiT eKCTpakT MiCTHTh
BiTaMiHM (TiaMiH, MHAHTOTEHOBY M AacCKOpPOiHOBY
KucioTn) [6].

IIpn mocnimkeHHi BIUIMBY HNPUPOAM IXKepelia
¢akTopiB pocTy Ha OiocMHTE3 GioMacu OyJI0 ITOKa-
3aHO, 1110 MPU KyJIbTUBYBaHHIi wwtamy 5302 Ha ce-
penoBullli 3 gogaBaHHSIM 1 % TMBHOTO cycia abo
0,5 % Bimpapy my6oBoi kopu (IuB. puc. 3, 6) cro-
cTepirajjoch HalOiIblle 3HAY€HHS KOHLEHTpallil
6iomacu 6,8 r/aM> 1pu eKOHOMiYHOMY KoedillieH-
Ti pocty 44 %.

Tabauua 2. Cxnan amiHokucior 6iomacu 7. zonatus 5302
i KOMILJIEKCHOTO CepeloBUILA [UIsl KyJIbTUBYBAHHSI

Bingcotok Bia 3aranbHoOi
AMiHOKMCIIOTa KiTbkocTt

KomrurekcHe .

CepeNIoBUILE Biomaca
Banin 5,42 4,85
[3oneitun 4,55 4,37
Jleiinmna 7,18 8,31
Jlisun 6,9 5,72
MerTioHiH+LUCTIH 0,61+1,42 2,54+1,43
Tpeonin 5,32 5,35
@eninananin+tuposun” | 4,85+1,35 6,14+4,07
CyMa He3aMiHHMX
aN}IIiHOKI/lCHOT (F) 34,83 37,13
AnaHiH 7,36 6,75
ApriHiH 5,0 5,03
AcmnapariHoBa KWcJI0Ta 12,74 10,68
lctunun 2,05 2,55
IminuH 5,28 6,63
I'nyramiHOBa KKCIOTA 20,53 13,5
[1ponin 3,82 5,87
CepuH 5,62 6,19
nya 3aMiHHUX 65.17 62.87
amiHokuciot (N)
E/N 0,53 0,59

*ITOTpe6a OpraHi3My JIIOAMHM B METIOHIHi 3aJ0BOJIbHSI-
erbcsl Ha 80—89 % 3aMiHHOIO aMiHOKHMCJIOTOIO IUCTIHOM, a y
deninananini — Ha 70—75 % 3aMiHHOIO aMiHOKHCJIOTOIO TUPO-
3UHOM, TOMY OOMBi Ha3BaHi Mapy aMiHOKMCJIOT OLIiHIOIOTh pa-
30M.
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OTpuMaHi HaMM AaHi 1OAO0 BIUIMBY MPUPOIU
JKepeJsl BYIJIELEBOrO i a30THOTO KUBJEHHS, (dak-
TOpiB pOCTY i BIJIMBY 3HadYeHHS BuxigHoro pH
>KMBWJIBHOTO CEpPEJOBUIIA HAa KOHIEHTpalilo 0io-
Macu TIpu KyJabTuBYBaHHi 7. zonatus 5302 Oynu
BUKOPUCTAHI IIPU ITOCTAHOBLI APOOOBOro (hakTop-
HOTrO eKcIlepuMeHTy, perurika 2*!) i pospaxyHKy
CKJIa[ly KOMIUIEKCHOTO cepenoBuia: 15 r/om? riro-
ko3u, 20 r/mm® muBHOro cyciaa 8° 3a baiHrom,
3,1 r/mm* (NH,H,PO,, 1,0 r/am® K,HPO,,
1,0 r/onm* KH,PO,, 0,25 r/aom®> MgSO,, 3,0 r/om?
IpiKIKOBOTO ekcTpakTy, pH 6,0 [11].

BcraHoBneHo, 1110 Mpyu KyJIbTUBYBaHHI 1ITaMy
T. zonatus 5302 Ha KOMIUIEKCHOMY CepeIOBUILI
3anpornoHoBaHoro ckiaamy [11] 6inok OGiomacu
(Tabs1. 2) MaB MiABUILIEHMI BMICT mpostiHy B 1,5 pa3y,
rninuHy B 1,3 pasy, ¢eHinananiny B 1,3 pagy, Tu-
po3uHy B 3 pa3u, MeTioHiHy B 4,1 pa3y MOpiBHSIHO
i3 cepeIOBUILEM KYJIbTHUBYBaHHS.

IToxa3nuk OGionoriuHoi IiHHOCTI Oinka (Bid-
HOIIEHHSI BMICTY HE3aMiHHMX aMiHOKMCJIOT MO0
BMicTy 3aMiHHUX) OioMacu wrtamy 7. zonatus 5302
cra"HoBuB 0,59, 1m0 OJM3BKO MO BIAMOBITHUX ITO-
Ka3HUKIB Oinka Oiomacu Takux rpubiB, sIK Pleuro-
tus ostreatus (0,52) i Ganoderma lucidum (0,48) [8].

BucHoBku

1. 3a pesynbTaTaMu MPOBENEHHSI CKPUHIHTY B
DIMOMHHIN KyJbTYpi 3a KOMILIEKCOM O3HaK (KOH-
LiEHTpaLlisl OGioMacH, IPOAYKTUBHICTb OiOCHHTE3y
Oiomacu, eKOHOMIUHHWI KoedillieHT pocTy) BUOpa-
HO TMEePCHEKTUBHUI [JisI HAKOMWYEeHHs OioMacu
wram 7. zonatus 5302: KoHLeHTpaliss Oiomacu —
4,5 v/aM°, MPOAYKTUBHICTL GIOCUMHTE3y GioMacu —
0,6 r/ nm>100y, €KOHOMIYHMIA KOe(illieHT pocTy —
47 %.

2. BcraHoBieHO, 1O MJIS IIBUAKOPOCTYYMX
wramiB 7. zonatus 301, 5133 i 5302 npu KyJbTUBY-
BaHHI Ha MOJIOYHIM CMpPOBATLi i IJIFOKO30-IIEITOH-

Crnncok Jiteparypu

HOMY CEpelOBMILI XapaKTepHUN HOUCHEPCHUMN i
JIpiOHOMIOOYJISIPHUIA PICT Y BUIJISIAI KYJbOK PO3Mi-
poMm Big MeHw HixX 0,1 mo 0,3 cM 3 BOpcMHKaMU.

3. CKpMHIHT IXepesa BYIJIELEBOTO i a30THOTO
>KUBJIEHHSI JaB MOXJIMBICTb BUOpATU IJIs1 1UTaMy
T. zonatus 5302 ra0K03y, (PpPyKTO3y, MajabTO3y,
caxaposy, MeNTOH, auriapodocdar amMoHilo K
JKepesa BYIJIELIO i a30Ty BiANOBiAHO, 1110 3abe3-
MEYyIOTh HAWBUIIY KOHIEHTpallilo 0ioMacu — Bif
4,2 1o 6,3r/nM* (Ipu cTalioHapHOMY KyJIbTUBY-
BaHHi), MOPIBHSHO 3 PEIUTOI AOCTIIXEHUX IXKe-
peJ1 ByIJIelto i a3ory.

4. TlokazaHo BIUIUB 3HAaYeHHS BuximHoro pH
cepeloBHUIlla HA KOHIEHTpalio diomacu T. zonatus
5302: mpu 3HaueHHi BuxinHoro pH cepenoBuila
5,5 1 6,0 xoHueHrpatis 6iomacu 7. zonatus 5302
OyJia HaibinbpLIO i cTaHoBMA 6,5 1/1M3.

5. Cepen nmoclimkeHUX mxepesl (aKToOpiB
pocTy KynbTUBYBaHHS 1wtamy 7. zonatus 5302 Ha
cepeloBUllli 3 MUBHUM CYCJIOM abo BinBapoMm Ay-
00BOI KOpHU 3a0e3leuyBayio HaWOUIbIE 3HAYEHHS
KOHLeHTpallii 6iomacu 6,8 r/aM> Ta €EKOHOMIYHOTIO
koedirienra pocry 44 %.

6. IIpoBeneHi JOCTIMKEHHS CTaJli BUXiTHUMU
IJIsI DOCHIIIKEeHb 3 MiA00pYy CKIaay KOMILIEKCHOTO
cepeloBMIlA IS T[JIMOMHHOTO KYJIbTUBYBAaHHS
T. zonatus 5302. Pe3ynbTaTu aHali3y aMiHOKUCIOT-
Horo ckynany Oiomacu T. zonatus 5302, orpuMaHOi1
DIMOMHHUM KYJIbTUBYBAaHHSIM Ha KOMILIEKCHOMY
CepeloBUllli, IOKa3aldu IiJABUILIEHUMI, TTOPiBHSIHO 3
BUXiTHUM CEpelOBUILIEM, BMIiCT TUPO3UHY i METio-
HiHy B 3,0 i 4,1 pa3y BianosigHo.

TakuM 4YmHOM, aHadi3 aMiHOKMCIOTHOI'O
ckiany 6iomacu T. zonatus 5302 mae 3Mory roBo-
puTH Npo OioJIOriYHY WIHHICTh 1ILOro rpuba 3a
BMICTOM aMiHOKHUCJIOT i HEOOXiAHiCTh OilblI Ae-
TaJIbHOTO BMBYEHHS MOro OioXiMiYHOTO cKjiamy 3
METOI0 pPO3pPOOKM TEXHOJIOTil (pyHKIIOHATBHOTO
XapuyoOBOro MPOIYKTY.
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J1.0. Titoea, |.P. Knevak

OCOBNMBOCTI KYNbTUBYBAHHST BULLOMO BA3WOIANIBHOMO MPUBA TRAMETES ZONATUS HA PIOKUX CEPE-
NOBULLAX

Mpo6nemaTtuka. basungianbHi rpubu T. zonatus € NPoAyLEHTaMU OKUCHIOBANbHUX i LEMONOMITUYHMX (hepMEHTIB, a Takox nonica-
XapuvaiB 3 nNpoTUNyXIMHHOK Aieto. [ouinbHICTb AOCNIMKEHHS Nonsrae B TOMy, LLO Al CTBOPEHHST GioTexHonorii yHKUIOHANbLHOI Xap4oBoi
BiomMacy Ha OCHOBI LUTaMIB i3 BITYM3HSHUX KOMNEKLi HEOOCTaTHBO BUXIAHWMX AaHWX: AaHi LLOAO YMOB KyNnbTUBYBaHHS i CKaay cepenoBuLl, Gio-
ximiyHoro cknagy 6iomacu T. zonatus ypmBYactTi.

MeTa pocnigxeHHs. [poBecTV CKpUHIHT WTamiB 6a3vpianbHux rpmbis T. zonatus Ha pigkMx cepefoBuLLax, BCTAHOBUTU BMMB
cKragy cepefoBulLla Ta 3HaYeHHs BMXigHOro pH cepegoBula Ha KoHueHTpadito 6iomacu T. zonatus 5302, BUBYMTU aMiHOKUCITOTHWIA
cknag, 6iomacu, oTprMaHoi Npu rMUBMHHOMY KynbTuBYBaHHI T. zonatus 5302 Ha KOMMIEKCHOMY CePeAOBWLL.

MeToauka peanisauii. O6’ekTn 4OCNIMKEHHS — TPMHAAUATL WTamiB 6asvgiansHux rpubie T. zonatus IBK. MeToau rmmbuHHoro i cta-
LlioHapHOro KyNnbTMBYBaHHSA CTaHAAPTHI, YMOBU KyNbTWBYBaHHS NiaidpaHi ansa wramis. KinbkicTb 6iomacy BU3Ha4Yanu BaroBuM MeToaoM,
BMICT CyXMX PEYOBUH Y KynbTyparbHii piduHi — apeoMeTpuyHnM MeToaoM. [repeno ByrreLto i a3oTy JofAaBanv B CEPefoBULLE B Kinb-
KOCTi, ekBiMOnsipHiN BianosiaHo 20 r/am® riokoan B nepepaxyHKy Ha Byrmewk i 3 r/am® NaNOj; B nepepaxyHKy Ha a3oT. AMIHOKUGNOTHUIA
cknag 6inkis nicns BiANoBigHOT 06pobKM AocnimKyBanu 3a JONOMOro aMiHOKMCNOTHOro aHanisartopa T-339 (“Mikrotechna”, Yexis).

Pe3ynbTatn gocnipgxeHHs. 3a pesynbTaTamy CKPUHIHFY BUSIBMEHO LUTAM 3 HaWKpaliMMuW POCTOBMMW XapakTepucTukamu
T. zonatus 5302: koHUeHTpauis Giomacu — 4,5 /g’ npogykTuBHiCTb BiocuHTesy Giomacu — 0,6 1/ ,D,Maﬂoﬁy, E€KOHOMIYHUI KoediLliEHT
pocty — 47 %. BubpaHo pxxepeno Byrnewto, a3oTy, haKkTopiB pocTy, BUXiAHe 3Ha4yeHHs pH cepefoBuLla Ans cepenoBuLLa KynbTUBYBaH-
HA T. zonatus 5302.

BucHoBku. biomaca T. zonatus 5302, oTpumaHa rmMMBMHHUM KyNbTMBYBaHHAM Ha 3amnporoHOBaHOMY KOMMIEKCHOMY CepefoBU-
LLli, XapaKTepu3yeTbCs MiABULLEHUM BMICTOM TUPO3WHY i METIOHIHY. Moka3Huk BionoriyHoi LiHHOCTI Ginka wramy T. zonatus 5302 craHo-
BvB 0,59, o 6nm3bKo A0 BiANOBIAHWNX NOKa3HUKIB Takux rpubis, sk Pleurotus ostreatus (0,52) i Ganoderma lucidum (0,48).

KniouoBi cnoBa: 6a3uaiansHi rpubn; Trametes zonatus; CKpUHIHT; FMMOMHHE KyNbTUBYBaHHS; cknaj cepefoBuLLa; biomaca.
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J1.A. TutoBa, U.P. Kneuak

OCOBEHHOCTU KYJNbTUBMPOBAHWA BbICIUNX BASWOWAJIIbHLIX TPUBOB TRAMETES ZONATUS HA XXWOKWMX
CPEJAX

Mpo6nemartnka. basvavanesHble rpubsl T. zonatus ABNSIOTCA NPOAYLEHTaMWU OKUCAUTENbHBIX U LENoNoNUTUYEcKnX epmMeH-
TOB, @ TaKKe MonMcaxapugoB C MPOTMBOOMYXOneBbIM AencTeuem. LienecoobpasHocTb MccreoBaHNa 3aknioyaeTcs B TOM, YTO Ans
co3faHnsa buoTtexHonormm yHKLMOHaNbLHON NULLLEBOM BUOMacChl Ha OCHOBE LUTAMMOB M3 OTEYECTBEHHbIX KOMNMEKUWI He[oCTaTouHO
MCXOAHbIX AaHHbIX: Maro AaHHbIX N0 YCMOBUSIM KyINIbTUBMPOBaHUS U cocTaBaM cpef, buoxvmudeckoMy coctaBy Guomacchl T. zonatus.

Llenb nccnepoBaHus. MpoBeCTU CKPUHUHT LWITaMMOB 6asuamnanbHbix rpuboB T. zonatus Ha XWAKUX cpefax, yCTaHOBWUTb BMMSI-
HWe cocTaBa cpefbl U 3HavyeHust ucxogHoro pH cpeabl Ha KOHLUEeHTpaumio Buomacckl T. zonatus 5302, N3y4nTb aMUHOKUCIIOTHBIN CO-
cTaB 6romacchbl, Nony4YeHHoN Npu rmybuHHOM KynbTuBMpoBaHuu T. zonatus 5302 Ha kOMNNeKcHoW cpeae.

Metoauka peanusaummn. O6bekTbl UCCedoBaHNA — TpMHaALUaTh WTamMMoB GasuaunanbHbix rpubos T. zonatus WBK. MeTtoabl
rnyGUHHOrO U CTaLMOHAPHOIO KyNbTUBUPOBaHUSI CTaHAAPTHLIE, YCMOBUS KyNbTUBUPOBaHUSI nodobpaHbl Ans wrammos. KonmuyecTBo
6uomacce! onpeaensny BeCoBbiIM METOAOM, COAEPXaHNe CyXVX BELLECTB B KyNbTyparnbHOW XUAKOCTU — apeoMeTpUYeckuMm MeToaoMm.
WcTouHnK yrnepoaa u asota fo6aBnanm B cpefly B 3KBUMOMAPHOM KonmyecTse, koTopoe cooTaeTcTayeT 20 r/am® rMiokosbl B nepecyeTe
Ha yrnepoa v 3 r/om® NaNOs B nepecueTe Ha a30T. AMUHOKUCTIOTHBIN COCTaB GENKOB NOCre COOTBETCTBYIOLLEl 06paboTkm nccrenosa-
1 C MOMOLLIbIO aMUHOKUCIIOTHOro aHanuaatopa T-339 (“Mikrotechna”, Yexus).

PesynbTatel uccnemoBaHus. B pesynbrate CKpuHUHra OOHapyXeH LWTaMM C JyYlUMK POCTOBBIMW XapakKTepucTukamm
T. zonatus 5302: koHUeHTpauus Guomaccel — 4,5 rigm®, npoayKTUBHOCTb GrnocuHTeda Buomacchl — 0,6 r/,El,M3-CyTKVI, 3KOHOMMUYECKNI
koadpcpuumeHT pocta — 47 %. OnpeaeneHbl NCTOMHUK yriepoaa, as3oTa, hakTopoB pocTa, UCXOAHOE 3HaveHne pH cpedbl KynbTUBMPO-
BaHus T. zonatus 5302.

BbiBoabl. Buomacca T. zonatus 5302, nonyyeHHasi npy rMyGMHHOM KyNbTUBMPOBAHUM Ha KOMMMEKCHON cpeae MpeasioXXeHHOro
CoCTaBa, XxapaKTepuayeTcs NoBbILLUEHHbIM COAepXaHneM TUPO3nHa U MeTUOHMHa. MokasaTenb Gronornyeckoln LeHHoCT Berka wram-
ma T. zonatus 5302 coctaensn 0,59, 4TO CONOCTAaBUMO C COOTBETCTBYIOLLMMM MOKa3aTensMu Takux rpuboB, kak Pleurotus ostreatus
(0,52) 1 Ganoderma lucidum (0,48).

KniouyeBble cnoBa: 6a3vavanbHble I'pVI6bI; Trametes zonatus; CKPUHWHT; ITIy6VIHHO€ KynbTBUPOBaHME,; COCTaB Cpeabl; 6uomacca.

PexomennoBana Panoto Hapniitiiia no penakiii
(dakynbTeTy GioTexHOJIOrII i OioTexHiKU 3 moTtoro 2015 poky
HTYY “KIII”



