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Summary

Effects of low-temperature treatments on the production of l-octen-3-ol by the vegetative
mycelia of Tricholoma matsutake were studied. The production of l-octen-3-0l by the vegetative
myecelia of five strains of T'. matsutake were increased about 1.5-3.0 times by incubating the mycelia
at 5°C for 24 h after prior incubation at 25°C for 30 days. In particular, the amount of 1-octen-3-ol
produced by the mycelia of strain KBM-08 after low-temperature treatment was 101 pg/flask;
whereas, the amount was 33.6 ug/flask for untreated mycelia. This increased concentration was
about an equal to the average value of fruit-bodies of T matsutake.

< & 4 [Tricholoma matsutake (S. Ito et Imai) Singer] RIEOERE b B, DVEOK
OHEARET ASELEFAEROVDEDELLTHL POBEIh TE L. ARNDOEEEIR
AR LAIF V-3 A—NEAFNYYFA—FTHBENDRTOEN (FH, 1936, 1937;
8, 1937; #£E, 1985), 2hZhoORSOBEICODOTREROANZELATHS (B
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Ao, 19765 /NI, 1978). =2 ricRchoDflic bHE { OFIRS OEE sH H
THY (FAS, 1976), Yajima et al. (1981) Rk~ > £ & FEKD S4BT K sskize
HHELIRAERE LT 5.

ETAT, EOCTRERERACEECPRISORNBESL S ETEREHRTE bos
% (I, 1977; &k, 1979). L L=y 2y BEOEBERER, ATRESRETS,
MREERIC L3 FEAEEORRIZBEREhTHA 00 (NI - &MA, 1975; JII4 - /NI,
1976), EARFEREERIELMAIOELREILTOR.

EFZORT VA rERZTOSOOMIAZ~OFHEZENE LT, Ex OEBREEERIL
T3, TOBERCTAE- Y2 rELREMEIRE LD, BEEUREOV EDLE;
515, @ADL (1976) RZDXH> WHNTAEEZKAEEL, FRESOESREEO K
METHE7 2=NVT 7=V, BREDEEEEERCHRNTICLICK-T, FEAMNE LY
EmiaZ LE2HELTHA.

—k, FESR~ VA rHOKERAR CTHRARERAKZERICE ST L, BEXEREY
KRHGEVERINTO1I-F 7 FV-3-A—NVOERPELIHEBETE2ZEEZROH L. &
Bk iZ> 2 Y & 4 [Agaricus bisporus (J. Lange) Singer] (Picardi and Issenbeng, 1973), v
4 % % [Lentinus edodes (Berkeley) Singer] (&5 - $fir1, 1976), -~ 5 % 4 (Agaricus campestris
Fries) (Tressl et al., 1982) M EDFERTEEVBREINT S, BRTOHMEITITL.
ZCTERUTR VLSO RBEHRO1I-F 7 7 ¥-3-F — v OAEEICE L2 TIRE MBS
CDWTHE LR EHET 3.

REMM B LUAE

EEEYE  EFEOLIGSELSEICHITT, BREO =Y 2 4 kb o FEKEREL,
T O&EH O BT L7z 2 BOEAR 5 MRAHEEMK S LTV (KBM-01, -02, -06, -08,
-10). ZhooEKiE, TEOHAMOMEMEREMIC 6 # FEICHEZ Mk EFE L.
EMEER SAEABIUCEEAMNEEREHR, 7ol FOEMERER) 20g, BERx
#* (Difco) 1.5g, +%2 +v 4 + > (Difco) 1.5g, EFRFK (Fit#idEs) 15g 2388k 11
iR L, pH5.0 (1 N-HCI) 2% Lz b2, iz, BEHERICEIRoMR, S
EFREPBOREEREFER L2, ch ook, 120°0C TI152MEEESEE LTE
B L.

TREE  FEANEEXREHT 25°C, 60HRIREE L B, S0 H L BisER £
U (ER 9 cm) ic/rdE Lic BRERO e iBic #RE L, 25°C, BT cHRIS0E AEEEE L.
DFiz 100 ml O AEEZSE L 300 ml B=H7 52 30, COBEELEND A AT
SX5mm icgI0 H ULIcBERR O 5 EEREEL, 25°C, B ChRIEERE 5 5% Ui [RERZE
TEFE)Eo—2 ) —=vz—H—R-TH, 50rpm, {&IF 70 mm]. %, ERIFVLFLd1
K2#K &L, 2ET-T.

EEMEOAZ  ERLER, 25°C T30, WEIEFELALTZ 52 2% 5°C, BiTicH
L, 4MREHETIC itk o TiT- 72,

TR FREHEE 19884, EFELATT, EREKIET, BEERARHHEETA
FREROFHLTEEEZMTERE LTRHVE. i/, BEE~ Y # 7 131988 IC B
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HTHIET, ®ov1EREANHCEFREROF A= TAFELL. 1477 V-3-F—VODE
BiriRcho 5 BOFERTRTER . Shric Lo RBRERER CH o OFEKERDS
Sl EE Lo 5 B E, AR #tEEK (KBM-01~-10) 5 BDFH108KTH 5.
FNI-20FEE EREPO/vaI—-ZBROERICR, Fva—2-CFx 72— (|
A RED) ARV TERETHRE L.

ERAEREREOITE 7572 INTHEEUAFEEREZEEKTL ERL, BEETHR
KUt COBERO¥ES 115°C T3 HEHE L, BERAKERERERD. BOOEER
1-4 77 V-3-A-LORMMBE & Uic., W= ¥ 2 7 FEAORRIZ, 115°C T3 EHTL,
R L.

1-F 47 »-3-F — LD &0z OERMFELES O fhi i —BAYIC KESER DT
bhzh (Yajima et al, 1981), #HYUSROBKZHLELT 200D, AERTEILROR
BT AR IS IAE (n-~ 4 v) mlEEEA L.

FHRE & LT, KESEREE~FH VY HIBEOmKICOVT, BE LT Y2 FER
KR 1-F 27 V-3 —VO—EREFRMLUTAM LicADT O EEE, 5ERORMEMNH
ICAH L, MBMEEFT-fcEch, EBLOFETS 1I-4 7 7 ¥-3-4 —EIRERIZE—
L7 (91~120%0HE). 27T, PlEkomitid Fig. 1 @R UcBECLs n-~F4 Y
MHEZEA L (1 BofiticAniskhid, BEETE 50 ml, FEAEKTI 100g, K&
BATI 10g GFrigE) Th 3).
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— washed with distilled water
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— — distilled water added
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Fig. 1. Procedure for the extraction of l-octen-3-ol from the culture filtrate, vegetative mycelia and
fruit-bodies of Tricholoma matsutake.
* water layer and precipitate.
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ARGOR IS4 =8/ 1-A757v-3A—-nBE0EkEERICITER CBP-1 £,
7Y —A74 (0.33mmx25m) 28K LA Rs70= 1457 (Bt GC9A B) %5,
o 17 AEEER 60°C 25 160°C (Fif 8°C/min), 4 ¥ =7 ¥ a YRERZ 230°C & |,
He 2+ % ) ¥—HRIEMLE. 1-F 77 Y-3-F—n, AFNIYFA—REDRE]
HHALBREREL A 7z

BRELUER

FEESHAOHZAIOT IS L V2 5 O¥RBEABIUTFEATLOME Li-ch
LOFEZHADHR 0= 757 4 —ic L3 #ER%E Fig. 2 tF73. BmokEse s
LT 1-3277-83-A—w, VFu—nABIUXFryrydi—r2fRLEECS, V5
YV VEALPO1I-F I FY-3-A -V ERESND E— 7 ZEEER, FEROOFHAM
bbBMENIA, AFNYYFA—PEHYT B E— 7 BTFEADAT, FEELDL IR
HINEh -7,

1-4 2727 v-3-4 -V (v Yal—LEDOED) (BR, 1985) LAFL LY FA—(vy
MEEmhOERS) (B, 1983) 3, ThEhEELSBFEVZETEN, —HDATR Y4y
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Fig. 2. Gas chromatograms of extracts from the mycelia and fruit-bodies of Tricholoma matsutake.
1-octen-3-ol, linalool and methyl cinnamate were the standards used.
Column: Shimadzu CBP-1 0.33 mm x 25 m.
Column temp.: 60-160°C p.R. 8°C/min.
Inj. temp.: 230°C.
Carrier gas: He.
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REDFEDEZLRITVEHESNTHY (BAS, 1976; /NI, 1978; Yajima et al., 1981;
Tressl et al.,, 1982; HAi5, 1984; &R, 1985), = w2 4y MiEOF D BERELRTHOO
i, BEORRBICLBEBEZONS.

-39 7 -3-A—VOERICEKIZTIEBRBHE HHRO Y25 »o S E L8
SekihicER L, 25°C T30HM, BAATREIEELE. 28, EEROBLZEERL
BL, NEMEOEERE IUERBRRADD 1-4 77 V-3-4 -V EEZME L. Z0iES
Table 1 lz7d.

BBEPO 1-4 7 7 v-3-F —VBEREROABEIC X -T, 0.02 55 0.42 ppm ic#inL
7o FRRISHEINMAEBEATSEE SN, LHEATO 8.0 ppm/mycelial fresh weight AHsjnLE
#iciz 16.6 ppm/mycelial fresh weight ic[g L L, 7 72 2% 0 ORYUEOERK I, 8.92
ug 5 6.4 ug ~EFGfEEMUIE. Lard, MBEBEO7 2 ahohbRDENy24E
K[OFBENED I,

1-4 957 -3 - LE/BDRXALI—2 = v & rEH, KBM-08 #i B THEEERE
DORBEEKPD 1-4 7 7 ¥-3-F —VEHD L 4 £ 3 —2EF/~EELE Fig. 3 icRt.

KEEAROBRIE lag phase 0B, UHEED S ZHCEHEASENMNL, RE#2S

HHEiCX 120 mg/flask &ii-7z. —0F, BERBEROBERBIEENH» OBLMEZTD, 14
HHE,SRWL, 28HEHICIILROTBHOENERIN:. REFRDO1-4 757 v-3-7
—Vid, ERUABLUBETERBRAENLY, 28 HICEKRERE 30.0 ug/flask 1275 - 7.
i, HIERLEWY, ZhBEOERIc L 3 BEOEMRIALSAEL 7. ftho=w vy &4
Btk (KBM-01, -03, -06 & 1T -10) ic2 TR Lizds, WTFhbHEU L-ER
DFEm%ETR L.
1-# 27 »-3-F - VEREORKMIEE EARHH»0EE, S8 LEK (KBM-0l~
-10) 2838 LT, BRLEETD, Z0RBOERERRTO 1-4 7 7 v-3-4 —VEREELEA
E L, Zofi%E Table 2 ic7Rd. RELEICE-T, WTFNOBEKTHM 1. 5~3. 0 fEicH
L, KBM-06 & XF -08 Bz EEMEIC L - TE LWEREORINET L. ERERE
BRRT 11.4 pg/flask (KBM-02 #k) 45 43.9 ug/flask (KBM-06 #) & TH75 ) OERBL
Shz.

IRVEATFEERBPOI-F o F -3 F—-LER ERAEIC LI DB OoNEHEEFARFO 1-

Table 1. Effect of low-temperature treatment on the amounts of I-octen-3-ol in
the culture filtrate and vegetative mycelia of Trickoloma matsutake

before treatment after treatment

ppm*  pug/flask ppm*  pgfflask
Culture filtrate 0.02 2.00 0.42 42.0
Vegetative mycelia 57.7 6.92 120 14. 4
Total amount 8.92 56. 4

* ppm/mycelial dry weight.

Mycelia of T matsutake were incubated at 25°C for 30 days, then transferred
to a low-temperature (3°C) for 24 h, after which the production of
1-octen-3-0l was measured.
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Fig. 3. Time course of the accumulation of I-octen-3-ol in the vegetative mycelia of Tricholoma matsutake
KBM-08.
The mycelia of T. matsutake were cultured at 25°C for 28 days.
---Q ---: mycelial dry weight.
—@—: l-octen-3-ol.
—x—: glucose concentration in the medium.

Table 2. Effect of low-temperature treatment on accumulation of l-octen-3-ol in the
vegetative mycelia of five strains of Tricholoma matsutake

1-octen-3-o0l
Stock No. Habitat Mycglial dry before treatment after treatment
weight mg/flask

ppm¥ pglflask ppm* pg/flask
KBM-01 Kyoto 110 121 13.3 214 23.5
KBM-02 Kyoto 98 116 11.4 170 16.7
KBM-06 Okayama 133 330 43.9 729 97.0
KBM-08 Hiroshima 120 280 33.6 843 101.0
KBM-10 Hiroshima 115 363 41.7 564 64.9

* ppm/mycelial dry weight.
Myecelia of T. matsutake were incubated at 25°C for 30 days, then transferred to a low-temperature
(5°C) for 24 h, after which the production of 1-octen-3-ol was measured.

AT FV-3A—NERETFERPORKSTO L~V A LET 200, RO <Y £ 4 H56H
H, SrETy, S5 (1984) of&Gich 3REESOE TR LERE Table 3 2R
7.
SESH Lic TR Y 2 X FEEKPD1-4 277 V-3-F -V ERT EHBEO DM E- L b
%< 186 ppm/fresh weight #/R L, #@&EETIZ 18.9 ppm/fresh weight O{EIN#EZER L,
EHETHIEOEENA LN, £, SHOOMTHH2E0ENS D, FREREGED
HHETRKROERZR L. —F, ChoDFEELSSBELRERAGDOE R 4.5
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Table 3. l-octen-3-ol contents of the vegetative mycelia and fruit-bodies of Tricholoma
matsutake obtained from various commercial sources

1-octen-3-ol
Habitat mycelia fruit-bodies e
Jary ppmfirsh  ppmfdry e
ppm
weight #g[flask weight weight

Japan

Nagano 183 22.0 104 813 Solvent ext.

Miyagi 275 33.0 186 1280 Solvent ext.

Fukushima 86. 4 10. 4 42.8 446 Solvent ext.
Korea 44.5 5.34 18.9 189 Solvent ext.
Morocco 79.6 9.55 24.0 216 Solvent ext.
Japan

Nagano®?! — —_ 107.0 — Distillate ext.

Korea® — — 62.5 — Distillate ext.

2: Takama F. et al., Nihon Shokuhin Kogyo Gakkaishi 31: 14-18, 1984.
The vegetative mycelia were isolated from these fruit-bodies, respectively.

~275 ppm/dry weight O#F%ET L, FEKICHET S L 1/3~1/58ETH - 7. Table 2
DHRPOHREINI LIiIC, ThoOoBERRBERMLE LD, -4/ 57 v-3-4A—LER%E
BRIEBLCENTELEILN, BRAPOEEETEATIGREVBEZITEDONE T &M
Hrsh 3.

ELTAT, ARETEESR, VL2 rOXREFROBELBICL->TI-4 27 V-3-4—
NOERMPELIHEMT 3 EFHOMT L. W 2D XD I THREREBEAKEAR
ZEBTIBETE, FERERMEEINZC EBTohTED (Jbk, 1977; K, 1979),
TYANEBTE LA T3 A — OB ERBAERLBEFATICENEISNS. R
P Cs BERAEAL S D ERIC 2T Tressl et al, (1982) 35 4 rawdfic, |V / —vED
V/vVEBho Y RAF Uy F—EPE Fofua v FMEBEEOBMESTARISEET, £
B2 LMoL LTHY, SBOFEMIEREEEORTNETN S,

HH—AWEET 2B DAEREZE - - BIKRFEER, bk BT CEELIHELTELIT.

1 -3

TV A DREEAOL-A4 7 7 V-3-F - EECE LZTRELEHEIC OV TR L.
=Y ESESKRICOVT R LIER, 1-472 57 -3+ -1 EEKIR, FBEERE 25°C
T30ERAIREEE, 5°C il LTARMEBROMET 3 &ick-T, #hEN 1 5~3. 0145
b L, o (ERMER I 5135 KBM-08 froRBERATIc BT 5 1-4 7 7 ¥-3-4 —
NMOEFRER, MEEO 33.6 ug/flask 5, 101 ug/flask ~EHEINLF. C DEBEIR~ Y £
rOFEEOFEHHIEBECEIEFLLVIOTH -1,
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