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BAEICEWNT, ARHEFREE b [ &0 | IPLRAROKEIC TIRE - FH -
W{E (T3 &) | Likgh, pbEIrogIftah, HlIhTHhLEbLNDS
(ZPJH, 1978) o F7=, HEEIZ%-AL - BhILRRITIE RS OBBICEAIEDLN S &5
i, JLFRMROHHE & D BB BT -~ & shTWwd (R, 1983) o LA Laafk
7S RREETERE T & 2 M U - BOR R 2 8l T 2 B 131940z s (i
1982) , BB LKBCT X FDOREM ZRA L LR THIET 5 5 ERIT1B0FER A 6 &
BREPNIERIIRE - 72 (KI, 1982) o BFE, A& D IHOMAERITI93FE
TR T2, 7328 &7 b (MREPT, 1995) , 19754 (11,2658 ) LAREREEMIEMAZ R,
FEHEDIHIIBMIEYOR TEERNEBEL HDDITE /e TOIDITAMEDIHD
AEFRECHRUALERITE, HEZEORBIGFNER - BFEAMTELTHEE-T, &0
CDREA A — I DWEED =~ ACAB T LIk D BEAGA SN E, 0T
BT OBEREAFA U ZEEARGBEAINTE2BL THFMLAAZOI 2R TE
B5EDITR-TTENEZLONS,

ULHL, EOIEERREID A CERBRIUIEL C, KRE LV TR EAEDAERRK
PEMERTH D, BIERMIIE 2 ORBITIRFL T2 L IAME L, EDOIHI[ICH
JEEEREOHRER DRI RCEBEDORENERY /2 ) DED INEIIRIEITILE
THbo £z, 1990FLRE, HEL O ZMALE A2 OMARNSHEL (KEFT, 1995) ,
HEEZEDPGITEEDINVA T — LR L THARBNSGED LEIDOY ZFAEDZ
BRDENTND, TDIt, BEEREFICHTS &M TE, Ub bIHEE O DLk
Wi - 1@ EH R & D IR EE L TR T & 2 BB LSRN OMIL I BELESNT
Wb (FFAMBEE Y 3 v#eET4, 1993) o

EDOIHBTHWT, BRAOHEBLFERAURIIERTAETHY, ZORITHOPVT
REKR - BEENITE T 5ERBOTRE L BN (KIS, 1983 5 fi3f, 1986 ; Tuneda
et al., 1987, 1989 ; Tuneda, 1988 Ohira et al., 1991, 1992 ; XE5, 1993) , Bk

ROSEET (Ishikawa, 1967 ; dbA& S, 1978, 1980 ; BxA ©, 1978 ; Tokimoto - Kawai,



19755 #2886, 1971 FMH, 1965 KILbH, 1976 5 & 'E - FHIl, 1975, 1978 ; Niderpr-
uem et al., 1964 ; Mclaughlin, 1988) , HRAKDIEFBRETHEL B KT AK - B35 D
2 (FNH, 1961 ; pho, 1981 ; )1k, 1978 ; M6, 1984 5 fEA 6, 1966 ; KA 5,
1982) , R KRDEFIFELTEHDO B & FRETER & OBtk (FBM S, 1987, 1988 ;
Ohga et al., 1992a ), R RPLEBEZAOEHKER L TRAREK L OBIFR (Tokinoto
Fukuda 1981 ; Ohga, 1990a ) IZBIL TEHAMMIZHRL 61, BREIIZEARPEERL R R
B L, ARENL K RDITHEWTRAERBEOHMARTE, & 61K RKPEEEN
P PICE RN EIETNIT P ) aF Ve RSOEERBETE S (KE - T,
1978, 1981 ; HARED I v & —, 1977) BHLMIE N0 Lizhio T, D IHEHT
BOTHEREEREDOREB I ZDBROTFERNBITEL KRB LRITTIDOEEL OGNS,

CDEIRBRENL, RIRPEBELOBERADEEZRL, ZOBROTREBHEE
ST B & O EABAORETERIOBIRL, =D CREITHY 54 B HRE &
fRRd 5 L THEARIEZR LT HOEDLNS, I TITHETFHEHOMERERN & LT,
V7= vB&Y J= CRTERE (RS, 1983 ; fth» 4 - 1R, 1983) , v o vE (it
FB 5, 1993) , W/ <V TBER S (FRIES, 1979, 1981 ; Zadrazil, 1974) , %F
R (KB, 1988) , AEFEZRE K. (Yoshimura - Hayakawa, 1991, 1993 ; Ohta -
Zhang, 1994) , WMHENE V2, 4—Y oo 7 x /& FEE (Tsujivam et al., 1993) ,
EOITEARFTEYWEELTHA 7Y v —AMP (F%H - G, 1974) , BETaF77
—EHEFEHSP -1 (55T 5, 1980, 1981 MR, 1985) , L 7o | (Kawai - Ikeda,
1982, 1983) , LEFEM (MR, 1986) . BRHhHY (RES, 1992) , FHEETHEOD
i (Urayama, 1969) FHrMEEINTHD, FO IHRROFEREPLTEEVURE A
H - AN T 5 ETRERMANI BRI TE TS, UL, EOTEERK
WEREBOMEITHEMT 5103, T TREREANILMT, KELTAFTEL I LHRD
6NBH, TOBEHICBL TIIRLZITHEDITH SN RETIT AR 0,

EIAT, BLERAEBOBAEKIZ L, FicdiiE - BREE % POic s ihig



T, EPRNZ P60 T2V ERSTEBNICITON, BE BRSNSV
G E EITRRshTW S, 72, BRI OIS % HOIT XY TEDA 52V
PEELRICHAINTNS, ThHh T2 EBMTBICIIZRBOER AL T
B05, ATV BMEBIZEPIBNE L, TOREPHLVEDEBN S, BMER
D—IRAIZHRTH IRBBERICEDIF/IEMS E LT, FEAEFHAEIN T2, L
BL, AT MHRIOKEEEMETHETSE/ HS 28 Vi &AL TVnA I LT
HHU, BLiCR->TAZ2VRMBRBEFRALTTSE/ HZ 074 v BET S 2 L
LR o ke (KA, 1991, 1994) o DT SE/ HS50 4 v EBLET 5 TROPRHIER
WTHdH T2y Kihi®is, BELVUTEZRIC, LrbEa X MNTEETES, ZDKHh
HYPHEFE OB R ERRITN U TREEA 2 =L, EREO IHEEICRATs &N
IR A

£ C TR TI, 75wy KD & 0 2 BREORE & TRAGRC TS B8
EALPICLTA Z 2y K e A & O TR ORERERN L U TRIAT 2% H
i, B I ETREFREORRICHE LY RITTEAMEY, 75~y HhH%micBEd 3
MAEOWIERB R, HIETIE, EHMORLIAT VM, TAbLLEYXYTE, REFE
PE, dLHBEREEDHN T <Y MIZoW\WT, Z0KMEHDILFEMEREZH 60T, &4 DK
HY P BEEOAER & O ZERAEOREBITRITTHE Y HIEKRFT Uiz FUETIII S <V
A OBINMT L D ZFHBEELHERERREEZR LI 2 TEEAIWT, 45 <YK
M OB & WRNBEROELRAZ, FVETIIREERRITH D BREREOLE(LL
WA BEREEORERZEEZHSMIL T, BRRREIRRIZT H Z 2w kit O/t
TEREEZ S RICTE B0 T <Y KM OGRS Lz, BVETIIN T2 VK
it 2 RE S E L OEBE U OKRFIAEN OBHIZHEM L T 5 &4 S ik ild, o
72 K OB RIAEIZ O OW TR LUz ThOoDFRICETE, BVIETI
N T =Y K ORERBFERCRITTEBERE AR & O IHEADOFIAEIT O VT,
SHBOBERED TRAMITHREL 2.



BIE BEOWMR

HF R ORI R T AR OUISEIE, RMEHREICT A 2859 8K %
DY, BB HETEEORRICHFEAZ R TR ORBEZPOICEMEINTE /o 1 A
JH,ANTRY, RATVDEFUT Y v, B/ FO MR U, XA EANXDX—}
HFV, 2=HIVDRFNRVEH, A VRV = DI NANTa—), XETOBRETE,
RIA A= DISZT5 vy, RAAFDOYY TV, 7 VDF = (FEXK,
1983) L ARMHEYBRDOLKOMBER O FRESN TS, TN HHERDDNA AT
v AL, AMBEREENRE L TWSY, WS 44 (oriorus versicolor, #*#
D X547 Tyromyces palustris, T# 7% VL% %4  Poria vaporria, A a4’
Polystictus sanguineus MRS, WEFNLTHEEEIHV SN,

,ﬁﬁﬁ D IREEDPREAITIE B5ITONT, JFRFEESO R 4 AR CRRIIIC 1T 2 55
HICBET BTIEASED 51D & 517 D, HKDHHIRG & AT B O AR
DRAR, FHTSHERMMHER S P OHFRMIC OV TREE NI LD IRt KES
(1977) 13, v4 &% Lentinus edodes WIHEVER #RTTH <Y, YvEE2OMER
DERBUIAER, TH2YTIIEHR - 7/ —ME, Y22 TIEIVY MY g
#IHEMHTH D L2 6T Uizo I - AT (1979) 13, $tEERM (B /%, T2
Y, ATV, AFXOLAM) DT 8 ) = - XUEVEIEICIE, A8, £54
7 Pleurotus ostreatus, T/ ¥ 4% %4 Flummulina velutipes, > A2 Pholiota namekoil
X9 HMAEEMAH 0, Bk - B (1986) 13, FHTHFEOFEL WE/ F2 LD BT,
FRER D & U TT-nuurolol, a-cadinol &I TNWA I LEHLEMT L. HEH (1
980) ¥, AFMTIIVA 2 T HORENSBDT, AFNELLTAMFD VA & 7 EHIC
NI BEERDERFT LIE A, ZBOT7 2NVF /) — VOFELEERERL 2o KIS (19
89) I, P F=YMOTIVa— Vil OANFS VAEEIRICII VA 2, T/ F 4,
o4&y, FAa, w4245 Grifola frondosa, % €F% 4 Pleurotus cornucopiae,
var.citrinopileatus 129 APAZEIEAAH D, Yoneyama et al. (1990) I3 RAFF R

VDY anNEAX VHAFRYWETHD ZEEHONMI L. ZiHH (1984) 13, 2EF¥
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TITNT BT YW T OBERRTTL, 7R/ A FEDERMRICEFIEA
ZIRTZERZWPHMNIT Uz EE (1987, 1989) (X, SIFEMI2M6E - [AIER L3t TE D08
KBCBF DA 54, FAa, £S5 OEMEEZRFTL, VA4 2780 ThAt/
F B/ FOA, VIIXNIT  RF - ZwTAVT - avTITTO0M, FAD
W2V - 99IXH05 - R/ F - 2w TAYTOLM, £54 573k / Fi00
M, =742 7 - 20 - av 777 00MOFRKMEDIREREERAEZTRT I L%
ML £, HTFREUAOEBICBIL T, FAS (1984) 13, a+F&E (Quercus)
K(ar3, IX+7, 7XF) OWERAMEHFITFETERY 75,8/ =), KY
HaA VIZATNVELEYPEMEDOIBEOERTH S ) a7 VvEBORR 2 AF
THILEZPOLMITLTE D, BB - FAR (1984) 13, AF, e/ F, ThHvY, A57
Y OSHERRAKMEZICTS PV aF VB RERS LT RORE 2 HET 200 FET
B L EWELTL B, ’

—7, BFEEOREICREFR LR IBARMECBET 25IEZ L, AF, £/
F, TAZYMONEERKMEDE A 27, 755 OBAMREIC (KE - BX,
1984) , vF/ FAMERaF S, I XS5, 7 XFORAKMEHDI A &4 OBERERK
RIT (MR, 1957 K5, 1984) , A F a VAEORER T F Vi Whiv A 54, =/
F5 7 OEREEE & FRIKEHITREER 2 7R T (M - /&, 1994, 199%5) I LfReE &
NTWARBETH S, £z, FEEHS (1992, 1993, 1994, 1995) IFHETRFEORE F RN
KHEHLT, %25 (Prunus) BOBAKICRELTWA AT DY &4 Innotus mikadoix
ITT/)FITOHEFEET ST/ F 44 (Daedaleopsis styracina) 1, ThEhY 75k
T2/ F iKY, 8T FK A4 PROBREKR Y 7 v ROREERIC X > THE%
R ERTORFEMREEINDE I LEEPLNMITL TS, L L, WIhoBARMESD
REFRAZRTEFEOERIL, —AW L EEICREshs by, LEARERICNT S
TERIZBA S Iz a3 TV,

#1172 E (Larix) OBARIIMFITIELSAHLTE Y, h T2 vHuhbw blarch

woodiZld, European larch (Larix decida) , Dahurian larch (L.gmelinii) , Kurili-
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an larch ( L.gmelinii, var.japonica) , Tamarack larch (L.laricina) , Japanese
larch (L. leptolepsis) , Sabalpine (mountain) larch (L.Iyallii) , Western larch
(L.occidentails) , L.potaninii, Siberian larch ( L.siberica) , L.sakaczevii %%
5o —HRIC, SHEMMITIZI%REDO TS E/ HS5 04 Vv EEATHSD, larch wood?D:(
MESICR - Tid, 2BOTSE/ A5 25 v EECHEHEROMMEICIE L T8
ThTHh, ZOAERIIS~0%THS ((ote et al., 1966) o TSE/H525 /D
AHEEHBATONMEIL, Cote et al. (1966, 1967) , Cote - Timell (1967) iT&k b,
Tamarack larch, Buropean larch, Western larch IZ-DOWTEMIZRETEN TS, Z0D
mR, TIE/ WS04/ OEFRIT, BTk TR Y, FipEsk<, wEsia <,
B PMENENM TS 2, BRI BRDOHN, TIMIDVIEEMDOH NS5 L,
L, TIE/HS7 8 v OKEGHIZ, HREAEL DO OBEF LI TERED
£, LDAMOERMUTRERXEERZRL, ZINOAMEICHITTSE/ TS
78 v OEFRBREIZAMTED L, IMBATCIREVEFRETHE T ZLr#ohicsh
Too TOXDIAKRFSHOEENL, BN - & (1974) ORAN 5 =Y LKEKS (1994)
DYNRYTEAT2VICENTHEKRBERIRDOEN TS, & 5IT, Western larch
BNT, BHE <R BITHY, MPOAEBRIBENG RV TS E/ HS5 28 i
KDERZZT TEIFILINTWE I EPRRENTW S, ATV MBROTIES/ T
Z 0 & v OR§EIL, Tamarack larch 7S E/ #5204 /ZBAL T Fu - Timell (1972) ,
Lynch et al., (1968) iz& b, Japanese larch iZTB§L T Aspinall et al., (1968) ,
Teratani et al., (1987) ik h#itanTkh, WIFNhDOTSE/ A5 %2 H 8-D
(1=3) HAELLRKIFZ 7 P22 EHELT, THIK0-6LTD-#57 F—X, L-7
SE/ =R, INIa VB OIRRBMENDELTWSE I EFHLMITEN, UL,
MBI L D SO DI DA EZ D, MK TFRENRII-> Tk D, W5k
DTZE/HZ0 5 Y OFMREEIIALGNITIN TN,

515Uk, Japanese larch @7 x / — VAR L TiL, HETS (1968) & .kt



DT = /) —NVEMITONT, P - B4R (1979) KX DAMEBD T =/ —IVEITIZ D0
T, Has (1980, 1987) Itk iR D7 » / — VDD HHIT DWW TFANTHRET 2
TWb, bbb, MPOEERT 2/ VGRS F T2 )V, AVTZ/DTIN
J—NMETHD, " NEF VY, Fv72a—LDT7 5K/ —VENDBEFEEL TS,
NeED7 5K/ 4 FEHOWBMATONEIL, L&KM THBBREDIM b 6~ L&
2PITHMU, LOMBEROOHBITABITEML, B~ SRc @D LT SRR
BDOENTWD, 758K/ A4 FEENADT =/ =S LTI 7 VENERSN TV S,
TDT7SHEIA FEONSHERIL, TSE/ HS0 2 vORHEMERLUL THW555, Ml
FOMHEBIRITOWTIIHALMITESN TN,

INETON T2 U HICBE L 2 BTREEOMAL, FITHEBEHIEIC DLW TR SN
T& o IR, BTV MOREMAEED D KEBEKREENTONLTWEDY, hT<wVid
FECHOMIITE D, ATROHEBBRNS <, EEHROMHIERI RN 3 £ &
BITIER L T B R OBRIZEA R EEE DL O LTS, H T =Y RERLER
ICBET BWIZEIE, Ohsawa et al. (1987, 1992, 1994) ik b, /A& HmHILE, ELIUET
BB, REEOSME £ OB, BRAKKE TR 5 KM ORERENIC
DWTFHHNITHRET SNz ATV RROERREE LT, A4 A 55 Phaeolus schen-
itzii) , L4 &% Postia balsamea, /~F Y5 %/ Sparassis crispa FhoEESN,
WINHBEEHEEITHETFEETHY, B¥HE TS/ 7779, NIt —
AERELELTWB I L, ATROBEHIZEFEOASITL > TEL 5D TIERL, FHBTR
REDBERICL > THELBZE, 51T, INHRREITH T <Y BKhLH L BEFH O
Bkt % FITEEL TV LD LM E NI,

T/ X84y, ES584Y, YFFEY LS Agrocybe cylindracea OBEKERE TIX, it
HACHERERICAV LN, WTh AFHORANED SN TV S (B L B=RE
i, 1988) o LA L, BOLOHHEMEBEOCTHEIX, #FHTOEOIH[HIREL TELIL
I & D WO AFEBOAFIERE D, OSEHIER I HrES 35 @ BT
Hb. UL, #52YMOEBEMMAT I, BUKHEEOHIME - FZsice b I L
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Ko (KA, 1993), #o<VERBIIT/ vV - b o ITHRBUKHRBOME Y %
FiIod <, BBOUENENS ZEAEREN TS (FIRG, 1980) o TDk8, o
SHERSRBIC AT, X0 IHEREMIN & U TOMEIIES s THn b0 A5 <Y
SR & O IBIEOFEBAM E L CHE R VORGIRTEMZET 57 =/ — VRS FD
BHERD (WhWBT 7)) BMAFIHFEL, T7HRENELWHTH LEN TS,
ASRVEBLOTIE/ A8 /RBEET S0, #BEESEBOKTHEAEETT
HB, ZOBRICRIRINCAE L 37 <Y ERBOKMHEREIX, ToE/ 504 e
KEMT =/ — VRS bAKICEREN TS, £ TERADLIL, 172 VHEBOKHE
BEIL, BACHOKMRMBEL L 72888, Whw a7 /S B BB L ARICEDIE
RIS OREHEM L UTRIATE ADTIXRWHERBEL, 75~V #EOKMHEEIC
DWTCIT/FEY, 385, YFHFoY & 5iTHT SEHLEEZRET U o £ DFER,
7 5 EBOKNHIRE R FATORE & ) b FRENENS /D, o, FERLD
BB E U TR STV 5 X5 (AM) @RITHRT, BELLCRENLLEOT
ERNEERLE (B&H, 191 &8, 1992) o SO &b, H T2V EBOKE
Pl IIEHbEA & U CHRDICFIARIRER S LS e - 1o, ARICAST Y MOT
YT 50 T2V KMHYITIIER S OGFEF#EE SN RWT, H5< VKAl
HEHOTEEERFLZE A, EOIRTBOFHTHS MY aF VHBEOREITRL
TIRBWEFEEMNZR L. —F, AAEFROBRICH L TIRHEEAIED 60 Y
UUAWARER R RESESEAIBD LN (B, 191) .

ZIT, INODOFBRITESNT, KRSCTIRAM & IRIB[ITH Z <y KW % K
RIEERE LTI 388056, AMBTRHOBAKREE, FEERERICRIETA S <
VKR OFEITBI T B RRET R B L -0



EIE HERRBEFHOBARMRERICRIETHS Y KkBENOER
CNETIKTSE/ HF08 vORBITHOWT, ENEFICKODTSE/ HF I i
Rt & nEBIEBEH S5 2 & (Englyst et al., 1987) , & MBRESLHTH 5
Bacteraides ovatus *°Z v b - & b OBNMETH % Bifidobacterium longun %37 5
E/HS504 vEBIELTELCIEIET S 2 & (MaCfarlane - Gibson, 1991 ; K6, 19
92) MEEINTWA, L L, AAETERHICNT2T7SE/ 75782 VOERIZHS
MIZENTWE 0,

75w HERDT S £ 4525 VMO ERT = / — VAL TE BH 3
(KA - E#E, 1987) OT, AKMHEITIITSE/ A58 vItBBIZEEN TS K
BT, AHME (JLHeHEmE, BWERE), YNUTELEMDRIR LA Z <Y 0K
%momf,%mmﬁﬁm&tﬁ&#,l/$¢7.y4¢&®ﬁ%ﬁ?%@&ﬁt&6
THELYHERE L (B& - KK, 1994) o & 5612, =ZpEMM TR bAKMHERIE W
%, AKMEHOREBNBERZ L R TEHN T <Y M OKMEPIT oW TR O & AEF&E
ZWEONCYFF eV sy, FAa, A rO=EEEREML, WK - ER - KB
B2 IS EHTARABETFRORBTICRTITHELRI L (A6, 1994) o

1. A=Y K DIEERER
1.1 #BE LU

(1) »5 <k

YRYTEHN S (Larix sp.) B X UOREH S <Y (Larix leptolepis; At#EEEE
- RIFRPE) ORBMER (K) &, ZhZhBERLTHEROKEMA, =HiRIZ THEE
L7 5304 bl Uiz BB U Z-fh VR % BIRIC THUERMEL, 130C D N5 AT
BIELT, MRRON Skt eBiz. (B, TFTR, v~V 7, dbimEs &
OCEFROZEMDN S Y & hB ookt r zhzh XY TE, dtHREE,
RIFEELIEIT 5, ) BMBEEOSGZERITNT 2KMEH ORI, XY TETKH
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10%, JbHmERE, REFREIHRZEXTH - 1o

(2) 715 =Y KahH DAL D

N7, dbilE, RIFREDOEAN Z <Y KHESIT oW TR, AR e DAL,
vo VR, 27/ VR, SFERSMBIVCEBFHSFEEZAEL I

A4 BT Somogyi-Nelson ¥ (Somogyi, 1952) izk - THIEL, 2R cHEE (EEHL
Galactose : Arabinose = 3:22 ZH#E) iZ0.9%F L TR v VEREII AN/ —
- DR (@, 1969) iITk - T, &7 =/ — /VEIIFolin - Denis ¥ (Folin - Denis, 19
15 ; Swain - Hills, 1959) (Taxifolin H#E) iIT&k» THIE L oo HPEERITTHEIZ, KA |
S LHADOHPLC (RY —KKB, #oBohy X7 4) KL bl Tlabb,
SEEAE - RO T =4 U EEHE L TH S, BA A VA S 4 (RY —KKE,
TSKgel, Sugar AXI) To##t (Sinner et al., 1975) &, a-v7 /7%
P73 FeREEt (Honda et al., 1981) , UVHH2S (#K276nm) ThiL, E&L
Izo

DFESHE LVEREHSTRIE, GFCHF A (RY—KK#, TSKgel, G
4000PWX, G3000PWXL ) %ML\, 50mMNa C | WREDEERE U T2 B H
AL, RIBIUTUV (#R280nm) it L THIEL 7= 7ok, 1REMEITIZ, Pullul-
an (BBAIE TKKH, Mw850000, 380000, 186000, 100000, 48000, 23700, 12200, 580
0) , Maltoheptaose (KKHMJAE!, Mw1153) , Maltose (KKHKESL, Mw360), a-
Dextrose (FIMAISEKKSY, Mw180) , L-Arabinose (FIY-RIEEK K&, Mwl150) %A
7o
1.2 % B

FEMD A Z <Y K O2ER, HHETEEOM (LU, BERE T 5. ),
voVRE, 272/ -NVEEHEL, £O#RETable1-1IZR T,

SR TIINYTER, 91.5% &b, JbipEE, REREDS ~86%ITH~THT
EWERR Ul B TIE, JWHBHEET Y/ — ANMBRD SN, VR THER
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Table II—1. The chemical composition of Karamastu water extracts.

Sample T.Sugar®’ Sugar Compo.?’ Uronic Acid®’ T.phenol*’
(%)% Man  Ara  Gal(%) (%> (%°
Siberia 91.5 — 11.6 88.4 0.84 0.47
Hokkaido 85.8 0.8 10.7 83.5 0.79 1.50
Nagano 85.1 — 13.1 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)IBC(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.
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REBRETIEADONAIP>Tze LML, WThOEMS TS E/ — AD11~13%, 75
7 b= AH8T~89% L1z, FIFFABIBEMRE Lo VO /BRER, WTHhOEMD
0.8%RIELIL - Tzo TDXIITAMER, WM Vo rvBEIToWTIE, REMETHEE
BRHEEIIAD OGN0 LML, 27 2/ —NVEIE, YRUTEHNF0.47%TH- 72D
iU, JbUEEREA1.50%, RIFEEHL.58% &7, duimE, RBEFREIS XY TED
35EBHRVDT /) —NVERER L.

BRFEHSFER, DTESMERTLALLE A, BEFHSFRIZ, Y TEEIIL840
0, ALHBHEREIZIB700L I VIZIFA LD FRTH - lzo BEFREF21400L 72D, <Y TR
CIHRERE L D e KERDTEER Lo DTRESTMIE, WINOESBIITEERLS
MREERAR U (Fig. 1—1) « BRVHHTR, 28, HEROKER»S, WThoOE
DA T = kil S FEMBRHIKBUEEEEDT I E/ A5 78 Vv THBEEADL
Nbo

KT =/ — VD DR TEAGEREL R 2Fig. [ -2 IR YNV TEI,
AIEL D LD TR TEEBmMOBURAEL, 7 2/ — VG OEHFENDB NI L
wREhn, Table I—-10427 =/ —VEORAEFZREFE Uz, dbHmEE & REFRER,
B Esk M 2R L k2dt, JLBEETIE, S FEfEETOoRRP#ZDoh, 7«
/= NVEDOMEAE L lS OFENRRE NIz,

2. BRI S <y OXKHHHERINEEHIC BT 5 ERERR O g
2.1 MERUKE
(1) 715 =YKk _
HIE [ 5 = vk O(bZER ] It WT, FBY, $6L 2o~ 7B, dtHedEeE
REBREDOEN Z 2V M OKMHEHEM-EL 1o
(2) B
Yty —REFEEKTH LT O3E#Z L 720
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S %4  Pleurotus ostreatus (Jacq:Fr.) Kummer. (Po—03)

T/)F%245  Flummlina velutipes (Curt.: Fr.) Sing. (Fv—4)

A %4 Lentinus edodes (Berk.) . (Le—01)

(3) PLalssh

HEHIZIZ, BT b FFER b o— 2 (P D5, Difcold) B L UMEXREM (PDA
Faidh, RUKB) 2L 72 4 S =y kit ORmE, W/ VIRTL 2, 3, 5, 10,
15% & Uleo 2%, ST, BEELEFIF R - BRTF RERE (MY Al
; Glucose 4g, Malt extracts 10g, Yeast extracts 4g, Agar 15g, Dis.Water 1L) T24
‘C, 6~10HMFEEBEL o8, a7 R—5— TEHEMIFT Bk T + 27 M,
(4) WHRARRER

FRERERE LT, HERRMOMERLGBEEREZMEL . MREBIIEKRLDS
T (BEARS, 1984) KU TRRE L o THOB, EERL2m, RES160mmDZ A 7V EFIZP
DAL 8ul L TERA P RENE A2 WL, £O—imiCEERE #ZEL -
%, 24CITT7TRAMSEE L THRKRMERZAEL 2o

HAKRIRERIY, KOBETRDI, $bL, 50nA=MA7 5 X aiCP DI %S
mlpHE U CRSRAHZIFBEBAIEE 2 /B L, 120C, 167MOFRHUTREL &, &
AELEEL, 24CICT7THMEBEREZE L. 208, WREZMEHIL, &K, K TIEK
ViR, BARRORBRERZAIEL oo HHBRR E ORI OUEL, BORL 21T 7
22 % B
(1) EREMERE

HEWDA T Y KEPIZTOT, AHYIREORZSPDASMITES 2, T
XL, VAT ORRGREREL, ARMHEEZMEL &K% ig. I —3~5IT5R
To

ESSTIBALT, YNYTETIHRMRBEZI~3% L LIEE, MREL D ETRE
BMRBERUIo 2% ORMBETHEREE D, SHRXOL.2EOMEREZR LI L
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P. ostreatus
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Fig. I—3. Relationships between added amount of water extracts from
Japanese or Siberian larch wood in PDA medium and mycelial
growth of Pleurotus ostreatus incubated for seven days.

Notes : The horizonal bars represent standard deviations.
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F. velutipes
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Fig. I—4. Relationships between added amount of water extracts from
Japanese or Siberian larch wood in PDA medium and mycelial
growth of Flummulina velutipes incubated for seven days.

Notes : The horizonal bars represent standard deviations.
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L. edodes
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Fig. I—5. 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.

Notes : The horizonal bars represent standard deviations.
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U, TNEEEZI0%A LT 2L, MERIIMBR LD BETL, 15%RETIZRRKX
DO.IME LT - 1o JLHEEES FORBEEEL, & HITRMENIENT 512680, iR
EKTT2HAERL, KTOREIIILYEEEDNEE Th - =0 15%DWINRETIT, b
BRI REE D0.5fF L b, RIFEEINNBXD0.8(5L7 -7 (Fig. 1-3)
T/FIIBELT, vRYTE REREL HITI~6%ORMAE THERIZ, *E
RITHNRTRIF LI - 1o PREORKERRTHINREL, U TETIEH2~%TH
D, MBXDL.3MELIL -l RFRETIIINTHD, WBROL.5E Loz UL
10% % 2 W E15% DRIIBE TIE, MBXER%EL LT, 2hi - MREEL-
oo JLUGEBEIL, WINBAHEMT 21N HREIZZFL CETL, 102 ORI T
KDO.56%, 15% OERIMMEE TO.46%5& 78~ 7= (Fig. 1—4) o

VA ZTITBLT, YR TEIL, 1%ORNEE THRX & D P RIF L2 20, )
IMREE2% I L& UgE, HIMEAEngd iy, MERIET U, 15%D#NEE
TIRARR DO.66F L 75 - oo RIMEDILYRE, REFREE, RMEBHSBEINT BT,
REIJETL, ETOEGWIIEEENIZ L, 10%OHRMMREE THBX D0.964, 15%
DIFIEEE TO.85fF L7 - = (Fig. 1 —5) o
EARERRICENT, XY TER, WThoEBEICHL TH1~2%DFEINRE T,
AMRE DL I~ 3EOMER LD, HTOREFEHEZRL 7205, 10% L EOFHINEET
i3, HRX ERABELUTOMRR L - o dbHEEER, L 2 TORE THMRE
DR RBHITREY, BREIIETL, 10%5 5 W I15% DEINRE TIE, WMBXD1/2~
1/3nMERTHfls Nz, BFEEL, T/ F25 180 TI~5%DORMEE TETOR
EEREZRLU A, 10% A EORMBETIE, SMBXLVETLE. E58Y, Y147
TIY, JLHREPE & EEMSHIRMEL NG 2126, MERIZETL, WIhbls%oim
BETIIHRE D0. 8% H11E L 78 - 720

(2) BRAERRE

SEWD A Z 2V KMEMTONT, WINEEORLHPDEHTES 47, T/ F4
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A ZTEREREEEL, BRARERLYAIEL &R %E Fig. I —6~8IZR 9,
EZZ7ICBL T, WTNOERODA T <y K S IRINESIEINT 512680, R
FRERIIFE TN 2o 1~3%DORIMBE TIY, EHRTEIAERT, 3NDOFINRET,
WM DREH D SRR O2UEREDEARRERERR Lo IRINBEZ5%L L& LIZEE,
AMPBENFE LA IR, EHBHTENZED OGN, 15%ORMRETIX, XY TER
XIRX D7.565, JtmEmE, REEFREII4.F71E8 Lo (Fig. 1-6) o
T/FE5EBELT, BT AT, WThOELRMBENISE LRI/, B
RKERIIWINU Fzo 1~3% OFINBEE TIX, BEMMTENAEET, 3% OHRINBE THE
XDL.5~1.MFDWARARBREZR U0 5% EORNIREE T, EHRTENEL, €D
X, TMBENELRBITHOKE Lz I5%DOFIMEETIE, VXV TE, RY
BEEITHRR O4.650F R ERERZRL 20 L, JtHEEIINBX OMFRBEICL L
%o/ (Fig. 1—7) o

YAETRELT, WThOE#BRMELSHINT 21T VERERERIZEMNL 7o 1~
3% DEINIEIE TIIFEHM TENERT, 3% OFINMEE THRR D3~4HE DR AER %
AUTo UrL, 5%EAEOWINIRETIL, BEMEICENEL, ZORITREENS DI
VKR E L IR0 16% DERMPEE TIIREFREN X DRIMEORARKEEZRL 20D
R, o) T, JLHREEEIISERD &7 o 12 (Fig. 1-8) o

PR U ASEER TITH LT, YU TEDL I ORMPEL ITHMBENE 2 51T/ N
FRAERIIREITHEMU foo 1~3%DOHMATIE, BEHEICEIZE L8 -720%, 5% E
OWINBE TIXETICS U TEMBICENE Uz, Thbb, 547 TIEvXR TE,
T/ FETTIVRVTESIUCRBRE, V1427 TIIEFREDH Z <y /Kiti¥id
&% DERAOERREITH U THEEZREER%ERL 2o
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II—6. 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.

Notes : The horizonal bars represent standard deviations.
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F. velutipes
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Fig. I—7.
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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 Flummulina velutipes incubated for seven days.

The horizonal bars represent standard deviations.
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L. edodes
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Fig. II—8. Relationships between added amount of water extracts from
Japanese or Siberian larch wood in PD medium and mycelial dry
weight of Lentinus edodes incubated for seven days.

Notes : The horizonal bars represent standard deviations.

_23_



3. YRYTEN T2 QKBRS B 5 EAR KRR
3.1 MRRUHE
(1) ¥RV THhZ2y kit
YNV T ATy (Larix sp.) ORMEHE (KE2RRE) KEELTHEEDKEMA,
ERICTHAEL 220 6305l H Uiz 385 U Aol ibik % =R CTRUERME L, 130CO R
LR TR L TRRRDOA 5=y kit (BT, KWEEWT 5, ) &Rl &
AU I-$BBORESFIY, [EERHTO~IZA v a2 DbDH6%, 12~484 v & 2 372
%, 48~1004 v ¥ a#%19%, 1004 v ¥ a Pk EA3% TH - -0
(2) Btaled
Yt & —RIFEHETH 2 LN D6 2 U 720
5% 4 Pleurotus ostreatus (Jacq:Fr.) Kummer. (Po—03)
T/ F4%4%4  Flummulina velutipes (Curt.: Fr.) Sing. (F v-4)
YF¥<v &4 Agrocybe cylindraceae (DC.:Fr.) Maire. (Ac—01)
4 4% Lentinus edode (Berk.) . (Le—-01)
F A3 Phoiota nameko (T.1to) S.Ito et Imai. (P n —03)
<A %% (Gliofora frondosa (Dicks.:Fr.) S.F.Gray. (Gf—01)
(3) Pitssid
Bubicid, K7 b FF R b o— 2R (P D B#E200g, 7 Vva—220g,
ARMKIL) :20ml/100mIEF =7 5 A0, EREREM (PDARM ; AKE) : 200l/E
£0mm~< b ) M3 & OARKYEEHE © 16g/IERL8mmFAERE % AV oo RESHRIZAK) @ KHE=3
DL (REEENL) & U, A/k#e5% (BERE) SHE L. BbeZ8F, /%47,
YFF=2V ISR RAFAME, VY4480, FAT, AL 5TRTIHMORREENE
nNAiW/ze KWEDHMEIZPD, PDAMTIIW/ VT, REBBITEW T, ik
DEHERM-YOW/VHTH AL, 2, 3, 5 10, 15% & Lz,
ik, BEERCE, #EEERERTF R - FFo e REREH (MY Aih) ©24°C,
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6~14AMTFHIBEL 28, aVvs K- — THEEMIH bW T + A7 &2 Wi,

(4) BRiRR RS

BT T NT 24CIER T TiTo /oo PDIEHTIE, 100 MBEE L RERAZ AL,
@K, WK CHRRGERE, EREROHRBRERAAEL - PDASSHTIY, 6HMEEEL /-
Rao——HEHEEREL o 51T, 4AMEER, WL v Y20 THEbEZERLER
R B, WKIRK TIRRER R, BREROLGERBRZIEL 7o AEIEHETII2~5HH
DHIEEE TV, £OR0HAMOBEREMEREZHIEL 7o &HERE HOKRIK-SOftH L,
BB ZIT-> o0
3.2 & B

(1) Bk RE

KWERMBEEDRI: 2 PD A THE L {FEEHBORSRAMERZFig. 1 -9
R o KWEDRINIZL D, AL 7=6ETE2 T W TRREMRBIIIRREICHA~TE
THEML, 1~3%DWMRE THRAMEREZR U RBRREMERNKRE P o 20T
ES 40T, 2%OFRMBETRAMER (81.4m) %/RL, XBX (69.6mm) DL.1765T
Holeo LAL, WINOHBEGIRMBENESE 51T ONTHEARFIREIIET LU 22
WINREN?15% D56, 214 775 ER\W -2 TOMFHEICEVTHER LD HETL, &
S8, FAa, YFFeY s TIIRERD0.8~0.856%, SHICT/ Fdrki (4877
TI30.5~0.6fF DHARAMER L 75 - 70

KWE OURINRE DR 5 K T U R BERER O R KM EEZFig. 1 —10
T o RS CORARMREIIHR L 6@HE2 Tt W\ TL~3% DEINIEEE TR
REZRL, WNRESSZBITONTHIEHL 228, I5%OHMBETHAREK &iF
FRBEE T 2N LOBERKRMENIRD b,

(2) BivAER

KWERIMEEDHEL 5 PD AR THE L & HUHEOEREER ZFig. 1 —11Z
TR P L2 TORMTKWEZRINT 2 Z LIk DR ERENEML 2o 7700
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Fig. I—9. Relationships between added amount of KWE (water extracts from
Siberian larch wood) in PDA medium and colony diameter of edible
mushrooms incubated incubated for six days.

Legends : O : HIRATAKE ( P.ostreatus) , @ : ENOKITAKE ( F.velutipes) ,
/\ : YANAGIMATSUTAKE ( A.cylindraceae) , A : SHIITAKE ( L.edodes) ,
[ : NAMEKO ( P. nameko) , B : MAITAKE ( G. frondosa) .

Note : The vertical bars represent standard deviation.
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Fig. I—10.
Legends : Q:
AN
O:

—

1 i i " L 1 ]
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Concentration of added KWE (%)
Relationships between added amount of KKE in sawdust-rice bran

medium and mycelial growth length of edible mushrooms incubated
incubated for twenty days.

HIRATAKE ( P.ostreatus) , @ : ENOKITAKE ( F.velutipes) ,
YANAGIMATSUTAKE ( A.cylindraceae) , A : SHIITAKE ( L.edodes) ,

NAMEKO ( P. nameko) , B : MAITAKE ( . frondosa) .

Note : The vertical bars represent standard deviation.
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b, KWERINBE LERABEREOHME OBIRIE, WL - TRITI-> TWEA, 5~1
0% DI LD, F APPSO T RTOEME THIBR DO2ELL LORARKREREZRL 720

BS54 4 TlX10% OEINILE T e E (470.9ng/plate) #/x L, XFIEK (137.0mg/plate)
DI AMEDRERERUze LA L, 15%DIRIRETIE, RHBXO0. 7fFICEIR L 120 F
A TRKWERINMC X 28R AERD, FATHRROLMFICLEEED, 55 7k
15% DI TIE, SRR L DETLU o

KWERNMEEDORKL %5 P DI T L - S EHHREOBEREERE #Fig. 1 —12iIT77,
WTNOBEAEICE VTS, KWERFMT 5 Z LT DERAFERITEML /2o KWE

WINEE L ERAERM N E OBIRIE, BEICk-> TRR -z, LL, 2TOHKARET
S~16% DIRMIREN TR HE L 720, MBXO2UELU LOWRBERBZR Lo EZ5 7T
TlX, PDAMSE B2 ) KWE OFRIMMEEH15% (185mg/flask) TH - T H10% DERM
BEE (187mg/flask) L ABEORERAKERZRLIz. $/2, VA1 ¥ 5 TIIPDEITE W
TIS% D HOEIRINEE L 12 b, ZOMOBABITE W TH PDEMTIIP DA E £y
DISHDEWIMRETH > THRERFERIIZF LKW Ui ol TN H6DFERIT, KW
E OEFIIREEIZIT N 5% OWINBE TIE, RROFMIT & 2 5 Ot Stk OHEH &R
BRERICEE T LE2RBRL TW5,

4. % %

YR TR LOKRME (bfpdEeE, RTRE) LR UERORZ LIS VO
KTy, BLTTSE/ A5 07 UBREBRBRETE L TEEN T, H4D
KT B 5458, PERTEOEMER, Vo VBERICE L WEESED shih
Sl b, KMHWMTEHETIE/ HS5 042 v OEIGIT, EMEITRERHEERIR
WEEZOLNB, UL, KON R THETHL0%, KHBEFHNSHNTHDH T
b, YRVTEAZIIYMIIBIATIE/ N8 vOEERIY, KMLELZ <Y

MOUSLAETH B EEZOND WTYIYMDTSIE/ TS 72 VDEREIL, AF73Y
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Fig. I—11. Relationships between added amount of KWE in PDA medium and
mycelial dry weight of edible mushrooms incubated incubated
for ten days.

Legends : QO : HIRATAKE ( P.ostreatus) , @ : ENOKITAKE ( F.velutipes) ,
/\ . YANAGIMATSUTAKE ( A.cylindraceae) , A : SHIITAKE ( L.edodes) ,
(] : NAMEKO ( P. nameko) , M : MAITAKE ( G. frondosa) .

Note : The vertical bars represent standard deviation.
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Fig. T—12.

Legends : O :
VAN
[:
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Relationships between added amount of KWE in PD medium and
mycelial dry weight of edible mushrooms incubated incubated
for ten days.

HIRATAKE ( P.ostreatus) , @ : ENOKITAKE ( F.velutipes) ,
YANAGIMATSUTAKE ( A.cylindraceae) , A : SHIITAKE ( L.edodes) ,

NAMEKO ( P. nameko) , M : MAITAKE ( 6. frondosa) .

Note : The vertical bars represent standard deviation.
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MORTE, Rk, FIRNE BEIcL - TRE B (Cote et al., 1966, 1967 ; Coté - Time-
11, 1967) &%, REBRITBF TS E/ H5 08 v OEREROMHEIL, BEICLDEND
XKERERTH B LHEEINS,

N T =YKW DT =/ - VESDERRIL, RV TEEARMETIIRE SRR
D, KIETIZIRYTEDISBRODT = / —NVERDBEETN T\ Tz, dbiEEE
DT =/ — VSR EFRECIR N ONVESTFEROESPHFLEL T oo —RRITH
AFHBEITIE, £ OBIEEE ORMEDPSENTED (56, 1983) , KITHEP
¥ OWRAKIHY - Bi T F v - 2 = VRIS, MEREPIT S FTHERERS I L
HREShTWD (RS, 1979, 1981) o Likchi-T, W T2y MOitE £FIMSENE
DENE, MBS THBKEMWT =/ — VRGO EERITLTNEAbDEE L
b do

YY) TR, dbiEERE, RFREOVWTNOEMICEVWTD, e384, /%427,
A LU SRS LT T =y K R ERIN T 51 L i htn, ERFEEID
BN, RRT5~15% DM CHEREME R L o —4, BEREMERIZI0O% I LD
WINRE T, B LSEEI XTI Tliflahi, T & D IZ10% LA EDFRINEE
TiE, BREOMERR L EBREEEITN L T2 HDIEREZ R LI, BRED I DTERK
FEAITIL, RARPEREENORFENIBIG L, BHRENSVIZETFERBERNEZ S
T EMHHSENTLS (Tokimoto - Fukuda, 1981 ; Ohga, 1990a ) o 7z, KEIEHOME
B E FREEEFBRTIE, MEOFKERILTLI B LI LifEHEhTHwS (F
H5, 1969) o ZTNH6DI Lid, BREOREERYHITEAABERIIMERERELD B
FTREEEDRNZ KR L THB I ERFTRLUTWDo LN o T, WINDEMDH F
< VK b FREER LR T e R TES, ZORITONTIE, BVETHRITE
T2

FARBERRRICN LT, 1~3%DEINRE TIIEMM THRRERICENAE TP D,
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5% LA EDEINBE TIIEHH TEL WENE U WTNDA F <y kit b TEREN
BAWTISE/AZ08 Thb, filybORBER TR E@N 2R U2 &
5, BEMWENITH T DR OEZITIE, MBEE D DA O E OB G HEE SN 5,

YRYTENSTYKMEWIZ, ES58S, T8, YFEFEOVEY, vA8Y,
FAa, w455 LU 6REL TOEREFREICN L T, PDiSH, PDARBMBOWL
TNOBHITE W THERRERERITHE S REEM 2R L 7 5 <Y R K DIEK
wMitwiE, =/ F240, FAa, 345, FU55, TITFFI TN L THEERRK
BARIVER 2R3 & (FARS, 1984) 206, HT 2w OKE®IE, PR EIRKhH
Y L AICERE RO R B LR B,

AF, £/ F, THYY ORMBRAKMEDIL, ¥ 55, VA &7 OB ICIIREEE
RAERTH, 77780 TIRIREIHIEREZRL TWS (FX, 1984).. £/, VA1
/ FUMEOBKIIEIL v A & TR EREER 2RI A%, S A3, EF&7ITxL
TERBIGWER %R RLU TS (R, 1957) o —fRIZ, BALM ORKN S, A
BEFEOBEITN U TARIfERI 2 R T 5B a0 % <, fIsmic T oM F Aa, 545
KR LT, IZXF OB A8 ricREfFeRd epmEshTns (Ba, 1987,
1989) o A T2V MOBMEBERBIIKEAIOMPSEL TVWE I LEEFERICANS L, ¥
NYTEEA T =y Kt s A U -6 lTEE TORARETEICN U THERREEM 2R
T L, BAROLHOKIEY E L TROTRENTH D, #5~vykidEmiciy, RE
WHICRESNS LDV, RHEEZETFEOEMEICLE L TEMRT 2 KB RER S D
FENTRBREND,

5. % W

Y T, JLUREE, BERELEROIILS NS Y MBI oONT, (B
AR LEEZA, WFhb EEBRESREELCTSE/ FS5 04 v THY, $EE
TR ISR TIRERZNTZD SN -7z, LU, 27 =/ —VEIY, K (1
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WEMPE, BEFEE) TiE, YU TEDKISEOEFRERL o ZBEHDA Z <Y Kt
HIZoOWT, 584, T/ F44, VA4 EZHROAMBTEDOBERERRIIR
FTHEARALILE A, WThoh Sy kit bR L L ZREL TR L TR
IEHEINT BIT U A2 WHESRISERITIE TN L 720 1~3% ORNINIREE TILEHE T
W RICES LU 5 - 1odf, 5% LA L OEINREE TIRIEIZIG U CEMR TENE U .
YR TEHN TV IKMHBICONWT, E6IIYFFeV sy, FAa, w4825 ERR
R L CAAEFEORARERIIRITTHEELRE L TAh, 2TORMETHE
K, WK, R EPBEGEDORRL VThOREMIZE W TS, BERFRRICHEE L (EEE
M%ZRL T,
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BIE ESYTHICEDINSTYkBIEMOREYE EBENBROEH
RIEICEWT, W kMEIes 2y, /%87, V4 25 EOHMT MR
FREOEARBREITEES R E RT IR RWE L. T, B 52V KiliHH oD
FERBE ML, KEUSWEOTSE/ A0 4 Vv THHILEEHLMNTL o

v sy (GH6, 1987), o445 (HHES, 1986), =/ F 44 (Kitamoto - Gru-
en, 1976) IZH VT, HEHRDOBEME CRARDIETICE b2 WO REHEFD F L
O—2, JVa—4F VEOLHEEICERINTHRAARFICEREE N Z /Mo T3,
CDTENB, ATV KEMRDT S E ) AT 0 8 IO RFEE U TRIES
NTOBAREMN B B0 BEHRMIZERARRERZEA L, THITHEEL THESBEREN
ELTBI LN U144 (Wb, 1993), E524 (BESH, 1983) ThEahT
NBTERB, 75w AHAOTII &ANT EO ERABRIE b B RIZ L
TWBATHEHEEN D 5o

ZIT, KETEAS ey kit L U OKMEYORBPEEZLR Y NV TEAZ Y
Mok (LR, KWE LT 5, ) L, KWEDEIMNZ L » TERKEEDH
MR BEETH -5 FEITOWT, KWEBLUEDEERDTHETIE/H
SOEVERMULERTOERARERNO 7 = / —VEMEEER, SO BEROEE %
AIEL, BARBED XUHEBNABRIEEICMIEITKWEL TS E/ 5748 VOgE%
Bat L (B&5, 1995) o

1. A Z=yKkiyoBE L
1.1 MetE X UHE
(1) #&H
WMty y —REEKTH B S5 24 Pleurotus ostreatus (Jacq:Fr.) Kummer.
Po—O3H#kEMHAL o b, BEEE L THEEZMY AR T24°CITT6H HFHE

B IE, als R—5— CEEMIITbIRN =T 1 X7 2H 0=,
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(2) 7 5=kt

Wi#EL - 1Tt Lic vy R TEEA T2 (Larix sp.) OBERE L DAL 2BRRO
K72kt (KWE) &4t L 7=,

(3) el

HAEEHITIY, TANRSF Y - ZJva— 25 (A s GEE) ZHV . A s GEHIO
FERIZ, Glucose 20g, I —Asparagine 2g, Mg SOa4 - 7H20 0.5g, K2HP O4 0.46g,
KH:PO4 1lg, Thiamine-HCl 0.1mg, ZR¥/K ILTH5H, As Gl IHh I/ Va—2x%
BRI R 7 AT F 5 (As¥EH) &L, AsGRMhEA sEIICKWE K KU
TISE/HS 4 v (SignattB, minimum98% (TLC), LAFAGLEERT 5, ) =N
L, IN-HC 1 TpH5.5ICHBM L THEFE ML Lo KWEB XU AGOFMEIIW/V
HTO.5 1, 2 3, 5, 10, 15% & Lico BT, A's GHf, A s HHICKWE &R
Uit KWE — A s Gigith, KWE — A s¥EthEFRRL, £/, AsGiEHth, Asi
HICAGREMU 235 %d AG— A s G, AG—A s L EKRT 5,

(3) WAKROERL L UEREKERZHIE

BEaIEHE20n] & 100MIA =M 7 5 A TR, 121CITTISHMEE U, HEll 2t
Ulzo BEEIT, 24°CITTIOH MR EREE 21T - foo H5EIR, BEURMKRZRBIL, K, WK
TIERGERER, EREOGBEELZRIEL 2o

(4) Fhva—2 L BToER

ROV a—-28IFPOD-GOD (Trinder, 1969) %A\, PHiHE505nmdD Bk
EALHIE L Izo BICHEEIT, HtEEHhs L OB & A U T Somogyi-Nel soni:
(Somogyi, 1952) IZ& - THRIEL =0
1.2 & 5

KWEB LU ZDEEBRAD THHAG, KWEDHKEETHETIE/ —Z (B
T, ArakWgd %, ), 57 F—Z (LLF, Galk#&d %0 ), & HITKWEOREMAEOD

#)& (Ara: Gal=12:88, HEH) (FE&E - /K&K, 1994) IZ#-> T, ArakGal#EAEL &
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G¥E (LT, AratGal EB8 3 %, ) OZNEFhEA s GIEHITHML T 54 7 i & 15
U, BARERZHEL . ZOERZFig. 1 -1LIIRT, KWE—A s GE#TIY, B%
FREEIKWERNOHEINZE b7 -> THEL ML e KWE®DS5, 10, 15%#NEHET
13, BRARERIREZNFNEEEE (33.2ng/flask) D5.14% (168.2ng/flask) , 8.6f%

(286.8mg/flask) , 9.6f% (317.2mg/flask) &7t -7 AG—A s GEHITIZ, AGHM
RENSKE T, WMEBOEINE & HITEREERIIEML, MRINEHD2.3(5 (74.9ng
/flask) Llpofeo UL, EHICAGORIMBEEZE T4 LARKERIIHHL, K
IIREEL0, 15% T, MIRINEEHbDL. 751 L 78 - 720 Ara, Galds X UF Ara+Galifsiniit
T, WINHHENT DI VERARERITWIRL, 15%FINK TR MEE# D2/3~1
/2815010 TDEDITE T FREREEEICH LT, KWE & ZDREEOERIL, £
CHEDMERZIRUTco £, AGIIBEEMEZ LRI, KWE O &) 12 2 s e
ERIIREh - 1=,

RFEBRE U TORKWE QOEALME 2D KR & KT 5 7201, Tablell —LTR T /&
RFEFRRBEHL, EEAEHTH DA s GEHbO I/ Va—R (2% (W/V)) LBEEHA THE
FEBEZRAEL o ZOFERETablell —~LITRT, v/ — X, Fra—2R, A[EET v
TVTRIFRBERRL, ROWTHS 7Y a VBIPFRIFTH -z KWEBIHDHEEIET
HHAra, Gal, Ara+GalTld, Frua—R, TV =X, varZo—-XLEHITERERE
BPEY, LI 25HICE > TRIELHVWREETH o7z £/, KWERAGIEZI VD
— ZADAO~0%DHER LD, 757 b—R, 2N b—=REEBITHA L ZEKFERDOHF
TiE, HEREERERL

RFFRE LU TOKWE DIRINBEE £S5 4 r#RARDRER L QP EERZRETT 5720
i, As GEHD SN a— 2 RBNEA sE#IZ/ Vv a—X, KWE, AG, Ara, Gal
Arat+GalZ@inl, ZhZhOEMTES ¥ e BB L. ZDHAEDOHEREFig. I —
21T T o GluiRINIF b CITIRE2% TR L2 b, ZN EFEML T, BREOERRIIH

WA Uiz I L TKWE — A s 855 Cld, KWERMBENFEREITR/- T,
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Fig. II—1. 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.
Notes : 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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Table II—1. Effects of various carbon sources

on mycelial dry weight of Pleurotus ostreatus.

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 8.6 = 0.8
Lactose 6.0 £ 0.4
Sucrose 8.1 £ 0.5
Maltose 12.1 £ 1.1
Souluble 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 : KNE, 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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Fig. II—2. 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.

Notes : Glu mean glucose.
Same as Fig. II—1.
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HARAERNZBTHM U -, 3abb, 3%OHEMEBEE TII/NVa— L) bEREE
BIIED - 7288, IRINREEDS % B RT3 2 L BORAE B BTN L 7o KWE %10,
IS%EINL =553 CORARERERIL, 7o — 2% iRInEsabd3.26% (106.3mg/flask) ,
6.3f% (211.7mg/flask) &7z -720 AG—A sHHITIZ, AGOHRMBEDHIMTE b7
> C, WARREENEIEL 2o UL, RINBELIS% TH Vo — R2%EMEEHD1. 202
(40.1mg/flask) BBETH - 1=o Ara, Gal, Ara+GalEisinsHiiz BT d BAEAHN % 5
U, ENZENDIS%EMIEHIT, 7V a— 2% ENEH D053 I EFE o0 TN H
Db, KWERES Y FRRKICRERE L TASICEESH, LArSKWEDH
EHIFINBEESE R ZITO >N TRLD, INHFAMSERKEROBME 2> TH
NtbDEFEZLND, THITHLT, AGPRKWE ORBEBERNL 28173, K
WEGHBMDOGEITHNTHEHARERDOHEMIIEN TH - =0

KWE OFINT & B RREEHIZ, KWE—-A sk D KWE — A s GEi#hD A2,
WINORMBEICEV T KE oo 2OIEND, BREREICHLTKWE LS
VA= ZARFHEFEITEM LT D T L #fREN S, TOMICOWTA s GEstethp 7
a—RRER0.5, 1, 2, 3%ITFEL, KWEDHRINE L ERAERHEE L ORISR L&
Ulzo ZD8EREFIg. I —3ITRT, ZN0a— REMEEN2%E T, Fva— XKW
EDZNZNDOHEMBEN @ 251X/ -> T, BRRERRIKWERMBOBELHELL
BWMLize UL, Z0a—ZA3%HEMEEHTIX, KWERINC & 38 EEH%2RT H 00,
ZONROBEIZKWE OFRMBENEH R BIEFET Vva— 1%, 0.5%FmMBHE D,
ELITTNa— AR L D Kot ThHEDIENSH, KWEES LO—2
EITERAREICHEMICEAL, 7V — RRMEEII2%» FEsE Th 5 2 L5
otz Eiz, VVa— ZMFEMEHITHE N TIE, KWERS% L EFINLZKWE D
SREN TRERAERNZBTINU 2228, 7o — RRNE#TIE, KWEGMEES3%
LUFOKWE OEIRBIHICE W T HBSRARER ORI INATED b,

Fig. I =30 ERM 6, HHFD I N3 — ADFEITL Y £S5 ¥ r BOERERE I
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Fig. IT-—3. Relationships between mycelial dry weights of Pleurotus ostreatus
incubated for ten days in As medium with different concentrations
of Glu and KWE.

Legends : Glucose concentrations :

Q:0%, @:0.5%, N:1%, A :2%, []:3%.
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LSKWEDHRMIRNTE L RDBIENWPOD LI - -0 —F, Tablell —1D§ER L D,
B OMIC L > T 74 TRRROEEN RN E I LRENIEN S, I Va—2R
PADOBMEETIIKWE OIRINFITES A LB I L0EZ 6N b, T TBRAKDRL
B LU TEMEOAR T/ Va— R LERICRIFThH v v/ — R, HETH-1-7 5
P2 h—=R, HolFiua—X, ST +—Z, 57 +—2%H#HL, As GO/ L
— A% &c ORHBEEICE &2 T (FINEE, 2%MW/V)), KWE OFENFICkiF
TEBENEHOEE LRI Lz ZOERLFig. 14377, WTFNOEEHEIZIE WV THK
WE OHINREEAE < 2 51T/ WERRERIIMAL, BMEOBEELMH T ICKWE RN
I DREREEAN RS 6 le L L, KWERINORERFIZ, BRI -
TR -THN, FNVva—X, 2V /-2 B{EHOHWEETIIKWE OFRIN%IHE b ¥
FITHN, #7707 =R, 57 bR EEEHOEOCEE TIIKWE MO FIIE L 72
S TN 1L, F Vo —RIRKFFEL L TOREHRIENTL 22 56T, KWE
WIMORENRII KRB E U TORCEEI TR TS b —2& b b R&E - THN
VR VRBIZVA 2 TROBERMEERR TR REFRAE R T I LMo T3
(s B, 1993) c KWERAGIZOV O VBB ETh TS (H& - KK, 1994)
EDn, vaVBOWMBEL oY 7 EREREE & OBIRERET U 7zo 250~10000ppmik
BEOHS 70 VRERMU R (A s GEib) TESZ rERKEEEL, B
HREEBLZHE LU EREFig. I -5IXR T, Yo VBBOBRINICEL Y £S5 % 4 HA RO ER
fed =, 5000ppmE TIIIRMBEENE 12 B ITREWVERIRBERIZEIN L 72 5000ppmd if
INTIERMNIEHbDL. 765 (56.4mg/flask) OEREERZR LI

KWEZ{EMT 5 ZEITL D S5 FERRIZE LS RE LYY, BERAPBILT 5 %
KIROHREASDITT 712017, HEBRO/NI—ABIOBETHYER L, B
RICBWTEZZTRIARRIC L > TBRIRE NNV a— 2B OB THOMBR Y R 1
FDfEREFig. I —6IZ7 7o

INaA—-ADOHEBERIL, AGPKWEDFEMNTL > THAL A 2, AGLHWKWE
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Fig. II—4. Effects of monosaccharides on mycelial dry weights of Pleurotus

ostreatus incubated for ten days in AsG medium added various

concentrations of KWE.
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ZERMU 5 THBEN S - o KWEFRNEERTIX, HNEE0.5 1% T o
—ANREICHAES O, SOIKMINBELAEL T L Vv a—-2AOHERIIHIHEL, Hin
IRAEES% T8L.4ng/flask &AM E AR L, 10% LA EICHINT % & 70ng/ flaskFTHICEiR L 720
AGHMFEHIZENT, AGORIMBE3I%X L TTIE, Ja—2DOMEBERIIHRA ML
C51l.1mg/flask& 72 b, X SITIRINEEREML 8BS, Jla— ADOEBEIIE TR
DUt

EIUHOMBERITBAL T, KWERFEMUEE, INEBEOHINCE 72~ TEILHE
DHENVELCHMU o KWE — A s GESHITIZ, KWE D10% #8IN3E ih CAEFR NS #b
(37.5mg/flask) D8ZFEE (311.4mg/flask) , 15%ANINEEHTIZOMEFRRE (351.4mg/fla
sk) £ixo7tzo AsEEHITS, KWEDHRMBEEOHINC L b7 - TRITHEOWHEIT AR
MU 37bb, 3ULTOEBEOKWEFRINTILETHOMBROEINIIE L)
THolehd, SR LDEMTITELSM U720 AG—A s GHHETIZ, AGORMMEE
P3N ETIHIRMB L & HITETHEROMERIIEML, HoAMER (99.0ng/flask) %R
LrctR, HERBRBEAD U AG-A ST, AGOFEMTE b7 -> TRITHEONE
BIIHEINT 5HD0D, KWERFINU 72BEIC R TEOWHERIZDI L, BRI
L H72> TRKWE — A s 553 E DIHBRDZEIIKE - 10

EIAT, AsGEHORBFRIZ/NA—ADHTH D, Lizhi>T, KWE—A s
GHEHOKRFUL I NVva -2 EKWEH ORI, FICAG (LM%, KWEHDAG%RK
—AGLMET S, ) Lah, AC, AG—AsGHEBORERRIZIINI—REAGTH
2IEM0, HARRKICL- THBESNWARTHEEL S/ Va—2B&0D:%, KWE—AsG
BMTRK-—AGOHER, £/1AG—AsGEBTIRRMLAEAGONERITHYT 3,
KWE —A s G TIIKWE ORINBES2% A ETIE, 7 rva— Xl EIZ70~80
mg / flaskTH b, FITHEOHERBIIKWE OFRIMEEDOREINC E b 72 - T120~370ng /
flask&72 D, K—AGHEHITHBEN I ENDD B, —F, AG—A s GEHIIZ B

T, AGOHRINBEIZ% L LTIV Vva— 20 RII51.1~43. 7mg/flask, BITHEDH
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Fig. II—6. Amounts of comsumed glucose and reducing sugar by Pleurotus
ostreatus incubated for ten days in AsG or As media with different
concentration levels of KWE or AG.
Legends : O : KNE-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.
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HEHEI399.0~68.9ng/flaskThH b 2 &6, AGOK — AGOMERITHA~ATH S »icd
BThHoto £/, KWE—AsHhBIUPAG—A s BT 3 REFUIIK-—AGL
WIMUAZAGHEKTTH 20T, BIUBOMHEBRIIE 2 DEMICEITIK-AGEAG
DHBRITHET 2LEL 605, KWE—A s Ei#hicB1FI K- AGOMEERITAG—
AsHHICEITDAGOEEBIZHNTSEL, K-AGLAGEDMBEROEIZ, N
BOEMIZE B> TREL LT

2. 7x/—-NVB{tBEDEH
2.1 MEBLUAE

BEAR, 7T = kiitid, SEREEHE X OEAAROEESEICBILTIX, MM Th S5
v VKM OB ] OL. 1M LUFKICEIT 5B A% TH B, -

(1) MR DBl

BASEH T O WA B RIEM OWEITIZ, WA % Tokinoto et al., (1987) , Ma-
tsumoto (1988) DIIEITHERL L THEMT U I MBERK R M\ =o $7bb, FiERORHE
RIZE DL/ BOIOmMEFERER (pH4.2) #MATLCREL, ZOREGKEEL
B—=2F a—7 (FXALZEN) IS TImMEFERARETR ( p H4.2) TURMBIR LzbD%
BRI E Ul

(2) 7 =/ = VEREBERTEMORE

T/ —VBEBRELTY T 2/ —NAF o8 —¥E, 5vh—BOREN Y R
(Ohga, 1992b ; Mastumoto, 1988) IZHEHLL CPELizo V7 =/ —NAF U F—¥, 5
v A —EEEIE, EWENL -VEFOFU 7220752 (L-DOPA, FI¥klise
), 722 vY7 Iy (FEMZER) 228 E L, WEASImE L TR0 0¥
BB L o 17 M% 2 DITBEE#0.00L NS ¢ ABRBR IBREME Ui,
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2.2 f B
KWEBLUGAGOIREND, £5 2 FEREDT =/ — VIEREIESE D BE HIC K3 3 8
ERitUlco 97aH, KWE—A s Gisit, KWE—A s 5H, AG—A s GEthb &
DAG—AsEMTES ¥ FERAEZ24°C, 10HRMIEEL L8, BEHEBREDY 7 2/ -0
AF¥v5—€ (DPO), ZFuvh—¥ OFEMENUEL . ZD8EE%EFig. I —7~8ITRT,
DPOB&LUS v/ — €, KWE—A s Gl L OKWE — A s £#5HIC 5 0 T,
EHIKWE OFMBENE R DITHNE LR L. AG—A s GEHBLUAG
—ASHHTIE, AGORMEAMAL T, MBROHEEIIE MTEMLEEZT T, %
OEME S KWERINEHIC TR ITED - 7o KWERRINKSH & A GIRINEEHIC 3515
L WMBSRIGHE DL, WINBELIELRBIT UM >TRELAD, 10%LL FOFRmLE
Tid, KWEHRNEHEODP O, T vh—EEHIL, 2hFhAGIRNEEHD4.5~6.7{%

16’\’26{% & 7"4.‘ 2 fCo

3. ZWOMBEROEH
3.1 MHB LUK
B, 15 v kbt S S X OB R R OBESREIZBIL TIE, I (75
VIR OB | DL 1M B X UAKRICEIT 20RE AN TH 5o T2, MBEREOD
FABUTBIL TIIRIHT [ 7 = / — VEMEBERDBEH | 02. 1M BHE LU AROERE BHETH
%o
(1) S¥ESMEER ONIE
EVENBRELTA— I Vavd—¥, ®¥AM5S—EBIUTSE/ HS08F—+F
(AGase) OXGEMZBEHR (Ohga, 1992b ; Mastumoto, 1988) IZH#EHLL CHIE L =0
B—INAVEF—HE, p—=}+8722NV—B—D—FIVat5 /L F (Signathil)
EREEL, WHEL2p —= b 97 2/ — % B RA0MmOBSEEE THIE L =0 1 RITL 4
mldOp—=bo7 /- VEeET2BRERYIBENL U,
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Fig. II—7. Extracellular diphenoloxidase activities of Pleurotus ostreatus
incubated incubated for ten days in AsG or As media added with
different concentration levels of KWE or AG.

Legends : O : KWE-AsG medium with added KWE,A : KNE-As medium with added KWE

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

_49_.



400

.‘g
300
>
200
o
s 100}
o
-
o b i gt

0 1 0 10 19

Added concentration (%, w/v)

Fig. II—8. Extracellular laccase activities of Pleurotus ostreatus
incubated incubated for ten days in AsG or As media added with
different concentration levels of KWE or AG.

Legends : O : KWE-AsG medium with added KWE,/\ : KRE-As medium with added KWE,

@ : AG-AsG medium with added AG, A : AG-As medium with added AG.
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NS —¥, AGas elithiz, ThFhIVEFAFLELB—2 (CMC—Na,
fyepidEsl) | AG (Sigmatt®l, minimum98% (TLC)) #EE L L, AR IN-EmiT%
Somogyi-Nelsonyk (Somo-gyi, 1952) TEE U /=0 1INV a3 — ZAMETL pmol OB T
VER WMt DR B R IR L U
3.2 *5 5

RWEE LU AGORMA, &5 rERAROLESMBEROERICIT T BB 25
L7e 372bB, KWE—A s GEith, KWE —A s, AG—A s GIihB X UAG
—ASsEMTES & SRk E24C, 10ARMBEL B, HERBROL - Vay ¥—+,
NS —EBLUTISE/ T4 —¥ (AGase) DREMOFEREAEL 120 %
DFER*Fig. I —9~10IT75R 7,

B—rNnaLd—¥ FEHICBL T, KWE—A s GEIizE T, KWE OFsinjge
BN LTI, AMBOHEKRE & HITEENZECEML, 2hl LoRmETIX, Eiko
BNEEELHTH oo TNITHLUTAG—A s GEHOTIE, HRIMBEESZE 2 THIEMIL,
FLALEDONE o720 KWE—A siHiBLUOAG—AsEHlICEWTH, £h#
NKWE—A s Gitth, AG— A s GEh & IZIZRFOMMHERD Sz (Fig. 1—9) o

ENS—EBLVPAGa s efEMIE, KWE—-As G, KWE — A s ##id HicK
WE OFRIREOHINT & 72 WIBEROEEEIEML 2o SIS L TAG—A s G
H, AG—A s TIE, AGORMEBENHINT 5I1ChEV, TEEROTEMEI TN
25500, KWERNMEHICH N TIHFITEOEE 2R L ze KWEEAGEZEhEN
MU IOV S -, AGa s e EHEOZEIZ, HMBENE CRBITH-> TAEL
RO, WINREL% TIE, KWERNSLDOELS —E, AGa s e FiEIX, AGEmME:
HDZN6D6.2~6.5(% (LT —EiEHE) , 8.1~9.2(% (AGa s eiEh) L4 -1

(Fig. I—10) o
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Fig. I1—9. Extracellular g-Glucosidase activities of Pleurotus ostreatus
incubated incubated for ten days in AsG or As media added with
different concentration levels of KWE or AG.

Legends : O : KWE-AsG medium with added KRE,A\ : KRE-As medium with added KWE,

@ : AG-AsG medium with added AG, A : AG-As medium with added AG.
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Extracellular cellulase and arabinogalactanase activities of
Pleurotus ostreatus incubated incubated for ten days in AsG or
As media added with different concentration levels of KWE or AG.

KWE-AsG medium with added KWE,/\ : KNE-As medium with added KWE,

: AG-AsG medium with added AG, A : AG-As medium with added AG.
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4.  F £

S 2 THRORRARBRICHT ARFREL T/ — R, Fha—x, ojEeEs s
VIZEIERSEL, TIE/ R, FSU =2, S b -REFALEWI LRI N
7z (Table —1) o TOXHRHFERIT, b5 47 BRKRREDREEE» KRt L /-Hash-
imoto et al., (1974) DFEREERELEMEZ TR LIz ZVa—2D&{LHNREL, L
T, T2E/ =X, #50 b—R, S =200 TFNhPEEHEEZ TS L25, &
A %% (lshikawa, 1967) , =/ %44 (A5, 1985), F A3 (B - HK, 1991)
YrF=evsyr (KW, 1985), <4 24 (FA& - K¥, 1982), 7H AV (FF5H
1995) LHAEAE SN TV A EHEAAHBETRICEVWTRESNT NS, ZOI EhH,
EZ 7 7 HORRROBEIMER, MOARBTHEEIZFRAELERNEZRTEELONS,

HARE (A s GHEih) BLOREAKIEME D 7V a— A% A s BEHICKWE, A
GHELUKWERMBEEEZRML-EZA, KWERFINL 5 TIRIKWE 2N 2
IV, ES 7 SRR RIEELR R L, RIC5% U EOEMEEORNTIREEICHREL
lzo AGRPKWERSEE TIZIKWERINOD L 57238 UWREER 2R X b - 12 (Fig.
-1, 2) o Lid>» TKWEDE S Z 7 HARRREICHT B{2EEMIZ, AGRKWE
DR TR A OBESMRB E N,

v YRRV A 2 TROBRRERR P TFRARZRICREFM 2RY 2 EME ST
% (Mr8 56, 1993) A%, APRITEWT, £52 X BHOBRKEEI bIREEA RS
CEPHE LD, REBEITA s GEEHTII5000ppnft iz T, MEFRINEEHEDL. 765D E
RAEBEZRLUR (Fig. 1-5) o KWERAGIZb Yo VEENE TN TE D, ZO4HE
(20.7~0.8% TH > 720 KWE, AGEISHIWETHRML /2184, 1000~1200ppnd 7 o0 v/
BREEENTVDEIEEND. As GIEHICKWE #10~15%BETHEM L84, £S5
77 RARERIZIRMIEOMZNH LD, AGRIO~IBRMEETHEML 54, IR
INEEH DL EFIR L x> 7z (Fig. I—1) o« KWERMIIHEE Y o VBENRIRICITA X
0 bHy, KWEHOD o YERIZKWERINOZE U WMEEER O—BNIZ 2 » T
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2, EbBERATHSLIEBEZH. —F, AGIRNE Y O VEBEINOIEEERIZ %0
WINRE L (RENRPFET DL, AGHRINIED T2 ERIIAGHD Y o v
ISERT RN EWEFZ R 5N b,

A s Gigth, A sEHLOTEMICEIT S, KWE, AGORINCTLB 54 yHORT
PEHBREOR(EI, BRAEROZE(LE X MAEMAERLE (Fig.I—1, 2, 6) ¢ 2D
L, BrHONBRIIERERELREEL Ty, HRECHEEBINBTHIIE -
BERARDOER ERBCRIA a2 RILTWA EE LN D,

AP TIIHELIOB AIcB 0T, KWERNMBEOMME £ iz, WRAERIHE
WU, 7z /- VERERER &L SRR OBEHNE L ERIT/HL -2 Leathand &
BUGHIT YA 2 rHEBE L I5E, BEEOSEERE L ICHEARERM ML, 7
x/ = NVEBALRER E SN RMROEN b E 725 2 & (Leatham, 1985) . F 7=, Pleu-
rotus sajor-cajyu, P.eryngiiD@RENPSDTa b S A MNOFHERT, Sy —EKR
BARITBRICT N TER R R EE S E U QB 725 2 & (Bguchi et al., 1994) py#fiss
ENTVD, INHDILND, EDIWRAROREL 7 =/ — VIBIEEER, B0 IRE
ROBEHEIIFRELEER DS D Z Lk n 5,

DPO, Suh—¥i37 =/ —MERBEL, B—=Aayd—¥id7 =/ — AL
EDTNAY FREGEDRTIBRTH D, WTNDEBEITLIVFEINBIBETHSZ
6, KWERIMNEHIZE W TIN5 OBRFEENZE LML &3, KWEFD
7/ NVERGHBEEL TR EEZ LN,

ATRVHMHROKREYT =/ —WMERSOEERDDEIZF 7+ ) VTh b SHIT,
AVZZV, GVEFY, Frvraa-AREbPbBIAFELTED, Thon7 5K/ 4
NELAMTIZ Y 7 VEOGFEEPHERENT WS (585, 1980 ; #4, 1987) o 5~
YMHBDT IE A MRIBBUKTE L h B h Tk (HETH, 1968), hbHmv
=/ = VG P KWERIZIE, 0.5%BEATN TS (FE - KX, 194) ; Lo

TRKWEHDEER 7 =/ —WEERS B F 7+ )V vEFERELET7SE/ A4 FETH
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HATREMED E Ve EIAN, FF VT 1V URTNEF VEDT TR A NP Y ISV
FITIETROBARERE I U CHEEAOS 5 2L hmon T s (FHAK, 1983)
Lieti=C, KWEHD7 =/ — WA BEIMTES 4 Y EORE RS S0, 7
x /= VEREEERC SN RBER OBEH R R L2 L I3B A BV £/, KWEHDAG

(K—AG) i3, KWEDFRMBENE 2 BIT/HL, £ 4 rERRICZE L EEsh
THARHEDOREEAICHES LDITH L, AGREADRNERTIX A GBI
< BRBHRRICEERREEANRD 50T, KWE, AGHEISHicEIsEL5—
Y, AGas e DEHRREFTETARREL -0 THHDIENS, KWEHODT «
SRS L AGHRAE LR, 5503 2N OEE LREBICEWTHBHT, b
78 T EAREREE ORISR L U7 =/ — VER LR RO M ) REE SR DR 12 BE A
bl-boashsbobiftgrans,

MWFrLVEV2, 44—V 7 aa7 2/ % UBFRIZ, 10ppndRINTH 75 2 4 B OB R
Remy, BREELEHLIESZEMMEINTVS (Tsujiyana et al., 1993) o
UL, KFFEOKWEII5~15% DL BORINT & > TRIAKSNBERDEHATERL 120,
K-AGOAILENTHEARARRENEEICRESN-Z LD S, KWEIZES % 4 Eicst
UTIRRIRE U TORIBRDOIERAR AL T 5 LHiE I h 5,

5. & #@

ESZTRICL DA T2y kiliti#h (KWE ) 0BbMB L UL 5 2 r EoRiksARR
DREHICRIFTKWE QFEITONTRE Uio TA/STF VB (A s#ih) BLUT
ANRTEY - JNa— A5 (A sGEH) &b, KWERRINLZI8E, BNBEENS
CBLIMH-> THREOHEBIIFE LM U, LA L, KWEDEEHKES THET
ZE/HZ75 Y (AG) PKWE DB ¥ THEML 72841013, KWE O
R EERIZRD SN2 h - 1o —F, KWE &7V a— 2DWE* BRISHEMNL 7=
SEilid, KWEDHZIRML 2388 & 0F L WHEREERN?S Y, KWE &/ va—
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AITIIHIERAOIZERDRRD b ico KWEIRNMEHTIZ, A GIRINEEHNIT T Vo —
A, BILOHBERNLD 70 Lichi-T, KWEFODAG (K—AG) i3, AGHIK
DizELH bEEShPLT <, TDOI LT AGHEMIEIICH X TKWE FnsEHh T %A
HENEUCHENLAEZEIZHELTWAEEZOND, KWERMNE#H T, HRINEE
DOHEIMTED12>TT =/ — VEBEBEROBEENE L 2D, SHWOMBROERHEL
{Igotze UA L, AGIRINESHITIZ, 20D & D RERELDEMID 6N h - o

INeDILiprhb, KWEDEZH 7 BREHEIR T 2 (REIERIZ, KWE ORSEH
BEPAGITE > TELBDTIINL, KWEHFODT =/ — A E5HREELTED, AGE
7 x/ = VERGRTE, 550, FHFELTWB I EITE - THEL B I EpfHERENS,
F7z, KWEDRERRIL, 5~15% DL BOHRMBE TEE LY, K—AGOE LA
BBt s, KWEIRES 2 5B U CRERE L COXBEOIER®EL TH
L5EEZOND,
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ENE hSTYkBMCLIESYTHOBEREBRERS
BENBREEOBRE(L S DR

BTy katwix, ARG AMNETFROBERMBERICREFENZ7RL, &1, £54
TERICN L THETH - 720 A T =Y /KMHEPOTEEKAMITSE/ TS5 (A
G) ThHhH, #72YkEHIICORALEEZTN TS, L L, AGHERLHS <Y
KM DB TII L 5 5 7 BRERERICREER 2R T 2 &2 <, 15 =Y ki
HOPDOAG, MIBAGET =/ —VERSHPHEEH 2 VITRELREDAGIE, AG
BEL D BN ELS, E6ITHT oy KR TN 85 CIIEEN RO 7 «
/= VIB(ERERR, SRS MEMROENNTERTH - o

& O ZHSRERITE 5 B IR ORISR & AN BERTEE O L I3 Em R BIR A
Hbo PIAIE, V175 BORERRPLTENERIZEWT, V= VHBHED 7 =/
—vbaey o vERIE, BRADELS —E, Suh—t, s I VBEKEBERD
BEMICEB 2L 6T I EMMETN TV S (WK S, 1983 Mi+4 5, 1988, 1993,
1994) o TDITENS, T2 YKMEMIIE S Z 5 BEREOKERTE THENBEROE
HEIICEE L RIT L TW B Atk H 5.

ZITRETI, ooV kithes L CAGEERFRML -EHTES 2 5 ERK%
&L, WNELI0H HE COMYIBER TORRAEREER & BRI BEREEORIFE(E 2 IE
L, #1272V KEimeEinic i3 5 £ 5 2 S EOUIAE & R B R & OBE

HIZOWTRA U (86, 19%) .

1. HRBEERROEL

1.1 bt KU

(1) kb L UM T < ki OB

EAEICI Y vy —IBFEENTWA 54245 Pleurotus ostreatus (Jacq. : Fr.)

Kummer Po — 0 3E# 2, 5 EEPMY A T24CICC6AMIERHEREEL, anNy
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R—F — CEBESMIT IR T ¢ X7 R BEMBRE L. 752k, U7
BEA Ty (Larix sp.) OWMMGEEZKMHE U, HiBRE REREER, 8L THRIRC
FBLU (LT, KWE&IT 5, ) o

(2) ERADRE#EL X CHEAAREROHIE

EARBEHITIIT ARG F Y - Jva— 255 (A s GHt) ZAV, EAREHICKWE
HHWMITSZE/ HS U4 (SignattB,  minimum98%(TLC) ; AG) #15% (W/V)
#ML, IN-HC I TpH5.5/CH# L THESHE Ulco Bt3A5H#20m] 210001 R =F4 7
FATHELUTHBL, BREEEMEL 2, BPNTC24°C THESERZTY, Fraiim
B, BRI, BER L CHBERERWIEL .
1.2 # B

KWE, AGHRINEhS XOEREMICKITABZEI0OBEE TCOL S 2 S HORNRAE
BOZIEEFig. N-LIR T, KWERMSHICH T 2 BRAERITESH4H B TERH
BEMERL, Z0O%, J[ETWINL THHE8H B T110mg/flask, 108 H T316mg/flask:
ot —A, AGEINISHE L OCEREH TIE, WRARIDEESOHE TII LA EHREY
T, BEEAHEHUREL D EMTRE LAY, 10H H T% 441ng/flask, 3lmg/flask& 75 - 7=,
ZO LT, KWERNE TORRAREREITAGEMIEH, HREHIC AN TR R
THh, KWEDHIT L 2B ORRAREREDRIL, BHE4A MBIV TELLX
ot

2. 7x/ - IVRIEEROEREIL
2.1 MHEIUHE

HEEER, Gt L ORISR DRI, 11 [ERAREOZEL] Otk L &b
THhbdo MR, HERKEEND—XF2—7 (FEMER) Lo T, 1mMEER
LB (pH4.2) TURREBLTHB L. 72/ —VBEBRE LTS v h—F, ¥

T2/ —=NFFF—E (DPO) B (Ohga, 1992b ; Matsumoto, 1988) iZH#EHLL T

_59_



350
300
250 |
S 200f
; KWE
w 150 |
.
> 100
<
P 50 AG
- ot
2 | 1 1 1 1 1 1 1 1 L J
50 Basal medium
0
| | 1 1 1 | 1 1 1 1 ]
0 2 4 6 8 10

Incubated days

Fig. IV—1. Changes of mycelial dry weight of Pleurotus ostreatus during
ten days incubated in basal (AsG) medium 15% (W/V) of KWE or AG.
Notes : The vertical bars represent standard deviation. KWE and AG mean
Karamatsu ( Larix sp) water extracts and arabinogalactan,
respectively.
Legends : O : KWE, @ : AG, A : Basal (AsG) medium.
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BEL. Zvh—¥, DPOEMKIY, #hEth7 =L vy U7 Iy (FsiEE) , L-
VeEbFNoFy 722752 (L—-DOPA, FOGHIEKE) # A8 & L, §RE525nnk &
CA7SMDBOLEZRIE L, 1547 DITIREE0.001EMS &5 RBR IBRE L
Lo
2.2 kB R

KWE, AGHNE#hE & OCRAEHICHIT 582I0BBE TD T v — BTG DORER
ZILRPEL -0 £DFER%ZFig. N—2iTR" 7, KWERNPBIIZTE VT, v —EHEH
3, BEIBHICEW TSRO 6N, 208K, HERALLBITEL E Lo, AG
Wngssh, EAFEH T, BE2H FICEESHOICER0L 6 Nizhy, £0%R, HEARNE
BUTHEWE®ROE T THE Lo KWERINEHTIZ, 5 v b —EEE 1A i
TROONT=DT, HE2ARFHEIANOEMEOREIFZEL, b bIEEL 3, .6, 12, 24K
BT AEEEREL 2o ZOEREFig. V=3ITR"T . KWERNEH TIZ, EEiIss®
IHRTRDON, 2018, BERBORRLE EBITHE Lo ke AGIRINESHPIARE
T, BEE2ARFFANICTE T, EHIZERD 6niah - o

KWE, AGHEMEHs & CREAFHIT BT 25538100 B £ TOD P O ofERZ1L
RRIE Lo ZDOFEREFig. N —4IRT, KWERNISHTIZ, EikI385#18 B Thun-
itsBAERRL, Z0%, HEAROKFZBE LHITHIEL 2o AGIRINES, BRI TE,
TEEEIIEEAE HITTHMTED o zdy, 201, SEABDEAL THIEFITE O IRE
DEFETHBL 2o KWEFRNEH T, BEIARIKEWT, TTICDPOEMENRD S
NZDOT, Tvh—EDHEE FERRICHEE24HUNOD P OTEHEORRZE(L 2 AIE L 2o
ZDFEREFig. N —5ITR T, KWERME##TIX, EHIEEIRMBIZEICERED 6N,
D%, FBERBRLE L DITE S Lo o AGIRINESHhPLEART I TIY, B4R LIAIC
BWTEEERES ohiah -
CDLDICKWERNEEHTIX, BEBERIRETS vy A —¥, DPODOFEENRH LN

b, 7/ - VEBEBEREIES A EERERBRL-BICEDICHEE SN, EERARL
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Fig. IV—2. Changes of Laccase activities of Pleurotus ostreatus during

ten days incubated in basal (AsG) medium 15% (W/V) of KWE or AG.

Legends : Same as Fig. IV—1.
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Fig. IV—3. Changes of Laccase activities of Pleurotus ostreatus during

twenty-four hours incubated in basal (AsG) medium 15% (W/V)
of KWE or AG.

Legends : Same as Fig. IV—1.
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Fig. IV—4. Changes of diphenol oxidase activities of Pleurotus ostreatus

during ten days incubated in basal (AsG) medium 15% (W/V) of
KWE or AG.

Legends : Same as Fig. IV—1.
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Fig. IV—5. Changes of diphenol oxidase activities of Pleurotus ostreatus
during twenty-four hours incubated in basal (AsG) medium 15% (W/V)

of KWE or AG.

Legends : Same as Fig. IV—1.
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EHITEHEULCERSNEF L 605,

3. ZEWIMBRORREL
3.1 ¥ IUHEK

B, HEEhE L OBERROEBIILE [ BRAREDEL] , HEKK OB
Bifl [ 7 =/ — VERIEEER ORRZE(L ] OFER LMD Th do EWENMBRELT, B
—navyd—€, NS —EELUOTIE/  HS504F—¥ (AGas e) OREMRY
BE#R (Ohga, 1992b ; Mastumoto, 1988) IZH#EHAL THIEL fzo B— N ¥ —+EIL, p
—ZbET7 2= N-F-D-INaEF/ ¥ F (SignattBl) #RAEHEL L, HMLp—=F
07 x/ =)V FEEAOOmOBNE THEL fzo 10EICLlynoldp —= a7 2/ =NV %
WS ABERER IR L Lz, VS —E, AGa s ef&EE, 2hhdhA v RFy
AFNENO—Z (CMC—Na, FIXHMER), AG (Signatt®, minimum98% (TLC))
RIEEL, EREN-BICHE% Somogyi-Nelsoni#: (Somogyi, 1952) TER LU Izo 154
N a—ZMETL pmol DRTHE 2 YRS 2BRE L IFREME Ui,
3.2 # £

KWE, AGfINEs & CEAEHITHIT 55BI0BHEE T - Vvav sy —+,
A5 —F, AGas e DRERAILZAIEL =0 £DHERZFig. N —6~8ITRT,

B—rNayy—EERTEL T, KWERMEH T, EEIHEZ6A A TRL LN,
Z DR, HEARORBAL L HITFBTE L - o AGHRIMIEHE X CEAREEH T,
EHEIIEEBA H TRY O, Z£0&, 10H BT TEITE 2 - 2df, KWERINS
T HEARTHEFEITEWEETH - 72 (Fig. N—6) o

LS —EEMICEL T, KWERNEH T, Ethidssdn B clvon, Z0%,
BEEHROBRL L HBITELSEL A>Tz AGIHNESHhE X BRI TIIEEE10A H
TEENRD b lony, KWERINEHIC N TERITEWERTH - & (Fig. N—7) o

AGa s eEHICBIL T, KWERINSEHh T, EEIIEEZ4HHCTRD LN, 2D,
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Fig. IV—6. Changes of g-Glucosidase activities of Pleurotus ostreatus
during ten days incubated in basal (AsG) medium 15% (W/V)

of KWE or AG.

Legends : Same as Fig. IV—1.
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IV—7. Changes of Cellulase activities of Pleurotus ostreatus

during ten days incubated in basal (AsG) medium 15% (W/V)

of KWE or AG.

Legends : Same as Fig. IV—1.
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Fig. V—8. Changes of Arabinogalactanase activities of Pleurotus ostreatus

during ten days incubated in basal (AsG) medium 15% (W/V)

of KWE or AG.

Legends : Same as Fig. IV—I1.
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BEEABORBE L BITE - e AGIRINEH S & OBASE i TI3EE10H B CiEl:
PR 6N, KWERMBHITHRTEFITENEETH - /2 (Fig. N—8) o

KWEGRMEHIC BT 8- vavd—+¥, 15—+ , AGa s e DEPOERE
i, 72/ - VBIEBERPRDICES SN R OEE4~6A BB TR s, £01%,
BRI L b THEMIBZFELUCE Lo Tz TNITHT L TA GRS B ARTE 1 T
&, 7 =/ - VRIEER L AR EE S RERITE VT, KWERNSHIZENTHE
IEEAASE S, FEHITEGTEE THEFE L 2o

4. H %K

ES 2 Y ROBEREERIBEL T, KWERNETIIHERIAE L TRONITHEL,
AH AR TRBICHR LIGD 2L h 6, F584H B THRREBROFEITH b
40 HERBISHBOEEIIC A > 2 EBEZ 6N D0 —F, AGIRINEBHPEARTEH TII R
10H HE TR UBHRERZRL, ZOSBEBHMITHENICHYSE2 605 (Fig. N
—1) o
| BARBRORERRE L L BITT v A —ETEENELARDZ I LD, Fa7 45 Phellinus
igniarius (Szklarz et al., 1989) , #9754 % (oriolus versicolor ( Szklarz et
al., 1989), w7 V44 Agaricus bisporus ( Wood, 1980 ), ¥4 %% Lentinus
edodes ( th»# 5, 1993 ; Ohga, 1992b ; Leatham - Stahmann, 1981 ), AT ko’
Schizophyllum commune ( Leonard - Phillips, 1973) & #E K DEFETHE N T
o BEFIEFRTH DS 7 2 L -AWEIC W T, KWE RN TI3REE%
BEEBITHREERIIELCHENL, v —EEEIEFCE L. —F, AG
ENEE P EARTH T, BB EARRAL THRRRERII I EENET, S h—
EEEGEOCRBTHE Lize TOLIKRFARDOE S & 7HDGED, IO E Titlke
SNTWAIEFHEDEE EERICERAERE Z v 7 — BESOZRZLITHELLL /Em
N OB P
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i, 72/ - NVEALEFEDODPO, EWMOpMBROB—INVa v F—E, LTt
AGa s e DREARARERIT, BELSNZRENGEEHICIE U TR 5%, BREER)
W 216, {4 OBREROESLD, T - ERKRICERARERR EEDT
L HMAFSD btz

&I AT, ¥BEIORM TKWE RN TIXRR AR ATHEI 2 S BUiTEi~ £ %
TUIzo ZTHITHL TA GIRMEFb-CREREH TIE, WRERERFERDOEETH - 1o
Lizdto T, KWERNEHITE W T A GRS R A 1 & Hol U TR/ BRI
FELDi, EF 2 TRORBEAT -V OMBICL AR ERERDEICL > TAL T 5
ETNE, AGEMFHCEAEITE O THRAREENSSEINIZAS L, KWEGRN
Bih & ERHCHEARABRSTERICEH NS ZEnTFRENE, UL, KWEGNSH
ICEWTHEERNEREENE L S ELRP01T, HSEVKICKWE 2 &{Ld 5 L TRE
MICEHEABEREENT A LI DEL TR LT AL TED, £IT, KW
ERMESICH 1 2R ER O £S5 2 7 HOHERAEE & MR B RTEH: L OBEl %
BETT 572017, KWE, AGEHMEEHE & OFAREH & K05 & LTl R AR B
BY ) OERERE, b5y —¥ , DPO, ®NV5—¥ , AGas e DEH
(units/ml * mg) DOERFE(LERDI=0 FDFEREZFig. N—9~1LIR T,

KWERINEICEWT, o 7 —ERERIARICHD LN, BEERLLEDITERAL
TARBITHRARER D, ZOFE, FAWTETL TI0H HITIZ4H HDL/4 T &5 720 DP
Old, BEEIAAMRKRELD, 20K, BEABPGFERT HITONTRETET L &
No—E, AGaseldFEBIBHL V@AY ON, VT —FIIBAHE TLAL THRAXE
20, AGas elddHENRKERD, ZORET LK (Fig. N—9) o

CDLHICKWEIRINEHTIX, Sy —¥, DPOD7 = / — VER{LEERIIHEHGAIA
#®, EBITEHZN, BREIELHUERELRTIMBRERICE L CEHRL, BERIER
RAEECRIIHOAMITE T T 2HM%R Lo —F4, ZEOMBROTERET, Bk
RERASERITE DR 3540 BMRETRY 6Nz ThHDT &I, 72/ —VRIE
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Fig. IV—9. Changes in specific activities of extracellular enzyme of Pleurotus
ostreatus during ten days incubated in basal (AsG) medium added
15% (W/V) of KWE.
Legends : O : Laccase, A :Diphenol oxidase (DPO) ,
® : Cellulase, A : Arabinogalactanase (AGase) .
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Fig. IV—10. Changes in specific activities of extracellular enzyme of
Pleurotus ostreatus during ten days incubated in basal (AsG)
medium added 15% (W/V) of AG.

Legends : O : Laccase, A :Diphenol oxidase (DPQ) ,

@ : Cellulase, A :Arabinogalactanase (AGase) .
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Fig. V—11. Changes in specific activities of extracellular enzyme of
Pleurotus ostreatus during ten days incubated in basal (AsG)
medium .
Legends : O : Laccase, A :Diphenol oxidase (DPO) ,

@ : Cellulase, A : Arabinogalactanase (AGase) .
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MRS KWE 2T 57 « / — VIERS ORI & 0 IBEFIRRED ICHEE SN, £E
1~4H BOBERABREOFEINIZE L CBEHEN, ZOBKWERDAGEDLWR D
I O - BILT B DI S MMEERSEEICER SN ERRB LTS, £
SURPKWE ZHT 5 AGRRMITHME - RIRL TEIET 5iTi, TE 570 RY
WEBDEENRERECENT LI LN RDOND Lichi-T, SESERRITT «/
—NVERRLEER L ARFIZ, HHW0IT7 =/ —VEILEBERICAITL - TEHT 5508, 72/ —
VEBEBER R BER U BICER T 2154850, KWEFOAGRMEMITEILTES13T
ThbHo UL, KWERNIEHETIX, 7 =/ — VEMLEF RS SRR - TH
HCEHEINTEY, O L3, SWOMBERLENT 57200 RL T EDHEL VG
BThHY, KWERHRTZAGEEILLTHETZ2BAOET 2y BAOAETRHETH S
TERFRBRLTWS,

AGEHMEZHhE X CREAEMICEWT, Sy A —+¥, DPOIL, ¥#20HWVWL4AE
CHMPICRON, HEARDRRBEL THIEBITROEEOLIETHB U, £, A
—t¥, AGaselid, BEHABETRDOHNT, I0HHICRD OGNz TDLHITAGH
Inigh & AT 51T 2 WA BER OB B I, e THBIL A aERL 207 K
WERMEEI3Z L KR8 %ER L & (Fig. I-10, 11)

A GEHMEHPEREIZE W TS, HBEIBGERT 5ITo0 T, BREEEN M
UT7 =/ = )VIR{EEER OBEH B MM ITHEM T 2 HA»RD SN/ (Fig. M-1~2, 4) o
T/, BEIOR B E TR, AGIHRNEH, EREHE DICTHEARAAREOFEINIHY T 2
Tehn, HERI0H B LR THEEND o BUbMIlIIc A% T LI & - THRURKER DM
ULT7 2/ = VBLBEROEHE LM AT 2 e ffllan s, Lizdi-T, BREEE
DHEINTE 8-> TT7 =/ —VIB(EEROEHEN S < 25 B L T, KWE#NSH#
ERBERBEAEZRU 2o UL, BERABEROLEHRICBEL T, KWERNEHE AGIR
Insghh - BAREH % K U 72356, KWERMEH T, HB31~240 MR OB RIKDHE
PRIAHIICREIC 7 = / — VERLEERBEH & h, ZELKEVWHEE R R L. —H, AGH

__.75_



IHEHL PR A S M T, EREOERGIICES T 27 = / — VRERER O Gk T
TEWRETH - 720 TNHD I ENH, BRADOBERBINITR SN2 KWE RIS
BT A7 /= NMBIEROE L EOHEEL, £ Z 2 SEISH U TKWE 2 #0T
327 x /) —NVERDNT =/ — VEEBEOFEHE L LU CHERG L 22 RKRL T
B0, ETZTHEICNTET7 £/ —VIBIEBEROFZIIKWEDORHETH L LEEZ N D,
BEERARIIB W THERROEIEL L biT7 = / — VLB REL sh, 208, FH
KRR, TREBEANEEEBREIERT 51250 T, 7 =/ — VIRIEBEROEHED
KTU, SMOMEBEROTEUNELRDI LY, ThETITvA147 (fsrB 6, 1993
Ohga, 1992b ; Matsumoto, 1988 ; /i 5, 1983 ; Tokimoto et al., 1987), 547
(BES, 1981), 7+ AY (K6, 1992), v 2 V4% (Wood - Goodenough, 1977)
SOHSWOERRABETFRERTHON TV S, T 6DAMAETFEOTEEEATRICR I BR
FEH OB E KWEFRIETO LS 2 4 BOWIRERIT 1) 2 BERBE H O B) 34
UM %R Uiz T/ F 454 Tk, RBEEREKFOI NV —ZDKEZH b LT —Z
KRB SN TFERITERT 5 2 &l s T 5 (Kitanoto - Gruen, 1976) o A&
B I SE D FRBEROTEMNE 72 5 DIT, RBHE AR SBREICERAEDH 5 F5£
KIZHET B2, HIRRHFHMLL 5 ZLICk W ERORBEOERGVEL L D1
DTHDEHELOND, KWERINESH TEEOBBROEENEGL 85D, KWE%
T 5 AGR DR - BLL TREBRRFRRET 220 THELEEALNL. TEBY
B ORBNTIT, SR, RBERK, TEAO=ZEFHEICEE L TWS DI L, RE
HEBORIITIT, AR LRBHAMOEEEEL TWAETTHD, FEREERDN
BT, KBRERICHANT, L EMELRBERICE SN TWE EBIOHND, Lizh-
T, KWERNEHICH W TE 2 7 B TIEIRIICR ¢ BREH OB A & R AETH
FEEEBRADRIR TRIBREHOBMIL, ZhZhBLLABMBERLOAELTTND
AT REME AT o

T/, VA 2T EOARMMBEOYRZEWT, V7= v arEBEANICHhRESN,
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WEEDDRBR LTI —R I a7  TUNABBEHL, BHOERICE b o—
BB AMREIND T ENTRERICEIEREND ZEN 6, VA & T EIIKRHEEE % 5
TARIT, LTV S v omBERERL, 0KV - ANHEBREELTI0DL
e ahTa (Ohira et al., 1992 ; Tsuneda et al, 1989; #RE 5, 1983) o TDI L&
o, BT rEEABOABRBHE TS S VA 27 BB ARMMAIRE 28 d 288 TY
WEBY T UDRBERE SHENRMREOEHIER & T4 yRPFKWERNHTKW
E%*#RT 5 AGER(T HHBTHWMT 57 =/ — VEEIRER L S¥EREER O REHIR
Fid, WRANCRE T 21HA%E R L 2o

A Hh, S8 EORBEHEOTERIT, BE TIIMIEL LIRS AR 6 R4
LTEDh, HRELRABMRKIBDFEEHEDOENOD—X, NI NVD—RET VT O
SUBHRERTH B ) 7= Y DEARTHREN T o BB TRIEHOS
RIZEICHETFREIES TH 0, hOREETIIOML A VWATHEBEZETRETH S
AEEHESREL UTHAL TS, ABBERKEY, BIHERYT 58 TY 7= v &k
WIIZ, B350V V= veero—A2ARTELT 20, V7= v RBERER
ICEEH L, WWTHSENMBRPELT ML, ARBHELS RN THOMEY &5
SRHPICHET 5 L THRICH - BREHBNTH Y, O LFHBRENBOREL
LTRETIENTES, U, AGEHRICIIRERET S LT, 697 =/ —/VRIE
R (Vv RER) #EFERL, 207 =/ — VEB{EBROEHITHE S\ TEHE
ARRERR BEL T B AETNEES b - TWa T, KWERABRBHEI AT S
FERBEHOREZHEL, BT ARHNEDRLLTWEIEEZD LN TEL, LrL
IDMITBEAL TS BKWEDREEEH S MTT 2 T LTI DRI L T BED H 5o

5. f&
HS 2Kkt (KWE), 7TSE/ XS24 (AG) 2L 24551 (72
WRSF v - Fra—RKEH) TeES 4 FEREEREEL, YRR TORRRERLE
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RO EREEZREL, 20 o OREMERRET Lo KWERNEZHETIY, #&1~4HH
PEARBRREROFEMN 720, 48 BB BOEIE 2R U 720 A GERINIEH-CEAIG 1T
i3, BEIOBHE CTHEWMOEE TH»/co LT F T HRKROERRENEINT SITHW
7 x/ —VIRILHER, SO RBEROBRABRIERICEHSW S EHAZRL, BRI
BESEEITENL 2 KWERNEHLTIE, A GHEINEHLRAR T X TN BER
DEHPBEETH > feo FIZ, 7 =/ — VEEBERIIEEIFRRICED o0, ERIEDH
HEBEREDICELRINS D LHEE N,

EZ5 4 5RPKWE % 0ff - B{LT 5 - DICRENBREREEMTELL TW500E
DR OHIICT B0, ERRERY ) OBREN (HiGH) ORBELEBREL .
KWERMEB#TIE, 7 =/ — VB EBERIIER AR ENECr BRI ~4H H TR KRE
D, ZORBMTET Uiz EWMAMBRIIT = / —VEB{EBERSESTED SO
RO 6N, BRBEROEBRRINIE 2 o720 AGEHRMEHPCHALEM TIIKWE
W TO LS REREHOBME RS, WThOBROEIHBE L, Thbonl
Ehn, S THBKWEDY x/ — VRS DHFIRIT L 07 = / — VER(ERER DS
FALAREBICHFE SN TELIZE L LY, Z0#%, KWEHFDOLHHS ORI E 5MH L,
HEdsbD LRI,

KWERINEHIZHK T 252 4O 7 = / — VER(bEE SR & 50 R R OE BRI,
LS4 SEERBEOABBHRETH S A ¥ 7Bk 2 RMMREBEDBEHRRETET 5
bOTHY, AEBITEDORERRRORRIGM: LBIEE S DD LHEREN D,
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BVE ASTVKHMEYMOES S TRIEADFIA

YA BTICBNT, RYRPCEKEAOEERRN S (R DITED, TRIKORAED
S BT ENMENT WS (Tokimoto - Fukuda, 1981 ; Ohga, 1990a ) o T & TiZ,
AT yKMEMIIES 2, /K8, YIRFeV ST, A8y, FAa, (4
EEELRARBTFROBRMRERICREER 2RI I L RPN L 2D EN5,
A5y KW RENT 5 2 LI D RAREEORIMEZRL, FSRIKEOR %
AL IR TH D, L, BFREETIIRAREEDRKERED 6 FEKRIFIILA,
FREEHRDETERRA LHER T HI1TE, JCRE, (RRAH, KBS DY B ARIEAY
WETHD, A1 %4 (Ishikawa, 1967 ; Matsumoto - Kitamoto, 1987 ; Leatham - Stahm-
ann, 1987 ; Song - Cho, 1991) , T/ ¥ # % (Kinugawa - Furukawa, 1965) , Pleurotus
florida (Bgar, 1970) , v 7Ykt h3# 4 (oprinus cinereus (Morimoto - Oda, 19
73) &, ZHOMETHRESIN TS, F/o, HKERE & AR TIESREEN L RHE
R B LN, AT Eeosy (KUb6, 1976), 4 24 (Ishikawa, 1967 ; Tokimoto
- Kawai, 1975) , =/ F %4 (db&R5, 1985), 73I AF %4 Polyporus arcularius
(dEA 5, 1978, 1980) THE SN TV, Lkd»T, ATv VKIS 27 &
I8 U ORI O BORRR RIS IR EM 2 R 3%, B AT — VDR L IHEY
DOFREBITH U T b RKDREFEMZRT IR0, £Z TRETIE, #EE -
KDPIEHITH T = /KA E2RML TS 4 5 DE VERERITV, FREBEEICKE
ThS =YKW ORERZRF L (&5, 199) o

LIAT, WS, WREEHERORKGTR, MikSEoREsBAELLL, gR&DI
FEREER RIS B 5 ATV b ZORADMRED—>L LT, #E7%2EDOKEME
ICEDLDILIMT, WEL CAFARELEHEM OEPEEN TS, 7 7 <Y Kt
BARERDZRKRT DD TH L EEINT, BokiE EoitkrdiE L REFEOHEN TH
N, 72y Kt EAbEahLE S I LITL VB LERAFEORERH T 2 BIKEER
AR & UCHIHTRE L 72 %0 £ T TARETIE, LT, AFIESLEIR, $AH
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A (x—=3FaF54 ), Ero—xT7e7— b, HH CHEK) ZHFAL, 2henic
BT VKIMHBEFRINL TES 275 ORy FRETRITV, BIRBSE AN & LTD
B % ARAT U Tzo

1. BB X A E3E~DFH
1.1 MEBIUHE

geatEIciZ e 5 4 4 Pleurotus ostreatus (Jacq.:Fr.) Kummer DT8R (#3955 )
A, 850mIZARY Fo L VBIE VITk B E VEIS BTl BEHIARUT AFEE ¢ K
=18 17 (LEEBRH) &L, 4/k3II65% (WREIHE) ITHFHEL 7o 7 T~k
ENTIZ Y R TEA S 2 vkt (KWE) 2L 7o KWEDFNEIL, #Hiho
LWEBMEDOW/WHT0.5, 1, 2, 3, 5 10, 16%& L, FUHERX E H12KZHHAL
Too IEHEEITA80 g /A L U, 120°C TLHMIMEE, ERAZHEML, 1912°C T28HME
LT HERTHE BERERITONMEKAEE, 1412°C, BEN%IL IR FE
W ER L fzo W8N E & U, FAERIEN S TITB L 2 AL TEAIE %
FAEL 120
1.2 &% B

FEBREOKWE 2L -@EEEHML, 52 5O VB E2IT> 7o KWE
BIEHE T OFEERIEBRR 2 Fig. V-LITR T WTFNOFMEEDEE bXIIX & [Fkk
WWIERRFEEZPEL, KWEOHRMMENEINT 5I1IT60, FEREDY A XWKRECR
HEANPFRD 5Tz,

FEERRED G E TOTERERICET 2 Ak, FEKIEZTable V-UIRT
EREEICET 5 HEUIIKWE OFRINEZ NG 212 L et WET R 25 D DDHEAZH
BECLEE >/ TEANEIZ, KWERMBEIEWME MU 720 0.5% DifMyRE
TR EFEEZIRD 6N D - 1205, 1% EEINU 25611, 1% K8E T3
B DBIMPERD HN1ze 2~3% DEMIBE TIIR AR DMEDHIL. 265, 10~15% DN
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Fig.V-1. Fruiting bodies of Pleurotus ostreatus on sawdust-ricebran

medium with added KWE.

Notes : Shown are duplicate cultures of 0% through 15% addition
from top to bottom, left to right.
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Table V-1. Effects of KWE-addition on the fruiting body formation

of Pleurotus ostreatus.

Added amounts

Days required for

Fresh weights of

of KWE fruiting body formation fruting body®’ Ratio®’
(%) (Day) (g/bottle)

0 13.7 £ 1.0 71.6 £ 6.5 1.00
0.5 13.4 = 0.7 76.4 * 5.6 1.07

1 143 + 1.1 8.9 + 6.5 . 1.16¢"
2 15.0 = 0.9 8.4 £ 7.7 1.19%
3 15.6 £ 0.9 88.2 * 7.4 1.23%
5 16.3 = 1.1 8.9 £ 8.1 1.26%
10 16.3 = 0.9 92.3 £ 4.5 1.29%
15 16.2 = 0.7 92.1 * 5.3 1.29%

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

b) Bach data represents meanXstandard 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.



RETIINL.MEE 8- 1=

2. RFIAEMEHIC X 2 BFA~DOFIH

2.1 M XUHEEK

(1) Bt

BtERABEITIZ 5 2 & Pleurotus ostreatus (Jacq. :Fr.) Kummer DOTHRTER (#3957 )
2P U 120

(2) Bt

KFAEHEME LT, £3I8 (OeIR), 2HEA (X—=IFa514 L), &
O—ZXT7ET— b, & GREE) 2430, AFEB (MERBLE, BUKESMERAILL
Fo AXFBIMEERE ) ZXRIC AV o, BEHIAEIT, BN @ Koad=18 1 17 (2 EE L)
&L, AKEIIN65% (BRI ) ICHEL 2o KWEDRMNEID, HihDLiER Y
DOW/WHTI5% & Ui,

(3) #eat

PSR A ARy b (HERB, ER%80mm, & S100mm) iZ100ga% %, 120°C T45%5fH
WAL 7=1%, PR L 7o 19£2°C TIOHMIEI L, EKR TH, 1412C, &
BEO%LALITRS, FREBHERL oo FUBMKITISHRIERZFHAL, BIEEKREFRE
IEEPHEL 2o BERST, HEAEZEEL T WRARIEEL2ARLEET LT
DO IEEAK], BREOBIETTH» o FRIKDORERELITO>ETO [BAK], T
RRFAEIRMED SN TICE U A%, IS [TEERRICET 2 B8] BL0zhE
NOBERBITE T 2558 6D [ENHR] 2FE L 2, HEAEIRTT
5 [REHE] £TO [ENBH] Z&ABRK E BITIORMICH — U TFRIKELERIER
1T- 720 WHEIIBHFATITY, TERUDAEBEEBZAEL =0

(4) Ko EHEDORIE

FARBRKITE W T, FEEAEZEOEMEKE L CEEREB AR T U FREEBAERIERO
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Bz o WT, AKOTEMRIEERE (RotronicitBy, Hygroscope DT- I E) TR VEE(E
(Aw) #IEL, & ¢=(RT/Vm) XIn (p/po)

¢ KEFVY R R GRER T MAHEE - Vo Imol24 7z b DKM
p/po ( HHEE) = Aw &P

s OAET Vv v VERD (BRI - Jull, 1987 5 Lang, 1967) o

(5) ZvayIvoEeE

RHOBRIR T RO RRR OB % 80°CIT TR L, ToICHE: L 2 2 TR
tLto ZO¥EKSRREHAWT Arina - Uozuni, BARDHE (Arima - Uozumi, 1967 ; KFA,
1985) ICHEHA L CRBHIT G TN B VL ay I vOBSRILETY, WHL T vay
v % Rondle - Morgan ¥: (Rondle - Morgan, 1955) TEEL o
2.2 % B

AXEE, EIB N—3IFaF4 b, BAa-RTET— b, HEKEEREM EL
THHL, KWEDERICL VHREARBM L TES 5 OFy MRIHET- o

o ABOTBIL T, TableV-2IC#ERER T o BSEENEERARN @D BT 572 HIT
Y5 ALK (SAK) T, HHEMETELVERZEET, BERFIII2~15ARFTE
WELTo 7=, KWERNOEBEIIZLALADONT, WThoEMEMIZEVWTHK
WEDTINIC & Y BV WI~2HME L R BBETH - 2o THIIHL T, FRETRIC
Y2 AT, B M TN U e KW E SEHRINO &R F IS5 M 12
BWT, AFEBEPMBRE L THEKRT S, X—IFaT4 MIXRX LD ILARMK
fotze LA L, MOEHENTROWTNHERD, £ IR JCHREIKTSAR, €V
0— A7 EF— b CAAMSEL 7o foo $ 1o, FEABBRICET 5 HEICKITTRKWERM
D, BT L > TR - THN . FEEBHICET 5 HRIIKWE Z2HMNd
5 Lick b AXEBTIIIAM, FHETIIARS hD - DI L TNR=IF2 T4
b, wE—2TEF— TR, FNFN4AM, SEMECARD, EIRTRIMEHMR L
HUHHKTDH- o
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before incubation and incubated for 19 days by Pleurotus ostreatus.

Fig. V—2. Water potential of the various substrates with or without added KWE

: the substrate with KWE, before incubation.

incubated for 19 days.

: the substrate with KWE,

=
e
P
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N

: the substrate without XKWE, before incubation.

Legends :  feess

incubated for 19 days.

: the substrate without KWE,
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: the substrate with added KWE.
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Fig.V-4. Fruiting bodies of Pleurotus ostreatus on

Sugi sawdust-ricebran medium with or without added KWE.
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Fig.V-5. Fruiting bodies of Pleurotus ostreatus on rice hulls-ricebran

medijum with or without added KWE.
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Fig.V-6. Fruiting bodies of Pleurotus ostreatus on polyporus stone

(vermiculite)-ricebran medium with or without added KWE.
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Fig.V-7. Fruiting bodies of Pleurotus ostreatus on

cellulose acetate-ricebran medium with or without added KWE.
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Fig.V-8. Fruiting bodies of Pleurotus ostreatus on used paper

(newspaper print)-ricebran medium with or without added KWE.
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FHBRXICH T 5 R B & CREERERE T RO O K HFEMAL % JE U TH AT
DKETF VY v VERDTIZ. ZOERFFig. V-2 ITRT WTNOEMEAMITE W THE
ERITIE, KWERBMINT A ISk DkET vy v VTELS o720 UL, 19RO
iz k), KWERENML SRR T, SENXEAEL 2 TARNEKELD bE
WKETF Vv VERUIze Liehio T, BHER L HEBARKTROKRT Vv VOE
X, WTNOBEHEMICEWTHRKWE 2IRMUEREX TRE (- THN

FRREIT BT AT OIS NV ay I VERREER LU, £D&R%Fig. V-3 IR,
WTNOSHEMITE W TORKWERTMT 22 Lickhsrad I VOEFESHEML
Jzo 0.6~1.2mg/mg-dry wt. MU= AFHHE, N—IF254 b, ®AVEB-2ATET—}
ITHR, IR, HRINETIE, 0.1~0.2mg/mg-dry wt. EADBOEINCE ¥ E - o
ZAGBES £ UKREBI T T, KWERINOAHIC & > THBIL 7% « DR
B 5 DFEREBRI 2 Fig. V-4~8IZRT o WTNOKRFIAEHEMITE W TH R
KT % AFHRE & AR TR FEEE PR o |

ZBHRKICE T 2 TRAWMBOFER 2 Table V-83ITR T, £ I8, HEKTITHBEX LD
TERRENE oo KWERMOERIZ, HHhEMITX > TR - TNz, A,
I, FEKTIIKWERINC &2 BENENLH - 120, AFHEHE, X—IFa54
b, BB —=RATETF— b TIIMEINEKIZ AR TFRENEH13~33%MML 7z VB
— 27T b BION=3IFa254 ME, FNFNAFEBREFBENB VDL, H5
WEAFRBR & b FERNENE -7Tzo UL, KWERINCL BRI ZFL W0,
RWEREMUIzN—=3IF 254 F, ¥VO—ZAT7 87— b TEHAFREBRITHTFE
PRI AS2EI R IN U 720

3 A e L UOTRENBOFER (TableV-2, 3) & &KFIHBEHEM O#EMt B L FK
WERMOENERBET U foo RAFARSHEN OFICBI L T, £ IR EFMTIT, 2AF
BEKICHARB H B, TERERNENZWZ EN G, AFHEE & D ERGE AN
THBHIEMNRENT, T, BLO—2T &5 — MY, ZAFFEBXITHABE BRI
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{30, FRENBEIFBEENMNI O, AFEBOKRBMITR BN RSN,
LML, N=3FaF4 M, AFMBRICENTREASO RS, FEERRE DL
fzdh, EEHEM L U GHS AW I EAREN. KWERMOFEZMEITBEIL T, £ IRY
KT, KWEDHRMIZL » TFEARBICHEEEZNRD 6T, KWE OHRMRIA
BB O TR oo BV — AT 27— FTid, KWEZIFIML 556G, EENXIZ
HARTHE A E D, THRANEG2EIRVEMTEI 06, KWERNIHERT
Holzo X—=IFaF4 b, AFFETIZ, KWERRNL 256, MEERMKIZ T
BEARHI~TAME I 7288, FEERBIILI~2EK 0N ico Licdi-> T, FEIK
WRITEAYECEATIE, KWEDHRMIAEDTH- =,

3. % ®

PEEEHICHI AKWE ORMEIR, B2z EBTHRNL Lic®, Hiboksy
BICHT 5EG1IE, KWERNBENEL WGa, SBHEMHTIE, Bkt (P DM,
A s GEiHh) LXK (PDAEH) ONL/2IKHXT 5, Lizdt-> T, HBHHOKIE
IR B ERBEIC BT 215 % IBEDTHRINEI AT, Wik - SERIEH TOWRMIBET.5%
WKHY T L b, 2O ENH, WK - RS EFEBE®ICBIZES 4T
ERIEKITHT 5 KWE OFRMEES B TH S LET L, ROKIITEZSB I LA
¥%. §72bb, PD, As G, PDAHEWTHOEICENTHKWE DM
BENFI0%E TIE, 57 7HOBRARERIIKWE 2N 21U t0EL <ML
feZ&d b (Fig. T-11, 12, Fig. I-1) , $EEHHICHVTIS%HEEE TKWE 2KM7
BDIZUTIWERAEESHNT 5 2 LR h %,

—iRIC, EREFEOFEREERICTIE, BEEDOWAEENS VT ETREREER I
ABTEMHMONTVWS (Tokimoto - Fukuda, 1981 ; Ohga, 1990a ) o 2D I ENH, K
RIS 61 5 FEREHHRIZE VT, R0 & 5 2B OEAKERNKWE D
FBIMTE DMLz b D EHET L, 2k TFEAREBIBEALEZLDEEZS

_.95_



Ndo

IN6DI L6, KWEIL, S5#s & U THEE RV ER - KBS Ok
BT X A A AE TR OREITHENA L UTORHNTRETH D EEZ 6N D,
PO OKRFIASEEM E LT, EI®, N—IFaFA b, EVO-ATET—}
FHKIZOWT, B2 FRRERECH T 22 RET Lo TNETIT, 577 H3E
IKEWTHBRS O, £ I3, MEIL, K7 Av0REMEEREL THEMAT S
TEITL DB E RS LICFEKRERT 5 ZEhmESn TS (K&ES, 1976
Hashimoto - Takahashi, 1974 ; HJI[ 5, 1995) o APFEITEH VT D, E IR (ke IR)
PHEMEIL, BHEME U TAFRB L RIFBELEER Ul £z, Y YA FE-LPT
¢+ ) E VT, Pleurotus @D % D I A% oyster mushroom & L Tcotton waste
THIZEENTWS (Leong, 1980 ; Qiumino et al., 1990) #%, cotton waste IZ¥A{ELL 7=
RMTHBENT 2T T — b b AFEPBOREMITL D ZEPRENTI

EZ 4 rBEREEICE VT, S@EOEREEL, BERORE, Koftlh, BEIRMtHEOL
DOMPBADERIZH b, WENFERE UTHAESh 23 dRnEnbh TS (F
R, 1982) o TOZLITEISNT, IITH (1983) 1F, BukLi=%AEA (v A) &
KpIiZk b b5 &2 S ERA, REBERE L TRAP BB TTRENER SN, Kap
RINBD82~88% % FREKMEL LTHRAII LN TEDLILER L. RPIFETIE, Z4
BRELTNR=IF254 PEFEHL, LRy FE017gDXK0nZHMU THEF LIz L
ZA, FREWEIII3.2g (RMU KB D78%ITHY T 5, ) ThoeI eh b, HIT
FUDPRLZOTRCHETERWY, ITOOHEREZITEKSERMELZRL o L
U, WeXFaTq MITEMLE L TAFFEBLVS DI LRI N0
HARKMIEDOHERS ThAFF I3/ NayI VEDEREINTWA I ENDL, 1
BEPOIT NG I VOEERIIBEKRBERRL TV 2. VA 4 FHEHITE W TRSRH
CHRKEHR D Va3 VR, b EARERE TERAFER CITHBIBRN S 5 T L %A

b T3 (Tokimoto - Fukuda, 1981 ; K¥A%, 1985 ; Ohga, 1992a ) o KWE % E5HBITHR
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MTBIETEY, WThoOEEMICE TS, EELXThOIVvay I yEERITEM
Utco KWEDRIMICE b 7 va+ I VEHEOHINMNEE TH - I AFHEE, N—IF
254 b, EAE—RTETF— kT, FERREICKT 5 KWE OFRINKIRIBEE TH
D, FravrIvEERNHEDEMUES - T IR, FHKTIE, FEAREICHT
ZRKWERMOMRIZE S THM o720 Liehi-T, KWEDHRIMTL D, WIhoRg
HEMITE W T HEERRIEINT 2EA %R L 725, KWERINC & 25 FFRIEPEADOR)
Hix, KWEDFIMIZE > THEBROHEMIZE L WESMEM THLATH B 2 Lhmsh
7o

VA BT ERBIEITE VT, BEEPICERANEET 216, ErR KRR,
KEF Vo P WK EL 1> TEFEEREET 2 0icfIHEN LT WREICE S 2 e
ME SN TS (Ohga, 1992b) o ¥ A 2 ¥ ROBERERENRKEILDRBARET V¥ ¥
ME-0.5 ~ -1.OMP a TH v, KEF VY v VIPHETT B3I L ot WERERRIZET
L, -5.3 ~ -6.7MP a HEAREREDORFAKRT v+ Vv ThHHEaNT5 (Ohga,
1990b ; Badham, 1989) o BtElL 7=\ TN OEEHBILA 1T W T H HERF DK SREIL, KW
EREMT A L&D, KEFvyryh/hSl{iah, e 5EICE» TRIATEIC
CWRIEL 72 o 1= UL L, SEEERE TRIC KT 2 IO KR T v v v Wi, KW
E%#FEML 2RRE TSt e ARE, 25 W 3RS E D KE<Bo70 L
o T, EEBBBITET AKET VY y VOBMER, BEMEIH L D KWE GRS
TREL - THN e 2O &I, RWEFRME#TIE, 52 5BIIKWE 240# -
HILL THREREMREN, MRS 0 EERENSAD, £ s RERKICE
5T, 0B DKIVERENILERBLTEY, KWERMEHIZE W T/ Vo
HIVEEBRNPE BRI LEFETEHDEZEZON D,
FERNERICHTI2RWERNOHRIY, BHHEMITE > TRE-» TNk, BB, R
FPEB L0 ENEEERLU -FHE, £ I8, KWERNOYRGZHoNT, i
EMELTOBUENAFERERASELZ0MIL e Vva— AT 77—, N=3IFa T
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A4 M, KWERNOZR»HN 7o

KWERINDORYFIL, B LEIGFEDBITL > THEL-» THN S LR IN 5,
HIET [ ERBEEHIC X 2RE~OFIA ] OE VvEETIX, 80nARY 7oL vBlE vicff
IS 2 480gRE D THIE L, AFWBITKWE 215% (W/W) iimL =84, FERNE
IMEARINKITHARTI0% R DL foo RKERTI, NA ARy b (E#80mn, =100
mn) ZEEAL, #ifiE AEICAFERBICKWE %#15% (W/W) EmU THBLL /35 %
100gaB b THIEL 2 & 2 A, FRERANBITMAEMKITHRTI3%DOMEMICE EE /= L
12lioT, KWERINICL DGR\ ERETH - T, HHFEOEIZITIUT, FEERER
BIIDZE R-THNB I EPHEIND, ThoDT b, IR, FHEKE LIS
KWEZ{EINT 5 2 L& » THELEFOBEEKRE;ENL, TEARBEIAREZITZD L
NRWERETHEMNT 2 A %2R U ke Lidi- T, HEHiFEHEDL WEABBORELE
Thtud, IR, FFMITE O THRKWER2FNT 5 Z LIk b FRKNEIIATE L
MzRd I Erfsmahs,

4. # ®

ESZ5DE VEEHTE T, KWE 2§88 - KA IEHICEM T 5 Z &1 & b 3
M I~2A MR 1 o fehy, TREDY A k& {0, FEERNEIZEML 2o &N
IREEN2~3% D & & TEANEIT, MBXDHL.2(%, 10~15% DOEIRINME TITHL.3M5 &
Thotzo TDT L6, KWERREKBERICEIT 2N E L TOFRASTRETH S LE
ZbNdo

EZ & 7 BRI ORFIMAEEEN (£33, X—IFa5(4F, EVB—RATET—
b, BTRAAR) OBEEICBIL T, IR, FHKIIAFEBL O DEL o £k, O
AT 2T~ b bAFHEBORBMICTR D EEZ NIz UL, N—3IFaF4 MIAF
FEEELVS>le KWERFMTH2Z 21Ty, ALV TOBEMIE N THES
FRER TGO DIV a4t I VEFRBIUKET vy v WML ED 5,
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R OWEEBEIEML - Z Lot a s, TREREICKITTKWERINORYRITE
WHEMIT L > TRIZ-> THN, AFEP, X—3IFaF54 F, £V —-XT7&7— }TH
HWHENIo RIS, N—IFa T4 b, BAO—RXTET- MNIKWEZRINT 5 Z &I
LD AFGRB & D# L B AR L 72 - oo
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EVIE HESER

A FETEANOREREX OBAFEIY, HEBERENITET 2ERROELELREL, £DERD
FEAVRELRBITTHDT, O IHRZTHT 2EEEOM L, HNEFOSHIN
BRER AR T 5 L TEERENUTH . Kilidh T =YKty =z EMEFEAO
RERER L UTHIAT 2201, ARABTEOBEICRITTH S v Kt OEES
WEtUico

H Tk, eS8y, /X8y, YrEFEeY LYy, A48y, FAa, v
1547 LR 2 TORMABTEEORERRRRICREEN 2R U fzo RAETFEOR
SRREREER 2R TEAMEYE LT, chE TcilomErs v (RE, 1957
VIR - ER, 1984) , A/ FAMBMOBKMESII LA F oI, TATY - AFAH
SRARIEIIE L A 5 4, 755 ES S AIEERE RS, L LRRIC, o4 /%3
MEOBKMEMITES 24, FA2, TheY AFNBERRKMEHIZ LS 27,
T/F8Y, FAATHBEARRT. 2OLHIC, IhE THE S N -BARMEYIER
EER 2R TARABETFEOEREIIL, 20WEICREsN, RARCEERA 2RI EEL A
T25HDTHoTzo Lo TARKBRARBEFREIICRITS A F < kit OfeEE
FAE, AR A ORFER A TIRE U TREE OARM BRI E DOl RE & (2 9 EH, RIbET
BB SR SEREIRBR b0 EELONS, Tz, ARRABETEOERERL
RICREFERZ R THRARRDOES E LT, AERREER S, R V7RSS A5
ENTWA. KREEREERDIIES 4y, X3, =448, vYFF¥Fev sy, Vavo
Rhizopogon rubescens V2, WERRER/ VT BRIV A &2, T A3, 585, T/ F
2 REVER R R L, WIN S AT AAETFEEICENT 5 2 LolEGsnTH S
(Yoshimura - Hayakawa, 1991, 1993 fiZE 5, 1979, 1981) o L L, AREREZFRMAHT,
FfERE/ <V 7 BEIRAL D O BB IR, ARAETROBEICL > TR LD, FH422%,
ABIITTH o 12o ZHTKIL TH Z 2 KBTI, WINT 21008 WEARERRIL(RE
=N, RHSSB L EDORMBE THETH - /zo LD - T, #5< KiHWII KRB
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B R <)V 7 BRI 5) & R IAH P s e T WU REEH 2R T 5 DD,
ESRANDIERII S A TR BDEZE A LN Do

H S KMHEWIEIEERRR S E L TOTSE/ HZ508 0 (AG) EMEMITEL
TD7 =/ —MERS & DR SN, 2 TFE200000HEDENIF TH-Tco TV MDA
GiZB-D (1-=3) AL KUV AS 7 b—2%FHEL T, THIT0-6(TD-#5 7 k-
A, L=TSE/ =X, JVrorsBroisfifinrgkl Thsd IedmEasntesd
(Fu- Timell, 1972 ; Lynch et al., 1968 ; Aspinall et al., 1968 ; Teratani et al.,
1989) o $7z, NS YMOXEERKENT 2/ —AHRMIFF LT + ) VEDOT TR
/A FTHD (figH, 1980, 1987) o

5=y K OXTRERLA D TH 5 A GEURDIRIN TIXBER AR I U THER
REVEREZRST, ASoVvKMHHOEELR 7 =/ — VKRS THH2F 7 ) VE
(KDFEIMIIBEREOREEZIGIL 720 7z, AGHEELIF VT 1) VBEENF <YK
M EHBRTHAGE T =/ — VD DEIETEAL THmLEAaD, AGLSF
V7 4 ) Y OREVOFRMBENE S 2516, ERAOERIIAH SNz, Ihod
FERIT, KEESEETHIAGLAKBMY 2/ —VERADIF LT+ Y VEH, 4T7
VK & AR CIREGH 2 WIIHE L T A BEITIR- T, BRERRICREE
AERTIEERBTHLDTH D, 752V KMHBTEIT 520 6 OFERECHE
WWHBER B -NBETAHATH D,

AT = K ORR IR SRITH T B (REEAIIE X L LORREORMTE L CHN
b2k, Fh, ATV K ERRT 5 AGHRRKITEL - HEShTWA I Eh
6, BTy KMHITESRIARREITN U TRERE UTOREFROKEZR/IL TS
EEZOND. ATy kB LU A GERINESHNIZ BT 2RI R OEIRILE &
RARRE L DBIFEFig. VI-1, 2IKERKE Ulze H T = KM HEInEEh T3, #HEs
NIzEHETEIED Z <y KkimE KT 27 =/ —VIERSZEBIZEML, £07
=/ = NMERSDFEYWE L 18- T7 =/ — VEBEERSFES O, ERMRO SRR
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IFBULLEHEINS, 2L T7 =/ - VEBIEBRPEDITHSBICEH SN I LIZHD
WTEHENMBRNFESN, ELERHSNEHENMRBERICE > TH Z <YKty
RBET5AGHABENTESTOREE D, KREFRE U TERKHRICERDATN,
HAKRREICEE U b Ul-e —, AGHARTML 254, 7 =/ — VERIEEER
DFEYWE LN BT =/ —MERGBTFELR Wb EEs WA AABETEIE, FEDHE
RREHT DI ENTET, BEREBERICH > THBI~68 HICL D K HEDT = / — ¥
MILBREEHL, 207 =/ — VEBMLEEROEHRBEIZE S\ TH#E8~10H HiCL Mo
fEBESR P ICER SN, MEOAGHES T ORISR S TEARRICARIL - HEES
NBZLDEHB Uiz Lichin T, 752V KMEYHICHELET 57 =/ — W HERDIZT
=/ = )VEBLBEROFE - BEHICEEZES L, S 5ICS MO MBEROFEE - EHIC bRHIEE
MICB5 L Tk b, #F2YktwisaAETFROBENABROMBICKELPEE K
FLTWAbDEHEIND, YRV THE, JtimEE, RETRELERDORRLDNZ VK
it cid, ARETEOBERARBRICN T 2 RERRIT, £ ENDEMTRL > TH
Nizo FEHDH T < K HH OREBIEMTIZE U WHEEN L - DI LT, 7
=/ = VERAICBIL T, KBS S vy KO ERRII VN TEN T <Y Kb
WOR3SETH Y, ) TELIEREES 5 <V KBTI RETRED 5 < Kb
WITHFAELIZVWEDTFRD 7 = / —MERSOFENRB I N, LEd-T, Z0EN
DEHDREIL BN 52V Kt EBRT 57 =/ — VRS, BIOICHENICLELD
S>TWBAfatkAd D, T EARABTFROBERMREREITN S 5 RESIROBIITE
LR > TRMENZDOTIERBZWNEEZ LN S,

H 5wy kY, AGHEMEHICE T, BERERRICKEQEENAL, £/ B
HRABEROBELTIMICBIL T, 7 =/ —)VEEESR & SO REER OEHKY & TEHIC S
KRERMWENE L 2o UL, BERABROELIER, HbEEMARRE T </ -V
EREREEHL, 0%, SWOMBREELTIIHEFIL, WE T8 k. ABENHE
Thdo4 8 rErAMMiEE Y SR 2856, £3TV 7= VlazREL, HELNTEY
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O—R3IV 07 4 TYNESHT S ENREBMICEESNTED, JOLDREMER
IR AN RO LR E T (Ohira et al., 1992 ; Tsuneda et al., 1989;
RE S, 1983) o VA 27 HUSMZHLH TS5 4 &, Dichomitus squalens, Heterobas-
idion annosum % D% < O ABRBHEIIAM MRS SFT 2561, £3Y 7= VK
DERSEL, BTN O —AEDEHMTE Mo T % (Eriksson, 1990) o
¥/, EEESEIL BRRCEOTHOARMSEER TR LSO ARBEEFTO ) 7
= VRBRIIZ, HB0MTEN O -2 LT - R L ORBRETICER R e BRE S
W, WL 8K LT TRER AT 5. 260 &b b AaBEAENAM AR L LH
EUTHEREL TWARIUE, AEBEHEFAKAEL T oA AEEE LI
PRERRIRL T B EBbhb, 2% b, ABEHBEIIRERET 58T, £972
J = VEACBER R BEH L, 7 2/ —VEBMEBROBERICE ST, ZORICEEIMER
REHTAEUEABRLTWALEZDLIENTED, Lkd->T, BEEHEDZHETH
BROEHIZ, 7=/ —VEBEBREEHL, 7/ - VEI{EEROEHICHES W TE
HY 2D LET L, # F < kihEid AR R OB HORE 2 5 3 5 F
M, BB B EICARRM D - T 5 RBRURK OREKEE B A 2 7S T 2 RE 2 bR
LTWBbEEZ LN,

YA G, BS54, FAa, T/ F25EORMBETEEOBECE T, HIEAITE
BB PRI 2 18 0 B TR THSRA DR R E LT RBEREME T2 [TEE% LR
R ERBLAELBIENMONTND (BBHS, 19%) o 2O [EEFHEHESR | ORER
BRIRZTHLOMICINTWE L. LAL, ABREHRESRERHOSEIEBTRE L
Ba, BRFEIHESRUNRAD, VI e e — A RFEEICOE - B(ET 2.0
Whiz ko, VI UAaRERe eV 0 — AR EENT MBS, Lk
o T, BEBHEICARED> TOAERELOBMIELDbN, IOl L [l
EBG | BB L TWAAREN D 5. £ 2T, ABBEAREBROEREFREOERRSF
I, Skt RN 2SR EAT A LTk b, BERBHEFAKRAEL T
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WA BRNBROERBASRREINT, [HEEHEHRSR] ORBFCHS T 20601 H
%o

L L, Z2D0&LHHAGEHEORERERITET 2 REHDFEORMI, 1T+
VKM OIS E F OB RIS A I L BB L THHT ALENH L. /=, A%
Be iR KRR FAEM B A 5 = Y ki 2 g 5 Z LT & D FEEIEHIEM U 724,
I OFRERBOWIML, HEEETOEEROWMICL > TEL LI LBDH, H5H0
X, A Z ey kHITARETEOENMAR Th 2 FREEHITH L THEEE RITL
TWBONIE, KFFETIHHLMZEN TRV, TOREZBEL,ITT S I, gAHE
THEOTEARVRBEOMEICEEL, AMEOIRFITET S [ 2D IDORERIEL
EH | IHLETHRLELONSY, TOBEDKWEDHERWAHIZIT S Z L Rkbon

%o
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1

N Ty K e & O TRIBEORERER & L TRIAT 5 2 L& B, il
FROREBICRIZTT A2 /KMt OFEERITL, NTOBEREE .

1. XY TEE, dt#pdEpE, RWREELA S eV MOE/IRL-Th, 752Kl
HP D EBERER L, WIS TSE/ S04 v Thy, MBI IS ERMN THE
RENEDONL P12 UL, &7 =/ —NVEIZBEL T, & (IbimEE, ETFE
BE) OEFRIL, VY TEDN3.SMETH - o

2. UNYTRE, dt¥mEE, RWREOWTIhON Sy kiiti#msd, tEL -aRE
TH (eS8, /%840, VA48 ) OLTORMICH LT, BREBRECEELR
EEA &R U 2o 1~3% OFINPHEE T I B CTHRMRRITENRE L 2D 2 72 h¥, 5%EE
DOFMBE CIIETITE U TEMB TEAEL .

3. YRVTEAT2YKMY (KWE) X, 54847, =/ %845, vFFovs
T, vAEYg, FAa, 2445 AL REeTORRBETROBREBREICR L T, %
R, WK, K EOBHEZEHORLEZNVTNOEMICENTD, BEREBEEAZRL o

4. TANRSF M (AsEH) , TANRSFY - Fra—25EH (A s GEt) i
KWEZRMUTES ¥ FHAREEZELLL A, KWEDHTMEENE 251,
RAKRERIIELEMUL. UL, KWEDTZEREEOTHETIE/ HS5o 45 v
(AG) PKWE OMBBEERZ B TA s 5, A s GE#ITHRML TS % 7 ERK
EIEELU BRI, KWEDL D R RREEAIIRZED bNigh oo £, A s
I/ NVa— X EKWEOWE % FAEHCHRML 23561, KWEDAHEZRMUIGELD
ZUWREER D b, MEBITITHEORIERIRD Sz,

5. KWEHNEHTIL, AGHEMBHICERTI/ va— X, BuEOHEEREN% <,
KWEHODAGIZAGHEAKDEE LY IELIhPLTWIEPHELM Lk T/, K
WEHRNFEH T, BNBEOBINCE 8-> T7 =/ —VEEERL L O REE
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DEMHFEL ol UL, AGHNIEHTIX, KWERNETO & 5 T ER/ B
ROFZELWEHRIIED 5N - T,

6. KWEDEZ & rEREREEITNT 2 EFEMNIZ, AG, KWE ORBEEEICL -
THELZDTIIRL, KWEHODO7 =/ —VERSHWBESE LT, AGET =/ — Nk
WADEAE, HAENVEHEEL TWAILITE-TEL S Z EhfiigE NI,
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Summary

The effects of Karamatsu ( Larix sp.) water extracts on the growth of edible

basidiomycete fungi were investigated 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 arabinogalactan 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.

2.Each of the Karamatsu water extracts from Siberia, Hokkaido and Nagano-pref.
had remarkable accelerative 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 differences when adding more than 5% according to the species of
edible basidiomycete fungi tested.

3.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, Flummulina velutipes, Agrocybe clindraceae,
Lentinus edodes, Pholiota nameko and Grifola frondosa in agar, liquid, or
sawdust media tested in which physical conditions were different.

4.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
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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 XWE, 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.

5.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, phenoloxidases and
polysaccharases in the medium with added KWE were produced remarkably. However,
all extracellular enzymes tested in the medium with added AG did not produce
remarkably, unlike the case in which KWE was added.

6.The accelerative effects of KWE on the mycelial growth of P.ostreatus was not
caused by AG or monosaccharide 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 compounds or
combaining them.

7.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
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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.

8.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.
Especially, the activities of phenoloxidases in the medium with added KWE were
detected after one-hour incubation and it was assumed that the extracellular
enzymes were produced as soon as the incubation was started.

9.The specific activities of phenoloxidases in the basal media with added KWE
reached their maximum between 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
produced 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 contained in KWE as soon as

the mycelia was incubated, polysaccharases were induced after enough
phenoloxidases were produced, and the polysaccharide regions contained in KWE
were degradated for utilization. Therefore KWE played the role of nutrient, as

the carbon source, in the vegitative mycelial growth.
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10.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-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-fungi.
11.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 about 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.
12.Rice hulls and newspaper print (used paper) were more suitable substrate than
Sugi-sawdust for culutivation of P.ostreatus. 1t 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, vermiculite and cellulose-acetate substrates.
In particular, vermiculite and cellulose-asetate with added KWE proved to be

more suitable substrates than Sugi-sawdust.
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