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Characteristics of Tree Species as a Culture Medium
of Edible Mushroom

—Influence of the wood extractives on the growth of Tamogitake
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CEBZL, ktr, =X Ry, FAT, IRy, REXRY, 24 X rBOEBIBY
SR, BREE, BREEAESLL, ToNIEEHREEC LT, »oEECETT
e, LA RBECLDEVERINB BB TEL L LEBRET LIS, %
te, BEOE,OWI &, BEROHARARRE LT, BROBHFCLE, Lind, Hy vl
4, HEERS?Y 2&ATWEE, EIRICHTHHELBEE - TWHZ b, FEMN
KB ez ERB LR,

25 LERE, BXERR, ZMEE AGBRSOBRSMBL - TETWS, kh
Th, BR, EEOREMEBIERORRED, EABALL TS, HFovf 2 rBIFCHG
bhb7A¥, ar 3 lOTRARAMLL, BERFRBALTCEREY A Xy DEED,
HBFN56 £ THIEL 19Z BY Lo kAKX ARBRTH B LIXTETE L,

TOXHYBBECR LT, ¥4 2 rEOSFERBERM XA CIHEDO DD B, FETH
HTWBH, T, ABEHE - HRRdien, Fh, oo AE, ExiE, +2
a, =X ry, eI Ry, REXFRrSCBETATRR, XA, BEEE REEE
BB LTI, BBRANRKEIELELTVWS, ThbOBEL, EEREAERTHY, FEX
RIBHAT, FRATEXLBEAE LI ENTS, LrLichib, 2 BRENERSUEEY
AuvbE, FEEREETTOMMIMY, ZORELIELIBT TS, fléLTR, »75, 7
VED 2 V= vERELGUBEOERN—RTCLRBATAL, vy, 2x¥2ronEg
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WMo ) &, BB AEERO KHR—BFcHBIEE, BRBTIRET
b5,

2. ® »

2.1 BEEEEEK
HRE; x =¥ 258 (Pleurotus cornucopiae (PErs.) ROLLAND)
BRAK; =VvY<¥27 35 (Prunus sargentii REHD.) 1981 4 (FEF156 4£ 10 H), 1983 4
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(FEM58 4 10 ) A FE M ARBERTRE L LD TH 5,
2.2 MB RS KT 0 Bk 05 REM S FiERER
HERREAELACTAE L L, BAMELAE, =%/ -A#HHAERTG, SHHBAR
ABE LY, =2/ - L1HHHEEE, EMHELABRBREHACT 22X¥25EHOv s —LVH
TOEAMRERES LORE € v COREEREZT - 12,

Wood meal of p,Sargentii Rehd,

Extracted with EtOH

i 1
Residue EtOH sol,

Ext. n-Hexane

| 1
Residue n-Hexane sol.

l
Ext. Ether

I 1
Residue Ether sol.

Fig. 1. Fractionation scheme of Prunus sargentii Rehd.

=&/ - flfl, Sbi Fig. LiIomd 7k Table 1. Composition of liquid

TEBE#MB LT, n- ~F 4 VATEE, =—7 4 medium
RSP E, Thbo# Tablel. R THKOK Constituent ) Content
™ 2 100 ppm, 10ppm K755 X 5 ICEML, Thiamine-HCl 1mg/¢
B, Wbk, sEX¥srHYEML, 2PCRE KHLPO, 1 mg/4
CaCl;-2H,0 0.5 mg/{
70% oREFPT 1l AHERE, BEERTHIE L. MgSO,+7H,0 0.5 mg/é
2.3 HROENE, RED FeSQ,+7H,0 10 mg/¢
_ MnSO,-6H,0 7.2 mg/é
5x1d5em Do) A FAN T AR EAL, BHERC CuSO,+5H,0 1 mg/¢
s . — Glucose 30g/¢
BRXvEY: =T LA T LT Peptone 6/t

BOALHEERINVE Y, n-~F v ET, ¥
EH, FfEdaIeWHA B C D EF Gl
thbomED TLC, m.p., H-NMR, MS, UV 2 JIE LT, BEXRE L1,

» B A

R B TLC (b =v: ¥B: ¥B=—51=5:1:4): Rf=063 7 vi{ikzxr
7 » = (DSA): s m.p. 183~187°C
UV 2E%H nm (log ) : 288(4.30), 337 (sh), ABQE+NOH nm (loge): 276 (sh), 284 (sh), 328 (4.45),
AELOH+Ne0AC n (log €)1 283 (sh), 328(4.41) AZQE+A10L nm (log ¢): 311 (4.32), 366 (3.94)

Initial pH 5.5
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MS (m/c): 286. 0819 (M*: C,gH;,O5), 285, 179, 153, 134 (base ion), 121, 119, 91
NMR (200 MHz, 6{3%)%¢0): 2.75 (1H, q, Jets= 3.42 Hz, Jgem=17.09 Hz), 3.19 (1H, q, Jtrens=12.7
Hz, Jgem=17.09 Hz), 3.83(3H), 5.5 (1H, q, Je1s =342 Hz, Jirans=12.95Hz), 5.97 (2H, m), 7.00
(2H, d, 8.79 Hz), 7.49(2H, d,8.79 Hz, 9.61 (1H), 12.19(1H)

DEDERIY, AVvH275xFvERZELR,

% B B

EASRRE TLC (¢t =v: ¥ : ¥BM=F21=5:1: 4): R,=0.62
DSA: ¥Ff m.p.141°C _
UV 1ECH nm (log ¢) : 288(4.31), 336 (sh), AZOH+N20H nm (log ¢): 288(4.37), 422 (4.23),
AELOH+NaOAe nm, (log &) 1 288 (4.22), 337 (sh), ABCOH+41Ch nm (log ¢): 321 (4.48), 368 (4.02)
MS (m/e): 286. 0842 M+ : Cy¢H,,Os), 285, 193, 180, 167 (base ion), 166, 120
NMR (200 MHz, 6(3822:¢0) : 2.75 (1H, q, Jeis=3.41 Hz, Jgem=17.09 Hz), 3.21 (1H, q, Jtrans=13.18
Hz, Jeom=17.09 Hz), 3.85(3H), 548 (1H, q,Je1s=293 Hz, Jirans=1319Hz), 6.04(2H,d,J=
244 Hz), 6.05(2H, d, ] =244 Hz), 6.91 2H, d, J=8.79 Hz), 7.04 (2H, d, =879 Hz), 8.55(1H),
1215 (1H)

DEoERLY, ¥75%x5vERAEL,

w B C

L S R AR N T TLC (br=v: ¥E: ¥B=521=5:1: 4): Rr=0.66
DSA: #fa m.p.196~197°C
UV AE9E nm (log ¢): 290(4.25), 336 (sh), 2ABQH+NeOH nm (loge): 328(4.48), ARQH+Ne04enmy
(log €) : 281 (sh), 328 (4.29)
MS (m/e): 256. 0744 (M* : C;sH;,0,, base ion), 255, 179, 153, 152, 124, 104
NMR (200 MHz, 3{520:60): 2.81 1 H, q, Jors =341 Hz, Jgom =17 05 Hz), 3.18 (1 H, q, Jrans =12.7
Hz, Jgem=17.09 Hz), 558 (1H, q, Je1s=3.41 Hz, Jirans=12.7 Hz), 5.97 (1H, d, =244 Hz), 6.01
(1H,d, J=2.44 Hz), 749 (6H, m), 9.62(1H), 1217 (1H)

DEoRERID, €©/xv7y) vERELR,

» B D

EELRE TLC (br=v: ¥@: ¥M=F1=5:1:4): R=055
DSA: #fa m.p.258°C
UV AERH nm (log ¢) : 289 (4.17), 336 (sh), AEQE+N2OH ym (loge): 324 (4.44), AELGE+NaOAe
(log ) : 288 (sh), 328(4.16), AEQH+A10h nm (log ¢): 311 (4.39), 3.66(3.90)
MS (m/e): 272. 0685 M+ : C;sH,;,05), 271, 179, 166, 153 (base ion), 152, 124, 120, 107, 91
NMR (200 MHz, 6{3222%%): 2.73(1H, q, Js=293Hz, Jgem=17.09 Hz), 3.19(1H, q, Jirans=
12.69 Hz, Jgem =17.33 Hz), 546 (1 H, q, Je1s =2.93 Hz, Jirans=12.69 Hz), 5.96 2H, m), 6.9 (2H, d,
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8.79 Hz), 7.40 (2H, d, 8.79 Hz), 8.56 (1LH), 9.62(1H), 12.19(1H)
DLEDERIY, 7y v¥y=vi@Ell,
% B E
EEEHR T TLC (br=v: ¥E: FM=F1=5:1: 4: R=057
DSA: #f m. p. 208~211°C
UV AE9H nm (log €) : 292 (4.21), 335 (sh), AESH+NaOH n (loge): 275 (sh), 282 (sh), 326 (4.40),
AESOH+AICL m (log ¢) : 314 (4.41), 365 (3.91)
MS (m/e): 302. 0778 M+ : C,¢H;,Op), 301, 273, 165, 153 (base ion), 152, 150, 148, 135, 121,
107
NMR (200 MHz, 3{G22c0) ; 3.82 (3H), 4.65 (1H, d, J=11.73 Hz), 512 (1H, d, J=11.23 Hz), 5.96
(1H,d,J=195Hz), 6.00(1H,d, J=196Hz), 6.98(2H,d, J=8.75Hz), 751 (1H, d, J=8.3 Hz),
9.78 (1H), 11.69 (1H)
QEDERID, erervyz) VERELR,
% H F
smmptkgy  TLC(rr=v: ¥M: ¥B=F1=5:1: 4): R,=046
DSA: Ef5 m.p.222~227°C
UV 2ECE nm (log ) : 291 (3.88), 337 (sh), AEQHYF0H nm (loge): 327 (3.94), AEQH+NeOAcpnm
(log ¢): 285 (sh), 328 (3.86), AE3H+41%% nm (log ¢): 312(3.82), 374 (3.42)
MS (m/e): 288. 0598 (M* : C;sH;,O4), 259, 165, 153 (base ion), 136, 134, 107
NMR (200 MHz, 6{32::°°) : 4.67(1H, d,J=10.75Hz), 5.09(1H,d, J=10.74 Hz), 5.95(1H, d,
2.44 Hz), 6.00 (1H, d,1.96 Hz), 6.9(2H, d, 8.79Hz), 7.43(2H, d, 8.79 Hz), 8.53 (1H), 9.72(1H),
11.71 1 H) '
DEDOBERIY, 7TreFvFIv (3Y7=v) LAELR,
w B G
wE RS TLC (rr=v: ¥B: ¥B=F1=5:1:4): Rr=052
DSA: #f& m.p.300°C LI E
UV 195 nm (log ¢) : 267 (3.87), 333 (3.90), AEQE+N4CH n (log ¢) : 272 (3.81), 305 (sh), 384 (3.93),
ABLQH+NaOAe nm (log €) : 267 (3.93), 297 (sh), 340 (3.92), 405 (sh), AESF+41CL nm (log e : 278 (3.98),
300 (3.94), 339 (3.97), 385(3.93) '
MS (m/e) : 284. 0685 (M* : CyoHiOs, base ion), 283, 255, 167, 166, 138, 128, 118, NMR (200
MHz, 5BXS0-%) ; 3.87 3H), 6.38 (1H, d, 1.95Hz), 6.77 (1H, d, 244 Hz), 6.85(1H), 6.94(2H, d,
8.79 Hz), 7.96 (2H, d, 8.79 Hz), 10.39 (1 H), 12.96 1 H)
UEo&RYY, Yva=vEiRELL
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2.4 ERWEMRAOERHRER

¥, 100 ppm, 10ppm, lppm icie’ X 5 CEGHEHPTHEML, WE, BWK,
2EXF 2 rEYEGEL, 23°C, BE 70% O+ T13~18 AMKEK, BAERTMEL, i
BRI LI,

F1:, BOREERE7 I A/ A FVETH-Ieled, Pruns B EEh T W57 7+/
L FEDD L, ~ARVFY, BFvh) Y, FreFv, 2) vy, BKEEOLF Y, ~
ARY o vEBRELTHVE, FBREoBEr T, 77X vefv, BRL
ek TOHBWEYRARLIDIR, ~ARY)UviFAAL vERAVE, ThHERIZ, HED
LAROFET, BAMREREZT -

3 HMRLER

3.1 HMHHOMRHREFHISTER

vy — VEOEABAMEROEABRERERER IV v BREXERERY, Fig. 28X
Ut Table 2, 3, Photo 1 ©RT, =%/ —AHHBABRT > Lic kb, EAROMRIZELL
BAkIhs, ¥, —KRBERCET BRI, FHLT20gIHNARBDLR, INE
¥TORKD 2 AREL kot, FEGOW, kL3, BLERBEHEOLOL, HFAEAR
BEBOL DL O, WRLERIEDORE, T, ThHOKBRID, =V Y<¥7
sp=x - AHPRR, 2EF2rHCHTHHENENEG TR TV 3O EBbI%,

WEERTORERMEEBRGEREY, Table4 ©RT, 100 ppm TiX, =%/ — A HHHH

Cem) 1t9) Table 2. Growth of the mycelium on the
wood meal after inoculation for
— 7r =110
g 10 days (cm)
B . |
e sF < 100 Control Hot-water EtOH
= 3
2 2
s o Ezoyamazakura 43 4.6 6.3
S S b= A - qQ ..E
5 A 3
B o ° - Table 3. Weight of the fruiting body
S 4 b <48 £ (g/bottle)
@ '™
s o | Hot-water EtOH
- :: ,.L § Contro ot-water
P
g 2 First 3477 39.25 52.32
& Second 47.38 49.80 51.39
@ :Control Total 82.12 89.05 103.71
A ;Hot-water

W GEtOH

Fig. 2. Growth of the mycelium on the
wood meal and yield of the frui-
ting body.
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Table 4. Oven dry weight of mycelium on the synthetic medium
(Growth index)

100 ppm 10 ppm 1 ppm
EtOH sol.
n-Hexane 29 59 —
Ether 4 79 —
Residue 49 85 —
Hot-water sol. 99 96 97
Ether 73 89 88

D= —FATERNE LAEHRELTRL, BEALEROMENBD bR sT, ¥,
ZD=—FARBHEOMEEILE L, HARMT224% TH - T, n- ~F 4 VA& T, 100 ppm
TEWEEHESLR L, LrL, TofEER, WARMT0.07%Z &4iehsi,

3.2 YRPEESOBERBERRE

ARABRICHAVCEED S LOEML, Fig.3ezolBdRLl,

L EFRBER% Table 5 wRT., FfEIL Growth index TR LTHAHDTHEMBA N I W
B, BhMRCHEEDRLREVTEETRT,

7 737 V3, 100 ppm THEHENEECHCLOREL T, ¥/ v 7Y v, A
VHISRFY, FI5RFVORERY Photo 2, 3, 4 T T, BARDOBENILALRDS
hicW8, BGEEHRESY R LA, 10ppm TiX, 7V v¥F=v, ~ZAVvFvokiicll#E
BMBENEEAERDOR B DEH -7, 1ppm TIREWERES L REDRELXRTLO

(;0 @ O
(DR=R (5)R=H
(2R;= CH3 R,=H O 0 (15)R=C;,H,,04

(3IRy=H ~ Ry=CH

(13)Ry=H R,= C12H2109 OH
HO @ 0. @ OR HO @ 0 @ OH OOH
(7)R=H

O(HWH
(6IR=CH {1R=C;,H5104

0 @ Ho 0 @ H300 0 OH
©¢ @@ @ |
OgH,1Cy,0
0 OH O OH 9M21%12 @0 Hy
@ (1o (i @
(1)Naringenin (2)Sakuranetin (3)Isosakuranetin (4)Pinocembrin (16)

(5)Hesperetin (6)Dihydrokaempferid (7)Aromadendrin (8)Toxifolin OH
(9)Flavone (10)Chrysin (11)Genkwanin (12)Quercetin (13)Naringin
(1)Rutin  (15)Hesperidin (16)Hesperidin methylchalcone

Pig. 3. Structure of compounds.
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Table 5. The effects of flavonoids on growth of P. cornucopiae

Growth index

Compounds 100 ppm 10 ppm 1 ppm
Naringenin 37 99 110
Sakuranetin 24 43 104
Isosakuranetin 10 61 102
Pinocembrin 4 52 101
Hesperetin 46 95 98
Dihydro-kaempferid 41 83 101
Aromadendrin 86 91 84
Taxifolin 103 97 94
Flavone 4 43 94
Chrysin 80 76 82
Genkwanin 97 98 94
Quercetin 99 107 100
Naringin 101 104 107
Rutin 87 94 86
Hesperidin 89 90 91
Hesperidin-methylchalcone 84 93 97

Oven dry weight of mycelium in media containing compounds %100
Oven dry weight of mycelium in blank medium

Growth index =

LYo

3L OH#ER {27 5.3,/ — A M3, 77537 vEELT, BUWHEESRELX L,
M Th, 23U ) VBB TH Y, 100 ppm THGREDELRL, 1ppm THVEE
HERT LI, “O&ERIL, #3REw Poria vapararia % Polystictus sanguineus %\ 7z
WD R Coniophora olivaceae % Lentinus lepideus ir X% B\ e BED L3R H{BR
Lo, TRIREOBRC X » THWIhIBRNRRD 1D, BHEHRMIhIHELY
BTELELETERVERDHZLILIBLDLELhE, CORBERIEABRT X ¥
Y VESBRCARLI T~V ORB THADBRIZIVEW IR L —FTs, ¥k, 3L
COHENRDL ZEie k- T, HEHENBDLhBEAE LTE, 520 OHEL 40 »
AE=AEEDOBOKERZEN, S OHENROL LRI THDLIDZENHETS
DhdH Lty '

73RV, BRO7 A VHRERCRVGERBRIBEDEY R L, KR% Photo 5
wnT,. fliodonr, BUWHEEYHE, Flr AL es Vo X510 ppm THWEESRY
TTd0dHol, Thid7 74 VB, —BEKkCEE L K, 100 ppm OEHBHT, B
WS H, bl MR LTL 5e®, BRI, BILic7 7 X vBRERCEWRE
TLOIFELRWEDTHBERbRS, AT, BRELXLRV7 7R VHREGIEES
BERTo L, 73 XVERAGN s =¥ 7 rHCTHHEREL S0 L Bbh 3,
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EARI, >V v¥FVvREBETHWREDREF LML, TXTHVEEDHRY
Rlfe, 2B 7Y 2 vOEOHEBEEELZHFED W5, i, BRETCOVWTHSED
EXGTH, 75874 VERORE®RLDHT 2B T THr5LeBbhs, ¥,
EXMHER S RSB T AT vy I — R R = F v 2 —E R EOBROD W R RET 22 Oh
3 Lz,

4. &

ARRTIE, FEXFFrBRATHE= VT <9 2 SHERSOBBYRE L.

=Y FD=E ) - ARHBBRMNE, FEF 2 rECHLT, BAMRCHEESHRY
3h, Lind, TEERECIEREYE2, Z0=F/ —VHBRSGD5 S, =—71H
BER, BCRCEABRBAENREZR L,

T FAABERCESENAYWER, FR7FE/ 4 FETHD, 777 vEBEO2 X
FV, AVHISFTEFY, FYIVEF=2Y, v TV Yy, 753 A EoLe ey v
720 F, Te=FvE Vv (#Y5=Vv), 75RAVEDY vI=VvRBEIR, 0O,
BERTHWkEF VR v, r 2t i3 GLC, TLC CHETHZ ENXHEERINL, *1,
V7SI, 7R A VERSLBEETLZLNALRTED, TOflic, =)o 75
%—»,7»$%V,9tFn~wﬁt§V§X?wmw?w,9997,?9}999%
YvzZaem—N, FY72)F, Y2AT 4 VREPFETSLZ LBEEY ThTvs,

BERELL7SE/ A4 FERIV

BT RN LR EERTCOREAMREE o 0 H3C0 0 oH
BROKE, BrBEVCEERRERLLD
iz, Fig. 4 ©R Lklir b0/ v OH 0 oo
TV, AVHIGRFY, $ITRF
v, 75 R VTHote, ElThbOF
%mwa%oﬁmg?ﬁ, REShi HOCH3
frig, EmECOBE/LL T, HEHRED
BECEAEDERS, TROOMO i -
MBI OV TiT, BNYOEOTE
Dz, EHRMYI AL THEL
T OB REY—TCRTEWY, BELOMEEOLDEMETE R\, ¥, £h
EFREROBRRERL Y, EHroMatE L - - Bioreceptor M AFET 570, WEHE
EPBREOEBRT CHEEOMIYELESIZ LIXTERVTHH 5D,

75874 VEOBRCHTAMHSROBEHRE LTE, 140 sAF =1L 5D
OHXE L PHABNESBEEE TEROSBREF2HERLICESE (Fr—1t) 25 1®

Pinocembrin Isosakuranetin

Flavone Sakuranetin

Fig. 4. Structure of antifungal compounds.
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EHEXRFREEHBRFREE $425 B1E

BERERATRLRC 105 10d?), 2) BRAREETS SHEOFHYIAET 2 ™™, 3) &
BRECHERN S OND T v e ARAETHRDD RENEFOhHM, SEOERTIE, 7
FHE A FEOMEHROBRHIIBETE kT, L L, BREY LKW T I8 v
WCIEHRY R LIz &b, 1) OBEETTY £ 4 VEOHEEELYSZRT 503488
LThAH S,

GBI, BREELVCIELLDT T r—F, ELSBEFRDHLORRL ENE T h

%, Fhic & 0 4EEPE Bioassay O FHOBMR, i, AME#E OBELY, Foft
TEIFBRAOKHAED B,
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Summary

Sawdust obtained from a wood of Ezoyamazakura (Prunus sargentii REHD.) was extracted
with ethanol and hot water respectively. v ‘

The both extracted sawdusts were inoculated with Tamogitake (Pleurotus cornucopiae
(PERs) RorLranD). After cultivation, the mycelial growth and the yield of fruit bodies were
measured. Mycelial growth and yield of fruit bodies were increased by ethanol extraction.

To clarify the chemical nature of growth inhibitors in the ethanol extract, the crude
extract was fractionated by n-hexane and ethylether successively. The ethylether soluble
fraction showed the strongest inhibition on the growth of mycelium.

Seven flavonoid compounds were isolated from the ether fraction by means of silica gel
column chromatography. These compounds were identified by UV, H-NMR and Mass spectra
to be sakuranetin, isosakuranetin, dihydrokaempherid, pinocembrin, naringenin, aromadendrin
and genkwanin respectively.

Antifungal activity of sixteen compounds, which consist of seven isolated samples and nine
authentic samples, were examined.

Most of the authentic samples are usually found in the wood of cherry tree. These
compounds are five flavanones (1, 2, 3, 4, 5), three flavanonols (6, 7, 8), three flavones (9, 10, 11),
one flavonol (12), three glucosides (13, 14, 15) and one chalcone (16) (Fig. 3). The results of
the experiments are shown in Table 5. It is found that pinocembrin, sakuranetin, isosakuranetin
and flavone show strong activity on the growth reduction of Tamogitake (P. cornucopiae).
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Control Ethylalcohol Hot water
extract extract

Photo 1. Fruit bodies of Tamogitake (Pleurotus cornucopia (PERS)
ROLLAND) produced on the various cultivatied medium.

Control 100 ppm 10 ppm 1ppm
Pinocembrin

Photo 2. The effects of Pinocembrin on the growth of P. cornucopiae.
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Control 1 ppm 10 ppm 100 ppm

Flavone

Photo 5. The effects of Flavone on the growth of P. cornucopiae.



