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Studies on Effects of Water Extracts
from Karamatsu (Larch Wood)
on Mycelial Growth of Edible Basidiomycete Fungi

Koji TAKABATAKE



BT 10 '97

BABTHORTICRIEFTHS vV KMHYORLEICET 2R

2 8 ¥ 5§
B =%

5% D et e ettt et et et e e e s et e b et e et eh st ea ettt rentat 3
1B BEIEDHFID - oocverrrerer e 4
H2% MEARBTEOBAMRECRIZT A 57y KL OB -ooovvvvrsssnssissreees 7
EIE BTV K OALEELIR, +eoovveeeereremmrreermmnee et 7
1. BHERIS D UTHEE --ooerervereremrestrontinestiiictiessiet ettt at et senaee e 7
2. &% L TR TRIR 7
H2H BRI T 7Y OKMEPEIEC 350 D EAKREOLEL o rvvvreeees 9
1. BRI KU L roereerreerretraiiriiii ittt 9
2. & B e 9
BIE TN TEA T ORI BT BEARBBE oo 12
1. MBI LU oo 12
2., & 8 R T T PR TR PP P TSP PR 12
HEABN F ER ceeeerreer e 14
&5 I - SRR TR TR TS PRRTE 15
BIE LIITECLDH T YKMEMOBE L BESNBEROBER e 15
EIE H T2 YK DALY - veeveereerrerrrrere e 16
1. FEEEB L UL oot 16
2. & L T 16
Bl 7o/ —WELEBEEDREH oo 20
1. AELB LU HEE oo 20
2. & B 21
o] %ﬁﬁﬁ%&iwﬁﬂj ............................................................................ 21
1. BB L UTTHEE oo 21
2. & PP 22
sZ4E E B ettt 23
s B - TR R LT T T T P P PPN 24

Fad A IwvKMEWICLD
k75 rEOEABRE & HENBEREEORBERLL DBIFR - 24
% 1 ﬁ’l‘]‘ %*@,&Eo)%ﬁ{t ............................................................................... 25
1. BB LU oo 25
2. &% - L T P PPN 25
BO2H] Tx/ —IVERMLEBEEDRRERZAL oo 26
1. BB L UTTHEE o oveeerrveeernereneteite ettt et san e an e 26
2. & B 26
BT BEEDMREEZEDIREREIEL «oovvveeererrrrrreeriiiiieeesiiiriee e 27
1. BB LU HEE oo 27



sof & E L L L R L LA L LI LI LY 32
ESE H52VKMEHOC T F rEFEEADFUR o 32
M EREHICE BBIEADFIE oo 33

1. BB L UHIE oo 33

2. & B e 33

o FFIRBEEHEMIC L AFEEADFIH oo 34

1. BRI L UTHEE +oorveerrrreeerrressierssiinesniireesniiesessteee e s rree e e s eannee s eanees 34

2., & T T PP PP P D 34

5535 5%- = T T PR T T PP 37
I T - - - 39
%Gﬁ is%‘%%ﬁ ................................................................................................. 40
5 F= B R T T D T T P P TP P T PP T P PP PP PR P PP TR PP P 43

=3 B e e e s s s s a e 44

B B SCRE ovorererremrmrrrrer et 45
SUMMATrY +++ssosessnnnntesessnseentttttt ettt et ettt st et ae s s s s 52

FRE R RNAFFNFERLTH S,



BHEHIE 10 97

# E

EHECBWT, AFETEE Bb 2o,

FPERRAOREIC TRE - FH - BE (27T
&), takEh, »ahE{roRICHESH, BL
Tzt Bbhad (DI, 1978), T/, H#HH
3%t - BRILBR I I B S ORBICEAICED
N3EH2%h, TARKOPHIEL W BEIEE
oz d8NTWwE (HF, 1983), LA Laflmz
BRPETH MR L BB BET 2858
FHEEI 140 I & (PH, 1982), SBFEL
KBER 7 ATHEDOREMZRE LG THIET S
FEEiL1950FEK» o RER 2 PLICERM¥EE 72
(T, 1982), BifE, RHEOCHOREEHIZ
1993fEBEER T2, 7328 & 2 b (BREFFF, 1995),
19754 (1,265f&M) LDAEREMZMMERL, &
REnZHIBRHKEHOPTEELNEBZ D51
Fol, COLHICERHEOIHDEENKE (K
BELEEIZIE, HBEOWHETIFTEK - @EAMIC
HLTEHELT, EDZDERM A—TIHHERED
=AW EBBLAZEIEWFEEMLREh-2 &,
EOIHTICOBREFBLAEEARITEASH
T EZBLTHHLABEOI2HETESL LD
Kol EzbhA,

LpL, EOZTEERK TR & HERRITK
L{, HRELTIILALDEEREFBSMBET
Y, BEEMIELOBRRIKFEL TR LA
HEL, EOIHBIBIAEEDROBRLELRD
RYRCEREDOHNERL YD EZDINEITK
BUEARRETH S, /2, 1990FELE, FELIE
i 415 rOBMARI DL (FREFFF, 1995),
HREDPSIEED TV AT — L%k L THER
BRAEY LESOY 2R I-ZDOIPRDLNT
Wb, O, EBRRFICHLZLHITE, La
SHBREOEFOSERE B -ERERENT %
TE L TEE T & 2 B RELBERROMALHI Y
BLENTVD FHAREYY 3 Y REE, 1993),

EOIHEIIBNT, BREDKEEL FEKER
BEELBETHY, TOHIIODVTHRIK - K&
ERCBIT2HAGOBIE L BHHERX RES,
1983 : 3, 1986 : Tuneda et al, 1987, 1989 :
Tuneda, 1988 : Ohira et al, 1991, 1992 : KFE 5,

3

1993), BWAKOFKFEEH (Ishikawa, 1967 : L& 5,
1978, 1980 : B4 &, 1978 : Tokimoto * Kawai,
1975 : &% 6, 1971 FHS, 1965 : Kb, 1976
DgkE - FI, 1975, 1978 : Niderpruem et al.,
1964 : Mclaughlin, 1988), WXMENEEEETE
LHRTAK - BHBGOEL (A, 19615,
1981 : JIlE, 1978 : HAF &, 1984 : HHA S, 1966 :
BEA S, 1982), K ¥ ARDBITE RO RMBE L
TFEGER L OBFE RHES, 1987, 1988 : Ohga
et al, 1992a), F ¥ RLERBRENOBEBFEL FE
B e OBIfR (Tokimoto + Fukuda 1981 : Ohga,
1990a) (B L TREAICER L o, BRENHIAR
BRELRFIEHL, BEEFE L5 I1EWT
ERREOWMAHIFTE, S5 1TFFROEEE
PICERLPICEABFEET T L) I 7TV EF
NEWEEPHTCELI L (KK - i, 1978, 1981
cBEREDI LYy —, 1977) AL IR,
L7250 T, EOIHEEIBVTHABEREORS
BEDHBOFEMNREIERLFEERIZTINOL
Zzbhb,

DL RBELS, FYKRRLEREOERED
BREXRL, TNHOFEBVEELBERHICTHED
CHEABNOREREROBRREIL, E0IHEICH
A5 B BRRELBRT 5 LTEEL L
Rt 0Bbhs, ThITBTFHEORERE
HELT, VW/=rBIU) r=vHEWE (TH
5, 1983 : i+ & - 7€, 1988), v o VB (s
A5, 1993), HWHEEE/ SV FEERRS (FRES, 1979,
1981 : Zadrazil, 1974), * ¥R (K&, 1988),
AEBE A B 5 (Yoshimura + Hayakawa, 1991,
1993 : Ohta * Zhang, 1994), H¥FNVE > 2,4-¥
rano7x/ X VEEBE (Tsujiyam et al,, 1993), &
SICFEEFTEUPEELTH 42 v 7 —AMP (F
B - H/JI, 1974), Bt 05 7 — EHEHISP-1 (F
T 6, 1980, 1981 : # R, 1985), L 7o F
(Kawai * Ikeda, 1982, 1983), ZB.&EE: (FR,
1986), EEfHM (BES, 1992), FEHFHEE
OB (Urayama, 1969) EAiEsnTHY,
EOTHABOFRERRECTFEBIR Y £3 - 41t
ZHIERAT A ETHREZARNER SN TETY
b, L2L, ZOZHEERRIEROPREICHERT
512, TTRERERIIRMET, EELTAFET
EHIEHRODOENDD, TOBHICBL TIZRS
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KHRSICH - S RETIE 2V,

EIAHT, BRERKERBZEOWAEKRIZLY,
WALl - REFR 2 POICESHIR T, REMN
BnZ ehbh 7=y ERIRENIZITDON, B,
BRENIA T UMIIEBEM 2 LICFIBIA T
b, 7, BXREBHOMIEEFLICIRYTEDA
TRIMPEESRICBAZATVE, ThbA S
UM ERM T ABRIEIEEOFE/AEL TV B,
N2 VEMERIIENLENELL, T7IKkEN
HLVEOHEAD»S, RHERO—EHLHETDH
AEREBRRZOIHEMEMNL LT, FLALFIH
EhTwRV, LIL, I vkdioksnss
BCHBETIE /T 7 UHELEHLTVWAE
LICKEL, BREICRoTHS <Y BMHERZAE
LT IEI NS4 BETHIENTRRE L
o7z (K&, 1991, 1994), COT I/ KT ¥
YERETAIROTHERM TH B4 5~ vk
By, KELTERIC, LrEIRACEET
&%, ZOKMBYHEFREOBERMEREIITL T
REERZREIE, BREOZHEICFRATAL
AEREL B2 %,

FZTEHETIE, vy AkMBPOEDZH
DB L FEGERICRIZTHELHLMIL
TH T =YK % &R & 0 2 OBRERAEH
ELTHRATAZ L2 BMIC, 1 ECIHETEE
DB E T RIZTRARLY, » 7 < Uil
WIS ABEOEL BN, F2ETIX, Eho
Berhs<ost, $bbiRY 7E EFEE,
EEEO N T2 I MIZoVT, FOKMBIOIL
FHBEWEL ML, &4 0KMHYHEEOER
EDOZHABOREICRIZTHE Y WBRE L,
FEIXETIH T2 YKMHPORMC &L )R HFEE
LERBEEERL-LS Y FEYEVT, h5%
VAR OEL L EENBEROBRRLE, £
4 BFTIIREER I BREERR ORI L A
BEEEOREBELZHELPICLT, BREREC
Rz A5 ykiithoREER LS ¥ r#IC
E B I vKMEBOFTRERZRBE L. £5
BTN T UKIRY 2 ERERE L UERUN
DXRFAEM OEBICHEML T T ¥ 2 RA,
Hh I AKMEHOERANLFAECOWTREL
o ShODKERICETE, B6EETRIST YK
MO RREFERICRTERERLERED

ZHEANOFIABIZOWT, 4HBOBELXEHDTH
BHICERE L,

F18 BREOFR

BFERORRICRIZTEAMLY OB, K
MEHE CHAML AT 28 KM oEHE, B
HFEEOBRRICHEERRA 2T TRSORE L
CBRAShTE:, AR/ %, #53Y, "IV
DEXYT7+Y Y, 7FOIOROVE ML
NDX=bHFV, Z—HVDAFNRVE, 4V
CRAY=FOHNNTO— ), NFZORETFE,
RIA VA= DTG T/ =y, RLRAEDYY
TV UE sVDy =y (X, 1983) LA
MBYHROSBOTERSIHRESNh TS, &
NORERTDNA X T v 41213, AMBHE %
HRELTWED, BT 5 %4 (Coriolus versic-
olor), AF 2 X5 5% (Tyromyces palustris), 7 %
7%V % (Poria vaporria), ¥ £ % % (Polystictus
sanguineus) HHEREN, WIFNRIBWHEEEI AV
bz,

BRAEDOIHEPBAC R BIZONT, FASEKE
DR FARBEHEREREE BT 2 5hEM T2
MEPEDONSL LS IR, BROMBES LR
RETHEOBRMERE & OBk, FFiCstR8Hh
HPOEERFICOVTRBEEND LIk o7,
KBS (1977) &, ¥4 7% (Lentinus edodes) I
MEERERTTHITY, YIEEOMBERS 2R
RLIER, TH<yCIEHRE: 7=/ —VE,
YIEETIRIV VMY UMELAHERSTHE S
ERBALPIC L, &8 - THE (1979) %, SPEE
M (e/%, TheY, A5<Y, AXOLDLH)
DIy )=« RyEVHBPICE, Y4547, ¢
5 % 4 (Pleurotus ostreatus), L./ ¥ % % (Flam-
mulina velutipes), F A 3 (Pholiota nameko) \ZXt§
HHEERASD Y, &1 - B (1986) (X, 4
EEoFZEL Ve / ¥ L DT, HERSTL LTT
muurolol, a-cadinol XEFNTWVWAE I L ZBHLHD
L7 HES (1980) X, AXMTRIA 57 H
DEENLLDT, AXHAEBLUTAMPDL 15
FRICHTABEERTERILAEZS, FEDT
IVF) - VOFELXHER L7z, KIS (1989) i,
P FRYBOT IV a— VRO AN X B
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W48y, 2 X%, 3%y, FXA3, <
4 % % (Grifola frondosa), ¥ TX % % (Pleurotus
cornucopiae, var. citrinopileatus) (Zx$ % BHEEH A
1, Yoneyama et al. (1990) It A FF IRV H
DTanEArBEREAPETHAILEHLRICL
2o =il (1984) &, 7 EF I FIIHTHIYY
< SHMEMOLBERETL, 77K/ 4 FEN
FAMRICHEERERT L EBHLAILE, B
& (1987, 1989) &, SHEEM 2 B - ILEEM 13 HE
DBLHMARBIZBIE 45, F2a, eo5yr
DEREEERFTL, VA5 T7IHLTHEL F -
) X0OALHM, YVIIXFLT  AF kT H
YT AVTTIOLM, FAIETY 973
AHFIG KA X - THAYTOLM, £F%
FicidARA ) ¥@LM, = THTT oY -aY
7 77 OLM O ZEKB SR EREER 2R T
TEEEWHLE, 4, BTEUSNNOBEBICELT,
EERS (1984) i3, 3F 5B (Quercus) BA (=
F3, IX+T, 732X OBERAHMBHRICE
ETBHERV TSN =N, RYFOL VIZRXF VI
ILEMHPEBEDIHENERTHL M) aFiL~
BEORE*HETA I L*HSIIZLTEY, &
B &EXK (1984) 3, A¥, e/ %, TH=RY, &
7=V O EEBEAKMEDICS b)) aFLTERL
RIVTHORBE*HETIRGVPHEETHI L
#;ELTWVS,

—%, HFEEORE IIRERR £ R
W AFRIIZLL, AF, /%, Th=v
HORBBREAMESAL 157, ¥ 55DHE4
BREFIC RS - B, 1984), ¥ F ./ FIHE*
3+, IX+5, 7AFXFOBEKMEDH A7
DEAREREIC B, 1957 @ FEXKDS, 1984), 4
Fa v EEORERRTF VM A5, T F
¥ ORRBERE L FEESBBRICREERE2RT
(% - #5, 1994, 1995) Z EAME SN TWAEE
ThHb, £/, THHS (1992, 1993, 1994, 1995)
BHFEFOBERREICEELT, 423
(Prunus) BOBARICBEL TR HT9 V57
(Inmotus mikadoi) R LT ) XFIZDOAFEETHLT
/ % % o (Daedaleopsis styracina) X, FhFh Y
7T XORKMEY, FIZTI5K/ 1 FR
DEHEGAERY) 7+ ROEBEEIC L - THEREERE
ERRTFOREFEMMRENBIEFHOMIL TS,

L2L, WIholimbiy bIREER2RTi8F
HoBRE, —2wLTERCRESINBY, L
FL2EEICN T AERIZHOPIZER TV,

n 7= VIR (Lariz) OBWARIZHREIILL T
LTBYH, I~ vHvbw b larch wood 1213,
European larch (Larix decida), Dahurian larch (L.
gmelinii), Kurilian larch (L. gmelinii, var.japonica),
Tamarack larch (L. laricina), Japanese larch (L.
leptolepsis), Sabalpine (mountain) larch (L. lyallii),
Western larch (L. occidentails), L. potaninii, Sibe-
rian larch (L. siberica), L. sakaczevii & 5, —f%iZ,
SHEMMICIZI BKRBOTIEIHT 5 %EA
TV 5 A, larch wood DL ERIZER - Tid, &
DT K H T2 5 Y HRGEE R BETHEEOMIEA
BICHELTEINTEY, E0EFRIIS5 ~30%
TH5 (Coteetal, 1966), 7T/ HI2 5D
EH & LBBRNTOSMIL, Cote et al. (1966, 1967),
Cote » Timell (1967) 2 & b, Tamarack larch,
European larch, Western larch (22 CTEM IR
HENTVD, EDER, TFE/HFI/5 08
A, BRBICL-oTRL D, FRIENKRL, B8
AE L, BRPEVWEMNTERD, BRI
DFHH, TTHEVEEROFDBES 2B L, ¥
=, TIEIHT2 8y OXREGHL, BRALLY
DI ORI TEREENS Y, (L3l
MHOBREBMNTREREFREZRL, €I 505
KPITCT I HI 75 v OEFRIIBEICES
L, OB TIRECEFRTHER TS EHHS
PiZENT, TO X BAKFESMOMENL, BN -
Hif (1974) OHES T Y RKESL (1994) 0¥
RYTENTTIIEBNTHFARLERIZD O
Twb, E5H1Z, Western larch IZ2BW T, HiEdhs
B kB, MPOFRBRBEIHZYTI
K/ N5 785 HMKGBEEZTTRESFEINT
WBZEFRRENT VS, #ITVHHRDT T
¥/)H52 4% OiElE, Tamarack larch D7 5
¥/ %52 % IZHL TFu- Timell (1972),
Lynch et al. (1968) {ZX ¥, Japanese larch (2L
T Aspinall et al. (1968), Teratani et al., (1987)
REDRFERTEY, WThOTIE I FF2 %
>5B-D (1—3) ELLRYFFZ7 -2 %
FHELT, THIC0-6LTD-HF7 b—2X,
L-7TE/ =X, Znra s BreiabHHIS
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BELTWwaZEFPELIICENS, L2L, #HEIC
LY HIDTEORF SRR ), B THEEN
RizoTBY, "I IMBEROTSEIH55 %
YOEMREEIHSMICENRTVE Y,

515 <V ¥, Japanese larch ® 7 = J — WVEDIC
LT, HETS (1968) & LMD T =/ —
WVESIZDWT, 7 - 5 (1979) 12X b 038
D7 x)—=IVEFIZOWT, A5 (1980, 1987)
WX OEBRAD T = ) — VG OFAICDWTEEM
KBRS EhTwab . Thbb, HhOEEL2 72/ —
VIS FS 7100, AVIZDTINI —
VETHY, Y VeFr, ¥ 720—-VDT7 5K
J—VEILEFEELTVS, ThH6DT75K /)4
FEOBBRNTOMIZ, FEHETHRREBRED
DD S LALLM, BOMBEROL
MECTESEIIHML, BMNLBLICBI LTV HE
mAEBDOLNTVE, 75K/ 4 FEUND 7 =
J=NVEBGE LTI VPV EPHRShTWwE, &
D7 7K) A FREOGHBEME, TIE/ KI5
YOSHEMEBEML TV 225, WEOHEMGIC
DVTIEHLRIZEN TV R,

NI TOH I YMICEMEL - IBFEEOSE
i, EICHEBHEICOVWTRITShTE T, HE,
h U MOBREMEED-OKRBEAEEITHOI
TWVAEY, B3V IIRECHVEETSY, £
KROMBEBFIRHE {, BFROEEIBEITEM
THELEDICHLAL TV S, JFITHRBELERIZE
BEEEXD-HLL TS, 7TV RKRLERICH
+ 5MF%id, Ohsawa et al. (1987, 1992, 1994) 2
0, NrEEIUE, ELUETHEELRE ARE
DTBL FDERE, BHARICHKE T 2ERICLSIK
MR DOEILEEDICOVTEMICRE SN, 5
T UBKRLBEREL LT, #4254 (Phaeolus
L >4 %% (Postia balsamea), ’>F
¥'J ¥ (Sparassis crispa) FH7EEEH, wTh
LYBEBFHEREIITHTEETHY, BEE, 775
¥I)H52% Y, NIEVo—RAFBLLTVWES
¢, EXKOBHIBHEOAIL>oTELLDT
%<, EEFARRBEAOEBBICL-TELSL I L,
X512, INHAREIZD T GAMBYRER
MOEKMEP % EICEILL TS Z AL RIS
=¥ (WA

I)X5y, I8, ¥ FF<U ¥ (Agrocybe

schweinitzii) ,

cylindracea) DBRBIE T, bt 1o g R R
BEAVLH, WFhd AFHOEAI EZD LT
V5 (RBFE BEREL, 1988), L2rL, BED
ERIEOEEIL, SHTOXDOIHIEIHRAL T
ECLIE WV BEADAFERBOAFVEEEL 21,
TS BRI KT L 2 1P E R 6 2 WIRIRTH
b5, LML, "I UMOHEBEERT I, #&
KERMOBME T+t 2 ek o (i,
1993), A<= VERIIZ V=Y - b FevIilHX
BUKHEROREEZZITI L, EROUBIENS
ZEFEHEINTVS (RS, 1980), Tz,
fDSTEBERICHRT, &0 IHKEIEM & L
TOBEMRIELFMENT VS, 7T VEBIE
DIHEOREBEN L L CHE LVORMEER %
Y572/ - VERGEOHERST (WbWw37
) PHMPICEEL, TI/HREFELWDTHS
Lantwsa,
hITIBBEINWT SIS 7 %R ETS
2it, ERESEROKTHIEAEEZT) D, 20K
WKEIRENCE L 20 5 <V EROKMEEREIX, 7
SEIHTr 5 eRITKBERT = 7 — VERS D
FRICBRIN TV, ZZTRESIE, 157V
SRR ORI TRE X, BN CEUKMERULE L 225,
WhbWwa 7 7IREME L -8R L R X0 ZHK
PREOEBEMN L LTHETE 20 TRV AL E
EL, #I2VEROKMEEREICIOWTL ¥¥
r, I8y, YIRE¥FU I TIiad A3EHEN
BREf Lo 208E, H 57 VERBOKMEREIT
KUBDOH T2 VEB/LY b FEMNEIERDY,
F7o, PERIVEEHEML L THRHENTWAERY
M GEM) ERICHANT, AL LLRERULED
FEBNAEERLE: (BES, 1991 : BE, 1992),
DT ENL, HT7YERBOKMMRE IR I
e LTHRBDICFIBTEER Z L AHS» & %o 12h,
R H IO MDT7 7 1TSS % 4 5~ vkl
WA OFEPHEE SN, R0T, T
< VKM OMBEEERET L2 A, EDZH
BEOEETHS M) a7V <HEOBREICH LTI
SMVHEERERLZ, —7F, ERETFREOBERIC
3 L CIBEEH B 6 NT, L LAEABRE
R X2 EASBO LN (BE, 1996),
FIT, TROLDFERICESTVT, KBLTIE
H&nZ 3 h <y ki 2 RERER & L
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THAT 28500, ERETFROBABEE, T
EHTBIRIZT A 7=V KBIHOEBCHT 2
R ERAL,

F28 HERABTREOBERGERICRIET
H 7Y kiHHORE

INFETITIEIFNT 25 ofRBHZoNnT,
L REICEWTISE T T2y MBS ER
BRFERSEEH SN B Z L (Englyst et al, 1987),
v FBERESRE Td B Bacteraides ovatus R° T v
ke bOBEAMIE TdH 2 Bifidobacterium longum
BTSEIHT 25 v aBRIELTELIHET A
¢ (MaCfarlane - Gibson, 1991 : 4%t &, 1992) #F
BESNTWE, LrL, EHEFEEICETST
SYIHI2 5 ODERITALMIZERTV R,

HITIMBRDT I H T Y & i ok
Wz 7/ —VRBLTEOIRSE (KX - B8,
1987) OT, KMBIICX TSI HF52 5 025
BIZEINTWVDE, RETIE, FHE (bipdE,
EFEE), SRV TELEMORRLZ AT OM
DAMEIIZONT, FOLEMBELT ST, T
x5y, YA roRBABETRHOREICRIZTE
ErHBRET L (B8 - KE, 1994), €612,
SEME TR O AMEBENE V2D, KhHHOR
BYEEH RN TES T <Y MokiBizown
THRNEABTHE=FE /NI Y+ ¥~V 57,
+ra, w45 rO=EEXEML, Bk EX-
A L B4 R EBEHF CRABTFEORT IR
BTEHEZRIL: BES, 19%4),

BIH HITUKMHDOILEAR

1. BEBLUF*

(1) A<kt

YRYTEHNT<Y (Larix sp) BLUERFES
5 <Y (Larix leptolepis : ILHEEE - BEFRE) ©
ZUMER (]%) 1L, ThPhERIKTSERD
KEMEL, RIS THEEL 25305 MM L,
WL - SRICTRERGL, 130CHF
T LA THOHERL T, BEKDH 7= v KmEH
1B (B, UTTIR, X7, tiEBLY
BEFEOLZERDO A T UM X Y iES kb
rEhThs N 7E, LiREE, REFERELBER

7

T5,)0 BHBEBOSFEERIINT 2KMBHOIX
g3, YN TETHI%, idEE REFRER
BEHIS5S5%THoT,

(2) T =vKkmtYoO{LFERBEIHT

A7, JtdRE, REFBRENES 7~V kHH
o TR, PHRTEOMER, Yo RE,
£7x/—VE, FTFRSHBLUERETFYST TR
e L7

£ HER L Somogyi-Nelson ¥ (Somogyi, 1952) I
doTHIEL, €BLERE (E&£M Galactose :
Arabinose = 3 : 22%:H#8) 120.9%F L TRD/Z, ¥
O VEEE A VN - - TRERE (83, 1969)
XoT, £7 =/ — )i Folin * Denis # (Folin
Denis, 1915 : Swain « Hills, 1959) (TaxifolinZ£#g)
Lo THIE Lz, PHEBTER, KAMIFLH
A HPLC (Y —KKH®, BILESHT VX7 4)
WEDFWH Lz, Thbb, SEEEE-—FIRT
—F U HEEHE L THS, B4 HBAT L
(3 —KKH, TSKgel, Sugar AXI) T4## (Sinner
etal, 1975) #, a-Y 7/ 7 FT7 I F2RIDE
4 (Honda et al., 1981), UVHRHiZF (#&&275nm)
TRIEL, E&L7
SGFRTHB L UCEEEYHFTFEIE, GPCHT L
(Y —KKH!, TSKgel, G4000PWX, G3000PWXL)
* Hvy, 50mMNaCliAHi % TEEBH E L TRE 2 &
HorEE L, RIB XUV (#HK£280nm) i LTl
E LT, %3, EHSEYHEIZIE, Pullulan (BFIETL
KK%!, Mw850000, 380000, 186000, 100000, 48000,
23700, 12200, 5800), Maltoheptaose (KKHKEEL,
Mwl1153), Maltose (KK#KEE, Mw360), @-De-
xtrose (FOYEHEZEKKS!, Mwl180), L-Arabinose (F
FAEEKKE, Mwl50) % Hwv7z,

2. & B

ZERO S Tkt OeRER, PHRTHE
Bk UUT, #ElE¥T5,), YyurBE, &
7x/-VEEFHEL, FOHEER—2—1I1IR
T :
SRR TIIIONY TER, 91.5%L%Y, JbiEd
E, BEFRENS~86%IHNTETEVEZRL
720 BT, LBEETY Y /) — AP HERD
bhizhs, IRNYTERPRFERECIZDON LR,
272, LBL, WTFhOERD T FE ) —AH511~
13%, 97 b—RA587~89% L& v, (ZIZEHE%E



F—2—1 HI=vkBPolbFEamn
The chemical composition of water extracts from larch wood.
Sample T. Sugar? Sugar Compo.?’ Uronic Acid® T. phenol®
P (%)% Man Gal(%)  (%)® (%)%
Siberia 91.5 - 88.4 0.84 0.47
Hokkaido 85.8 0.8 88.5 0.79 1.50
Nagano 8.1 - 86.9 0.80 1.58

1) Somogyi-Nelson method (Ara/Gal = 3/22, molecular weight ratio used as the
standard.) T. Sugar = T. reducing sugar X 0.9.

2) IEC (column: TSKgel SugarAXI)

3) Carbazole + Sulferic acid method (Glucronic Acid used as the standard.)
4) Folin + denis method (Taxifolin used as the standard.)

5) Percentage of the oven-dried weight.

BB 2o, vOVEERIL WThOE#RD
0.8%Hitk Lol ZDXIICEHER, MK,
vaYBEICOVWTI, SEBECHEELERITE
bohhhos, LML, £€7x/—N&EIFE, ¥
)T ED0.47% THo=DICx L, L EEM
1.50%, EFEEA1.58% L%, Ll RHFE
BIIVR)TEDIERYDO T = ) —VERER
L7

HEVYS TR, 7TFEFAERILLEZ A,
BERFHFTFREIE, PN 7TEIZI8400, JbiEE
1218700& 2 D IZIRFAI L FRTH o 720 REFRE
13214008 %2 1), N TERLEEL YRR K
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B—2—1 FEEBLUINYTEN TV KMHBBORI

ICXAGPCrUu< b 777
GPC.chromatography of water extracts from
Japanese or Siberian larch wood by RIL

bIZIZFEBELTHREERLLE @—2—1), B
BREHTTE, SR, BEROERPS, wTh
DERD K T < KLY b E BB IKEE
SEBEDT S I NI 25 ThHhoLELIOLND,
KEMT7 =/ —VERGOF TR A2 BEL 7
BREE—-2—212RT. YN TEER, FREL
LT FREBTHERE280mOBRAEL, 7=
= VHEBRGOEEESL BV LATRgEh, |
—2—10&7z /) - VEROUEERLFE LT,
JbHEE L REFRER, ShRf2ImEREZRL
727, LHEEE TR, SO FRERTORNASRD
Sh, 7x/—VEOHEELIRTDFEINRE
=X (AN

[TIKE)

20.0 10.9 40.0
8.80 il e L. o1 o yap
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z 6.00 L o8
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-3 - 60
120
Nagano
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R—2—2 XBEBLITIRYTEH IV KMBHEYO
UvickaGPCr U bS5 7
KEIZ7 =/ - VERGOBHTFRBRERT,
GPC-chromatography of water extracts from
Japanese or Siberian larch wood by UV. Arrow
heads indicate high molecular weight regions of
phenolic compounds.
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(1) #9=vKEbY

"I T 5 < v KM OLERE, 2BV,
R RV~ TE, LHEE, REFRED
£H I MoKmbBEERAL 2,

(2) HtHH

Lry sy —REFAKTHLUTO 3 ERE ML
AR

24

Pleurotus ostreatus (Jacq: Fr.) Kummer. (Po-03)

)X*5r

Flammulina velutipes (Curt.: Fr.) Sing. (Fv-4)

24 ¥ %  Lentinus edodes (Berk.). (Le-01)

(3) HERKLH

KEHICIE, K7 b FER bo— KR (PDE,
Difco) B X URERKH (PDAKH, HKE)
R L, I yKHIWoORMER, W/V
KT1, 2, 3, 5, 10, 15%& L7, %8, #E
Ficid, HRELFEFIFR - BRI AEREH
(MYA 52 #1 : Glucose 4 g, Malt extracts 10g,
Yeast extracts 4 g, Agar 15g, Dis.Water 1L) T24C,
6 ~10H MFESEEL &, INsF-F-TEE
S5mmicFT IRV 72T 4 A7 W,

(4) H-RERERRE

EAGRERL LT, BEBREOMER LR
BRELZHEL, HEEIEFRLOHE (BFESL,
1984) 1Z#E U THIE L 7= BB, E1E12mm, & S 160mm
DT A7 7 EICPDAREHL % 1.8neFE L THAEMH
ERAERAEHZRAEL, FO—mI B ER L #E
L7, 24CI2T7 BRESEEE L THAMPREZ T
EL7,

BABERERIL, ROFETRD, BIH, 50m!
BZ=A7 7 ATICPDEEME 5 mesiE L THAKE
BERUERASEBZFAYL, 120C, 157EO&H
THRE L% SUABLEEL, 4CIIT7HHE
BEEE L, 0%, BRELEIIL, &K &
KCNEREEERSE, FREOEBRARLYIEL. &
HERX & b sfkoofRAL, RV ELZITo7,

2. % R

1) BEREHERE

FEROH T <V KHEEICOWT, Kbk

EORLALPDAKWMTY I Y, Z/)%547, ¥
A5 DEABEEEL, BREMERELHELL
BREZE—2—3~5WTR7,

eIy ICBLT, YN TETIREMRESL 1
~3%k LI2GE, BRI VETREFMERE
RUL7: 2%0OEMBRETRKAMEERY, WHHBEO
1.2 MERYR LA, LAL, HIMREZ10%
PEIcT2E, BMERIMBR L) SETL, 15%
BETCEINBE 0.9 ko7, iEEEL LU
EFEEIZ, &b ICHRMEISHEMT Iy, &
BIMETTa2EmEZRL, ETOREIIILEEED
FETHo72, 15%DIIMBETIE, JLiEE RN
BXD0.5fL 2, REFBEIMRX 0.8 %
o7 (B—2—3),
IOXFTICEALT, YRYTE, RFRELD
121~ 5 %DFRMEEcHERIE, FREICHERT
BifE otz MERORAMELRTEMBEEL,
IRYTETIH2~5%THY, FEBED1.3MEL
Lol BHFEETII1I%THY, HREXNLSE
Elrolz, LHL, 10%dH5\id15% ORIMMRET
i, HEBREEAZL LR, FhivgozR

P. ostreatus

(%)

4. siveria
E=3: nomkaido
Q. Hagano

Added Water Extracts

R

15

0 20 40 60

Mycelial Growth (mm)

H—2—3 FREBLIUINYTEN T YKMEYOR
TNiREE L WA EMEREEOMBRE(eT 7 1)
B IR RELE R,
Relationships between added amount of water
extracts from Japanese or Siberian larch wood
in PDA medium and mycelial growth of Pleuro-
tus ostreatus incubated for seven days. The hori-
zonal bars represent standard deviations.
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F. velulipes

)

(%

Extracts

N
o
2
. 3 siveria
- E23: nokkaido
<

[6: Nagano

1 )

60

Mycelial Growth (mm)

B—2—4 FEEBICINYTENTYAMBYOR
IR L HAGMEREL OB (= 5 4)
B EREEE R T,

Relationships between added amount of water
extracts from Japanese or Siberian larch wood
in PDA medium and mycelial growth of Flam-
mulina velutipes incubated for seven days. The
horizonal bars represent standard deviations.

e kol ALHEEEZ, RMEHIBINT 2126
HEEIELIETL, 10%0HEMBETCHREO
0.5f%, 15%DRMBETO.4MEEL 27 (B—2—
4),

YAZTICELT, YRYTER, 1%0O6RNE
ETHRBRE L) RRRIFE 2 o725 RMBEL
2% DX L-E, MBI 51256, i
RERETL, 15%DFHMBECiIBRE 00,68
Loz, A, REFREL, RmMEHIHENYT 5
RV, MREMETL, BETOEAVIZIbiEEE
HELL, 10% OEMgE THBE 00,56, 15%
DFRIBRE T35 L e o 72, BFEEIX, 10%0
IR E TH R 0.9, 15% DIRMRE T0.85
fEo/: @—2—5),

BAREHERICBVT, YNYTEIRR, wTho
HRABEICHLTH 1 ~ 2 $OFHMBET, HRBXO
L1~13fEnmERE LY, HETOREEREZRL
7275, 10% LN EORINRE ¢, MEBRX L FEEL
ToMmERE ko7, LiEEER, #HRLLeTo
BECHRIMREIE 25120, HMERIZETL,
10% & %\ i315% DEREIMBETIE, HREXD1/2~

L. cdodcs

40
ot
v 2
Q
S
>
o 3 1
1
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o 1
= '
- t 7. Sibheria
v |
v ' =3 vokkaido
° '
< ! K& © Nagano
1
1
]

GCrowlth (mm)

Mycelial

B—2—-5 FREBLTIXYTES TV KMBHOR
IERE & WA SRR & DR (2 1 5 7)
B REREL R,

Relationships between added amount of water
extracts from Japanese or Siberian larch wood
in PDA medium and mycelial growth of Lentinus
edodes incubated for seven days. The horizonal
bars represent standard deviations.

13nMERICHRH SN, RFREIR, /%%
TIZBWT1 ~5 %DFEIMBETETOREERZ
RLH, 10% L EORIMBE T, MEBX L )E
Tl ©3%%, V444 T3, JLilEEL R
SRR T 5 26, MERIEBTL, w3
N 15% ORMRE T3 BE D0, 85w/ R L 2o
72

2 BEABERRE

BEWD S TV KB oOWT, BINBED
ELZPDEBTES Yy, Z)X54, Y45y
BRELHEL, BAEERYHIEL-ERE2E—
2—6~8IZRT,

eI FICBLT, WTFhOERD K 5 <k
b RN AINT 2 1206, EAGERIIEE
WML 1~ 3 %OWRMGETIE, EplcE
PEEY, 3 %OEIMBET, WThoOERDIE
K2 EREOEAEERLZRL 2, WMBEL
5%UEE L72RE, MBI 216wV,
EHMETENROLN, 15%DRIMBETIX, PN
YT EIBX 07,565, JbiREE, EFEEI4.S
itk ko7 (M—2—6),
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% (72 siberia
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‘. Nagano

Extracts

Added Water
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Mycelial Dry Weight (mg/flask)

B—2—6 ZXBEBIVINYTEDT<YAMBHOR
TREE L BARKERRE L OMR(eT 5 7)
HRIEERELY T,

Relationships between added amount of water
extracts from Japanese or Siberian larch wood
in PD medium and mycelial dry weight of
Pleurotus ostreatus incubated for seven days.
The horizonal bars represent standard devia-

tions.
F. velutipes
0 20 40 80 80 100
0 e v T T ]
' B siberia
! .ss&m« ot (3 Hokkaido

2. Nagano

L 1 L L

Mycelial Dry Weight (mg/flask)

BM—2—7 FREBIUINYTEH T YKUEPOR
iR & EAGRERE L OBB(Z/ X5 7)
BRIEREEL T,

Relationships between added amount of water
extracts from Japanese or Siberian larch wood
in PD medium and mycelial dry weight of Flam-

mulina velutipes incubated for seven days. The
horizonal bars represent standard deviations.
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I)F¥HIZHLT, eI ¥ FEKIC, wTho
BEHD b RINIREEATE { & BIZTEVy, B REEEIIN
mlze 1~ 3 %OTIMRETIE, EMETESE
4, 3 %DFEMBE CTHBRNL.5~1.9E0H R
BEREYR L7, 5 % EORMEE T, EhE
TEMNEL, F0OEE, HIMREIE 25126
KELolz, 15%DRIMBETIE, VXY TE,
BEHEERNBX 0L EDOHEAEERLRLED
WAL, dtHEEEINBRO 2EREICLEE o
@—2-7),
TAZTICELT, WTROER S IRINEHEI
TAHICHEVEREERIIEMLZ, 1~ 3 %DEm
B TIXERB TELEETY, 3 %ORMBE T
B3~ 4 EORAKERLRL.LAL, 5%
D EORIMRETIX, EBMTEIEL, T0ER
BENEL DIV KE R oTz, 15%DEMIR
ETREFRENTEBEOH I FOELEER LR
Lzt L, YR TE, LBBEEISHERY L
ol (M—2—8),

AL - 3HEETUINLT, INYTEBLY
FHREL D ICRMBENR L 22 I EVEARGER

L. edodes
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Relationships between added amount of water
extracts from Japanese or Siberian larch wood
in PD medium and mycelial dry weight of Lenti-
nus edodes incubated for seven days. The hori-
zonal bars represent standard deviations.
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WFERFICEIML 7z, 1 ~3 %0fEHTIE, EfRET
ZXELLd o295, 5 %L EOBRIMRECIIERE
WKIC U CEBBICBWTENELL, T4bb, b
FEFTIRINYTE, T )F35TRINYTE
BLURHERE, A7 5 CIRBEEDONIS<Y
KB K4 OFEREOERERISS L CHEESR
REEREZR L,

B3R IANUPEHZTYOKMHDERMEERIC
B 3ERGEE

1. BPRBLUHE

1) ¥R TED T <YKl
VRYTENT <Y (Lariz sp) DEMER (K
R CERKTSHFROKEMR, RiRICTHE
L 25305 MMl Lz, WL A-MmERzER
TRERMEL, 130CHO FT LR THIEERL T
MERRDO A 7 < vkHitY (LLF, KWELEET 5,)
B, FRALEBONESRL, SEERKT
0~1229 3 a2DbDA6%, 12~48X v oM
72%, 48~1002 v ¥ 2$%19%, 100X v ¥ 2 LA EAS
3% THo7,

(2) H#HRE

Lty —REBHRTHHLUTO6 ERE4AL
72

|2 a

Pleurotus ostreatus (Jacq: Fr.) Kummer. (Po-03)
I/)x5r

Flammulina velutipes (Curt.: Fr.) Sing. (Fv-4)
Yr¥=vsr

Agrocybe cylindracea (DC.: Fr.) Maire. (Ac-01)
VA %% Lentinus edodes (Berk.). (Le-01)
FAa

Pholiota nameko (T.Ito) S. Ito et Imai. (Pn-03)
=45

Grifora frondosa (Dicks.: Fr.) S. F. Gray. (Gf-01)
(3) MK

I, BF PFEFAbO— AR (PD
Keih : BE5E200g, VNV a— R20g, HEAKIL)
D 20ml/100mBE =M 7 5 A3, REXEH (PDA
Brib 0 HAKSY) © 20me/EAEIOmR b ) M5 & UAMG
db o 16g/EZE18mRERE & AV /oo AETHLIZA
BoKkEE =31 (&KER) & L, §KkF65% (B
BILHE) (SREL, 2BEI ST, TXS T,

YF¥=U s ric3A¥oMe, Y457, 23,
AT THFHORBEEREFRB W,
KWEDRMEIIPD, PDARHCIIW/ VLT, K%
EBiCBwTilE, BhoeBEREY-how/ vl
T&4£1, 2, 3, 5,10, 15%& L7,

B, BEFCE, HREABEIXX - £Fx
FAEREH (MYAREH) T24C, 6 ~14HMF
HEELE, IV F—5—CHEHESmIZHTbik
WhF4 A2 2Bz,

4) BEARGEER

EEBIITRTUCHRET CITo 7, PDEHTIE,
10B RS L7218, BREE2WEBIL, Bk, kT
IR SR, WREOEBRER2HEL A, PDA
B Tid, 6 BREELASE, au_—0EEZH
FL7o E51Z, 4 HEEERE, BFL Y IEHW
THHEERL, BREE2ER, 8K, SKTEX
Bk, BARROEBREREZHIE L, KABEHBT
132 ~5 HHORIEEZITV, £O%0BBOER
BHRELHE L, HRBRE b 5RESOMHAL,
BYELEITo72, ‘

2. 8% B

(1) EREMHER

KWERIBE DR 2 2PDAKH THEL -6
HAEOFEALGCHEREE— 2 — 91”7, KWE
OFMzE Y, HRA L6 HELETICBVTHARE
HERIIBRICHTETHML, 1~3%0%
IMBETRAMERLR L, &b EREMERD
KEPo7-DIZL T F 5T, 2%DRMBETRA
fhEE (81.4mm) Z/RL, XHBEX (69.6mn) D1.17
BEThotz, LA L, WTFHOMHE b RIMBED
BI2ICONTHABMBRRIIMET LA, AR
MI5%BDHFE, 4 ¥ reRuiz&ToRE IS
WTHBR L H)BETL, €544, +2a, YT
¥Fov ¥y r CiIxNBRD0.8~0.858, 5L/
F57LUA Y TIR0.85~0.6fEDEAREHER
Lot

KWEDHRIMBREDOR 2 2 KB CREL-E
HHRE OB RAMERZE— 2 —101I277, KK
B TOEAGMERIMRAL -6 HEETICBY
T1~3%DHMBETCHRAMERERL, R
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B—2—9 KWE(IR)TEH Tyt oFm
ELEHEAHEZzOI oI —EELONRFE
Q:es%7, @:T/)F%%y, AIXTF
vy, AT Ay, O:F+xa, BR:<A1
7 hr, REIBEEEELRT,

Relationships between added amount of KWE
(water extracts from Siberian larch wood) in
PDA medium and colony diameter of some edi-
ble mushrooms incubated for six days.

Q : P. ostreatus, @ : F. velutipes, & A. cylin-
dracea, A& : L. edodes, [] : P. nameko, B : G.
frondosa. The vertical bars represent standard
deviations.

(2) BARGER

KWERIIBE DR ZPDAKHI CHER L - K18
HREOEABERZE— 2 —11IIRT, HEALA
ETOHBCTKWEZRNT 5 Z LICX D EARBE
BAWMU 72, $42bb, KWERINRE L B

HEREBEEL OBEFRIE, FHICL > TREZoTVAD,

5~10%DFMz &Y, FAIPANOTRTORERE
THBRO2HEU LOWARGERERLL, €5 %
7 TI310% ORI THREME (470.9mg/plate)
*¥RL, ®EIEX (137.0mg/plate) D3.4EDKERE
2R L7 LA L, 15%DWINBETIE, HBRO
0. 78518 L 720 F A I TIRKWERMIC X 284
BERIZ, BERCTHBROLMEZLLEEY, T
7 EREI5 % DI TE, B X WETLA,
KWERINGEE D R/ 2 PDIGHL TRERE L - B HE AL
REOEABERYE— 2 —12I37R T, wIFhoft
ABEICBWTH, KWEEZHEMTAZ &I hEk
HER ML 72, KWERIMBE L @REERK
BLoOBFRIE, BHHEICE-TRR o4, LAL, £
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B—2—10 KWEIRMME L BHEEH &0 0lAEME
R L D%
O:v5%7, @:L)%¥%7, AIXFFT
vy, A48y, O +xa, BR:.7A4
¥, HEIEREELYTRT,
Relationships between added amount of KWE in
sawdust-rice bran medium and mycelial growth
length of some edible mushrooms incubated for

twenty days.

Q : P. ostreatus, @ : F. velutipes, & : A. cylin-
dracea, & . L. edodes, (] : P. nameko, W . G.
frondosa. The vertical bars represent standard

deviations.
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Bl—2—11 KWERIIBE L BHEAR &0 OWAGER
B & DBtk (PDAKT )
Q:e3%%, @:1%%%, A:XF¥~T
vy, A4y, O:+2xa, BR:<1
¥, MBIBEERELYTT,
Relationships between added amount of KWE in
PDA medium and mycelial dry weight of some
edible mushrooms incubated for ten days.
O : P. ostreatus, @ . F. velutipes, & . A. cylin-
dracea, & . L. edodes, [J : P. nameko, B : G.
frondosa. The vertical bars represent standard
deviations.
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B—2—-12 KWERINRE L BEHAH &0 0l
B & o Btk (PDHS )
Q:v3%7, @.:XL)%%45, AIXF¥<
vy, A4y, DA, B <A
¥, KHEREREEZELTT,

Relationships between added amount of KWE in
PD medium and mycelial dry weight of some
edible mushrooms incubated for ten days.

Q : P. ostreatus, @ . F. velutipes, & : A. cylin-
dracea, A L. edodes, (J . P. nameko, M : G.
frondosa. The vertical bars represent standard
deviations.
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778 OEEIE, EBFTKE 2B RVE
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TEATIIMIIBIBETSEI NI 29 DEH
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h 7= ORE, B, FEE ERCLoTR
% % (Cote et al., 1966, 1967 : Coté et « Timell, 1967)
P, FERICBIBTIEIHNS 25 v OEHERD
&, BEICL 2BV KRELRERTHS LR
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5wkt 7 2 ) - VERGOEHR
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KRR TEDISERY D7 = 7 — VERGH
EIhTwi, ¥/, tHBEEDT7 =/ — VRS
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B St Bk - BT F VY - ¥ v =
VX, MEENTLLTRIEL LD LA X
nTwa (BES, 1979, 1981), L7252 T, #
2 YMOME, £FLHEEFDEVE, BERS
ThHhoHKEWL7 =/ — VERGOERICHE LRI
LTwadntEZONS,

IR TE, LiEEE, RFREOVWTIhOER
WBWTh, 5%, 20Xy, VALt
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L7zt BREERIIHEML, 25 ~15%D
WINBE CHRELMMER Lz, —F, BEREME
HIZ10% L LOBMBETIX, AL 3HETX
TIEBVTHHIShiz, DX I210% L LR
RETIX, BREOHERRLERBREIIGLTE
CHEDERERL, BR&OZOFERREICH,
RYRPERENOBEERAES L, BEEHI L
BEFEAREENMIAILPHON TS
(Tokimoto * Fukuda, 1981 : Ohga, 1990a), %7z,
A OMERR L FEABRARTIE, WEO
BREILTLI-BLEVWIENFEHIA TS
(FHS, 1969, ChbnZ ki, BhREDEK
ERZHETEABERIMERER L Y b FEAE
BOKRRERBRLTWBEILEZRBELTWVS, LT
»oT, WTFhOEHRDH T < VKt b FEE
ERERT ZEIMFETEL, ZOHIZONTIE,
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BARAEREREICHLT, 1~3 %DRMRET
BEMECRERICESE U 2o 72%, 5%LE
DFRMBETIIEBETELVENE L, wTh
DHh =YKL S FEEEBRI YT I/ H T
25 ThHY, MBWPOFERERS ILIZIZERLE
FEEmERLAEZ LS, EBNICBTA2RINED
ZIZi, BERERSUNOWMAOMESSHEREN S,

IRYTEN TV AMEWIE, I8y, T/
X4, YFXTVIY, VA48, FAa, o4
AL 6 BHELSTORBEFHEICHLT,
PD¥ih, PDAKEHIOWTIhOEHIZBWTHHESR
FEEERICHEZREEHLRL, P77 YR
B oMY, =/ %54, Fx3, 5%
¥y, ¥09Y, TITXXs 55 L THELERE
WHER 2R3 2 & (BES, 1984) b, #7<
Y OKMEWIE, PSRRI & LK
BRL2LHZENRBEINS,

AF, v/ ¥, ThH<YORBKRAMBYIL,
X795, V455 OREIHRERRZ RIS,
eIy 7 L CRREMEHER 2R L T2 (B
&, 1984), F7z, 4 7 FAMEoHkmLBE
YA TICIEBEREERERTY, F A2, T
¥t L TIBREMEER 2R L T2 (BE,
1957) . —fi%IC, #AROH OBRAMBYIE, AHE
FROBERIH L THHER 2R TH65% <, 6l
AT F AT, eIy HIcLT, 3 X
FILMDBL A8 rIRERRERT I LD HRES
nTws (B8, 1987, 1989), # < OB
FERBIKBTV LM PLELTE I L EERIZA
hak, YRYTELT Y KMEHHSBER L6
BHHEESTORBEFEICN L CTHEELREERZR
T eI, BAROH KM & LTS TRENY
Thh, »I=yktPicE, BEERICRES
N2 ko, LRBERZBFEOBEMICIEL T
BT 2B RERFTOFENREENS,

5 & B

IR TE, LiEEE, RERELERORLS
# T = MARMEIIZOWT, (LFEERERE L7
2B, WIRL EEMBRTREELTCTIE )
W74 »Thy, FERERSIERR CHELRE
PROONE,o7 L L, €7/ — Vi,

15

FHRE (bipEE, REFEE) T, PNYTED
V3. SHENERER*R LI, ZERDHI T <YKk
BZoWT, €584, Z/)%%4, V457 L
CHEOERABETRHOBEABRRICRIZTHELR
Lz za, wFhob o< ykmbg bR L
=HEE TS L TRMEHSSBINT 5 ICfEV Bk
BERGEZFICHML, 1~ 3 %ORMBE T
WM CRMEIRICESE L ah oD, 5%LLE
OFENBE TIIEEIC U CEBBTEISEL T,
IR TEN T KR OoWT, S5V
¥IUsy, +23, S48 eNBEELHERL
TERAETFROEREREICRIZTHEERF L.
LZAh, ETOHMETER, BE, KHemELRHE
DRELZLVTIOEIIBNTH, FHREREICH
ELREEREZRL,

BIF ESFTEICKI DTV KHHO
BittE L B BBEOREH

MBEICBWT, A I YKMEYIEIes 7, =
x5y, YA rE0FRRERBTROE ARG
BRICEELREFEREZRTILEZRAVELL, ¥
7z, A<y KM O EEBRET I, KiEkS
BEOTIC /N5 THAIEZALMICL
YA

A5y (FHS,1987), 544 (FHS, 1986),
I/ % %% (Kitamoto * Gruen 1976) 2BV T, %
BREOBRBTHABDORTICL b 2vEih ok
ZFEMFMLNO—R, V) a-F U EOSERIE
BEINTHAEPICERSNAZ LSO TV S,
DI EHhs, IV KMEHPOTIE I HI
7y BP0 RFERE L TEILER TV STHE
Urh s, BEHERSIERAEREZELRL, Zhi
T L CHGNBEREE OB T ey 157
(br &5, 1993), €554 (BES, 1983) T
BEINTVWBE I DS, HF<ykiBPORM
BEAEFEOBANBEREEICOEZELRIZLT
WAHTEEEYD B,

FZT, RETIEH T UkMEBYE LCAMb
WORPIBER 2R TEH T < UM Ok
(LLF, KWELBET %,) %AV, KWEDRMIC
Lo THAKBEREOWNIRLBFECTCH o2 T ¥
FHIZOWT, KWEBXUZ20EERSFTTHE7
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SEIHITI 5 EFMULERTORABERR
U7/ — VB LEER, SHTRBEROEELHIE
L, BAGBRES L UEENBEREEICRIZT
KWELT7SKE/ X504 OEEERIFLE (B
g5, 1995),

B8 HITYKMHYHOREM

1. #EBETH®

(1) BtRE

By —REBEKRTH B LS ¥4 Pleurotus
ostreatus (Jacq: Fr.) Kummer. Po-03&i ¥k % #t3 L 7=,
B, BERE L THEREEMYAR B T24CICT
6 BEFEEREL-K, IV F—F—CHEHES5m
MRS ARVAL A I & & - : RV AN

(2) #HF< vkt

BEELIHL. CTRALAVRYTEITTY
(Lariz sp) OBEMER L VAYML-BERKOD 5
v vkt (KWE) %8t L7,

(3) L

HARBEHWIZIE, TANTIEY SV a—REH#H
(AsGHith) %7z, AsGE: LD MM IL, Glu-
cose 20g, L-Asparagine 2 g, MgSO4-7H20 0.5g,
K:HPO4 0.46g, KH,PO4 1g, Thiamine-HCl 0.1mg,
YK 1LTH D, AsGEHb L ) /v a— X% Brw
LRERET AT X 8 (AskEH#) & L, AsG
B b AsSSEHLICKWEB XU TS K I A5 28>
(Sigmatt8, minimum 98% (TLC), LAFAG&EE
+5%,) ML, IN-HCI T pH5.5(ZFAS L Tt
R & L7z, KWES L CAGORMERIW/VET
0.5, 1, 2, 3, 5, 10, 15% & L7z, 2BUT,
AsGHetb, AsKEMIICKWEZHEIN L -5 %
KWE-AsGH:#l, KWE-Asi#b& RRL, %17,
AsG 55ib, ASKERBICAG%REINL 7-55#b% AG-AsG
¥, AG-AsKE#b L FTRT 5,

4) BAREOEES I UVHEABEROHIE
PAEEH20me % 100w BE=A 7 T A TIIHEL,
121CICCTISZ B L, BeatE 23R L 7, 35313,
24CIZCIOH Mg EREE LT - 72 ERE, BHARE
XML, BK, SARTERESE BREoE

BREAEL

(5) ZNa—RLBTEOER

¥eihrh o 7V a— 28k POD-GOD# (Trinder,
1969) %AV, #HES0SnmDWKEH SHIE L 7.

BICHERNE, BtEUEHE & OEEBE KSR L
T Somogyi-Nelson# (Somogyi, 1952) 2 & - Tifll
E L7,

2. 8 B

KWEB LU ZDEERBRS TH 5AG, KWE
OHRHEBTHBLTIE /) —R (LT, Arak gt
%.), 92 b= (L\F, Galk®&¥ 5%,), &5
WCKWEDBMB O#E (Ara: Gal=12:88, ER
) (B8 - KE, 1994) 6o T, ArakGal% iR
AL7-BEHE (LT, Ara+GalkBET 3,) OEh
FREASGERICHRIMLCe Sy rBEXEEL, ®
REERLHEL . FOKREEXE—3— 112RT,
KWE-AsGEH#i Tid, B-REERIIKWERMOREM

350

300

(wg/flask)

200

100

Mycelial dry weight

50 O: Ara+Gal

01 5 10 15
Added concentration (% w/v)
B—3—1 KWE, AG(FS¥ /) H5% % )BEUKWE
HEHEORIMBEL € 5 ¥ rEOEREERR

B & Ok

RUBIIHEREELRT, KWERIRYTEH
S<vKMBY, AGRXTSE/HSr 5,
Aral¥d7 ¥/ =X, Galid 57 b—RA%FRY,
Ara+Gald 75/ —REFFT I V-2 %
KWEDHIR I & Fiko#& (Em12:88) T
BELLELDERT,

Relationships between mycelial dry weights of
Pleurotus ostreatus incubated for ten days in
AsG medium and added concentrations of KWE,
AG and the component sugars in KWE.

The vertical bars represent standard deviations.
KWE, AG, Ara and Gal mean Karamatsu (Larix
sp.) water extracts, arabinogalactan, arabinose
and galactose, respectively.

Ara + Gal means both arabinose and galactose
added at similar rates to the KWE composition;
arabinose:galactose = 12 ! 88 in weight ratio.
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Wb hoTHELLLHMLZ, KWED S5, 10, 15%
HNER TR, BREEE R Zh TRERNE ]
(33.2mg/flask) ®5.1%% (168.2mg/flask), 8.6f%
(286.8mg/flask), 9.64% (317.2mg/flask) &% o7z,
AG-AsGHEHTIZ, AGIRIBREEAT3 % £ T, WM
BOWINE & L ICHEREERIIEML, ERNEH
D2.3%& (74.9mg/flask) & o7z, LHL, &6
WCAGORMBE X E L T2 LRREERITHR L,
RINIBEEL0, 15% T, ERMBHOL. 7514 &
o7z, Ara, GalB & FAra+GaliR g i C i,

WFRHFEINT 2 ICRVEREERITHERL, 15%
RINE ClRERINE#D2/3~1/2 e o72y TN
HIZe T ¥ rEAREREICH LT, KWEE 20
BEOIERIZ, € EnERmERL:, $72, AG
BREFERZETRLEH, KWED & ) REER
REERIRE e h o7,

I ¥ rEOEARGERBERICRIZT EHKE
FoLE

Effects of various carbon sources on mycelial
dry weight of Pleurotus ostreatus.

®—3—1

Carbon sources Mycelial dry weight

(2%.W/V) (mg/flask)
Carbon free 1.7£0.2
Glucose 33.2%1.5
Mannose 35.4+3.0
Fructose 16.2+1.3
Xylose 8.6x0.8
Lactose 6.0£0.4
Sucrose 8.11+0.5
Maltose 12.1£1.1
Soluble starch 31.2+0.2
Citric Acid 1.7+0.5
Galacturonic Acid 27.9£1.6
KWE 15.8+0.9
AG 13.2+0.3
Galactose 4.5%+0.2
Arabinose 7.5+0.4
Ara + Gal 5.5+0.2

Notes: KWE, AG, Ara and Gal mean Karamatsu (Larix sp.)
water extracts, arabinogalactan, arabinose and galac-
tose, respectively.

Ara + Gal means both arabinose and galactose added
at similar rates to the KWE composition; arabinose:
galactose = 12 : 88 in weight ratio.

17

REFEL LTOKWEDELE 2O RERE I
WY A0, B—3— 1 RTEERER R
L, ZEXEBMTHLAGCERO I VI-R (2%
(W/V)) LBEBRZ CTHAKRERLJIEL, <
YI)—=RA, FNa—R, LT T TRFREK
E%#RL, XK THFI27va BrRFTHo 7,
KWERE D BB TH 5 Ara, Gal, Ara+GalTid,
FoUO—R, FU7F—R, Yaru—REEHICH
AEREENLY, eIy rEIZL o TR{ELEY
REBETHo7z, 72, KWERAGIRZVI—AD
40~50% DERERERY, 797 F—R, TV b—
AL LB IR L RFROPTIE, PHLEER
ZRL7,

REBFEL LTOKWEDRIMBEL I 5 riEk
BOBRER L OMEEREZRE T 572012, AsGHi#b
MO N I— ARV ASKERIZ VT3 — X, KWE,

250 r
200
150

100

(og/flask)

50

dry weight

Mycelial

[2.]
[—]
J

O : Ara+Gal

0 Looo—o—o—0

01 5 10 15

Added concentration (3%, w/v)

S |

B—3—2 KWE, )V a—2, AG, KWERE &M
WBEL LSy rEORERMEERKE L OBK
Gluli 7 Va2 — A %R, EFIER-3—-1%
=R,

Relationships between mycelial dry weights of
Pleurotus ostreatus incubated for ten days in As
medium and added concentrations of KWE, Glu,
AG and the component sugars in KWE.Glu
mean glucose. Symbols are the same as Fig. 3-1.
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AG, Ara, Gal, Ara+GalZiRiNL, #FhFIhOE
WTeS Y rHEzERLE:, 20BEAOEEZE—
3— 2R T, Gk TIXRE 2 ¥ TRAL
0, FRULERNLTY, BREOERITNISHE
LA, THIZH L TKWE-AsEE#E T, KWES
IBEHA L 25125 - T, BHARGERISSHBICH
iz, bbb, 3%DRMBEFZTCRINVI—
2 &) QEABERIIED o 222, IRINBREHS %
PEic% 3 b EAGERSSEICHEML 72, KWE
210, 15% ML -5 CORERBERE, S/ Va—-
A 2%EMEEH 03,245 (106.3mg/flask), 6.3%%
(211.7mg/flask) &7 o7z, AG-As¥EHTIX, AG
DEIRBEOWIC & b &> T, FHREERHIWIE
L7z LAL, WMBEIS% TV I—R2 %5
g 1. 265 (40.1mg/flask) FBETH o7, Ara,
Gal, Ara+GaliifinEsbic BT H ERELMEE %2R
L, TRENDIS%FEMEEHIE, S Vva—R 2 %iF
TR0 IcL & ol ThHEDT EDS,
KWEide 7 ¥ FHEABICKFZRE LTESICEL
gh, LPOKWEDEMEIZFIMBRENEL %5
WKONTRL Y, IhAFBBEBEREEROHMM
EhoTHRNIZODEZEZOLND, THIIHLT,
AGRKWEDH R B Z I L 72 T3, KWE
WMOFE IR TEAGEREOHEMIE,ITH-
2o

KWEDHEMIZ & 2 EREERIZ, KWE-AsH
X ) KWE-AsGEHOHF DS, WTNORIMBE I
BWTHKEDo, SO EDL, BHABEKEIC
WLUTKWEE 7V a2— R 3HEMHICEALTY 3
CLMHBEINE, TORIIDOWVTASGEP DS
Va—ABE#0.5 1, 2, 3%ICFAEL, KWE
DOERME L EAGERBRE L OMRERF L2, £
DFERER— 3 — 31IRT, 73— ARIBES
2%FTIE, FNVI—RELKWEDEFNZENDIRM
BREINBL B BI0E- T, BARGEREIIKWERM
DPELHFLLWMLAL2L, 7 Va2—-23%
WIS TIX, KWERMC X 2REERETRTD
DD, FOMHROEREIIKWEDRMBELS&EL %
BIEEINVa—-R1%, 0.5%FMEHLYy, &6
W7 Vva—-AERINER L ) QEL 2oz, ThD
DI EHhe, KWEL VM a— R L IZBAKEEIC
HEGICERAL, ZVa—ARMBER 2 %258
BETHLEIENHELI Lo/, 72, TNVa—

AERINIERIZBWTIZ, KWE%R 5 %LU ERmML
ZKWEDRIRER CRAGERSSBICHmML /-
A, Vv a— ARMEEH Tk, KWERIMBE 3 %
DTOKWEDBRERICBVWTHEAKERNS
BiambRBdohiz,

H—3—30&EE»s, POV I—-20F
BV T FBOBTEARBEREICH T HKWED
BIEIRPF L 2B O E ol —F,
K-3-10KRLY, BEFOMBIC LTS
T rEABORENRELILNRENI LD,
TN a— AP OB TIIKWEDRME) RIcE
PELABILDPELZLNS, €57 FYEAEORE
L THEEEOP T/ VI - R L ARICRFTH
ol /=R, FTHoTFI b—2X, %o
=¥iu—R, 5L =R, 57 F—AFHERL,
AsGEEHID 7V 3 — A % K4 O BEREICE &3
2T GRIBEE, 2% (W/V)), KWEDRIMR
CRIZTEEESHOREER L. 20&E2H

350 (

300}

200

100

Mycelial dry weight (og/flask)

01 5 10 15

Added concentration (%, w/v)

B—3—3 ZLa—XEKWEDRMBESR L 2GR
B (AsKE) T LA S Y Y BOEAMKE
R E
FVa—-RARE:O0: 0%, @:0.5%, &

1%, &A: 2%, O: 3%, HHEiEEs
N I

Mycelial dry weights of Pleurotus ostreatus incu-
bated for ten days in As medium with different
concentrations of Glucose and KWE. Glucose
concentrations: O : 0%, @ :0.5%, & : 1%,
A : 2%,[0: 3%. The vertical bars repre-
sent standard deviations.
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350 r

300 -

: Glucose
: Hannose
:+ Fructose
: Xylose

: Galactose
s+ Lactose

250 |-

s 0»b>eo0

200

150

100

Mycelial dry weight (og/flask)

50

0
Concentration of added KWE (%)

B—3—4 KWEZEML7zASE#ICBIIAeS 2 5ED
BABERBREICRIZTHEROEE
Q:7NVa—R, @.7VI)—AR, AL T7F)
=R, A:FOo—-X, O: %57 b—2,
H:57 -, SERIFEREZEYTT,

Effects of monosaccharides on mycelial dry
weights of Pleurotus ostreatus incubated for ten
days in As medium added various concentra-
tions of KWE.

O : Glucose, @ : Mannose, & : Fructose, & :
Xylose, [J : Galactose, Il : Lactose. The vertic-
al bars represent standard deviations.

—3—4IFRT, WThOBBEEIIBWVTHKWE
DORIMIBEI T 25 I VWEREERIIHAL,
HEOBEEZMbLTICKWERINC & 5 KEREE
AMEHohi, LaL, KWERMOIRESRIL,
BREOBEICL-TRL2->THN, V-, <
v ) —RALBIEOBCEHE TIIKWEDRME) R
SEEICHR, 57 =X, 57 b—A&ILHE
DEVEETIXKWERNORFITEL 2o THA
Tro 2L, ¥vUu—RRREFREL LTOEMKI
BVicd 22b 59, KWERIMORER)RIZRE
BELTOEIMNPHELT7I 2 P—ALhHKE
{roTHN,

v Yz 1 rEOBERBRERTFESLR
CAREERZRT I LML A TS (s B5,
1993), KWERAGIL b7 yEPEEThTWwD (B

19
¥ 10
2
T sof
=
)
o 50}
B
£
- 4o}
Z 3¢t
205 5 10
Concentration of
uronic acid (X%10°ppn)
B—3—5 YorERMRELes s rBHOEREERK
B L ok
RUEIIFHRZERT,

Relationships between mycelial dry weights of
Pleurotus ostreatus incubated for ten days in
AsG medium and added concentrations of uro-
nic acid (Galacturonic acid).

The vertical bars represent standard deviations.

B k&, 1994) ZEhs, vOYEBEORMBEL
LIy rELBRE L DMFRERE L2, 250~
10000ppmiBEDH T 7 v O Y EER I L 7o E 4K
W (AsGHE:Hh) Te Iy FHABEEEL, EiRE
BERYAEL-HREEA—-3-5I1IRT, VO VE
OFEME Y T8 FEABOBRRIZRES A,
5000ppm ¥ T I3 ARHIHEBEATE < % B 120V BRFE
B0 L 72, 5000ppm D RN TERIMEHDL.7
& (56.4mg/flask) DHERBERERL 7,
KWERRIT A2 ik hes s ki
LEBRE LS, BREITRINT 2 RFEFEOHRKRY
HLEMPZTH7201C, BREHOIVI-ABIT
BUEZEREL, BENRICIBY T ¥y ARG
WKEoTRINEN-F N a— A B LUBTEOHER
BERD, TOR/KFEE—3—-6I1277,
FNa—-ZADHEREIL, AGRKWEDRINZ L -
THKLZ, 82, AGEXYKWEZRIML A-¥EH#T
HREHNS { ko, KWERINEH TIZ, Hmig
0.5 1% T/ Na—ANEBICHERIN, &5
CRIBE BT AL 7NV a— ADEREIIEH
L, WINVBEES % T8l.4mg/flask & HEAM#RL,
10% LA ECE#RINY % & 70mg/flask RIS EHIR L 72,
AGIRINEEHIZ BT, AGOFRMEE 3 % T TTIH,
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'400(
300}

200

100}

Apount of consused reduced sugar (vg/flask)

0
100

50 ~—e *

(og/flask)
!

Azoun

consuae& g?x’lcose

1 1 1 L -

050 5 10 15

Added concentration (%, w/v)

Bl—3—6 KWE®H2WITAGERINIL /-AsGHh, Aski
KBFALS 5ROV a—RB L USRTH
DIHE i
O : KWEZ RN L 7: AsGHEH# (KWE- AsGH5 #b)
@ : AGERM L 72 AsGHs b (AG-AsGHSHb)

A KWEZ IR L 7 Ast i (KWE-AsKEHb)

A AGEHRINL 7-AsHEH (AG-AskEHb)
Amounts of consumed glucose and reduced
sugar by Pleurotus ostreatus incubated for ten
days in AsG or As media with different concen-
tration levels of KWE or AG. O : KWE-AsG
medium with added KWE, & : KWE-As medium
with added KWE, @ : AG-AsG medium with
added AG, A : AG-As medium with added AG.

FNVI—ADHEREIIHR4A WML T51. 1mg/flask
Y, EHIICHEIMREELEML2HE, 7 va—
ADBBREIZEMCRI LT,

BUEOHEBEICHL TIE, KWERXHRML 254,
WIREDOMINCE 2o TRTEDOERIELL
BINL 72 KWE-AsGHsH#Tix, KWED10% ihnks
W CERIBEH (37.5mg/flask) @ 8 FEFREE (311.4mg
/flask), 15% {RINBEH T3 9 REAZRE (351.4mg/flask)
Ehotz, AsESHBTYH, KWEDRIMBE ORI
E{ o TETLEOBERIISEICHEML,:, T4
5, 3%LUTOEBENDKWERMTIIETHEDMH
BEROMMIZBRL L TH oA, 5 %L EDHEMT
FELIHML 2, AG-AsGEH#TiX, AGOHM
A3 % T TIIRMEL L D ICBRTBEOEREI
WL, BRAHBE (99.0ng/flask) 7R L7,
HREIZEL L, AG-AsEEHTIX, AGOEMMIC

Eb Lo TERNEOHBREZIHMMTS2db00,
KWEZHEM U 2B A IR TZOERERD %,
IO & b % > TKWE-AsKEH & DR
BROZRIKELL 0T,

EZAT, AsGEEHHDRFZFIITNVI—-ADHK

Thb, LIzd>T, KWE-AsGEH D REIFIZ S
V- A LKWEHR DR, FICAG (UL,
KWEHFDAGEK-AGLBET B,) L&Y, FHkIC,
AG-AsGEHDRFEFII /N I—- A LACGTH A
Lo, BAREICLoTHBRSWABTHERL 7V
I—-ABDEIL, KWE-AsGEEH TIZK-AGDE R &
F2AG-AsGEI L TIZRM L 7 AGOHBREICHY
¥ 5, KWE-AsGE; 1 TIZKWEDRINBEEAS 2 % L
ETE, FVa—-XDOBEREIZIT0~80mng/flask TdH
D, BLTEOHBERZKWEDRINBE MIC &
b 7% 2 T120~370mg/flask & 7% V), K-AGHEHLIZ
HRENAZ LGP D, —F, AG-AsGEEHICH
W, AGOBRIMBEM 3 %ULETE VI -0
B R1351.1~43.7mg/flask, BILEOHER R IL
99.0~68.9mg/flask TH B Z & 25, AGHIERE
BK-AGOHEBREICHRTHL PP BETH - 72,
F7:, KWE-As¥EH B & AG-AsEEHIC BT 5 1%
FRIZK-AGLAGEBALTHLNDT, BLEOHHE
BIIZLOREBIZBITAK-AGLAGOHERRICH
LFHLEZOND, KWE-As¥EHIZ BT AK-AG
DEBREIZAG-AsKEHIC BT HACHBEREICHN
T%<{, K-AGLAGLDEREDE L, HMgE
DMz b oTRKEL kol

2y Jx/—IVBR{LBYSROEH

1. HEBLUFX

HRE, 77~ Uk, fEELE L UER
BOBEFESFCE L TIE, IS T 5 vkt
DELHE) DL HEB I UHEICBIT 500 L R
Thb,

(1) HEERBOHAR

PR P OWENBEREEOTIEICIE, R
Hi#% Tokimoto et al. (1987), Matsumoto (1988) @
FEACHER U CEN LB v/, B,
TERDERIBIEICF D1/95 & D 10mMEERRE 5
# (pH4.2) ZMXTLREL, TOREBHEL
Va—RAFa—7 (FEMER) 12T 1 mMEEERE
B (pH4.2) T2ARFMEN L-d 02 HEBEER L
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L7

(2 7z /- NVBALBEEEEOHIE

Tz /- VEBILBEFEEL LTIV 72 /- VA F D
¥—+¥, v h—€¥OKEEZBEH (Ohga, 1992b
: Mastumoto, 1988) (ZHE#LL CHIE L7z V7 =
J=NAxLy—¥, Jvh-LiEtki, thEh
L-Ye Foxy 7=V 75=> (L-DOPA, FiX
MIER), 72=L Uy U733y (OAEHMER 2#
BHEL, HEFEATSimB & CEES25nm DR % ]
FEL7 1ML 0 ICREE£0.0013E M€ 2
BEEY | BFHLE L

2. & #

KWEB X UAGORMA, €I ¥ rHRED7 =
J—VEBLBEEOERICRIZTREEERET LA, ¥
%hbH, KWE-AsGHi#b, KWE-AsiEHl, AG-AsG
B & AG-AsEH T 5 ¥ FHRthk% 24T,
100 s L 721k, BREBEOV 72/ - VI FY
¥—¥ (DPO), v H—EDiEH%HEL:, #
DHEREE—3—7~8IIRT,

8 r
:é
<z 6f
oﬂ
o 4k
g.—-
=2
-2
Ay —A
0T 2 L 2 1 _
01 5 10 15
Added concentration (%, w/v)
BE—3—7 KWE®2%VWIIAGRRIL 7-AsGHE b, AsHiith

KBWTIOHMER LA S ¥ yHOEAN Y
VEVES 2 & P LR 414

O KWEZ R L 7z AsG¥5 b (KWE-AsGE )
@  AGHIRINL 7z AsGHEHh (AG-AsGHE )

A KWE# BRI L 2z Askiith (KWE-Asks i)

A AGEFRIL - AsiEH (AG-AsEE )
Extracellular diphenol oxidase activities of
Pleurotus ostreatus incubated for ten days in
AsG or As media added with different concen-
tration levels of KWE or AG.

O : KWE-AsG medium with added KWE, A :
KWE-As medium with added KWE, @ : AG-
AsG edium with added AG, & : AG-As medium
with added AG.
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DPOB L U'S v & —EiEMHIL, KWE-AsGHHLB
X UKWE-AsEEHIZ BT, & IZKWEDRIIE
BB DI VEL (AL, AG-AsGHHb
B L UAG-AsEEHTIZ, AGOIRMENHEKL T,
BBEFEOEEIIE» WML 227200 T, 20EED
KWERINEE b2 R CTIEICEA o 720 KWEIRD
B & AGRINKEHIC BT 2 EREHOER, &
IHBEDE 2 BIC LA o TKRELRY, 10%2L
L OFIMBE TIX, KWERNKERODPO, T v 71—
Yigthix, 2R ENAGHRMFEHDL.5~6.715, 16
~26f5 L r o7z,

BIE STEIRMROEH

1. BEBLTHE

R, 77~ vkiibty, HREEhE L UHER
HOREREECELTIE, $18 " J~ vkt
MOBEE 01 . HEBLXUTHECBITSERE
R CH 5, T/, HBEROFABRIE L TIdaE

400(
T 300t
S
= 200F
< 100}
v
L ]
-
0~ 1 ) )
01 5 10 15
Added concentration (%, w/v)
Bl—3—8 KWE®2WIAGRIRIL -AsGHEH, Askiib

KBOWTIOEMEREL- S ¥ YEOBEENS
v h— Vgt

O : KWE# RN 7- AsG¥E# (KWE- AsG}3#th)
@ AGEIRIL 7: AsGE 1 (AG-AsGHE #b)

A KWER BRI L f-AsiE i (KWE-Aski#b)

A AGERIL 7 AsE i (AG-AskE i)
Extracellular laccase activities of Pleurotus
ostreatus incubated for ten days in AsG or As
media added with different concentration levels
of KWE or AG.

O ! KWE-AsG medium with added KWE, & :
KWE-As medium with added KWE, @ . AG-
AsG medium with added AG, A : AG-As
medium with added AG.
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F7z2 /- VBALBEFEDER,) O 1. HEBLUH
BB LFEKTH S,

(1) SHEITBEEEOHE

SHNBRBERLLTR- 7 Vvav¥y—¥, VT —
CYBIVTIE/)HT525F—¥ (AGase) DEIF
M2 B (Ohga, 1992b : Matsumoto, 1988) I-H#E
BLTHEL.,

B-Fvay¥—¥iF, p-=+a7x=)-B-D-
FVWIAEF TP (SigmattB) #HEHEL L, EE
L7zp-= b0 7 =/ — NV EHEEAOnm DY R Tl
FL, 17BIC1 gmolD p-= b7/ — V%
BEETARER Y 1 BERBV L LT,

VT —¥, AGaselfMit, FhERANLEX Y
AF Nk a—2R (CMC-Na, FIXMIER), AG
(Sigma#t$, minimum 98% (TLC)) *#HEH L L,

AR & N7 BITTHE % Somogyi-Nelson#: (Somogyi,
1952) TEE L, 19BNV —ABETL u
molDBTLAE % M+ 2 BEFE Y 1 BERBNL L L7,

200"

(units/ol)

1507

100

activities

(5.}
(=]

p-Glucosidase

Added concentration (%, w/v)

E—3—9 KWE#»5WVIZAGEIRL /-AsGHHh, AsiEih
BWTI0AMERLAL S ¥ Y HOBEEN B
-Zvayy—-Yigtk
O : KWEZ I L 7z AsGHEHth (KWE-AsGIE )
@ : AGEIRINL 7= AsGHSH (AG-AsGHE3b)

A KWE#RRINL 2z Aski b (KWE-Asks #b)

A AGERIL 7:Askii (AG-AskE i)
Extracellular B -Glucosidase activities of Pleuro-
tus ostreatus incubated for ten days in AsG or
As media added with different concentration
levels of KWE or AG.

O : KWE-AsG medium with added KWE, A :
KWE-As medium with added KWE, @ : AG-
AsG medium with added AG, A :@ AG-As
medium with added AG.

2. 8 B

KWEB X AGOEIDS, b5 % rHEHrbnEHE
SHRBEROERICRIZTHELRF L, T4bb,
KWE-AsGH% i, KWE-Askiil, AG-AsG¥#ba &
UAG-AsEEHITe 5 ¥ F B4R & %24C, 100
B BREBOB-IVaVF—¥, £S5 —
CBIUTIEIH52 %5 —¥ (AGase) DiFH:
*EL:, ZORKFEE—3—9~1012RT,

B-ZNay¥—EHHEICB L Tk, KWE-AsG
BB VT, KWEDRIMREDS % £ T, &
MEOWAKLE & \EEIRBumL, #hlt
DOERME T, BEOWMIIBLITHo7z, Th
WAL TAG-AsGHEHI T, RINBEZEXZTHIE
Hid, FLALBDONENP o7, KWE-Asiiibis
L UAG-AsEEHIIZBWTH, EZRENKWE-AsGHE

1yl
act?ﬂt?egsf units/nl)

AR

activities

15

01 5 10

Added concentration (%, w/v)

B—3—10 KWEHS\WIZAGEIRIL 22 AsGHsHb, Ashit
ICBWTIOHMEEL v g ¥ rHOBEN
VWIG—-EBBITTIE)HF2 7 F—Biutk
O : KWEZ BRI L - AsGE#h (KWE-AsGH5 )
@ : AGEIRINL 7-AsGHE i (AG-AsGHEH)

A KWEZ NN L 7z Asis i (KWE- Ast )

A AGEIRINL 7 AskE 3 (AG-AskEih)
Extracellular cellulase and arabinogalactanase
activities of Pleurotus osireatus incubated for ten
days in AsG or As media added with different
concentration levels of KWE or AG.

O : KWE-AsG medium with added KWE, & :
KWE-As medium with added KWE, @ : AG-
AsG medium with added AG, A : AG-As
medium with added AG.
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#b, AG-AsGHEHE & (ZIZEERO MM AEED b7z (A
—-3-9),

VT —¥B L FAGaseitithid, KWE-AsGH i,
KWE-As¥ih & & ICKWEDRINIBE DRI & b
ZVWHBZEOBESHML 2, i LT
AG-AsGHsiHh, AG-AsEfHLClX, AGORMIEEEAS
BinY %1298, WEEEOHMEIIEMHMTS Y
DD, KWERMEHIZ KR TEE B NEELR
L7ze KWELAGR ENEFNHFEML 2oL
5 —¥, AGaselGtENEIX, HIMBEHIEL 251
oTKEL LY, RIMBELS% TiE, KWEHRM
Bt s—¥, AGaseifitfid, AGHRMEEH D
FNHM6.2~6.51 (VI —¥igH), 8.1~9.2
f& (AGaseiftt) &% o7 (B—3—10),

Bagy ® =

LI Y rROBABREINTAIRERLE LT
V=R, Fva—R, WEEF Y TV IEECESS
B, T9E/ =R, H#57 b=, 57 b—=RiF
FIBALEENWZ LSRENS (F—3—-1), 2D
I RERE, €I rEAEBROFERE LR
L 7= Hashimoto et al. (1974) D#5% & FE4k % M
¥Rl ZNVa—-A0&HEIEL, ELTT T
¥/)—=R, #5352 b=2R, 57 b=ADWThh

BWEILHEEZRT Z L85, 4 ¥ 4 (Ishikawa, 1967),

I/ %54 (EEo, 1985), +xa (BN - FH,
1991), ¥+ ¥~ ¥ (KA, 1985), =197 (&
A K¥E, 1982), 7+ AT (FT5H, 1995) &
REEESA TV R2EELEFHETFHA BV THE
SNTWVE, SO P, LI rHDORERD
"L, ogREFE L IZIZREMRRER LR T
EEZLND,

B (AsGHEHE) B & UHABEH L ) Y Vo —
ARBVIAsSKEHIZKWE, AGB X U'KWERIR( B
xRl 25, KWEDBAETIE, KWERIR
m¥ a7y rEREiE, RREEZRL,
FIZ5 U LOBmBEORMCIIEZICREL,
AGRKWER K ELE CIRKWERMO L S 2E LW
REFEHERS Zh o7z A—3—1~2), L7z
Ao TKWED b 7 & F BRI 2 REE
HiZ, AGRKWEDHRER L IR I2BRFOHE
IR S iz,

O YBRIE VA Y S EOBABRE R FEFTE
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CIREERART o e shTwa (r &5,
1993) 4%, AMFEIZBVT, &5 ¥ rEOHAREE
BICHIREERAERTIEPHAL LR Y, B#EB
FE 13 AsGHE Hh T 12 5000ppm £ 4L T, EFHINES D
LIMEOEAKERLZR LA (@—3—5), KWE
RAGIZD 7O VEPEINTEY, ZOEFEFRR
0.7~0.8% TH o 7o KWE, AG%15% R TR
L7234, 1000~1200ppm® 7 O Y EEASE T hTw
BT lEhb, AsGHEMICKWER10~15% BE T
WIMLIEE, o5 yEAGERIIERNE®LO

9RERITR L 21, AGR10~15%BETRINL 72354,
ERMEDOL.3ERRL 2> @—3—1),
KWERIMER L v o U BEMDRICEIKRE 2B
DHBHY, KWEFO Y O ERIZKWERMOEL W
REEREO—BICIZ > TWV52, £-2E/ATH
ALizEzHEWV, —F, AGHRIME v o YEERIND
TRENER 2 OFRIRE L REDEIFETIL
»5, AGRIFRNE-2ERIIAGHDO Y O VB
CRETAMEEIBuEEIONS,

AsGiEHb, AsKEHLOMBIEHIZIBITS, KWE, AG
OFEMzE BT 5 rHOBTEEREOEILI,
BAGERORILL L (P-EmMEZRLA (-3
—1~2, 6), cHZ i, BRTHEOHEREIE
AERELBEELTEY), BRI THREN
7B 7 R BRI L B CRIH S h
CEERBLTWALEZILNE,

ABFZETIIEFEIOA B I2B VT, KWERMREE
OBML &b, BAREERISFE WML, 7=
J—VEBALBEE L SR BBROELIE L (FER
2oz,

Leatham®D SIS T 1 ¥ ¥z BE L 72355,
BEHOEERAL L O ICHAGERY ML, 7
/) - VEBALBER L SETRBEEOEELR S
Z & (Leatham, 1985), %7z, Pleurotus sajor-cajyu,
P. ermgiis DBEAKEP LD TO N TS A MOBER
T, 7 v —ERBHIIBHRICHSTHEABRER
ENELLEL LS L (Eguchiet al, 1994) #f
WEENTVE, SRLDZEHE, ZOIHAE
DB L7/ - VEBALEER, SRS REBEROER
LIIFELEEEOH L Z LHHE NS,

DPO, v h—¥id 7/ —VEEBILL, £-
VA 2= P2 A Ar EVWES % 04 3 X)0V8 =AY
REEDBTAIBHTHD, WTHIEAICLVF
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BEN2BETHHI LD S, KWERIMEHICB
WTIhOHOBREENFLIBML-Z LG,
KWEHRD 7 = /- VERGPEEG LTS EEL
bha,
hIIMBOERELRKEET = 7 - VERS
YR TA) rThHDB, OIS, AVF=V, T
Fy, Fr7zua— Vi ELLREFELTEY,
INHEDT7 K4 FEDACIY 75 Y BOFE
PHRIh TS (RS, 1980 @ #4, 1987),
HITIMBDTIHE 4 FEIZBKTHEREL H B
IR TBY (BETS, 1968), choDT7 ) —
WMERFHKWEDIZIL, 0.5%BESINh TS (B
B k&, 1994), L7z2°> TKWEFDEER 7 =
= VEBRGL XV T v RERL LT IR
A FETHATREMEINEV, L2562, %7
A ) URTNVEF L EDT SR L FER) T F
BICRHEFEOEAMEE I L THEEHDS 5
TEBHONTWS (FFR, 1983), L7=HoT,
KWEHF D7 =/ — VHEESGHEMTeI ¥ rHO
BB ZRESE-), 72/ - VEBALBERSHES
BEBEFOEHNZRL-EIFELE Y, T/, KWE
FNDAG (K-AG) i3, KWEDRIMBEIEL &5
ZHEV, 9 7 FEAREICE L CRILSNTHAR
BREOREERICFS LDICA L, AGEAEDR
MG TIZAGOEMEAE L, BEARERRICHE
RIREERADRD b, KWE, AGHRIMKEHICH
352V T—¥, AGaseDEHKREFET IR
Lol ShH6DI EHS, KWEHDT7 2/ —
VRS EAGHERELZZKE, dr0idEhoH
BELIREBIIBWTHDT, ©J % 7HAERE
DEBLREBLU 7 2/ — VEBAMLBERSET B
BEOBEELCERF I8N0 LEEINS,
WAV EY2,4-Y 2007 2 ) X VEEBR,
10ppmDBMTH T I 5 Y HOBEABREEZED,
BERAEYEELIEL I HMESA TS
(Tsujiyama et al., 1993), L 2L, ZBFFENKWE
135 ~15% DEEOFEIMIC X > TEENBEZEDEH
MWERLZY, K-AGHE SN THAEREIH
EiREI NI ENS, KWERRE T ¥ rHICH
LTREBRL LTORBEOEREAEL TS L
Z2sha,

BoEN & 0B

LIy TEICL BN 5y kit (KWE) @
BILEBLI U7 ¥ yEOEBNBEREOEH ICRIZ
FTKWEDHBIZOWTRE L, TANT X U5
H o(AsiEH) BIXUTANSFEY - S Va— A
B (AsGHEHb) L b, KWEZEML 54, &
BESE %5 1o THABOERITEL M
L7 L2 L, KWEDEEHBRETTHET I
T2 % (AG) RKWEDMERERE+ BMT
WML 223540213, KWED &9 2 REREERIIZ
BobNledrol, —hH, KWELTZVI—-ADH
HZFERFICRML 7235811k, KWEDAZRML -
HEELDELVEREREER S Y, KWEL 7
V= ZIIERH 2 ERAPRD b/, KWER
g TIE, AGEINBEHIC XTI Va—R, &
THOHRENE o7z, LIzdT> T, KWEH®D
AG (K-AG) &, AGHEADE ALY b ELSh®
T, TOZ LIZAGHRMEE I LR TKWERDISE
WTHEAGEEIEL(ENMLAZ EEFES LY
HLEZbNB, KWERNER T, HMEED
BNz b%oT7 2/ —VEBLBEEDERTE L
(%Y, SESBEBEZOERIEFL ko, L2
L, AGIRINERTIX, 20X ) REBEEBE M
BRELLE» o7,

IheDZ ML, KWEDL 5 ¥ rEREHE
T AR IZ, KWEDHIBEBERAGIZ S »
THELADTIE%RL, KWEHD 7 =/ — VRS
HPHELTHEY, AGE 7 =/ — VRS DSIREE,
HHrWE, BAELTWAZLICXoTHELABT LN
WEEINE, /-, KWEQIREREIX, 5~15%
DEEOFEMBETEEL Y, K-AGOEILHEA
BB LD, KWEIRLS ¥ FHICH L TR
FRE LTORBEROERZAEL TR EEX LN
%,

FBAR HITUVKMHBICELBES 2 TEOER
R R & B BREMORMNE(L & OB

h 7=k, FRLERBTFREOE R
BREICREEREZRL, WIC, I FBICHLT
BAETH o7z, H Ty KMEY O EERBRRS X
TSEIHIZ 5 (AG) THhH, HF<vkiH
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Wiz % U EEThTws, LaL, AGEK
2h T2 UKMBEOBRERETIIL 75 rERE
REICIREER 2RI L% L, 7= YKtk
WHRDAG, BIHLAGE 72/ —VERSIEEH S
VIZIREE L 7-IREDAGIS, AGHME X b b ELMD
L, LTy KB ERMLER TR
BENBEED 7 = ) — VBMLEEE, SESBEED
EHMERETH -7,

XD IHIEBBICBIIIEREOXBERMELE
HNBEEEOEILL 3B LBRYH 5, BIZIE,
VA TEORBRRSLFEFER BT, VT
ZVHEBWED T = ) — LAy u B, #
BHOENT—¥, FTyh—¥, FVvy I VEBEK
FBFEORERICEBHE L 0T EARESNT
w3 kS, 1983 : ithsr A5, 1988, 1993, 1994),
IO ENG, hITUKMBWIEe Ty rERE
DREBBR CEANBEOELBEICHEEEZRIZL
TWBWEENEY D 5,

FITERETE, HIwyKMEYS X AGHE
HERMLUETL S ¥ ylrEEEEL, R
10HE $ COMPRERTCORERKER & BB
FiEMORBELZREL, BT~V K PEm
EMICBITA T 8 rEOMBRE L e/ BERE
HE DEERICOWTRET L (B&5, 19964a),

EI1H HEREEROEL

1. HEBLUHZE

(1) #REB L UH 5~ vkmboRE
MRBICEB Ly —IBESRTwDBRET ST
Pleurotus ostreatus (Jacq.. Fr.) Kummer Po-03 i ¥k
RV, HREEMYARE#T24CICT 6 HHEFE
BE#L, aNVIF—F—-TEESmf bRV 7
A A7 RERRE Lz, 7oKk, o~
YTEHTTY (Larix sp) DORMEREAMMBL,
MR % R RS, R L O RIRICGAR L2 (U
T, KWELBET 5.),
QHEAKOEEL L UHEAREEROHIE

AR ITIZT ANTEY - TV a— AR
(AsG¥E#h) % v, EFREHICKWEDH 53T
SY/)HF2% ~ (Sigmatt®, minimum 98% (TLC)
1 AG) #15% (W/V)iRHIL, IN-HCITpHS5.5!2#
BLTHREB L Lz, SRS H20m % 100mE=
7 ADCHELTHREL, HRABELEELL,

25

350

300t

250

200

KWE

100 |

50 AG

Mycelial dry weight (og/flask)

L 1 1 1 [} A

50 Basal cediun

0 2 4 6 8 10

Incubated days

E—4—1 KWERNEH, AGHRMEHS & FEFFHIC
BWTIOHMERE L2 5 ¥ YHOE-REER
DERBEAL
BEEEEEYTRT, O KWE, @: AG,
A HARE Y (AsGEEH#b)

Changes of mycelial dry weight of Pleurotus
ostreatus during ten days incubated in basal
(AsG) medium and basal medium added 15%
(W/V) of KWE or AG. The vertical bars rep-
resent standard deviation.

O ! KWE, @ : AG, & : Basal (AsG) medium.

BEATIC T24C THEERL TV, FiEHlsgER,
BAAr sy, %H L CERERYAELS,
2. 8% B

KWE, AGIRIMEHL S & URAIE Iz BT 5 5E#
10HBFTOLv s ¥ YHOBEABEENETLEE—
4 — 1128, KWERMEIC BT 2EkEER
3R 4BE I TReORMMERL, 20K, &
Bcihn L <53 8 HH T110mg/flask, 10H B T
316mg/flask & & o 7o —7F, AGIRINEHE & U
AT, BREIERIBBETIILALRE
9, EE4DELURES Y E»ICERE LY, 10H
H C& 4 41mg/flask, 3lmg/flask& o7z, TD &
312, KWERIEE# T OERERRIZAGHRINEE I,
RREHICHNTERIERIFTH Y, KWEOFEIS
L ARMEOEREERNER, ¥EELBBLDRIC
BOWTELLKREL o7
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Fom 71/ -—-IVEMLEBEROBETL

1. B8 LUHE

BB, RSB X AR BORERE,
TEARBRENE, IBWTRABLAEBYTH
5o BRI, BRREET VO -2 Fa2—7 (fl
FHIER) Tk oT, 1 mMEEEMBEII (pH4.2)
T2URHENT L TRAM L, 72/ — VB EEEE L
LTS vh—¥, Y72/ —NVA+%¥—+ (DPO)
*BL#k (Ohga, 1992b : Matsumoto, 1988) (ZHEHA
LTHIE L 7 v 5 —+¥, DPOWFEHIIE, FheEh
7Ly IT Iy (FIEME), L-YeFox
7= )V7 5= (L-DOPA, FIXHFiZER) 2#H
L, EES25mmB & UA75Snm OB EELRIEL,
15547 ISR EE%0.001Ms ¢ 2BEER %
1 BERHAL L L7z,

2. 8% B

KWE, AGHINEHS & AR HIZ BT 3%
10BEECTO 7 v i —CEHOERELL L E L,
FOERE— 4 — 212”7, KWERMEH#ICB
WT, 7vh—HiEHR, EE1BBICBWTEIC
BHoN, TRk, BEERLEDIELI(EL:

500

(units/el)

MJOT
300
2001

100f

Laccase activities

Incubated days

B—4—2 KWERISSH, AGHEMEIS & UHAEipic
BWTI0HMER LAy rHDT v h—F
EEOEREL
O :KWE, @:AG, A : & (AsGiEH)
Changes of Laccase activities of Pleurotus
ostreatus during ten days incubated in basal
(AsG) medium and basal medium added 15%
(W/V) of KWE or AG.

QO :KWE, @ : AG, A : Basal (AsG) medium.

o7z AGHRINEEH, FEABHCIt, EE2BHIC
B ICERD SRz, F0#%, EEAMIHRE
BLTHEVEED T T THB L. KWERIISE
BT, Fvh—FEEIERIBECTEDON
7:DT, REEAUBMDAOEEOREREL, +4b
LR, 3, 6, 12, 4BRMIC BT BIEHLIIE

L7zo #DOFKEREE— 4 — 3127 T, KWERIKE
T, ISR RHETROLR, 207,
EEEROBBL L DKL ko, AGIEINEH
REFEHTIE, FRURHLPICBWT, HEi
BObNLho7z,

KWE, AGRINEHS & KRR IZ 1) 5%
10H H ¥ TODPOIEHDERELERIE L 20 £
HREE—4— 418, KWERINEHB I, &
MIEEI1IAEHCSuitsLLEZ2RL, #0007, K
BHBOBEBL L bITHH L7, AGHEINEH, ¥
FEWTIE, FRIER4IBEICTEICEDLN
725, 20%, BEAEIEAL TLFHFEICBVIR
BoFFc#HBLL, KWERINEH TIX, ¥

(units/el)

Laccase activities

Incubated hours

- 4 —3 KWERMEH, AGHIEDE & A Ic
BOTAURMER LS Y yEBOS vy —F
EEOEREL
O :KWE, @:AG, A& #:A&ih (AsGHEH)
Changes of Laccase activities of Pleurotus
ostreatus during twenty-four hours incubated in
basal (AsG) medium and basal medium added
15% (W/V) of KWE or AG.

QO :KWE, @ : AG, & : Basal (AsG) medium.
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(units/ul)

Diphenol oxidase activitles
o

&—4— 4

(units/ml)

Diphenol oxidase activities

B—4—-5

N A " A O

KWE

AG

—_ 1 Il il 1

Basal medius

0 2 4 6 8 10

lncubated days

KWERHIS i, AGHEIMEHE L B AiE#IC
BUTIOHMEEL Sy HOY 72/ —
VA % L ¥ — ¥ (DPO) EHEDERFE(L

O :KWE, @:AG, A : &g (AsGE)
Changes of diphenol oxidase activities of Pleuro-
tus ostreatus during ten days incubated in basal
(AsG) medium and basal medium added 15%
(W/V) of KWE or AG.

QO :KWE, @ : AG, A : Basal (AsG) medium.

AG

L L 1 /|

T
1
9

Basal mediun

Incubated hours

KWERINESH, AGHEIMEI#bE X ORI
BOTURMEREL-LS Y YEOY 72/ —
W % ¥ —¥ (DPO) IHHEDEEFE(L

O :KWE, @:AG, & #HAiEH (AsGHH#)
Changes of diphenol oxidase activities of Pleuro-
tus ostreatus during twenty-four hours incubated
in basal (AsG) medium and basal medium
added 15% (W/V) of KWE or AG.

O : KWE, @ : AG, &A:Basal (AsG) medium.
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AEICBWT, T TIZDPOFEENRD LN/-DT,
v H — X DA L ARk EEE24REE LIN O DPOE
HoRREbEHllE Lz, ZOFREE—4—-51
R, KWEIRIISE#H T3, &M I83E 1 BRR%RI
BicBobh, 20f%, EREALLEDIIE -
720 AGTRINIEH R EAKEH T, HRAURMUA
BV OEREBO Ok o7,

D& HICKWERME#TIE, BEE1RHET
v 1 —+¥, DPODEEMNBED LN/ T En b, 7
/- VBB eSSy ERBE L BICED
KB Esh, EEZALLIICEL(BEERL
Zzobhb,

B3R STIEBEROBERSEL

1. BHELUFE
HREH, HRENS I UEABOERIE1EH
TR ERENZEI,, HBERORBIIHES 7
/) — VEBALBEFEORREL, KBV TRl L L
BYOThHb, SRAMBRLLT, B-I VoL ¥—
¥, tVS—EBIUTISE/ HN525F—¥
(AGase) D &G % BE#k (Ohga, 1992b : Matsumoto,
1988) IZHEML CHIE L7z B-I NV ¥—¥3,
p-=hBT72=-B-D-ZNV2AKF Y F (Sigma
M) FEELL, BELp-=btoTz /-
¥ EEAOOm OB EETCRHE L2 1THIC1
molDp-= b 7x/)— ViBlTIBRERY 1B
FHAE LS, VT —¥, AGaselfithit, #h ¥
NANKFI AF )L —R (CMC-Na, FIFH
B, AG (SigmattB®, minimum 98% (TLC)) #%
HEE L, £ E N7 RITH % Somogyi-Nelson i
(Somogyi, 1952) CTE®R L7, 17BIZ/Va—
AMET] ymolDBTTEL ER T HBERY 1 8
FEHE LT

2. & %

KWE, AGRISHE X B4 B 55
WHEITOR-ZVay¥y—¥, 55—+,
AGaseDEBELEWEL 720 TORERER—4—
6~8I27RT,

B-rnvasy ¥—EEMICE L T, KWERMES#
Tk, EHIEE BECTREODON, 20K, X
AEOEBLE L HIZEBICEL 2otz AGIRIIE
W L UEAER TR, HHIIEESHETREDS
h, Totk, 10HECHET TE»CE S 2 o722,
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200,—

]

2

: 150&-

"

o

= 100}

- KWE

>

o

® s50f

@

@ AG

L]

2 ot

" ]

(-] ~

° 50
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BM—4—6 KWEREH, AGEMEHE & rEREHIC
BWIIOBMEELALS S YEDB- Vv
¥ ¥ —Biatt oRREL
O :KWE, @:AG, A : #HAuH (AsGHih)
Changes of £ -Glucosidase activities of Pleurotus
ostreatus during ten days incubated in basal
(AsG) medium and basal medium added 15%
(W/V) of KWE or AG.

O :KWE, @ : AG, A& : Basal (AsG) medium.
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KWEREEH, AGERIE e & O EREHIC
BOWTI0BMERL-ES Syl —F
EEOEREL

O :KWE, @: AG, A : HAiEH (AsGiEiH)
Changes of Cellulase activities of Pleurotus
ostreatus during ten days incubated in basal
(AsG) medium and basal medium added 15%
(W/V) of KWE or AG.

QO :KWE, @ : AG, A : Basal (AsG) medium.

H-4—7

KWERIE L IC KR TR IBVWEETH - 72 (R
—-4—-6),

LT —BERICE L T, KWERINSEH TIZ,
EHEIER4BE RO LN, 20#, BEAED
BBELEDICELIE o/, AGRIMKEHM B X
UEAR# TIIHERI0H B THEIRD b h iz,
KWERIESHICH R THECBEVEETH - 72 (|
—4-=7),

AGasei&PEICBE L €, KWERMSEH ¢, &
WEXRIHETRDOONR, 20%, BEEAROZE
ELHIIHEL ol AGIRIMKEH S X R #
TIIHEREI0H B TEMEIFRO 5 /A%, KWERDD
B R THFE B EETH- - (B—4—8),

KWERIEHIC BT B B-IVvay y—E, v
7 —¥, AGaseDSHEFERBEFEIL, 72/ —VERIL
BESTTICER SN RO EL ~ 6 HELUET
BRI, ToO%, EEEBICL L 2o THEERE
LB ko, THIZH L TAGERIEE L EE
BE#TIiX, 7=/ — VERMLEEE L Mk SRS R
FIIBWTH, KWERMBEHIZ R THERLH
B, FERICBVEETHER L,
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E—4—8 KWERINEH, AGHRINEE X OHARE#IC
BWTIORMEEL-e S Sy EOT IS
HT o &+ —EiEtEnEREL
O :KWE, @:AG, A : Ak (AsGHEh)
Changes of Arabinogalactanase activities of
Pleurotus ostreatus during ten days incubated in
basal (AsG) medium and basal medium added
15% (W/V) of KWE or AG.
QO : KWE, @ : AG, & : Basal (AsG) medium.
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Hmam £ B

vI 7 rEOBEARBREICEL T, KWERINSE
BTIEEIBBITHRLMCKREL, ¢ HEUR
TEABICHRE LBD -2 ers, BELBBITH
BABREOFEMPTHY, 4 HBLRIIHEIEE
HicAot-kELAOND, —F, AGEMIELE
FEWMTIIERIOBB T TRRPLREEERL, 2
OEFEPBIIFTEPIHLYTILEIL OIS (B
4—1),

BAREOEEREL L HIZT v —EEENE L
B LD, ¥375% (Phellinus igniarius) (Szklarz
et al., 1989), 5175 % 4 (Coriolus versicolor) (Szklarz
et al., 1989), v 2 YV # % (Agaricus bisporus) (Wood,
1980), A4 %4 (Lentinus edodes) ({7 & &, 1993
: Ohga, 1992b : Leatham * Stahmann, 1981), AL
v 1 % 4 (Schizophyllum commune) (Leonard - Phil-
lips, 1973) £ BE K DEFHTCHEEN TV 5,
ERBEFETHI LI Y rEEHRA L AFHEICSE
VT, KWERMSEH CIREFEBL & b ICHAK
BREIZFLOHEML, 5y b —VEELEHEIIES
Bolze —F, AGRIEHPLEREH T, KX
BEARE L CHERGEREG I LHENEY, 7
y A —EEELEVKECHERB L, COLHIHK
MEDL T & FEOBED, IhETICHESAT
WAHIBFREOEE LFARICEREERLE T v —F
EHEORBZELIIABD L - EmER L7,

¥/, 7x/—VEELEEEDDPO, S RBER
OB-ZNaAy¥F—¥, V55—, AGaseDHHE
NEefiz, EH SN HERERIGC TR
A%, WAKRERISHMT 520, &4 OBHRE
HIEL LY, Ty h—¥RRCEREEREEL
BT 2 EmMAERD b7,

EZ AT, BEEIOHM CKWERMSE G TIEE %
BRENFE D O BN EBIT L2, Zh
2xh L CAGHRINE R AT <IE, BARHEHRE
RFEHOTFETHolz, LA >T, KWERM
BRI BV TAGRIE P E AR & L TH
BNBREEIFT DR, LI THORFTAT —
JOMBILLIEABERDOEICL > TEL TS
ET T, AGIRIEH R EARER IZB W THER
B AT BOEREIAICA S &, KWERIMEH & [
RICEENBEREISBRICERINAZ EXTFRESN
5o LU, KWERISEHIC BV CHESN BRI
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HHEL LB LHDIE, BEDYEICKWERH
bd 5 ECHROICEGNBERXELTAILICK
DELTWR LHEETALILLTED, ¥2T,
KWERINEE# - BT 2 R EROL S ¥ TEHOD
BAGEE L BN BEREE L ORERERETT 5
7=®12, KWE, AGIRIEEHE & UEAREH & &4t
R T L CHAGERER LY ) OBEEENYE, B
135 v H—+, DPO, £ 5 —¥, AGaseDILiFEMH
(unit/ml + mg) DEBEILERDL, FOKERE
H—4—9~1IZ7RT,
KWERMEH#IZB VT, Sy r—EdEE1H
BizBooh, HESALLDICEALTL4HEK
BRERY, F0O%, S[EUCETLTIOHBIZIE4
AE®D1/4LUT & % o7z, DPOIL, $EE 1 HEM R
Keizh, 20%, BEEAEIEATHICONTE
BIET L. VS —¥, AGaseldiEE4 HBE &
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B—4—9 KWERMEHICBWTIOHMERLALS S
rEOEENBFEOEROEREL
Q:5vh—+¥, @:.tV5—¥, A TJ7x
J=N*3T¥—¥(DPO), A:TIFE/HT
7 ¥ +—¥ (AGase)

Changes in specific activities of extracellular
enzyme of Pleurotus ostreatus during ten days in-
cubated in basal (AsG) medium added 15%
(W/V) of KWE.

QO : Laccase, & : Dipheno! oxidase (DPO), @
: Cellulase, A : Arabinogalactanase (AGase).
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BE—4—10 AGEIERIZBWTIOHMEEL-T ¥ Y
BOBENEEOLEEORETL
O:9vh—¥, @:V5-¥, A: V7
/=Nt XT¥—¥(DPO), A FIY¥/HT
2 ¥+ —+¥ (AGase)

Changes in specific activities of extracellular
enzyme of Pleurotus ostreatus during ten days in-
cubated in basal (AsG) medium added 15%
(W/V) of AG.

O : Laccase, & : Diphenol oxidase (DPO), @
. Cellulase, & : Arabinogalactanase (AGase).

hBobh, EVS—FiZ8HETITLALTEKL
L2y, AGaseld4 HEX AL RY, FO®BET
L7 (A—4-—9),

ZOEHICKWERMZHB T, 7 v v—+,
DPOD 7 = / — VERALBEFIIHT RBAMATR, B HICE
HEN, BREIRLILREL R TR ERC
ZELCERL, HABREFEECZA VA
CETT2EmERLE, —F, SRSBBEEDRE
iz, BARBREIERIC R VGO ERE4HB
BETREOON, ThonZ kit, 7/ —VEML
BEEDSKWER MR T 27 = /7 — VIERS OHEBIC
I NERFABBEESICHESHh, BEE1~4HED
BHAGEEOFUMICE LIERESh, 208
KWEHDAGEN SRS OERE HE - ‘LT 5
DI SETRERITE BN SN2 2R
LTW3, &5 % FEAKWER R T 5 AG 2 5%
BN - BN L CTEILT 51213, CEB258H
CEROEHEMREZLTELRT LI LARDLNS,
Lichso T, SMTHRERIZ7 =/ — VEBMLEEE L
FEIZ, D507 =) — VB CBEE ISR - TR
HW$HHEd, 7=/ —VEBLEBEELER L BICE
M3 2HE8L), KWERDAGERIEMICHELTE
BT THH, LI L, KWERMEHTIX, 72/ —
WERACBE RS SR BB (T o THEICEH &

Laccase
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AGase
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(units/ol-ug, A)
o
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Incubated days

FH—4—11 HEEEHBIZBVWCTIOHBMERL-S ¥ 5H0

BENBEEOLLEEOBREEE(L
Q:9vh—¥, @:tV5—¥, A:TV72
I=NFXL ¥ —L¥(DPO), A TSI HT
2 % +—¥ (AGase)

Changes in specific activities of extracellular
enzyme of Pleurotus ostreatus during ten days in-
cubated in basal (AsG) medium.

O : Laccase, & : Diphenol oxidase (DPO), @
: Cellulase, A : Arabinogalactanase (AGase).

NTBY, ToZtid, FHITEEELERT S
DDORLZEDHERZVBETH Y, KWERHK
THAGER AL TRETAHAO LSy ok
M THAEILERBELTWVS,

AGIRIEb B X UEFEHICBVT, v H— ¥,
DPOIL, EE2HHEZWL 4 BEIZHEIIZED N,
BEEABPEBL TOEFEBNERD T I CHB
L7zo $72, EVF—¥, AGaseld, ¥EHESHB ¥
TRHONTY, 0HEICREDO N, DL I
AGHRINEEHh & A K1 BT 2 HESNBEEOEH
By, BOTEULAEmER LA, KWER
ML ZE LS R22BMERLE (E—4-—10
~11),

AGIRINSE I R A B IS BT, RS
FEBTHIIONT, BEREERIHEMLT 7=/ -
VERLBER OB E A A SIS 2 EMARD 5
hi: @—4—1~2, 4), /-, ¥EEIOBB
T, AGEINEEH, ZEFEHE S ICHABRED
FHPICHYT L &> 5, BEIOBEURTHY
SAH O EOMERICA B Z LI &k o THAGERH
WhLT7z/ - VB LBEOEHREDHAT LS
ENHERIEND, L7:d>T, BREERORMIC
Edb%oT7x /) — VB LBEEDERENS 23
HICBLT, KWERMZED & FAf2EmEZR L7,
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LAL, EANEZEOLERICEL T, KWERMN
By b AGIRINES My - AR 2 KB L 258,
KWERIEH TIE, BE 1 ~URMBROBERED
BEBEICEEIC 7 = / — VEMLBEESER S 1,
ZLABVREEERLE, —F, AGHRMER
EREMTIX, BRAGORERBHICBITIA 72
) — VEBALBEEOREHIRBD TEVWIRETH - 12,
IhoDZ RS, BHREORERBHICRINS
KWERIKEHIZBIT2 72/ - VBILBEEDE L
(EWHIEHI, €I ¥ 7 EICH L TKWEL #RK
TH57x/) VRGN 7 2/ — VEBALBEROFE
WEE LTEBERS LI EERBELTEY, €T
YHrBEICHT A7)~ VBLBEEDFEIIKWE
DEHETHH LEILND,
EHEARICBVWTHEREOEIEL EHIZT72/ —
VEMEBEENEH S h, Z20%, FEGRELE,
FEBERAN E REERTERT SICORT, 7
J — VEBLBEEDOEEMSBET L, SHSBEEROWE
UNEL BT LD, ThETIEVA97 (frs
&, 1993 : Ohga, 1992b : Matsumoto, 1988 : AJII &,
1983 : Tokimoto et al., 1987), 5 %47 (B8ES,
1981), 7+ xY (RKES5, 1992), w2 ¥%r
(Wood * Goodenough, 1977) HDLEE N EMHETF
BHTHONTWVE, ZhsDREAEFHOTFERLE
BT IR TEEREM O8M &L KWERMSE#LTD
I ¥ rEOMMRERIC BT 2 BEEEL OBMIE
BUOL-EmERLE, L/ 75T, XEEA
DY NI —ZADOKEGTH LD —RIfHE
NTFEFICERTLIZ LM EATVS
(Kitamoto * Gruen, 1976), FEAHBEIZLFES
BEFZOEEIE {2 b 013, REFRE,SH,
HICEREED D B FEEIIHET 5720, HRAH
PELL AL ICE ) SRORFFEDOERRILE
Lixdl-oThrEEZLND, —F, KWERMN
B CTEHBTBEEZOEEIB 25D, KWE
2T 5AGE T - BILL TEREBREHVEE
TH-DTHBHLELIOLND, TERERBEOMAS
i, AR, REERE, FEGO=ZFHIHEICH
BELTwanicxlL, FEEEREOMRBICIE, AR
EREFARBAHMHEICAES L TWAZITTHY, F
EREROMR BT, RERERIERT, X hHEM
RICHRBICETVWT VR EELILND, LizdTo
T, KWERIMEHIIBWTe S & yEFIHRE
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BR IR TBEEEL OBE L RRBTFESTFEETR
HomE CRTBEEROBRIL, ThEhELRS
RBHERR L b &£ U TV 2 TEEMASEV,

i, VA5 rEORMMREOGHEIIBNT,
YT UEAFEENICRESK, ZREDOSEE
rotro—237074 7Y UNELL, BFO
BRICELZVELO— ARSI SRENS T LT
RHICBEIShEI LG, Y45 rHEidAmE
RBE 2 BT ABIC, KT = v oBRERYED
L, ¥0#tVvo—-ARRBErER T ODOLE
ZXxNnTWwWb (Ohira et al., 1992 : Tsuneda et al,
1989 : HEL 5, 1983), T EMH, LIFFTHA
LEROBRBHETH S 1 7 7 EIARH R EE
REFT A BB THWT A V= U REE L8
FEBEOELIEF L T ¥ & EAFKWERINSE
TKWEZH#R T A2AGEBILT2BRTHIULTSH 7
/- VEBMLEER L SRR OELIERF I, B
Ao HadaEmERL:,

A5y, eI rE0HREHEOTFERS,
BETIIRE L LEEHRA»OREL TS, &
B iaBRIBTFEREBEOLVOD—-R, N3t
NO—RE Tz TanshBREMTHEY T
ZVOBEBTHEEATVS, HARIIBVWTK
RGO TR ECHETEENE-THEY, oK
HE TR LI WAL BTFERETCHLH
EEAESERL LTRAL TV, HEEHEY,
BRERT 281 TY /= %8RBI, DI
Ny viteru—RAERRICEET A0, )
oo BB RICER L, RTEHETRER
»EHRT A, ABREBHESEARCHOBE
WEHESETIIRET S L TRICh 2 - BEE]
BEThHh, COZLIABRBHEORMEL LTR
RYIELDTED, RIC, BEEHEICIIEENR
+2EC, V7 —VELEBEE (Vr= Vo
B *ITEHL, T07x/ - VEILEBEEOE
HIcEDSWTEHS BB Y BT 5 B 25 HE
BiboTwa tThiX, KWERBHEEHEIE
THOREEROKEZHEL, MATIEHLLE
LTWwAEEZBIENTED, LIL, Z0H
B L TIISERKWEDRELZBHLMIITAI LI
INBREH LTV LENH S,
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EBSR & B

H o=k (KWE), 7S5¥ /#7504
(AG) 2L 7-&EFIEH (FTRISFV - TN
I—REEH) T Ty rEREEEEL, DERE
RTORRAER L BENBEREELREL, Th
O OBEMELRE Lo KWERIIBEH I, BE
1~ 4 BEFEREREOFEME LY, 4HBL
Rt B ERA 2 7R L 720 AGIR IS R A B T,
EEIOAE I CHEPNT I ThHotz, €IFFVH
HREOEEREHIMMT 51206, 7=/ —VEEL
Bk, SHOMBROBENBEIBERICEHLSL
AEMERL, BAGCERENHEICHML ZKWE
WIS T, AGHIMEEHCERTERICHRTE
BNBEEOERIEETH -2, IS, 7=/-
BRlUBEE IR 1 BERIR ISR b h, BERBoEE
PG E B ICEHR IS b LEEIIT,

I % rEHPKWER 55 - BILT 2 7-0 I HE
NEZLZFRNICEH LTV 20050 2HL2I
T B0, BARAERY: ) OBRENE (LiEt)
DRBFEL 2 RET L7z KWERMEH T, 7=
J — VEBALBER L E AR BN RERE 1 ~ ¢
BETERELD, ZOKRBBICET Lz, S5
BEERIE7 =/ — VBLBERS TS CER Stk
KR o, BABREOERZEHICEL kot
AGIRINSEH o R 452 3 TIIKWERIEHTD X 9
LBEFEHOBMETRET, WThoBEREHE
Bl ThH0Z s, €57 7YHIZKWED
Zx ) —VERGOEIRIZEY 7 2/ — VEMLEBEE
PREEMBZRE L ICHFUSNTERIEL(RY,
Z0%, KWEHFDLHEBFTOHEBLTHL, AL
THHDLEREINS,

KWERIBERICB I eS8 rEHD 72/ — N
BRLEER L SR REERDEMBIMIE, o5 7 H
LRIBROBBBHETH L U1 ¥ FEICE 5 AN
REBEDEFHELFETLINTHY, HEEHHE
DREEREEORENFEL BEEI DS b0 LIS
aha,

BSE HITUKMHHOES 2 rEENOFA
VA TIIBNT, FYRPEKREBNOEF i

BEL DI, FEROBERNPS BT L
DS N TS (Tokimoto + Fukuda, 1981 : Ohga,

1990a), ShETIZ, HIvvkiibizes s,
I)XY Yy, YFEX¥VYYS, VA8, FA3,
<45 L EREREAETFEOBEARAEREIRERE
HERTILEHOLPIILL, TOZLhH, #T
< VKM ERMT A 2 L2k Y EREEROK
MmERL, FEENEROHMME RiALZ LAWEET
Hb, LiL, HFERTIEIERGEEORERE
26 FEERRELE, FEGHEEDOEREBEN LI
BT 5101k, LRSS, EERLE, SALESOYE
BRI UETHY, ¥4 %4 (Ishikawa, 1967 :
Matsumoto * Kitamoto, 1987 ! Leatham + Stahmann,
1987 : Song * Cho, 1991), X/ ¥ % 4 (Kinugawa *
Furukawa, 1965), Pleurotus florida (Egar, 1970),
v Ve b3 ¥4 (Coprinus cinereus) (Morimoto *
Oda, 1973) %, ZPOWHETHESI N TS, £
7z, FERE L AEFERE CIIFEEEENYLFENR
BI LN, Axeoyy (Ko, 1976), ¥4
% % (Ishikawa, 1967 : Tokimoto *+ Kawai, 1975),
LI ¥% 5 (LA, 1985), 7 I AFF & (Polyporus
arcularius) (L&, 1978, 1980) THE I Tw
b5, LIzAoT, #o=vikiitbhiies ¥ riic
3 L ORI O BRI E ISR RREER 2R
TH, RBAT—VORLR HEREBHOTEETLR
W LTH R BEEAERTLIERL 2V, £
CTEETIE, FF - KRALEHICH T <Kl
MEBRIMLTE S ¥y DYy BIEEITV, FEBE
Bl RIZTH I =KoL B 2R L (B
&5, 1994),

EZ AT, S, BREERAEROMEARE, i
KEBORMESHEELL, EHEZOZAERICER
RBEEZTVWD, COMBOBRREND—DLL
T, BB EOREMBICEDLIRMT, EELT
AFRLEDBEMORBFLETI TS, XFAH
BHECB T, RkiEn L oWt ER L F%
DIEWEMTHNIE, H I~ VKb AERE
BATHEDTH, HI<wvKMEPERETSS
EICEYERLEFAFORELE T 5 EREISHET
BEMELTHATA LWL 25, £ZTAE
T, &Bfli T, AFPESH%E IR, SILEA -
IF¥a254 L), EVE—RTEF— b, HE &
M) ICEEL, ThEhCH Ty kB ER
MLTeI ¥ roRy bEREEIT, ARIBEHARE
WHEM L LTOBERLRE L (BES, 1996b),
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F1H EEIEWICE ZFHBEAOFA

1. MEBLUFHE

{EERHIZ 12 ¥ T # 4 Plewrotus ostreatus (Jacq.: Fr.)
Kummer @i FEE (%39%) #JHvy, 850ml%: K
V7O LY BE B L HE T, B
HBIEAFEE  kahr=18:17 (&EEEL)
EL, &AREIIH65% (BEIEHE) (FRELZ, &
Ty ARMEIIIZ I N TEN T Y KLY
(KWE) #ft3# L7, KWEDHRMEIZ, Kitoe
WMD) OW/WHT0.5, 1, 2, 3, 5, 10,
15% & L, HMEXE 1248 % ML 72, BbE R
12480g/A & L, 120°C TAG5[IH 2, FiE & H:A
L, 19+ 2 CT28HMIKFRE L /-, HEEHT 4, W
& 2i7v 2 R LB, 14+ 2°C, WREE90% LA
FIC R FERER R L2, I8 FRE L L,
BHEREPSINHET CICE LR TEERNE%
AL 7z,

2. % B

SRR E OKWE Z iR L 7z g 2 3L L,
LI 5OY T2, KWERINEHETO
TEEERKRZR—5—1 1257 T, WTFhoFEmn
MEEOBGE AKX & FERICIER 2 TEEREZFEL,
KWEDRMELEMT 5 126tv, TEEOH A X
WRE L ZAHEAPBD LN,

FEREP S E TOTERERIET 2 HE,

®—-5—1

KWEZ 0 L 7z 8ok e 4 Lice 7
¥ TEA
HFIXKWED R % 7”1,

Bl—5—1

Fruiting bodies of Pleurotus ostreatus on
sawdust-ricebran medium with added KWE.
Shown are duplicate cultures of 0% through
15% addition from top to bottom, left to right.

TERNREZR—5—1I12RT, TERERICET
5 HEIZKWEDRMEZWINT AIC Lz wET
Bl b b0nkK2 HEEICE Y E -7, TEK
Wit iE, KWERIIRE B I &L 7, 0.5%
DEIBETIHBR LFEEFBDON Lo/
75, 1%L ERIMLAEEICE, 1 %KETFER
PROWAED N, 2~ 3 %DIFEINEETIE
X YL DF) L. 265, 10~15% O iRMiEE T
1.3 o7z,

b F ¥ ORI T TKWERINO

Effects of KWE-addition on the fruiting body formation of Plenrotus ostreatus.

Added amounts Days required for

Fresh weights of

of KWE fruiting body formation® " fruting bodyb) Ratio®’
(%) (Day) (g/bottle)
13.71.0 71.6%6.5 1.00
0.5 13.440.7 76.4+5.6 1.07
1 14.3+1.1 82.9£6.5 1.16
15.0+0.9 85.447.7 1.19*
15.6+0.9 88.247.4 1.23"
R = N 89.948.1 1.26
10 16.3£0.9 92,314.5 1.29°
15 16.2:0.7 92,153 1.29°

a) Periods from the start of fruiting induction to harvest.

b) Each data represents mean * standard deviations with tweleve replicates. The fruting
bodies were harvested at 80% pileus opening.

¢) Values based on the fresh weight of fruiting bodies of the control.

d) Significant differences from the control at P<0.01.
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B2 RFAKBENCLIREAOFA

1. 8 LUFE

(1) BtRHE

BB IZIX € 5 ¥ 7 Pleurotus ostreatus (Jacq.: Fr.)
Kummer DTHERMER (F%395) =MHAL .

(2) BERAKEH
FABEEHE LT, TIF BREIR,
SIEA (N=3IF254}F), EVO—RAT7EF—
b, WO GERAAD) 2L, XAFEB (1 £/
L, BOKENHERULE L 7 X FRMHER) 2xRBIiC
B 7z BRI, BN | Rda =18 17(&
LEENL) LU, kEiIH65% (TRkH) oH
¥ 7, KWEDRMEL, EHhoLEERY-Y
DW/WHTIS% & L7,

(3) BxE&H

BB E NN ARy b (BEH, EE8Om, &
¥100mm) 12100gi&sd, 1207C C455FRMELE L /-
%, HRELEME L, 19 2 CTI9AMEREL,
BRRTH 1Uux2T, BEORULEICRL, FE
BERERL, FRBRIZISKREZMRAL, FiE
B e FEANEZRE LA, #EH, HXHE
EEEL T OHARIERESKRLEIETSE T
O TEEA, BRABOEREETHOFEEROR
EBREEZITI ETO "HEBEL, FEGRERE
POPMEICICELLBE B TFEABRICE
THHE BIUEFNFROHIEBRIIBIT B
R o0 THEXBH, 2RELL, &5, BE8
BT T2 THBEE, $To "EXAH 2%

RERX & HIC19AMICH— L CTFEGREREZIT
o7z, INHIL 8 FRTITV:, FEEDEER % HIE
L7
4) KEEOHIE
FRBRXICBVT, RELBEROERERES X U
BEELRT L-TEAREREROREIZOVT,
KOEEHIEEE (Rotronickt B, Hygroscope DT-
I®) CAhAEEME (Aw) 2HEL,
XX ¢ =(RT/Vm) XIn(p/po)
¢ LKRFIU XN R GEER:
T : HEXHEEE ; Vm ¢ 1 mol47- ) DAMR ;
p/po (HEXHEEE) =Aw & D
BhokRF vy nzRdA G- AL,
1987 : Lang, 1967),
(5) ZNVa}IvoER
BERABKR T ROZRBRX 0K % 80T 12 TR
L, TR L - THERILLZ 20
$ARRHE % B\ TArima + Uozumi, BEED ik
(Arima + Uozumi, 1967 : Bf4%, 1985) |CHELL T
AEPICEITNE VY I L ORSFEEITY,
BH LA NVaY I~ % Rondle+ Morgan
(Rondle * Morgan, 1955) TE& L7,
2. &% ®
AXGER”, TIH/, N—3I%254F, ro-
AT7tETF— b, FHEKEEBENE LTHRAL,
KWEDHEIZL W HEREHEZHRAB LTI Y D
Ry ML T 72,

FT—5—2 KWERFML KM B X UKWEERMOE/BEHC BT €T ¥ 7 oI

Cultivated periods of Pleurotus ostrcatus in various substrates with or without added KWE.

Required days for

Maturity-days/ Required days for fruiting

Substrate spread over the medium the total number formation/the total number
by mycelia of days of days
Sugi 13 6/19 28/47
Sugi + KWE 12 7/19 31/50
Rice hulls 15 4/19 20/39
Rice hulls + KWE 14 5/19 20/39
Vermiculite 12 7/19 39/58
Vermiculite + KWE 12 7/19 35/54
Cellulose asetate 15 4/19 24/43
Cellulose acetate + KWE 13 6/19 21/40
Newspaper print 14 5/19 20/39
Newspaper print + KWE 13 6/19 21740

+ KWE represents the addition of KWE to the substrates.
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B A I BW T HAKWEDRIMIZ L h Ewndnl
~2HHEEL 2 5BETHo 7z, THIIHLT, F
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DR HEM TITVFRIEC R, TIRBIV
S Cc8 M, Eru—2 75— bT4 HEE
{lrotz, 2, FEFERICET 2HBUIRIZT
KWERMO FZE L, FEHhEMICL-oTREz-TH
Wiz FERERICET S HEIIKWEZHENT 5
CEICE D AFER I3 AMN, FHKTIZ1IEE
Doz LTHN—IF2F4 b, LLT—
ATEF—bTlX, ZhFh4 BB, 3 HMEL %
D, EIRTIEERNMXELFE LA TH -7,
BRI BT 2 HEfiliRg 35 & OVREAEMARRE T RED
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Bty oA G A % M L TR ORE T v v
Y VERDI, FOREREERA—5—2I1IRT, T
MK IER 12 BT HEMRITIE, KWEZ RN
FTAHIEICINARRF Y VB o7z, LD
L, 19HM@&ER#ICEL Y, KWEZHEML 72 %5
XTid, EFNX L AEH2VIEERMK L) 5
WKRF Yy W ERL, LEzd - T, HEHEE
BEAsMRRTHROKRRT v ¥y LOZEE, wiho
KM 2 BV TOKWEZRIML - RBEK TAE

{feoTHN,

ZEREX BT AERFO VI v ERREE
EFR LI, TOEREE—-5—31I7°7T, WTho
BEMIEMICBWTOKWERRMT A LIZE DS
Va3 roEHFEEREML 7, 0.6~1.2mg/mg
dry wtIIIL 7z A ¥8ERF/, "—3IF234 b,
MO —AT7EF— MR, E IR HEKTE,
0.1~0.2mg/mg-dry wt. & AEOEEMIZE & F -7z,

AFPREEB L ORFAERIEM IZOWT, KWE
WMOFMIZ & - THRE L7284 OftikE 2 60
TEEERRREZE—5— 4 ~8 IR T, WTID
FFFEBIEM BV CTO MBI TH S AFRFL

Sugi : Rice hulls Vermiculite . CeJluJoseCEt " Newspaper print
0 , L 0
5 NEENE N =] "
; -1.0F §§ §§ §§ % 4-1.0 ;
s N\ HE NHE N A
N\ HE NBE N =
- §% N N = ’
a =aik = N N N {20
- N N\ N = -
- \%h \a \% = -
: N NN |
| N EENT N ~ 0 o
° \ N\ \t ~ |
n B N N\t NI
. N N\ N\ |
s —40 § § § L0 s
= : N g
-5.0- ' 4-5.0
E—5—2 KWEZEML LM B X O KWESRIMOREIEH B v TEFERfT oK E

FrYNNVEIHME 7 ¥ rEEEELHROKETF
Water potential of the various substrates with or without added KWE before
incubation and incubated for 19 days by Pleurotus ostreatus.

BT O K WE SR kS

(the substrate without KWE, before incubation)
19 H BEFE (R O K WESE IR DIET i
(the substrate without KWE, incubated for 19 days.)

L HERET O K WERINES i

(the substrate with KWE, before incubation.)
19 H MR AEMR O K WERINEE
(the substrate with KWE, incubated for 19 days.)
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content (og/g:dry wt.)

Glucosamine

4.0

3.0r

2.0

content (sg/g-dry vt.)

Glucosamine

Sugi Versiculite Newspaper print

Rice hulls Cellulose acetate

M—5—3 I ¥ H#24CTIOHMETE L - DKWE

RURINL 2255 AEH B & OKWESR IO K
WHicBIa 7y Lay I vos5hE
Glucosamine content of the various substrates
with or without added KWE incubated at 24C
for 19 days by Pleurotus ostreatus.

D KWEBETINE: Hh

(the substrate without added KWE.)
D KWEIRINE:

(the substrate with added KWE.)

B—5—5 KWE#Z{HEIML 7€ 38 - KR E X OKWE

ERnoOE 358 - AEHLTRE LT Sy
FHEE
Fruiting bodies of Pleurotus ostreatus on rice

hulls-ricebran medium with or without added
KWE.

H—5—4 KWEZHEmMLZAFEF- K L Of

KWEMEZI O A F 840G - AR TRAEL
S A = H N

Fruiting bodies of Pleurotus ostreatus on Sugi
sawdust-ricebran medium with or without added
KWE.

B—5—6 KWEZEMLAZZILEHAG (=3I F254
B) - KR LS X UKWEERNOSILEG
(IN=3Fasq k) KHSSHTHRE LS
¥ o TH

Fruiting bodies of Pleuwrotus ostreatus on poly-

porus stone (vermiculite) -ricebran medium with
or without added KWE.
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B—5—7 KWEZRIMLZzELra—AT 57— b - ffif
s L UKWESEEMO VO — AT 7 —
boeoKBEITRAE L T ¥ TER
Fruiting bodies of Plewrotus ostreatus on cellu-

lose acetate-ricebran medium with or without
added KWE.

KWE % {00 L 7z Kot G ) - Klfiksi s &
OFK WESE I o B G B #K) - K b ¢ %
LTy TR

H—5—8

Fruiting bodies of Pleurotus ostrealus on used
paper (newspaper print) -ricebran medium with
or without added KWE.
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Va—ATE7F— FTIX, KWEZHEMLZEE,
HERINE R THRE A E 20, FERIGE
boEA&0MEINT A ENS, KWERINIAET
Hotze N—3IF T4 b, AFFEHTIL, KWE
RN 2356, ERMX IS THREE D3 ~
THBEL Zofohs, FEEIGEIZL ~ 2481501
MLz, L7zAo T, FEBUEICESTEE#D
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]—5—3 KWEZHRML -53EM B L UKWEERMOREN T Lz e 7 5 7 0 FEENUR

Fruiting bodies of Pleurotus ostreatus culutivated in various substrates with or without added KWE.

Fresh weight of

Substrate fruiting bodies A - Ratios B * Ratios
(g/bottle) ¥
Sugi 14.4+1.2 1.00°® 1.00
Sugi + KWE 16.240.9 1.13" 1.13
Rice hulls 16.0+1.8 1.11” 1.00
Rice hulls + KWE 16.3+1.5 1.13* 1,02
Vermiculite 13.2%+1.1 0.92* 1.00
Vermiculite + KWE 17.6+1.3 1.22* 1.33
Cellulose acetate 14.3%+1.2 0.99 1.00
Cellulose acetate + KWE 16.8+1.7 1.17 1.17°
Newspaper print 15.6+1.6 1.08° 1.00
Newspaper print + KWE 16.0+1.3 1.11°* 1.03

+ KWE represents the addition of KWE to the substrates.

A - Ratios : Values based on the fresh weight of fruiting bodies in the Sugi-medium.

B * Ratios : Values based on the fresh weight of fruiting bodies in the medium used each substrate based on the fresh weight of
fruiting bodies in the medium used that substrate without KWE.

a) : Each data represents mean  standard deviations with fifteen replicates.

b) : Significant differences from the Sugi-medium. * : p<0.05, **:p<0.01.

¢) ! Significant differences from the each substrate-medium without KWE, ## : p<0.01.

B#) 01214 TS5, Lo T, Eibdo
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Mycelium

s

A

v gy ikl # s adhitidh & oM EER % RN
uﬁdm+ﬁ#ﬁ77/mmr%m®71/
TS/ —A, A OCEE @ 7 x/— LSS

MMERG 2 BET 52 EERT,

Po: 71/—W&W§$ Ps ! %&ﬁﬂﬁ+

Diagrammatic representation of interaction between Karamatsu water extracts and
mycelium of Plewrotus ostreatus. Dotted lines represent that mycelium recognizes
phenolic compounds contained in Karamatsu water extracts.

(O : galactose, [] : arabinose, & ! uronic acid. @ : phenolic compound.

Po . Phenoloxidase, Ps . polysaccharase.
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_D.extadaﬂ.o.n\o

O/
0%

Absorption

B—6—2 bvI355EAhLTIY I HT2 % LOMEAR Y RTHBAE
HRREREN 7 =/ - VRS BAHELE W L ETT,
HF =R, O:7FE/—R, A:varvE @: 7z — RS
Po: 7 x/— VEBYLEEE, Ps: SBSHBE.
Diagrammatic representation of interaction between arabinogalactan and mycelium
of Pleurotus ostreatus. Dotted lines represent that mycelium can not recognize phe-
nolic compounds. O : galactose, (] : arabinose, & : uronic acid.
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Studies on Effects of Water Extracts
from Karamatsu (Larch Wood) on Mycelial Growth
of Edible Basidiomycete Fungi

Summary

The effects of Karamatsu (Larix sp.) water extracts on the growth of edible basidiomycete fungi were in-

vestigated to determine the utilization of the water extracts in the cultivation of edible mushrooms as a
growth activating substance. The obtained results were as follows :

1.

Even though each of the Karamatsu water extracts tested was different in their growing districts, Siberia,
Hokkaido or Nagano-pref., the main component of the Karamatsu water extracts tested was arabinogalac-
tan which they had in common and there were no remarkable differences among them. But the Karamatsu
water extracts from Japan had phenolic compounds about 3.5 times than those from Siberia.

. Each of the Karamatsu water extracts from Siberia, Hokkaido and Nagano-pref. had remarkable accelera-

tive effects on the mycelial growth of all the basidiomycete fungi tested. There were no differences of
accelerative efficiencies among Karamastu water extracts tested by adding 1 ~ 3 %, but there were dif-
ferences when adding more than 5 % according to the species of edible basidiomycete fungi tested.

. The Karamatsu water extracts from Siberia (KWE) had remarkable accelerative effects on the mycelial

growth of all the edible basidiomycete fungi tested which were Pleurotus ostreatus, Flammulina velutipes,
Agrocybe clindracea, Lentinus edodes, Pholiota nameko and Grifola frondosa in agar, liquid, or sawdust media
tested in which physical conditions were different.

. When the mycelia of P. ostreatus was incubated in the asparagine (As) medium or asparagine-:glucose

(AsG) medium with added KWE, as the concentration of added KWE in both media were investigated,
the mycelial weight increased remarkably. However, the sole addition of arabinogalactan (AG), the main
component of KWE, and arabinose (Ara) and galactose (Gal), monosaccharide components of KWE, to
the As medium or AsG medium did not result in an increace of mycelial growth, unlike the case in which
KWE was added to the media. The simultaneous addition of KWE and glucose (Glu) brought out the
mycelial growth more remarkably than the solitary addition of KWE. Multiple accelerating effects of the
KWE and Glu on the mycelial growth were observed.

. Consumed Glu and reducing sugar in the medium with added KWE were much greater than those in the

medium with added AG. It was evident that the AG contained in KWE was utilized more for the mycelial
growth of P. ostreatus than was solitary AG. As the concentration of the added KWE increased, phenolox-
idases and polysaccharases in the medium with added KWE were produced remarkably. However, all ex-
tracellular enzymes tested in the medium with added AG did not produce remarkably, unlike the case in
which KWE was added.

. The accelerative effects of KWE on the mycelial growth of P. ostreatus was not caused by AG or monosac-

charide components of KWE and was related to the phenolic compounds contained in KWE. It was
assumed that the accelerative effects of KWE was caused by the mixture of AG and the phenolic com-
pounds or combaining them.

. When the mycelia of P. ostreatus was incubated in AsG medium (basal medium) with added KWE or AG,

the mycelial weight and extracellular enzyme activities were measured in early growth phase and their
relationship was investigated. The growth phase of mycelial incubated in the medium with added KWE
showed a lag growth phase during the four days incubation after inoculation, the growth phase showed
an exponential growth phase, after that. The growth phase of mycelia incubated in the medium with
added AG was still in a lag growth phase after ten days of incubation after inoculation.
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10.

11.

12.

. With accelerating the mycelial growth of P. ostreatus, the extracellular enzymes of phenoloxidases and

polysaccharases were produced actively, extracellular enzymes in the medium with added KWE in which
mycelial weight increased were produced remarkably compared with the medium with added AG. Espe-
cially, the activities of phenoloxidases in the medium with added KWE were detected after onehour in-
cubation and it was assumed that the extracellular enzymes were produced as soon as the incubation was
started.

. The specific activities of phenoloxidases in the basal media with added KWE reached their maximum be-

tween one day-incubation to four day-incubation when mycelia grew gradually. After that, the activities
decreased remarkably. The activities of polysaccharases were detected after phenoloxidases were pro-
duced enough and their specific activities indicated high during thriving mycelial growth. The enzymatic
production pattern in the basal medium with or without added AG did not show like that in the basal
medium with added KWE, and the specific activities of all tested extracellular enzymes in those media
changed at low levels throughout the incubation period tested. From these above facts, it was assumed
that phenoloxidases from mycelia of P. ostreatus were induced by the phenolic compound regions con-
tained in KWE as soon as the mycelia was incubated, polysaccharases were induced after enough pheno-
loxidases were produced, and the polysaccharide regions contained in KWE were degradated for utiliza-
tion. Therefore KWE played the role of nutrient, as the carbon source, in the vegitative mycelial growth.

The enzymatic production pattern of phenoloxidases and polysaccharases in the basal medium added
KWE by P. ostreatus corresponded to the degradation form of wood cell walls by L. edodes of the same
white-rot fungi as P. ostreatus. It was supposed that if the white-rot fungi had the characteristics in
vegitative growth about the order of the extracellular enzymatic production which phenoloxidases were
produced first and polysaccharases were produced after that, KWE also played the part of intesifying the
mycelial characteristics of the white-rot fungi.

According to sawdust bottle cultivation of P. ostreatus, with the addition of KWE on the sawdust . rice
bran media, the period required for fruiting-body formation was prolonged by 1~2 days, the sizes of the
fruiting bodies got gradually bigger, the yields of the fruiting bodies were significantly increased by ab-
out 1.2 or 1.3 times compared with that of the control. Above these facts, it was utilized in a sawdust-
based culture of edible mushrooms as an accelerative substance to yield the fruiting-body.

Rice hulls and newspaper print (used paper) were more suitable substrate than Sugi-sawdust for culu-
tivation of P. ostreatus.It was deduced that cellulose-acetate was substituted for Sugi-sawdust, too. The
suitability of vermiculite (polyporus stone) for the substrate was inferior to Sugi-sawdust. The increases
in mycelial mass by all the substrates tested (Sugi-sawdust, rice hulls, vermiculite, cellulose-acetate, used
paper) with KWE added were appreciated. The effects of KWE addition to the substrate on the yield of
fruiting bodies varied with the substrates and there were substantial effects in the Sugi-sawdust, ver-
miculite and cellulose-acetate substrates. In particular, vermiculite and cellulose-asetate with added KWE
proved to be more suitable substrates than Sugi-sawdust.





