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VAT ERERERMN)OATFITEDIRRIRS:

Interaction between the shiitake mushroom Lentinula edodes and its
antagonistic fungi, 7richoderma species

Keisuke ToKIMOTO

Abstract

Trichoderma species, such as T. harzianum Rifai and T. polysporum Rifai, often attack the bed logs of shiitake
mushroom (Lentinula edodes (Berk.) Pegler) by producing antifungal substances and mycolytic enzymes.
When shiitake resists the attacks by Trichoderma, the contact zone between the two fungi turns brown due to an
increase in the amount of polyphenol and polyphenol oxidase activity. This is accompanied by the induction or
promotion of the production of at least five straight-chain alcohols, sub-1 to sub-5, which have anti-Trichoderma
activity. Among these five substances, lentialexin (sub-3) has strong toxicity in Trichoderma, and its production
is induced in L. edodes when Trichoderma attacks. On the other hand, trichopolyns are antibiotics produced by 7.
polysporum. High levels of trichopolyns Kkill shiitake mycelia, but at low levels, they induce shiitake to produce a
brownish pigment as well as sub-1, sub-2, and sub-4, but not lentialexin (sub-3). In addition, p-1,3-glucan and
chitin in the cell wall of shiitake induce an increase in the production of the mycolytic enzymes p-1,3-glucanase
and chitinase in Trichoderma. The resistance of shiitake against Trichoderma varies depending on the culture
conditions and the shiitake strain. Tests involving the inoculation of Trichoderma onto shiitake mycelia on sawdust
medium are useful for the selection of 7richoderma-resistant shiitake strains. The crossing of a resistant shiitake
strain and a susceptible one revealed that the resistance phenotype is dominant. In addition, resistant shiitake
strains produced much more anti-Trichoderma substances than the susceptible ones.

Key words: Antagonism, Log cultivation, Shiitake mushroom, 7richoderma disease

1. BUoi YA OREWO 50T, REOHE L BREN T
A TFDOFEARBEICBWTIIE AR T E KL EEZ bREWVWDIZ MY a7~ (Trichoderma B ) & %
ESTLMAEWIIXY 7y F 7 HEAEY (Fukumasa and DEHFWHHETH LI EICERBEILZVWTHAH (FH

Matsumoto 1999), #l (Nakai and Ushiyama 1981, Nakai 1971, /PEY1976, BEAR1991). YA 9 rxRET S b

etal. 1982) Zlx L& LTEEOLRRE (7111991,
Tsuneda 1993, ¥ 52014) bbb L ENb. V157
OWARBRIZT A NVADPFEHET AT L DBHHNED, FHIR
HEIZDWTIEA S A TidZe vy (Ushiyama 1983). EHIZ
L DBEEE LAY (F - B 2002), A & A4
o X ad (B - BEAR2000) 12X BIEEARBLOT
FEROBENHEETH L. /2, I ¥ TR (F
H 51982, £F1983) 12 B FEAEWMENL L ALRN,
AT THRET LIS DH D (RFER).

) a7V~ QI D\ T Trichoderma viride Pers.:
Fr., T. polysporum (Link: Fr.) Rifai, T. harzianum Rifai, T,
pseudokoningii Rifai, T longibrachiatum Rifai 72 & D351 5
M, TS T harzianum (TR NEERELXHTHI L
EEXIIMERL T A, T polysporum 35877 % HUH W
& trichopolyn AB L U'B (b)) 2K ¥) % (Fujiet al.
1978), Hypocrea peltata \Z hypelcin A B & OB % £ ¢
2 EDHISN TS (Fujita etal. 1984).

M) IFN<ICEETA DR ETHFET N

*REITEAII R R, 4275, (—H) HARZOZ vy ¥ — - WEENIZHT, T 689-1125 BIATHAREK 211.
*Contribution No. 427 of the Tottori Mycological Institute, 211 Kokoge, Tottori 689-1125, Japan.
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X974 ET AP OLHAEM IS o TR, =, RE
ROZLBTORFETH S (MR 1975, 1812 1980). ()
HREZDZ V5 —13Z OBERII DOV TEIFIE %
DICHMFAE L, EOREZ AT 2EEEN* HE
{LFRAT L 7=, ZORE8, 137585050, @R, fE05E
DEL I ELBOERPEAINMEH L Tn5b 2 %272
7z (FH - IRE1976). RFAEIZIZEZ S SINL 7255,
M) I TG SNIZARIILO L 5 ITFEATER
SNBIRIEIMEICBEZAA VTS (Fig. 1) . ¥ 1%
o D EARFRIE DBEEIC O TR B A BRI 72 fREH 23
LHAREEME ATV 72AY (Tokimoto 2005, B¥ZA<2010) bV 2
TN RWEIHT 2ERKEMOTES N2 DITBE LR
Mol TORFEEEZERIIIA Y FEMN)aTVTE
OREPBR % T 2 LEEE R L, FIcAHE S
B 7% PRI L DTCET L. Rz & 2053
R LR FEE O ) % 157 555 304FE M 43 1) fi v
72DT, ZZIZENSHEBEOMELZIRY B o TH.

Fig. 1. Severely damaged bed logs of Lentinulla edodes
(Miyazaki prefecture, 1975).

2. VA RTIEFEROEBREEIKRES M) IF LTI

LBREE

KD AZ7IZEZRIE M) I TR L BR
FErezl, TOREEIREFRzELIZONTHAT
5. BEETHORANTIEE L2372 ROME, 4FD Lo
EZEGIIEAROBEIL D S IHITITHEEWE S T harzianum,
T. polysporum, T. viride7& & V) 2 7 )V~ W HEDV 7 HE S
N7z (Table 1). F7z, WERT ¥ =7 A% L 72K
RIS R721ZZRICFY)VTREDIFCTR) a T~
DOARMERED % HET 5L, WKEBLOWMEET v €=
T ADTMEDL VIZE M) I TNV YOREFITRKEL
%7z (Table2, H§A1984).

3. AIEMTOFEMER
1) GRS

M) IFNIDTA T Tr~DRAN - BEEZFNIIHT
L5345 rOREE A REM L CBIgE L. EREH

FTERLAAYTEEICN) ITVYRAKREE
L, BB RE2BE L2 h, REFESZ VI —
A, RV —A, RNVIN—ABRETIR M) I F I~
BOEY DAY rBARIEEL, ZOHSTr) 3
TUREAROBRENIES NIz —J7, Bho RFEIEA
FLU—R, ATV =R, AZU—AREDORFEIXY
A Z T OEEBREPELL 2 L3S, M) aFrvid
fkfe L Co A ¥ rmE e RELL (Fig. 2). £/, 5
DEFRBENEL 5L M) AT UVYOREEITKRE S
7 o 72 (Tokimoto and Komatsu 1979). ¥ 4 ¥ 7 HFED
FipEREove T 7y = bEEE, ZO LS M)
I EEHRE L COME ORISR 72 2
OHSIIH L 23D M) 2TV T harzianum, T
polysporum, T viride \23:#8 L, T/ % % - Flammulina
velutipes % F~ X 3 Pholiota nameko T # L7z (BEAR
1984). %8B, M) IATNVYOFHEMIZL > THE L 72H

GDYA YT RRITEZERIRE ) MO R S
NTWEDY, BEETIREINTITD A Y TFHER
DML L T\ 5 2 LAV E L OE T 5 CHf
RENsz (Fig 3, FEAR - 451111980, FEA<1984).

Fig. 2. Interaction between L. edodes and T. harzianum on agar
media. Trichoderma mycelia were inoculated onto the Lentinula
mycelium colonies, then incubated for 5 days at 25°C. Semi-
synthetic media containing glucose (left) or xylose (right) as the
carbon source.

Fig. 3. Sections of L. edodes hyphae attacked by T. harzianum
through a cellophane membrane. Right: glucose medium (resistant
area). Left: xylose medium (damaged area).
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Table 1. Time course of the damage to L. edodes bed logs and the isolation of Trichoderma species

from the damaged parts of the beg logs!)

Number of damaged bed logs?/30 bed logs

Number of Trichoderma species

tested isolated
L. edodes Bed log age (years)
) T. h. T p. T v Others
variety 2 3 4 5 6
TMIC 563 0 1 7 10 14 13 10
TMIC 891 0 0 5 10 21 11 9 2

D Qutdoor cultivation under trees

2 Damage to more than 60% of the bed log volume

T h.: T harzianum; T p.: T. polysporum; T. v.: T. viride

Table 2. Effects of the addition of nitrogen and water to L. edodes bed logs on the invasion of

Trichoderma

Ammonium

sulfate added to log submergence in

logs after submergence

Duration (h) of bed Water content (%) of bed Damaged area (mm?) of the

bed logs after 7' harzianum

water (g/L) water in water inoculation?
0 2 36.4 30
24 53.7 132
10 2 37.9 60
24 59.3 165

D A sawdust culture of Trichoderma mycelia (8 mm in diameter, 16 mm in length) was inoculated
onto L. edodes bed logs, then incubated for 7 days at 25°C.

2) Kt

I IARBICERFEE LTRBRT v BT A%
TEHTI Ay e M) aT vk RIS E LY
&, WEET BT ABENS0.S LU TR MY 37
W~ EOEMETIA Y rRARERIIBELTM) a T
Y OBRARIEAML 2D, BINE2.5 gL TIEI A5 T D
WEEMESIZIEE AEELY, PYaFu~vils s
BEBEIRELS o7, BEREOFBERICE ORAL
R ELERITMATEEL A9 T IIRERESH
7o (BEAR51998). F72, BEIZIET =/ — VERILE:
FIEHEOW R RO O, M) a T ~vHREEDbNS
B-1,3-7 Vi F—EOEERIIHEET ¥ =7 A DR
wmEHHILCHIML 7., KREEEDORAEEL F T~
DERMEPSHET L E, VA7 ORREE IR T
VEZTLAOFRMEO.S gL TRAMER LD L,
M) ATV OREAREREIT2.5 g/LOWMEET ~E=7 A
TR E o7z (AR 1982).
3) MUOAFILTOREMHE

M) I FNRIITEL OFRIEEEEL T A Y TR
FEBGT 5. 7oL RITEFESDELH LT polysporum
(TMIC 60146) SAET 2 PLWPE M) IR I3
MIEFE0.6 ppm T A ¥ T BT OFRFE X &I HEL
50 ppm T A & 7 WA DI % 90% FHE L 72 (FREA
1984). W EWF LT SR AF 3 % 38T EH D T polysporum
WHED 9 B 21 B AR IE S 2 5 W12 TMIC 60146 4% & [7] 5
Dilobiwttz AL vz (B, £%5%K). —H, T

harzianum (TMIC 60622) (XA B BEFR OIGVED E W Bk
ELTEENLED M) aFVIBEKRO LS5 L
72b DO TH DN, AT E O T BEOHIE (BRURE)
D7 E THUE YW E w -hydroxypachybasin % fEFE 5 &
ENHL P E o (4 E2009). 7272 RKWEO LA
a3 A PRIEMIZE5 <, 2000 mg/L THRABE %
T A2 RETH -7, 7B, Zofic bHENUOIEY
B % T harzianum DSEFET 5 L OHEDH 5 (Liv and Lo
2009) .

DAY TRAOMILEEE K - BT A MY T
TOWELELTP-1,3- 7V h F—¥ L FFF— Lol
X7z (Tokimoto 1982, Hatvani et al. 2002, Kitamoto
ctal. 1984). MU IFUSIFHMERETIIINOEE Y
VELDPEEL WD, VA7 & BREET DL AR
EBOWRKTLELEDHIZ, VAT RECBREIND
BBEGM T CIEIMRENKE Lo/ Fi2, V1457
BAREZBULECHEL AL MY a T Vv~r 2 BET S
EINSLBERBEOEERIFZF L(HET I L2l
(Table 3). SNHDZ LIZT A ¥ 7 OMINEEDF 3 Th
LP-1,3-7Ih vk X F UNERBEZEOEEEKEFH
BILIE, YAV THOBMBUICEoTh)aTLvD
BRBREERSIH SN 2L E2RL TV,

4) FM)IAFLTDORAICKHT 321 25 DEEIERRIT
MY IFUTOBANELD A Y T RREOEE IR
7z = )moEkeR) 7 — VB LEEE Ok



Table 3. Activities of B-1,3-glucanase and chitinase in axenic and dual cultures of L. edodes and T.

harzianum
Chitinase
Carbon source B-1,3-glucanase .
Culture . . . (unit/L of culture
of the medium  (unit/mL of culture filtrate) ¥ i
filtrate)
L. edodes? Glucose 0.301 2.30
Xylose 0.300 2.51
T. harzianum ? Glucose 0.195 7.17
Xylose 0.412 5.17
L. edodes + Glucose 0.396 8.50
T. harzianum ® Xylose 1.888 28.17
Killed L. edodes + Glucose 1.623 56.27
T. harzianum 39 Xylose 2.316 63.32

D One unit of B-1,3-glucanase or chitinase activity was defined as the amount of enzyme needed to
produce 1 pmol of glucose or N-acetylglucosamine, respectively, in 60 min at 40°C.

2) Surface liquid culture of L. edodes and 7! harzianum for 20 days and 4 days, respectively, at 25°C.
3) 7! harzianum was inoculated onto a 20-day-old mycelial colony of L. edodes, then incubated for 4
days at 25°C.

4 Killed with steam for 5 min.

PR AP (Tokimoto 1980, HEA1984). # LT, Zh WMAPELZES, ka7 7y — MEEEORS
SOMKIETA Y r PEE LI THEETH Y, B TYWEANT ARG TH A EDHLZEE N7 (Table 4).
TEHMNTIXEEAEE L ol T2, VAT HE 73, Hatvanietal. (2002) b A4 ¥ 7L b)Y IFNLTD

ORIEEEOY T 7 = MERE, EOLENS B CEEEIILoTT v I —BIEEAERT 5 2 L 2
VATV EEELTL VA Y TR ET s L & LTw5,
DT =/ — VB E LR 7 o/ — VEBALEERE O P ATV OREWETH L M) 2R v aREER

Table 4. Polyphenol content and polyphenol oxidase activity of L. edodes cultured
with Trichoderma on agar

. Species of Carbon source PP content PPO activity
Condition ) . .
Trichoderma of the medium  (ug/cm?) (unit/cm?)
Glucose 225 277
T. h.
Xylose 74 255
. Glucose 238 107
Interaction through a T p.
Xylose 52 381
cellophane
Glucose 252 40
membrane T v
Xylose 81 26
. Glucose 6 20
n.i
Xylose 3 28
Glucose 103 682
T. h.
Xylose 48 540
. . . Glucose 71 413
Direct interaction T p
. Xylose 41 985
without a cellophane
Glucose 166 133
membrane T v
Xylose 74 64
. Glucose 7 21
n.i.
Xylose 5 36

PP: polyphenol; PPO: polyphenol oxidase; 7. A.: T. harzianum; T p.: T. polysporum;
T. v.: T. viride; n.i.: no inoculation
One unit of PPO activity was defined as an increase in the absorbance of 0.001/min/

mg protein at 475 nm.
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DUAZTOREMIIRINT S E 17 THAREKB LU
W7 =/ — VAR O RGO Sz, 2o
B2 14 45 7 2313853 5 EEE (160 ppm) @ b
aR) YTIRELT, BNy 1Y rwADE
ZWHIT SRR (16 ppm) DRI THEFETH o 72 (B
AK1984) . VA F T HHRIKIZ T polysporum % FFE$ 5 &
X, A Z DT polysporum DA % $E#E3 5 51H Tl
T. polysporum \Z & 5 NV IR Y OEFEIIMETE ) >
A5 OR) 72/ = VIRLEEROW LA T 5. L
L T polysporum \Z K& {RESINZHAEIIT MY TR
VY DEFEERNEL bz, VA5 rERMKITIER L
T7x /) — VERLBEROTEM 2 AT 528 &%
Abib.

4. JAZFORMN) AT HENEDEEE TN ES
£33 M) AFILTORBEY

DAY TRAIC M) TV BRARSEDOL &, Fhie
BN 7204 7 r RGN a7V EIC L CEED
HLPTHEWE (LF, NI FVisEmE) 2EEL
TEMTAZ DS o7, P ITFLTDRA
RIS L TRE LA ¥ FHEOE TORMIZIZ M)
IFNIORAREE R S HIET 2R o 5
70 (A 1984). bV I FU~TRMEWE O Wik - W%
A&7z H, A b SHEE (sub-1~sub-5) D
EBLVZEHAYETAEHOT VI - VRS
72 (Table 5). A THsub-3IEFHWETHY, ¥4
RN AT NTDRATZNT72RRIH 7 EES
5T &S lentialexin (LY FTLFT V) il
T/, TOLI)BRWEROBAICL > TEENFR SN
LMEMEE~ A AT L XL Y ERBTAZ ERIREL
7z (Tokimoto et al. 1987). >4 # 7 ® MV I 7V <tk
WE ORI HAREETIIMITTH S, M) aFuv
DRAPES THK L7 (Table 6). 7B, AT
BELILVA Y TEAMER VA F DRI a7
V2 BEE L SIS BWTY VA1 ¥ rEARoEZs
WAIZEEOINS M) aF VI ELERT L 2
EERMERAL T A (AR K382, Fig. 4).

DAY TORN) ITVREWEOEREIL M) 3TV
JHROTY) vy — GFEWHE) Lo THFRINTW
LUEEMENH L. M) AT N IEEESEO T — T VIH

Table 5. Structure of the antifungal substances produced by L.
edodes.

Substance Chemical formula
Sub-1 H—-C=C—C=C—CH=C=CH—CH:20H
Sub-2 H—-C=C—C=C—C=C—CH:—CH:0H
Sub-3 CH:=CH—C=C—C=C—CHz:—CH:20H
Sub-4 CH;—C=C—C=C—C=C—CH:CH2:0H
Sub-5 CH;—CH=CH—-C=C—C=C—CH2:CH20H

R T polysporum DYIHWE T B M) K ¥ %25
BHO YA SIS 5 L0145 7 RAIIEE
Ao T AT EL L CEES NS L%
O, MEESRLENL Y FTLFT 2 (sub-3)
DEFEIIFESN o7z, PEEOXT T 7 22— b
TYAZ e M) aF Ve EBEML VWL HICLTD
BERLIGAEREMEAE LR M) I 7V~ ok
BAHWERRERPO LA & 7 OFEWIZHIM L 72581213 L
YFTLIFRVIOEENSERIN RS, M) I T
WIPBEGTOI) V& —HFHEEINTWD Z L
BEAN LaLl, BEOILY V& — 3R E CEEm
WMTHIRT L2 EDTET, M) I T OREES W
SHEET 2 I3RS o7z (AR 1987).

Zotk, EEAWEEOBERNKFEO T ENEET
L-tryptophan % I 1) I 75V < HEY) B D sub-4 O A jE % 14
RS A Z L AERR S Az (BEHI2012). HAE:REO D A
% #5412 L-tryptophan % R $ % Z & Tsub-4 DA
BOHINT A28, APWEOMIZ D FHNRATS sub-4 D
HRERIETRT 5T I BRAMEE T 5 & L ED R I LT
B, LYyFTLIX L UOEEYFETHILIETE R
Motz bokd, BRKFORBICHWSGN M) T
TNV HEHRITES & [ U T harzianum (TMIC 60622) T
HLEWUA YT OWHES L ORHMAES R LS Z 2D
My TOlBIZTE RV, KREFKBEHVL 157
D FEE LM F T L-tryptophan 25 b 1) 2 7 )V < it 12 B 5
LTWE0EPEEHIHENLETHL. B, H
BWZEE 128\ Tidy 1 ¥ 7 A3, 7-Bis (hydroxymethyl)
-1-benzoxepin-5 (2H) -one = EfEL, FOAEREII MY I
TR & ORIFEERIC L > THAT L2 L MEEL T
% (HA2014). LA LAWEOHE L < 500 mg/L
Th)IATUYHADOEREZNETLIHRETH L7120,
AL M) ATV OREHUERIC BT B EENIRH
TH5.

35
30 - %
25 -

unit/cm3

Sub-2 Sub-3 Sub-4

Sub-1

Fig. 4. Amounts of anti-7richoderma substances in L. edodes
bed logs.
One unit indicates 50 % inhibition of the spore germination of 7.
polysporum.
hatched bar: brown area in an L. edodes bed log formed after T.
harzianum inoculation; solid bar: a bed log without Trichoderma
inoculation.
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Table 6. Time course of the production of antifungal substances by L. edodes after being attacked by 7.

polysporum

Carbon o
Anti- Trichoderma
source of the

Toxicity (unit V) of the culture medium

Time (days) after Trichoderma inoculation

medium substance 0 2 4 8

Glucose Sub-1 0.41 0.67 0.26 0.00
Sub-2 0.21 0.68 1.86 0.00
Sub-3 0.00 0.69 5.10 5.55
Sub-4 0.01 0.04 0.35 0.05
Sub-5 0.09 0.33 1.07 1.00
Sub-6 2 0.00 0.00 0.12 0.04
Total 0.72 2.41 8.76 6.64

Xylose Sub-1 0.12 0.35 0.00 0.00
Sub-2 0.08 0.59 0.08 0.00
Sub-3 0.00 0.31 3.30 1.59
Sub-4 0.01 0.04 0.11 0.04
Sub-5 0.00 0.13 0.58 0.12
Sub-6 2 0.00 0.01 0.02 0.00
Total 0.21 1.43 4.09 1.75

D One unit indicates 50% inhibition of the spore germination of 7 polysporum.

2) The chemical structure has not been determined.

5. A 4450 N IFILTHEE DRTEZE

AT TEEICBY T N a TV oREICIITL
BEIVAY X REOBTREEANLINL D, RIS
BT 2D X ) R BT MRS A e T & A
THELEDRDH L. VA5O3 TN IEE O
FIZDOWTIZERE M2 V7234055 5795 (11982,
Bl 5 1984), 37ZAOMMEEICHEIETE 5 DI35ES
SICE BRI mE Wb BiEETH S (Fig 5,
Tokimoto et al. 1994, EEZR 5 1998). AWy % T L 72
BT AEOWImNSFNENI A rE M) aFvvr
BELTCHFEEETLLINE, 0L Ay i H
MTEERLTBE, YA 7roFEFEFERA»S M) a7
<A BEET A HRRELERSE SN, ZOMHH

Fig. 5. Paired cultures of L. edodes and T. harzianum in sawdust
medium. Trichoderma mycelia were inoculated from the upper
side of the tubes, then incubated for 7 days at 25°C. Left: highly
resistant strain. Center: susceptible strain. Right: normal strain.

ELTE, YA TOREREREIT M) a7V~ z
AL, WEDILAKFEEAKEVEBKIE T T = —RImHTo
REBED/NS W EDL NI L, M) a T~ ORH
HAEREDIRKEVEREED KEWE#MSHL 2L, %
EERBIFHIENTEDL, RFEFEEZLFSrON) 2T
VR BEETE D LRI NTNE G -
R4 2004) .

T harzianum & RKAGEH % W 5 FHEIC L - T8
BOUA Y THEEO M) a3 T VRIEEEZRE L7 &
A, PUIFURIHEEIZIIZRICN) I TV R
PR L 72354 TR & Eo A EME %R L7 (Fig. 6,
Table 7) . F72, YA %7 OWAREELHEME b
IR L BERREOHEEIL MY a7V E

Fig. 6. A brown zone formed on an L. edodes bed log after the
inoculation of sawdust culture of Trichoderma.
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Table 7. Correlation coefficients among the items of 89 different L. edodes strains in relation to the

resistance against Trichoderma invasion.

Three-year-old bed logs

Culture on sawdust medium

Item No. 1 2 4 5
1 — —0.449 ** -0.167 0.006
2 — — 0.201 * 0.079
3 — — 0.046 0.287 **
4 — — — -0.184 *

Item 1: Wet basis water content (%) of the wood: water weight (g)/fresh weight (g).

Item 2: Basic density of the wood: dry weight (g)/volume (cm?) in the wet condition.

Item 3: Damage (mm?) due to 7! harzianum inoculation: damaged area around the 7richoderma

inoculum after 7 days of incubation at 25°C.

Item 4: Mycelial growth (mm) of L. edodes after incubation for 14 days at 25°C in a glass tube (20

mm in diameter, 200 mm in length).

Item 5: Damage (mm) due to 7! harzianum inoculation: same as for item 4.

*P<0.05, and **P< 0.01.

EBAFR L %o 72 (Tokimoto et al. 1994) .

6. MUIIFI~HEDEENE

B OARKEE & B RE R & o Tle4 OB
EIA Y THRRO LN ) I TV L bREEN
IFEAEARLNRVIEHERKE KERESINDE
M VEREMR A K L7 (Fig. 7). MY 3 7V < B PR bk
(TMIC 407) OITHILT2 51572 — R AR KD 96 % 1L+
B L ORI Z 7R L 72012} L, 591 Rk (TMIC 1161)
HRO—FR A ED-89%IFFHHETH 7. ZL T,
IS —FRREE VKRBT, SRR RO
TR RE (XSS HE A F 72 2D OB — K B SRR DT E 0 F
YL EOREHBEERL, WMPEASEm %5 LT
" CdH -7 (Table 8, M4 1989a, Tokimoto and Komatsu
1995, BFA 5 1998). Bl 1ER & O§S O H R, B &
D INS ORI T2 2B W KR ~ ) 3 7)<ty
BOEEE MR ECRE L& 25, BmtEE R A

Damage range (mm)
=0 4
1-5 4
6-10 21
11-15 23
16-20 25
21-25 43
26-30 17
31-35 4
=36 2

0 10 20 30 40 50
Number of strains
Fig. 7. Histogram of the range of damage in L. edodes strains
cultured with 7. polysporum on sawdust medium. <0 mm: No or

negative invasion (Lentinula mycelia entered the Trichoderma
area).

I E R RO 2L Lo E 2 £ L TWnW5 S
EDHHS L o7 (Table9).
A F I HEERTMIC 884 % ZER G HL I TReagrp, B A

Table 8. Damage to the synthesized dikaryons and the component monokaryons of L. edodes due to T.

harzianum in sawdust medium

Strain

No. of strains

Damage rate (mm)

Parent TMIC 407
Parent TMIC 1161

TMIC 407
Monokaryons 14
Selfed dikaryons 32
TMIC 1161
Monokaryons 49
Selfed dikaryons 49
TMIC 407 x TMIC 1161 14

0
36

3.2+5.3
2.6+2.1

23.6+9.9
18.0+5.1
1.2+2.5

D In sawdust medium in a glass tube, 7richoderma mycelia were inoculated onto the L. edodes

mycelia that had previously grown in the medium. The damaged area of L. edodes due to

Trichoderma was determined after 7 days of incubation at 25°C. Values represent the means + SD.



Table 9. Production of antifungal substances in axenic cultures of L. edodes dikaryons obtained by
crossing monokaryons of TMIC 407 and TMIC 1161.

Antifungal activity (units in culture filtrate) of anti- 7richoderma

Crossing No. of

o ) substances V
combination dikaryons
Sub-1 Sub-2 Sub-4 Sub-5 Total
TMIC 407 selfing 39 2.35+1.31 0.76+1.04 0.11+£0.15 0.50+0.41 3.71+2.35
TMIC 1161 selfing 48 0.87+0.51 0.26+0.26 0.08+0.13 0.21+0.18 1.43+0.91
TMIC 407 x
15 2.34+348 0.75+1.24 0.17+0.22 0.45+0.35 3.71+4.00
TMIC 1161
Parental TMIC 407 1.98 0.54 0.02 0.32 2.87
Parental TMIC 1161 0.64 0.21 0.10 0.17 1.12

1) In semi-synthetic medium containing glucose as the sole carbon source. Values represent the

means + SD.

One unit of antifungal activity was defined as 50% inhibition of the spore germination of 7

polysporum.

BE D b HEBEIRLRLKE VALK (TS
BEARPaUZ—D—FIE L7 (Fig. 8). RERK%E
SEERAE L 72 2ABRW M) a T IV~iER A L, A
BT M) a7 VOB AZEE2IHEM L7 AR
THIBEER L2 25, MY a7 <l E Sub-1,
Sub-2, Sub-48 L USub-5% FNENEAERMED LLL
EREL, REAMWN ) OMEEEO NI AR O
6 (1.76 L) TH -7z (Table 10, 11). F 7z, HE
HORREIZ N ) IF NV EERET L EHIL YT T

Fig. 8. Mycelium colonies of wild (left) and mutant (right)
strains of L. edodes TMIC 884 .

L& (Sub-3) RARL, BEEAWEL) OPHIG
HEOEFHMEIXFARI D2 2f5ThH 57 (A 1989b).

AYTON) AT VRO MEEICELTE,
VT —EEEDEN DA F DS M) 3 TV L
EWEA D SH B 2 L GRS 1980), 77 = Y ERED
R RARRFI B T2 AT OICAET LW/ b O
TV A R D THGVy (Murakami and Tsuneda 1982)
EDOHELD 5.

Table 10. Comparison of the resistance to Trichoderma between
wild and mutant strains of L. edodes TMIC 884 .

Invaded distance (mm) of the L. edodes mycelium

colony V
Strain Incubation temperature
15°C 20°C 25°C 30°C
Wild 16 23 9 =72
Mutant 0 0 0 0

D Seven days of incubation after 7. polysporum inoculation in
sawdust medium.
2) A negative invasion value indicates that Lentinula mycelia

entered the 7richoderma area (inoculation distance of 10 mm).

Table 11. Comparison of the production of anti-Trichoderma substances between
wild and mutant strains of L. edodes TMIC 884 .

Strain  Trichoderma Anti- Trichoderma activity (unit/culture filtrate)

inoculation Sub-1 Sub-2

Sub-3 Sub-4 Sub-5 Total

i No 0.21 0.04
Wild
Yes 0.01 0.13
No 0.77 0.71
Mutant
Yes 0.71 0.88

0.00 0.03 0.01 0.29
0.94 0.06 0.02 1.16
0.00 0.15 0.08 1.71
0.61 0.19 0.09 2.48

D One unit of activity was defined as 50% inhibition of the spore germination of

T polysporum.
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7. EE&O

YA ZTEREE M) aF VT EARE S OB S
Fig. 9D X HI2E 5252 EDTEL. M) aFu~vid
MEWESCHERBERFERE L CIA 9y r 251, BiF
T5H, AYITFHRN) ATV OEAEIEMT BT
WEHEOMIEETT7 = /) — VW EDORE 7 2/ — VIR
BEOEESERL, VA ¥ rERRELET 5. e
T A5 734 7% < &b 55 (sub-12°5sub-5) O+
VaFVvICEEEAET AU E * EET DD, b
Thsub-3 (LVFTLFEIY) T M) IFTLIDRA
2T A ETHAL, FHITRCIEELZETS. &b
M) IFVYOREE L BRBEROAERIZI M) 3T
VWIWIA T r e KESRET L L XTH W,

M) IFVOTEWE M) IR VIEFOREN Y
A7 IZBINTRIINE YAy D72/ — VI EE
&7 ) = VAL REE R RS, A ¥ ek
T4, TP ITFUVTEYE (sub-1, sub-2 8 &
Usub-4) OEFEEDIETH, Ly FT LI VIidAERE
SN, Lo TChM)arvBLyFT7LERy
DOEFEZFRSTIRMOTY) & =% LTwaTTEE
Whd b, M) ATIVYDOEREEER-1,3-7 )V HF—
TBLOFFF—EOEERITHMEETIIEITH S
WUA O BERTIIRBICHEAT LI E05,

—  Lentinula edodes — ——  Trichoderma —
Increase in polyphenol
content and polyphenol Toxicity,
. . Induction Production of antifungal
oxidase activity =
Brownish pigmentation substances
. Toxicity Reduction in invasion of

Increased production of

anti- Trichoderma Lentinula

substances

B-1,3-glucan and chitin Induction .
Increased production of

of cell wall
B-1,3-glucanase and

. Cell wall lysis chitinase

Degradation of cell wall

Production of elicitor
] } ] Induction for anti- Trichoderma
High production of anti-
; substances?

Trichoderma substances )

. . . . Toxicity

including lentialexin L. .
Reduction in invasion
of Lentinula

YA Z T OMBEEDP-1,3- 7V h vk FF UICHES
N/EETHLEEZLNS.

M) aF VB ERIE A S 2 a T
NWROREFREET LM (e 27NV a— 2% RE
BT LEHEE) T, HMTEaWEY (128
ZNEF T a— A% RFR LT 58D L) TlEd R,
RBEAERCIZZERT S, MRS A & 7 OIETI AR
EVA Y TIEL L DMMEWEZEELT M) VDR
AxHHTZ. Lol, BREESCKFEENB VR LE
F)ITFNIPERLELLERETTEI A rid )2
TR EZ T ICEETET, M) ITARITKR
ELBRESNDL. M) aFIVERIED > A & 7 ERIE
BTHMERER L D D M) TN E S T S
CELMUWMESR YA DN aFViitEo F —
T —D—DTHALIEERLTVE.

Pl Xiiz, ¥4 7& M) arFu<idEwICHE
EEML CHRERHHOFEY LS. M) aT vl
Mr AT HEAZOVWTHIE SN (FEHS 1974)
BEOMEHIIIER L ah o7z V4 7 70T,
EZRIRERCIIZHREY A 2 7B N TV~ E
5 X ICHERET B 2 & CRIER IV R W AEREN 2 B B
TEETHA .

Fig. 9. Summary of the interaction between L. edodes and Trichoderma spp.
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Effects of the temperature during fruiting body development on the morphological traits of
Lentinula edodes

Kazuhisa TERASHIMA and Akimasa SASAKI

Abstract

The effects of the temperature during fruiting body development on the morphological traits of Lentinula
edodes in sawdust cultivation were investigated in Kinko 115 and Kinko 697. In Kinko 115, the dry weight of
the fruiting body (DWF) , diameter of the cap (DC) , thickness of the cap center (TC) , and width of the lamella
(WL) decreased as the temperature increased. However, the length of the stipe (LS) and diameter of the stipe (DS)
were not significantly affected by the temperature. The ratios of DC/LS and DC/DS decreased with increasing
temperature in Kinko 115. At the temperatures of 15°C, 24°C, and 27 °C, the DWF and DC were larger in Kinko
697 than in Kinko 115, and the LS was longer in Kinko 115 than in Kinko 697 ; in addition, at 15°C, the TC was
significantly thicker in Kinko 115 than in Kinko 697. We also found that the ratios of DC/LS, DC/DS, and DC/TC
were larger in Kinko 697 than in Kinko 115.

Key words: shiitake, wood-log cultivation
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AR 4 &7 i TH #1155 | (Fig. 1A) I$W 4D
WOTEL, BRICENFHE o720, KinfED T
F ¥ MBI 72 flA B EHTIThILTw b (LBF
2012, IHH2014, %23%2015, E4#2017, HEME2017).
—73C, WHE 1155 (L LBAIREE 2 RN E L7254,
TEEOBWAHE L (Fig. 1B), BMMEAMET 5
CEPRIBEENTVED, VA ¥ OFEAREIEEIICH
WREZ— T A% EffS RN TIThN b 2 &8
Lo, BEBOREREIZELY. 2020, HiEl
NS 5OBRIEE (RERN - RAEK) 2REL, 22OW
WAFER L 2 WO BESHFEE N TV S, PTG

YA 5 4 DEARRE I SO B0 720 0 R R s o
i, FICHHBEGICB W TRARE CiTbil, 1EEOR Fig. 1. Fruiting bodies of Kinko 115.

sl sk St S P i . 7 . (A) (B) Shiitake cultivated on log wood: (A) January 24 th,
WE ’}j:mﬁi%l’  BRB5Ih Zf GRS 2018; and (B) November 26th, 2019 (C) (D) Shiitake cultivated
PR ERBRERII AR MR ESBEINL 2D, on sawdust medium: (C) at 18°C; and (D) at 27°C.

MBI FEATIIZE3EAE, 54285, (—) HAEZO Iy ¥ — - WEHIZERT, T 689-1125 BEUHHAK 211.
*Contribution No. 428 of the Tottori Mycological Institute, 211 Kokoge, Tottori 689-1125, Japan.
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FEEREI DML & FEAETRE

EPFENREVD 2, —RIEOIER I 4 £ O A
WLETH D I Enb, R FEETEEE O Rk
DRI L R e iE L RWEH (10~204F) 2 %9 5.
ZD70, THERFE - TRRIFEICHE T 2 ENEED
AR SN T WA, IRETIZ, BEAEEICBITA
FREARFEEIRER 2 R HES &\ TRE T % Bl 13 H
% (BAERS 1998, E4-E61999) 75, JEAE:H MO
BHEICBW T TEMBERBICHE L TR 2 v R
Byt S ESANY

AREFZETIE, WHE IS 5OEREE (RER) % R
L, ORISR L2 O BFS IS A% 7 ERER
Fikh BERELEMS) 2T 272010, FRHYA
& infE (iR SSAET - WE 1155, mhimssaR -
WHL69775) 2BV, THEEREM DR T KT
REICH 2 5B OV TAHEE 2 Wi L 7.

MR EHE

AHRE - F9, WEHEHGRME2OA L+
W O(WE 1155 KPRSAR H#leo7 5 @ B
FEARL) %120 g O = — VI L, BRIRIZHK
BIL7- KIS, 20°CORTEET4HMBEREL, 2512
HICKT T OB R E T o7z, 2Ok, HRIRKEY
FEMPSTHOEL, K21l ecmBER-IEEY vy — L
WA, I5S°COERMFICBEL, =X T THESH
TR FMk & e B RERIX (15°C, 18°C, 21°C, 24°C,
27°C) O % WV CHOGT OB T Tl S & 7-.
B, FEERBXIZOVTISH L WIESKEZHEL
7z.

T EEEAL O W E & BRI © FERDOHAED 9 H» 5

=

1057 (2B L 7B RS CHRI L, FHEMEDFE (HE
AR (RELEEOTY), HAOERE (KH4Eoh

© (A) Dry weight of fruting body (mm) (B) Diameterofcap

3.5 100.0 a
ab ab
b
I I C

3.0 a

a 90.0
80.0
2.5 ab b 70.0
60.0

2.0
¢ 50.0
15 40.0
1.0 30.0
20.0
0.5 10.0
0.0 0.0

15°C  18°C 21°C  24C  27C 15C  18C 21C  24C  27C
(mm) (C) Thicknessof cap center mm) (D) Width of lamella
25.0 7.0
3 6.0
X a
20.0 ab
o b b 5.0 a
. 4.0
C ab ab
10.0 3.0 b
2.0
>0 1.0 i
0.0 - -— - o - 0.0
15C 18°C 21°C 24°C 27°C 15C 18°C 21°C 24°C 27°C
mm (E) Length of stipe mm (F) Diameterof stipe
60.0 a a 16.0
a a a
500 4 14.0 a a a a
12.0
400 10.0
30.0 8.0
20.0 6.0
4.0
10.0 2.0
0.0 0.0
15°C 18C 21C 24°C 27°C 15C 18C 21°C 24°C 27°C

Fig. 2. Measurements of fruiting body traits in Kinko 115.
Each histogram represents the mean = SE. Different letters indicate a significant difference by the Bonferroni test.
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Table 1. Number of fruiting bodies measured in Kinko 115 and Kinko 697 at each

temperature condition.

Temperature during fruiting body development

Cultivars
15°C 18°C 21°C 24°C 27°C
Kinko 115 9/9 8/8 8/8 8/8 8/8
Kinko 697 4/9 1/8 2/8 5/8 718

*Number of sawdust media producing fruiting bodies / number of prepared sawdust

media.

R ORES. DY, RRIE), ¢ VIR, EWRE, W)
wHE L. T2, MIEMERVC, WAERE LML
D (HAER/ERE, WAR HWE, WAER HEE)
ZHEML7.

BHEL115 5 OREBEX 2B 2 FEHEO 2 DOBE L,
SEWE Ky 70—k 2T L EH12,
[l — G ERIX O S A B P30 2= o gk g (7 2 v
FOFE) 4772 HMEHLHEILHFTY 7 P Rver. 3.5.1
L7

w R

WL 1155 3B X W 697 5 O &l Bk IX 12 BV CoE
L7cFEMAEE % Table LIRS, W 1155133 _XTOR
ECTTEERDOIEDNED 5NN, W 6975 TIE3 K
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Fig. 3. Ratios of fruiting body traits in Kinko 115.
Each histogram represents the mean * SE. Different letters
indicate a significant difference by the Bonferroni test.
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697 5T N TCOMBKX TR E {, WA/ WHEIL3IR
BRIX & b, BAER/HEEEIL24°C £ 27°CC, WI4EfR/3

@ (A) Dryweightof fruting body
85 ® * ®Kinko 115
3.0 O Kinko 697
2.5
2.0
15
1.0
0.5

0.0

15°C

(mm) (C) Thicknessof cap center

24.0 :
B Kinko 115

22.0
20.0 DO Kinko 697
18.0
16.0
14.0
12.0
10.0

8.0

6.0

4.0

2.0

0.0

15C 24°C 27°C

. B Kinko 115
(mm) (E) Length of stipe Kiikz 697
60.0

*%k
*

50.0
40.0
30.0
20.0
10.0

0.0

15C 24°C 27C

WEIZ15°CTHEEN ED b (Fig.5). IhbHD
AR, RS T IR L T, W97 5 OB AT
KEWZ &, T2 FHEEOTFOHEMENEL, WHE
A & E LT 5

£ =

Kﬁ%f@,ﬁ*ﬁ%ﬁ&ﬁf%éi%u&%ﬁiw
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15 FIEBER A B4 - BT TTEEPEET LK
SR O T MRS - JINE Y AREH O RETH
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Fig. 4. Comparisons of the measurements of fruiting body traits between Kinko 115 and Kinko 697.
Each histogram represents the mean + SE. **p <0.01, *p <0.05 by the #-test.
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Fig. 5. Comparisons of the ratios of fruiting body traits between
Kinko 115 and Kinko 697.

Each histogram represents the mean = SE. **p <0.01, *p < 0.05
by the #-test.
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Changes in the trehalose and glucose contents of log-cultivated dried shiitake
mushrooms (Lentinula edodes) during rehydration

Emi FUKUSHIMA-SAKUNO, Akiko TABUCHI, and Keisuke TOKIMOTO

Abstract

Trehalose is a non-reducing disaccharide in which two glucose are a, a-1,1 linked. Shiitake mushrooms (Lentinula
edodes (Berk.) Pegler) contain approximately 3% to 10 % trehalose by dry weight. In this study, we examined the

trehalose and glucose contents of rehydrated dried shiitake and the soaking liquid (rehydration solution) . The

trehalose content decreased and the glucose content increased during rehydration. In both the rehydrated shiitake

and the rehydration solution, the total free glucose content was higher at a rehydration temperature of 25°C than

that at 5°C. In contrast, the total free trehalose content was lower at a rehydration temperature of 25°C. The

optimal temperature and pH for increasing the glucose content during rehydration were approximately 30 °C and

pH 4.0, respectively. In addition, the glucose content of the shiitake and the rehydration solution did not increase

during rehydration in hot water at temperatures above 70 °C.

Key words: dried shiitake, free sugars, Lentinula edodes, rehydration, trehalose
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MNE—Z2EEOZHIIRILZEENLEDO—D
T, 25T NVa—ANa,0-1,1-70) 3 FEE L7
ERITHO HETH L. RN F )T, B, B
W, mHEHEEY, R SRR A AL TB Y
(Elbein et al. 2003) ZNHAEMIZBWT T AL F—FL
mBIZFTHRL, Wk B S Btz Zx ML
2N & B 5 v RO & B CElE R Tk
Z2 5N Tw5h (Elbein et al. 2003). kLo —20H
WREIZA 70— 20X FUT CREOHKERT EED
N, ESTIZEOEOMICHEREE, U, BAR
RE— VR EDOEH, KE#ERREORRBIZETN TN
% (B51998). #2347 CIRERERD3I-10% (G
H51979) & MLnba—AEENFEL L, LR AR
Wb LEELRE S THAE VRS, FIT, i 1%
TONNT—AEGREEGNT 72012, FEOBET

Eiiolb 2 h, VA EKELTLZEBTHLN
O— 28 L7V I— A8 52 L2505
720 RWIZETlE, ZOWMRIZOWTEFEMICHET L 7.

MH EHE

B A8 r OWERESHT: 2 A & o ORI,
FNENORBIEIC LD > THE L, oMbz
% (ADVANTEC No.2) L, A O —i% 1.5 mL®
TIAF v 7 F =TI LalaEE L7z (14,000 X
g, 10min, H., CFI5RXID). Ei&E950 Lz L7
FAF v 7 Fa—TIZED LY, WHEHE LS LTl mg
mL D ¥ > U —ZKREWE 50 uLMZ 722, AT L
7 4 V% — (ADVANTEC, Dismic 25HP) (i L, b#hE
WEOHTRELE L7z, BEEENE O ST B O Kk (EE
52019), 2 F ) E#ifks o~ s 57 14— (HPLC)
EHWIRA NI T L) VB-T 22 )bke N U 3
L 0iTo 7.

* W ZEITITZER, %429 %,

(—H) BREDOZ Ly ¥ — - WHEIFEA, T 689-1125 BEHHHAR 211.

*Contribution No. 429 of the Tottori Mycological Institute, 211 Kokoge, Tottori 689-1125, Japan.
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AR LEERC & B HE o2l - BRURERE 1155
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THNR L 72, S E A 2%, BX U2, 4, SHEH
BIZ1I0mL oI A ¥ r i RKBEBEER Do 72, W
NLEY R - 72 EHEIZ95°C TS MBLEE L -5
B\L, AWOMEEEEIE L.

KR LEDpHIZ & MmO 2L+ BIULE R 115
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I pH3-9 DFREH (pH3,4;50mM 7 T2 EEF bV 7 4
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TR L7z, 0%, Z12195°C T5a st L
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KE LB LB HEEE 02l BIURERE 1155
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DIZ50mM V) YEEF b U 7 AFEERE pHT CTEMT LHLEE
FiE L7z COENMEERIS00 uLiZ0.5M 7 =~
) b7 LSRR pHA & 200 pL, ZEEE K260 pL % 0
272, A FEEEIKA0 pL, B; #5HH7K20 uL & 50 mg/mL
b Long— ZKE 20 uL, C; 287K 20 pL & 5 mg/mL
73— AKEW20 uL &% T NN, ISR A R
EL7 FRMDE LT BIMHBEZEORDYIC
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50 mM ) YfRF MY Y SRR pHT % 500 pL AV, 50
mg/mL P LN — ZAIKER 20 pL & 5 mg/mL 7 )L T —
IR 20 pL % f1 R 72 SUOSH S L 72, A-D O RUGR
B A 30°C TORFEIINE L 72, 2Dk, ZhE L7
LDOEMEGHIME L 72, A-ClzDWTIE, RO UGER
B ST CICBGILIE L 72 3 D12V T b EGHT
AT o 7.

TR EEE

KEUEMGIC L 2 ERHEEENDE(L

oo A7 EKE LT ABOEEIZE - C, EEEES
BRRLRLPEHLPICT A2 ORBEIT- 72,
VLAY rkags L, OF0F TiEEEEY B, O
HE (5°C) TUKEE L IAEHERS 2 i, ®25°CTKREL
RbeEEE 2 i, OBWHECTKRELLAZDDZELET
TNER L 72 R BERE & fl,  F 2 o CREBERE AT
EiTol. WTFNORLTH Lo —RA &)V a—2X
AR R WEHERE L L CRIb S NS, ZoE Ik
WXk TELRY (Fig. 1), EEBHE»SZ0E HIED
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Fig. 1. The free sugar content of dried shiitake under different
rehydration conditions.
A: Total glucose content of the rehydrated shiitake mushrooms
and the rehydration solution. B: Total trehalose content of the
rehydrated shiitake mushrooms and the rehydration solution.
Glucose and trehalose were extracted from the following shiitake
samples with KPi buffer at 75°C: 1, dried shiitake without
rehydration; 2, dried shiitake that was rehydrated overnight at 5°C; 3,
dried shiitake that was rehydrated overnight at 25°C; and 4, dried
shiitake that was rehydrated at 5 °C overnight, then steamed.
Each histogram represents the mean * SE. Different letters indicate a
significant difference by the Tukey-Kramer test (n =3, p <0.05).



VERF () 2 A+ HIEETF - AT

ZEAKTHE L72b 0 (D) TREERMEL ML T
ATHY, FNVIa—A&mlE L NO—-ZBD5%LTT
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(Fig. 1).
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TN RE I 25 < 70 202 CBEFICHIIN L, SRR L 72
AECIREINROFHE O 135 TH o 7z

400
A

350 1
300 A
250 1
200 -
150 A

pmol/g of dry weight

100 A
50

200 300 400 500

min

0 100

Fig. 2. Time courses of the glucose and trehalose contents
during the rehydration of dried shiitake mushrooms.
A : trehalose; []: glucose.
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AKRLZETLHE, pHADKFIZZ VI — A EDVHRL S
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—Hhlno— 23 d 7% < 361 pmol TH - 7z,
pH6-9 CIEpHAEL 2B lZ &V a— 2w b h o
7z (Fig. 3).

KRUEBEICLS FLNO—ELVTILa-IXENE(L

WA 8 rRERICRER 2 A, 5°C-80°C D& IRFE
T2MRIME Lo Lo — 2B LT/ )Va— A&
ERANTAER, CoORBEEBICBVW TN LN - 28

20

500 -
450
400 A A A
350 | A
300 -
250 -
200 - m
150
100 1 O
50 -

pmol/g of dry weight

pH

Fig. 3. The glucose and trehalose contents of dried shiitake
mushrooms rehydrated in rehydration solution at different pH
levels.

A : trehalose; [: glucose.
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Fig. 4. The glucose and trehalose contents of dried shiitake
mushrooms rehydrated at different temperatures.
A : trehalose; []: glucose.
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Fig. 5. Glucose production from trehalose by crude enzyme extracted from dried shiitake

mushrooms.
Glc: glucose; Trh: trehalose.

A: Dialyzed crude enzyme extract. B: Dialyzed crude enzyme extract with trehalose. C:
Dialyzed crude enzyme extract with glucose. D: A mixture of trehalose and glucose. —: Free
sugar solution extracted from the reaction mixture without incubation. +: Free sugar solution
extracted from the reaction mixture after incubation at 30 °C for 6 h.

7 OKELHFICEZRISIZ L > T g — 2295 E S
NBZLE, TNI—APEREINS I EATRES N,

Moo — 2G5 BERELTIE, FLaxa—2 %
TNVA—AE TNV —A-1-) VERIZOET A N L
O—AKAKRY T =X E2H5FDO 7N — A5 HRT
5 MULNT—EPHEEIN TS (Kitamoto et al. 1988,
Kitamoto et al. 1998, Wannet et al. 1998). Kitamoto 5 i
BEHEOZHE UKL ZERBAICOWT M LT —
AFRAFY) F—=XE FNT YOGtz H~HE L
Tw5 (Kitamoto et al. 1998). ZOH T 1 ¥ 71,
RETHFERTOMFOFEREEEZ DI LIRS
NTwa, /2, HFFEEO T ML T — 2K AR
)Z—¥ & bNT—EORBpHITZN TN pHTfT
& pH4 5fFETH A (Kitamoto et al. 1998). 1 ¥ 7T
BHEAROREEAELSL PLNT — BB SN TE
0, wEpHIES, HEEEIZ40°CTH S (Murata et al.
2001). ARHEFFEIZBVTpH4—pHS, REE30°CHL &
LN IT—ZAENEL PO —ABID R holC
EDS, FICMULNAT—FPIZLARETHLEEZ BN
L. —7, BEEEAERDLE, VA8 r B RICEE
RIMAT-EGE SEHEZEO 7 Va— &, FLO—2A
BELKTAE LD — ARIIERER] gh D 58
pmol i A L7z D2 L 7 v 2 — A 13272 pmol BN L 72
(Fig. 2). ZTOMiofFER*RTH, Moo — 20D
wIF LTV a—RWIEP S ol V48 i
MIFLBER & LCB-1,3B L UB-1,6 7V h V3% wE
INTBY, INSDP-TIVH Y EFHET LTIV F—
YL onHE I N TS (Murata et al. 2001). D
RCTx Yy F®IB-1,3-7 V4 F—+¥ (GLU1) (Sakamoto
etal. 2011) & =¥ FHIB-1,6-7 )% F—+t (LePus30A)
(Konno and Sakamoto 2011) A5 4 ¥ 7 F R0 5 HHk
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ENFNENFEI S SN TWA. GLUIL & LePus30A
T FEARDRER I < FEBLL, 1iE O & pH 14 pH4,
BEORBEpHIZpHA—pHS TH B Z 005 (£¥2013,
Sakamoto et al. 2011, Konno and Sakamoto 2011), > 1 %
I OEIBBIETHRE L o2 NS DTV H +— B8
KR LMETR- I NA Y EHEFHRL 7V T — ZAmH
MU EERSH A, 4571k, —f#I240°C T2
5 55°CAHT £ T10-1SHERMIFERE 21T TEIE Y IR FE &
B o S, BRI SERRIAREE 55°C-60°C Dl
AP TEETFSD (FRE1978). 2Oy A 7 r NED
OMMPETHIRE O ERE £ VKL, ZEREGED S 1
ek, WRENOREDI45.00CHE &3 1 7 rWED
DIREIL38.0°C L) T—=92H b (FE1978). Hefk
BIIC60°C L & CRAMRIREE X LML 28, ¥ 4 & r IR
MEIRA 7 BT F AU R Tl 7 R4 S
BIITERICRIGEE T —HIEAFATHLE2 N5, Y
A% KRELTAHIEIZE o THEMBMD S /37D
T3 WAL, 5°C—40°C O HFF TIXAKIEAE WIZ
E FRREBERHAREVIZEMINERSL 25052 1D
WA IR E L 7a T T =R EWi-oTh D
EENTWD (fEx K5 1988). HEHET I/ Bk &
WBKELBEDYA 5 OBRRICKECEDLLISTH S
CEhD, MeAa RBERORED D IXEEOES ¥ A
TDHUA 5 rOEBEEBRIIE Y A ¥ r ORRICEEY 5.
ALEELZTIHRTHI,0 Lk,
i =

LT — 2320 F DTN T —Aha, 0-1, 1FEE L
TIERTTHD —HET, XOTHIIRILELEITNLHED
—DTH5b. ¥ 157 ORRE LML 2 EEEDOZEL
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Fungal specimens and culture collections at the Tottori Mycological Institute (TMI)*

Shuji UsHIJIMA

Abstract

The Tottori Mycological Institute (TMI) has been collecting fungal specimens, cultures of mainly commercially

important edible mushrooms in addition to other edible and poisonous mushrooms, and species that require
taxonomical consideration. Currently, 9,739 strains of 1,031 species are cryopreserved in the liquid phase at -196
°C in liquid nitrogen tanks. In the 2019-2020 fiscal year, 184 specimens and 38 strains (Ascomycota: 5 strains;

Basidiomycota: 33 strains) were collected; these specimens and strains are listed in Table 1.

Key words: culture collection, dry specimen, genetic resources, liquid nitrogen cryopreservation

WEFZER (TMD) T, YA 7 rSEoEELTEE
HEDZ O, Mk, BRMEDII», ZoMhE
HAE2OZRFEZDOZ, HHEFNICER L 2O HEORK
AR ER T CTHERE (TMICHESES) LTw5h
FENSOGHEEARZ G EA & O O RAEAR
PREAREICRE (TMI+EETET) LTwb. BE (2022
F5H) OWMAEFRRARKREL1,0317E, 9,7398 T
HY, WMEREZIIL®, 6, AU, Mk & o
LRI RIS ERA ST 5.

GrEERERRII 2% FH T X AR [(FIFEM K20 g (F
) I Z OVEERERR ), B REKR 20 g (IMARFEKE
FEMA A, K1000 mL] 2V, kO EEED B v
LR TR CER L (HREZDZ |25 —2004).
MR EERI T A2 FoR A PRI Z KIS L
7eh IV ) ERACTY ) ML CRHICER ISR 5
CETHUR L7z, SlFaliRkiEFEEOe ¥ O—H%
T —LOFEONMICEA LT ) ) AT T,
JoF &8 FICHRET S8, BEORADP VW L%
WER%, HTITOREEREY D L Tz 2R Ick
S %2 & TR L7z Bi#81L23°CRE T CTfT o 72,

TR TR L AR B3 L 72 RR Ao oo = —
JEiEE ., WE L2 EE3 mmO A O —TIT B X,

FOERKF%10% (wiw) 7)) VIKBBRDON-T2H

FTAT Y TNEDLWIIEHRBIREONA X 21 T 4 —

F 2 —7 (Cryo Bio System) |2 AL, HIZEDLEIIH X
Ne—F— BHEREHHY -5 —TFa—7OLHEERL
etk THRYS AT —HF—T-40°C T THKE (FHIHE
JE-1°C43) &, kERY v 7 GEtH) CRE L.

BEIRAERL, IREEZ R (DSI-TA, BRRERE) %50
CILEELTIERL, TNV ELZ2OTFTEHLTHLS
TEARTE AR L7z, BMERIC X 2 TRAEDOTEREBIZI,
W T ¥EEMSE (Eclipse Ni-U, =3 ) % HW T,
JeL F-45 O B 72 TEHE 12 200, 400 72 5 TNI2 1,000 (H1iR)
TCHEIg L.

2019-2020 4F B IE HFHR RS ILE 213 Lo SRR %
WCEM, M, # &0 MG EFENICEEEN S 0%
AIEL, 38WMk [FERESHHKE SESH), HTH
B33Pk Q0)8247H)] A EFRAF L7z (Table 1).
F o HERAR AR B ORI AR 184 T A B LR L
7o, WUE L 2Btk (TMIC T 5 % 5L 72 & ONIFEA (TMI
FrhFid) O)BbEELEDLNDL LOFLTICHHT
5.

Amanita hamadae Nagas. & Hongo [Fig. 1]
M :avr4yvsr
FEEREHNA TV VI FICENT 2, ERRI

T -7 x5 OCHBETHLILDPRETH 5.
Nagasawa and Hongo (1984) (24 ) BIUE (BEHES

* W ZETITZER, %4307,

(—F) HREDZ V5 — -

WEZET, T 689-1125 BRI EIZ 211.

*Contribution No. 430 of the Tottori Mycological Institute, 211 Kokoge, Tottori 689-1125, Japan.
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TMI 37407, SRR ESBOTEAAT, 7 FRHEHE (Ekk
IRER) R~ VENHR SN REOREIZHEA, 2019
ETHI6H, £ S & THRE.

Fig. 1. Basidiomata of Amanita hamadae (TMI 37407).

Amanita sinensis Zhu L. Yang [Fig. 2]
M NABT ST T8
AERIADIRE DR TEDN D IEH 1K 7 5 FEHE
THb., PELLEART T 2T < B oIRRE
TH o7z, EOBEZITH 150 mm, O E 2135280
mm, TEIZH30 mm TH o7z, TEERICITHFOE W)
AR5 L. AR Yang (1997) 12 & 1) i E 2 & FifliH
Han, PETREFIZLTWALZE) THLY, e
FEOZWTNV—TTHLPOREIU T EnE E v
TERHIZAERDLRETIE R,

TMI 37408, SHUR CBHERRSHAT, 7 R %2 & T
MEARHRHL FICHEAE, 20194-8 H28 H, - BHHHRE.

. v -"J e TS
Fig. 2. Basidiomata of Amanita sinensis (TMI 37408).

Auricularia cornea Ehrenb.
MG 795%0 55
FEAEOEMMELELLETH Y, L < ERHEE:

[Fig. 3]
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ENTWD, BEENPOIKICEET L L END DS, B

HIO1HICRELZ-DORNEL, LHF08EC TR
7z (TMIC 36448). F&Z %, {E &SmO A X
NEELZ-DOEEDLNS.

TMI 37409, ESHURSHGHHERR, ILZERMEIARIZISE
20204E1 H 10 H, FEFHFHRE.

S .
Fig. 3. Basidiomata of Auricularia cornea

(TMI 37409) .

Gymnopillus sp. [Fig. 4-5]
% T I4 5 r O

754 % (G. orientispectabilis Nagas., Malloch &
Thorn) WL HTHERKMMOEDZ TH HHY, AREILFE
THETH EICHAET L Z R E LM TH L. M
B CRIRRE 157 (TMIC 36457, 36458).

TMI 37410, SHURTRAAECRILET, 375 K7z )5 SE 4t
DEENOIEE, 2019F 11 H4H, FEFHERE TMI
37411, FsHUR \BHERS BT, TR S8 O 5 72 BRI 584,
2020426 H7H, FEFHWRE.

Fig. 4. Basidiomata of Gymnopillus sp. (TMI 37410).
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Fig. 5. Basidiomata of Gymnopillus sp. (TMI 37411).

BREFIZONWT

Cortinarius praestans (Cordier) Gillet
M svrxr7980 57

Tl F rBIIBW T TR 2 EHETH
%, AEI$125-155 mm, O HILIEFEE A 5 JFL I
O ERB G, RIS HOBHEREE Y O, 8o T
WA D D —RRICRIKE AT R SO T VA
VHOBEZ TG E I Nb 720, RETOREIZE LW,
TMI 37412, BIUECEHELABENT, 77 <~ v AL
254, 20194E 11 A 10H, FEFHHRE.

Table 1. Cultures collected during fiscal year 2019—-2020.

TMIC
no. Scientific name Japanese name Locality
36443 Armillaria mellea (Vahl) P. Kumm. 7+ 7%/ Tottori
36444  Armillaria mellea (Vahl) P. Kumm. +7 %/ Tottori
36445 Armillaria sp. Tottori
36447 Auricularia cornea Ehrenb. TITXI T Tottori Yazu-gun
36448  Auricularia cornea Ehrenb. TITXI T Tottori Tottori-shi
36449  Auricularia cornea Ehrenb. TITXT TS Tottori Tottori-shi
36450 Corticioid fungi Aomori Ajigasawa-mura
36451 [Exidia glandulosa (Bull.) Fr. e XX T Tottori Tottori-shi
36452  Fistulina hepatica (Schaeff.) With. H > >V v %/ Tottori Tottori-shi
36453  Flammulina roccica? Tottori
36454  Flammulina roccica? Tottori Saihaku-gun
36455  Flammulina roccica ? Tottori Tottori-shi
36456 Fomes fomentarius (L.) Fr. VN E Y & Aomori Ajigasawa-mura
36457  Gymnopillus sp. Tottori Saihaku-gun
36458 Gymnopillus sp. Tottori Yazu-gun
36459 Gymnopilus orientispectabilis FFTTA 2T Aomori Ajigasawa-mura
Nagas., Malloch & Thorn
36460 Hericium erinaceus (Bull.) Pers. YT Er Tottori Yazu-gun
36461 Hypholoma lateritium (Schaeff.) K s Tottori
P. Kumm.
36462 Hypomyces sp. Okayama Maniwa-gun
36463 Lentinula edodes (Berk.) Pegler A X Tottori Tottori-shi
36464 Lyophyllum decastes (Fr.) Singer INBITAY Tottori Yazu-gun
36465 Lyophyllum decastes (Fr.) Singer INRIP A Tottori Yazu-gun
36466 Lyophyllum decastes (Fr.) Singer INBIT A Tottori Yazu-gun
36467 Microstoma macrosporum vRXY R/ Y AXF  Tottori Yazu-gun
(Y. Otani) Y. Harada & S. Kudo
36468 Morchella esculenta (L.) Pers. KTV T IHTY & Tottori Yazu-gun
36469 Neolentinus lepideus (Fr.) YV F Y Tottori Tottori-shi
Redhead & Ginns
36470 Pholiota nameko (T. 1to) F A= Tottori Kokufu-cho

S. Ito & S. Imai
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Table 1. continued

36471  Pholiota nameko (T. 1t6) F A= Tottori Kokufu-cho
S. Ito & S. Imai
36472  Pholiota nameko (T. Itd) F A= Tottori Tottori-shi
S. Ito & S. Imai
36473 Pleurotus ostreatus (Jacq.) | Tottori Tottori-shi
P. Kumm.
36474  Pleurotus pulmonarius (Fr.) Quél. I s Aomori Ajigasawa-mura
36475 Polyporus umbellatus (Pers.) Fr. FavAvA LT Aomori Ajigasawa-mura
36476 Sarcomyxa serotina (Pers.) V. Papp ALX ¥/ Tottori Saihaku-gun
36477 Tubulicrinus sp. Tottori Tottori-shi
36478  Wolfiporia cocos (F.A. Wolf) 77 Vay Tottori Tottori-shi
Ryvarden & Gilb.
36479 Xeromphalina kauffmaniiAH. Sm. t A /314 v %% K% Tottori
36480 Ophiocordyceps sphecocephala INF B Tottori Tottori-shi
(Klotzsch ex Berk.) G.H. Sung,
J.M. Sung, Hywel-Jones & Spatafora
36481  Cordyceps militaris (L.) Fr. Vv A7 Okayama Kagamino-cho

B =

W B FERT C sk 4 72 3568 - ISABRgeIcitil 32 B
TEDOIWHREAEE (M) ICX VAR RFEL B
D, 2019-20204FFEIXEHZ L ICHEZ DT, EHEO
S CRP3S MM [TRERESHEME GESH), HTHEE
33k (2008 2488)] #HUS L7z, SIS ) R ERE
FWHREIL1,0317E, 9,739%kE o7z, F7-, S HEN
WO AE AR % & L AT IRAE AR 184 B VR 72 & DN
L7z, BBRFEVH L WVIEHEHmLRb DL LTIV AA
INET, ONARNTTT T, AL FEF TR s
TR DT
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HREOZ Y5 — (). 2004 MFLDRPDED
SHEE. Rofhs, # Pp.21-22.

Nagasawa, E. and Hongo, T. 1984. New taxa of Amanita:
Three new species and one new form from western Japan.
Trans. Mycol. Soc. Japan 25: 367-376.

Yang, Z.L. 1997. Die Amanita-Arten von Siidwestchina.
Biblthca Mycol. 170: 1-240.



Abstracts of papers published in other scientific journals during July 2019 to June 2022

No. 418

Morphological, cytological, and genetic analyses of
the “sango” mutant with the defects in basidiocarp
development in edible mushroom Pleurotus
pulmonarius

Yasuhito Okuda, Mikinari Ito, Yu Shimada, Masato Ishigami,
and Teruyuki Matsumoto FEMS Microbiology Letters, 366,
pii: fnz227, doi: 10.1093 /femsle/fnz227, 2019.

A spontaneous, morphological variation “sango” was
observed in the progeny of a Pleurotus pulmonarius (Fr.) Quél.
wild-type basidiocarp (also known as fruiting body) collected
from the field. This variant developed wart- and coral-
like structures instead of normal basidiocarps. Microscopic
analysis showed that the sango phenotype had defects in
the differentiation of the pileus and hymenium. Basidiocarp
phenotypic data analysis in the progenies revealed that the
sango trait is a heritable mutation character controlled by a
single recessive gene. This mutation locus was mapped on
linkage group III of a previously constructed genetic linkage
map by amplified fragment length polymorphism (AFLP)
technique in P. pulmonarius. Four AFLP markers identified
by bulked segregant analysis showed linkage to the sango
mutation locus, with the genetic distance ranging from 0 to 2.1
cM. Of these markers, one marker was co-segregated with
the sango mutation locus. This knowledge will be a useful
foundation for practical breeding as well as for elucidating
molecular mechanisms in basidiocarp development of main

edible mushrooms.

Key words: AFLP, bulked segregant analysis, basidiocarp
development, linkage analysis, morphological mutation,

Pleurotus pulmonarius.

Contribution No. 418 of the Tottori Mycological Institute.
EEMEFT T RAEE 4185 .

No. 419

Productivity and bioactivity of enokipodins A-D of
Flammulina rossica and Flammulina velutipes

Akiko Tabuchi, Emi Fukushima-Sakuno, Kumiko Osaki-
Oka, Yushi Futamura, Takayuki Motoyama, Hiroyuki

Osada, Noemia Kazue Ishikawa, Eiji Nagasawa and Keisuke

Tokimoto
Bioscience, Biotechnology, and Biochemistry 84 (5) : 876—
886, 2020.

S1

Enokipodins are antimicrobial sesquiterpenes produced
by Flammulina velutipes in a mycelial culture medium. To
date, enokipodin production has not been reported in other
members of the genus Flammulina. Hence, in this study, the
production of enokipodins A, B, C, and D by F velutipes and
F. rossica was investigated. Some strains of F. rossica were
confirmed to produce at least one of the four enokipodins in
the culture medium. However, some strains of F. velutipes did
not produce any of the enokipodins. In an antibacterial assay
using liquid medium, enokipodin B showed the strongest
growth inhibitory activity against Bacillus subtilis among the
four types of enokipodins. Enokipodin B inhibited the spore
germination of some plant pathogenic fungi. Enokipodins
B and D exerted moderate anti-proliferative activity against
some cancer cell lines, and enokipodins A and C inhibited the

proliferation of the malarial parasite, Plasmodium falciparum.

Key words: Enokipodins, productivity, bioactivity,

Flammulina velutipes, Flammulina rossica.

Contribution No. 419 of the Tottori Mycological Institute.
HEM R RER 4195 .

No. 420

Tricholoma olivaceonigrum, a new species of the
section Tricholoma (Agaricales) from Japan

Shuji Ushijima, Eiji Nagasawa, Naoki Endo and Akiyoshi
Yamada

Mycoscience 62 (4) :233-238,2021.

A novel species of Tricholoma section Tricholoma,
namely, 7. olivaceonigrum, is described and illustrated based
on samples found in an oak woods dominated by Quercus
myrsinifolia, an evergreen oak, in Tottori Prefecture, western
Japan. It is characterized by a conic-umbonate, dark-greenish
olivaceous pileus with blackish innate fibrils; a whitish
silky-fibrillose stipe, often faintly tinted pale yellow and
with a narrowed subpointed base; subglobose to broadly
elliptic spores; and fruiting in early winter. Phylogenetic
analysis targeting the internal transcribed spacer region of
the ribosomal RNA gene revealed that 7. olivaceonigrum
forms a well-supported clade sister to 7. portentosum. Other
morphologically and phylogenetically closely related species

of the section Tricholoma are discussed.

Key words: Basidiomycota, evergreen oak, molecular



phylogeny, taxonomy.

Contribution No. 420 of the Tottori Mycological Institute.
EEGIEATRIIEE SRR

No. 421

Bioactive small secondary metabolites from the
mushrooms Lentinula edodes and Flammulina
velutipes

Emi Fukushima-Sakuno

The Journal of Antibiotics 73: 687-696, 2020.

Mushrooms have been attracting attention as a source
of bioactive compounds for the development of dietary
supplements and medicines. Many researchers have reported
pharmacological effects of edible mushrooms, and have
isolated and identified bioactive substances. Lentinula edodes
(shiitake) and Flammulina velutipes (enokitake) are the
cultivated edible mushrooms that are popular throughout the
world. In L. edodes, polyacetylenes and sulfur compounds
have been shown to display antimicrobial activity. In F.
velutipes, many types of bioactive terpenes have been reported
from mycelium culture filtrate or solid culture substrate. This
article reviews the bioactive metabolites of low-molecular

weight from L. edodes and F. velutipes.

Contribution No. 421 of the Tottori Mycological Institute.
REM A SR AR 421 5.

No. 422

Changes in the trehalose content of shiitake
(Lentinula edodes) during the drying process (In
Japanese)

Akiko Tabuchi, Kazuhisa Terashima, Keisuke Tokimoto and

Emi Fukushima-Sakuno
Mushroom Science and Biotechnology 28 (3) : 129-133,
2020.

Trehalose is a non-reducing disaccharide in which two
molecules of glucose are linked by an a, a-1,1 glycosidic
bond, and it is one of the most abundant sugars in mushrooms.
Since the trehalose content of shiitake mushrooms (Lentinula
edodes) tends to increase during the warm-air drying process,
the trehalose content of shiitake was investigated in detail.
About five strains of log-cultivated shiitake mushrooms,
the trehalose content of the shiitake dried at a constant
temperature of 50°C was higher than that of fresh shiitake,
while there was no significant difference in glucose content.
The trehalose content of shiitake increased linearly until 2

hours after the start of drying, and then continued to increase
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gradually until 48 hours during the drying process at a
constant temperature of 50°C. Comparisons of the trehalose
contents of shiitake mushrooms after drying at the 40°C, 50°C,
and 60 °C revealed that the trehalose contents were the highest
in the shiitake during at 40 °C, and lowest in the shiitake dried
at 60°C.

Key words: drying process, glucose, Lentinula edodes,
shiitake, trehalose content.

BERICELB V147D MLNO-XSENEL
MR T - SEEHFE - BARRE - e (EH) 2 &
HARE D Z 545528 (3) 1 129-133,2020.

Moo=, JERITCHEOHET, EOZHICKD
G GINDHEDO—DOTH D, MR L 725 Bk FEAH
AT 72DV TS0°C— % Tl AR S &720 Dl
A IR LN —AEESEML. —F,
FNVA— AGEICAEEREFIRD NG o 7z 50°C
—SET, WM OB YA ¥ roER0R by
TAND L, WIRRIIRCH F TR DALY B
ERIZHP L, B A7y ronwiEenzd, 2o
BlIT—ETHo72. —FH, FLnuo—REElE, 7R
IR2WEH 2 E CHEARMIIHINL, Z Dk 48 R F T
RGN % T 72 WZBRIEEE % 40°C, 50°C, 60°C—
FEELT, WBEEIAZYrO ML NO—AEGRZ KL
ToAER, ML O—2EEIZ40°CHIEED D DI HRL %
{, 60°CHZIRD S DNV Tdro 7z,

Contribution No. 422 of the Tottori Mycological Institute.
REMM ST R AR 422 5 .

No. 423

Content of several ingredients in log-cultivated
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Shiitake mushrooms (Lentinula edodes) are dried for long-
term storage. Most of the dried shiitake produced in Japan
are cultivated on logs. The conventional shiitake-drying
method has been developed for many years to improve
the appearance, which is the main value standard of dried
shiitake. Recently, method places an emphasis on the taste of
soup stock instead of the appearance, which was the focus of
the conventional drying method. Shiitake mushrooms were

dried by the conventional and new methods, and the contents



of free sugar, free amino acids, 5 -GMP, ergothioneine, and
eritadenine were compared between the shiitake dried by
the different methods. The contents of some ingredients in
the log-cultivated dried shiitake varied among individual
mushrooms depending on the growth environment and the
state of the mushroom harvested. Therefore, the differences
in the ingredient contents due to the drying method were not
always common to all test lots. However, shiitake dried by
the new method tended to have slightly higher contents of
trehalose, glucose, 5 -GMP, and sour or umami amino acids,
and slightly lower contents of bitter amino acids than shiitake

dried by the conventional method.

Key words: content of chemical ingredients, dried shiitake,

drying temperature, Lentinula edodes.
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Effect of adding shell fossil in Auricularia polytricha
cultivation (In Japanese)

Yasuhito Okuda, Akiko Tabuchi, and Emi Fukushima-Sakuno
Mushroom Science and Biotechnology 29 (2) : 75-78,
2021.

In recent years, research on improving Auricularia

polytricha production in Japam has been indispensable for

stabilizing its production base for the future. There are many
descriptions of adding calcium carbonate in cultivation
instructions and reports of cultivation tests of 4. polytricha.
However, to our knowledge, there are no reports on the effect
of the addition on 4. polytricha. We have clarified the effect of
adding shell fossils, which have calcium carbonate as the main
component and are widely distributed in Japan, on hyphal
elongation. Futher, yields in cultivation tests suggest that the
addition of shell fossils can shorten the incubation period from
the typial 60 days or more to 40 — 50 days.

Key words: Auricularia polytricha, calcium carbonate,

cloud ear mushroom, domestic productivity, shell fosil.

PS03 58BIBICHT3BLBOFMHBE
B - MR T - mE (EHF) 24
HAZDZ 545529 (2) 1 75-78,2021.

T IR T OMKGEINER, FHERE IR LT A7
HULAE, EAEED) A7 HEDOTHHEMEL LS
& TR 2 ENEOFHISHEATHWS, ThETILE
EAEREIZINT 72 ADER L T b b onfkike LTI
OB FEE M O 5 & v o 7 A RS LT
5D, KRV T NEMZRINT BRI OWTIET
T X0 I OREEHIE A ) SWtcB
WTEHLRZIIONE DD, ZOHEMDEIZONCTH
FHENLBNTRL725 2w, 2 TRIFFE Tl RIS
TN BT BIREEA VY AR TS L5 BbAE 2
WTRARMRICBIT 2 20WMREHS MLz £
7B BRIC B A NEME L S B{bA oBERFINC L Y
TITrXx 7 I BO T EBIZ60 A DL E LB
ENLEEYMAE40-50H FCHEMTETHLI L%
L7z

Contribution No. 424 of the Tottori Mycological Institute.
BEMEPTI T RIRE 424 5

No. 425

Comparison of element content of dried mushrooms:
Auricularia polytricha from Japan and China and
Auricularia auricula-judae from China
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Fukushima-Sakuno

Mushroom Science and Biotechnology 29 (3) : 113 — 118,
2021.

Production and consumption of jelly fungi, such as
Auricularia auricula-judae and Auricularia polytricha, have
increased over the past decade. Both of these mushroom

species are customarily classified as “kikurage” in Japan.



Of those distributed in Japan, 90% are imported from
China. This study focuses on the elemental composition of
Auricularia species commercially available in Japan (4.
polytricha from Japan and China, and A. auricula-judae from
China), attempts to identify their elemental characteristics,
and investigates the risk assessment of domestic mushrooms.
For 20 elements, the content differed significantly depending
on mushroom species and geographic origin. Levels for 19 of
the 24 elements studied were the highest in 4. auricula-judae
from China. Major elements (K, Mg, P, and Ca) were higher
in A. polytricha from Japan, and elements such as Fe, Mn, Cr,
Al, and Pb were higher in 4. polytricha from China. Multiple
regression analysis indicated that the content of many
elements was more influenced by species than geographic

origin.

Key words: Auricularia spp., geographic origin, elements,
ICP-MS, Wood ear.
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Current trends and issues in Japanese domestic
production of Auricularia polytricha (In Japanese)
Yasuhito Okuda

Mushroom Science and Biotechnology 29 (4) : 134 — 140,
2021.

The edible species of the genus Auricularia mainly
include 4. polytricha and A. auricula-judae (aragekikurage
and kikurage in Japanese, respectively). Together these
edible mushrooms are ranked 6th in terms of consumption
in Japan. Since most official statistical surveys in Japan do
not distinguish between either of these mushrooms species
and group them together loosely in the “kikurage group”,
detailed statistical data for each species do not exist. However,
it is clear that 4. polytricha accounts for the majority of
domestic production in Japan. The supply of A. polytricha

has been strongly dependent on imports. Since the risks
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associated with imported products have increased in recent
years, domestic demand has increased and rapid growth in
domestic production has occurred. On the other hand, various
problems with breeding, cultivation techniques, pest control,
taxonomy, and food science have arisen. In addition, possible
future threats include erosion of the domestic market by
imported culture bags and disguised production areas. In this
review, the author will clarify the production trends, current
challenges, and future threats with the aim of strengthening
and developing domestic production bases in the future.

Key words: Auricularia polytricha, cloud ear mushroom,
Japanese domestic production, present and future issues,

production trends.

B
HAR XD ZF#455E29 (4) 1 134140, 2021.

HAENTEMHINLG X 7 975 BIZRICT I75F% 2
FrERXTTINEEN, WEEAIAET L FES
DZTHDH. RAMERAECERIC LR 22 S0 T+
778 L LTIRbhTBY), HIEoWHERRHA
HOMNFUIARAZD, EWNEERIZZIZTIF5F 297
DATEOONTWE., TRETTI75 ¥ 7 5750t
TEALZER CARAE L C & 72, 4R, AMERED ) A 7 A5
L, BEEOEVENET 77 %2 77 OHEEIL
KL7720, ENAERIIEHEL TS BNET I
* 7 5 ORGE - IHEOIRITHE, B MEOF R
R R OGS, JRHRERK, SEAERE, £
ROBIFfLE Vool 4 REEEERST L2 L E o
720 F70, VAZTICBWTERICRIE L 7 o T B 2
R ARIR O KBEIRAR B ERIARE IR EWXT7 775 %
7 I7IIBVTHRIN ) ZRIIIH S, AEHTITH
RIZBIF AT 7% 7 77 EEOBUIR & 8oz S %
CET, WMMEREFEE RO EHER L, BN
HREABEOMILE FERNEREZNL 2 L2 E T 5.

Contribution No. 426 of the Tottori Mycological Institute.
BEM P SRS 426 5



	1 時本
	2 寺島ら
	3 作野ら
	4 牛島
	5 他誌掲載論文_摘要
	表紙
	目次

