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Synthesis of Biodiesel Fuel using Calcined Scallop Shell

— Effects of immersion of catalyst in methanol and addition of co-solvent
on promoting of synthesis reaction —

Atsushi FURUSAKI* Kazuki ANETAI* Sora OHSHIRO*
Tsubura AKIYAMA™ Akihiro TOHYAMA* Humiaki NAGATO*
Yuki HANAGAK I+ Yuta SAITO* Yuki TAKAHASH I+
Yuki TADA™ Genki SAITO* Yusuke MIZUNO™
Kie YAMAKAWA*

Abstract

We have investigated the effective reuse of scallop shells for synthesis of biodiesel fuel
(BDF). Calcium oxide obtained by calcination of scallop shell was active for transesterification of
glycerides with methanol, but the activity declined rapidly as exposed to the air. To prevent the
inactivation, the immersion treatment in methanol was performed, then calcium methoxide which
was stronger and stabler base than calcium oxide formed on surface of catalyst during the
immersion. Furthermore, BDF was added to the raw mixed solution to improve the miscibility
between canola oil and methanol, then it was effective up to the addition amount of 50 % by
weight to oil.
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Sterilization Ability of Organic Acid Aqueous Solutions
to Saccharomyces cerevisiae at —20°C
- We pay attention to Malic Acid, Succinic Acid, Citric Acid -

Iwao TOGASHI
Kanako CHINO

Abstract

The sterilization effect of three kinds of 0.01 - 2.0 % (w/w) organic acid agueous
solutions (i.e. malic acid, succinic acid, citric acid) was evaluated to Saccharomyces cerevisiae
NBRC 0308 at -80 - 7°C. Consequently, the 0.5 - 2.0% (w/w) of malic acid and citric acid
solutions showed superior sterilization performance by processing for five days of -20°C.
The survival rates of NBRC 0308 were 0.01% and less than 0.01%. On the other hand, with
the 0.01 - 0.1% (w/w) solutions of malice acid and citric acid or the 0.01-2.0% (w/w) succinic
acid solution, the tendency that survival rates of NBRC 0308 decreased by processing for 5 -
10 days of 7°C than -20°C was observed.
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9 DR MEREA E <, 20°CHE - 5 B CTATFRN 0.01%A & /e o7z, U > IEETIE 05% (wiw) LA
FEOKVEHIR L 72 D 2 & T20°CHuRE C A AEBERH 69 2 ARSI L LT, 7ok, SLBE/KIRIE T
130.05~01% (wiw) J=E TREROKEMEREZFEBLL T 5 19,
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HAEEO2E T 107 @il 4 — 7 —IZFFE L, EZICHERBIOAREKEZRE L, & 2 © 05%
(wWw) & 1% (ww) TIXEEEREEFEROA—Z—nN—E L7225, 2% (ww) TIEHRERBE O FEEN
2HHURT Uiz, [FIREE CIIEMRE LD OIERHICRT LT U o SO FEMERE N RAE S - ATREM N B 5

F 2. -20°CE 7°CIZRIT 5 05% (wiw) LA LD U o IEEKIETE T OBEROALER (%)

. \ EFFE (%) HZE R
Pk I B IR j,
(% (Vi) °C) SN .20 L DIEREL

5H & 108 (cfu/ml)
-20 <0.01 <0.01

0.5 2.2x10’
7 0.07 <0.01
-20 <0.01 <0.01

1.0 7.9x10’
7 0.01 <0.01
-20 <0.01 <0.01

2.0 6.4x10°

7 1.7 0.06

I SEARITREE 2 B0 FE

32 ANV BIKBEDOHREERE

JRIE 001~2% (Wiw) O 7 BRI IERE 2 55FE L C-20°C & 7°CICA LT3 8 O EFRE A &
BT, BMRAIIZ-20°CHiE £ 0 b 7°CHTE COAEFFIR T AR EVMEN D H 5, 20°CTIL5 HIE & 10 H
BIDAELERIZENROD, BEDEFERPRENWT—ZARH LN, 7°CTIL05% (ww) + 10 HE#HAT

# 3. -20°C& 7°CITBT B 27 BRI OBEREOAETFR (%)

(%
e AR e (%)

(% (wiw) ) (oQ) L
5HTE 10H f&

-20 14.9 13.8
0.01

7 4.2 2.2

20 12.9 13.4
0.05

7 4.6 2.3

20 2.2 2.3
0.1

7 2.9 1.5

20 0.7 1.4
0.5

7 0.08 0.01

20 6.9 13.3
1.0

7 0.5 0.3

20 11.7 35.6
2.0

7 8.3 2.0

T SRR 2 RO P E
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ATFERIN 001% E TR T L7228, ZNLISAOIRE CIIEFROK TV NS o To, any BRI I3
FHIKRI T 2 R MR 2 T 2 BalIRE N FAAET 2 alfetE b b 503, FEIOMINI A B OMmFERE S L
WV, BLEDS, U 2 ISR BT o g BRI OFEPERERE M Z E DR E LT,

BJ 21215 01% (wiw) =7 B/KERIRICERRE A BEfE L, -50°C, -20°C, -7°C, -5°CIH LTN7°CIZ 5 HIEE
721310 B LI A OAGFERE AT, o7 ) o ZHOFREHT-50°C & 20°C3 B IRRE, -7°CE
TeCIFFEHFAEIRAE, -5°CTIL 5 H N EHAEIRAE T 10 H HINFEHFRIE CTh o 72, 2D K 9 1ol & IR
IARLETZ 572 Z L H3-5°C + 10 H B ADALFRIK TR E LI et d 52035, FEME A TH %,

100 [====== === mmmemmmeeoooooo

B E (C)
2. 01% (Ww) =7 EKIERTPIZET DEEROAFRIC KT TRARE D2
o BEFRIIRIEK 2 FOYEE

33 VI VBIKBHEOZHEMRE
TR 01% (Wiw) DL FOD 7 o U /KRR RE 2 2FE L C-20°C & 7°CICIR A L= A DAEFRBb & %
4177, 10 HREBRARENTIER 75 &, 20°CHAE LD & 7°CHREOAEFRILTARE <, 01% (ww)

F 4, -20°CE 7°CITBIT DL 01% (wWw) LU D7 = UK OEFRE O ATFHE (%)

ErE (%)

EE ARE —
(% (wiw)) o T o L —
’ 5AR 108 7
20 14 0.6
0.01
7 16 0.1
20 0.7 0.6
0.05
7 3.0 01
220 05 0.2
0.1
7 0.9 0.07

T A AEFRITSAEE 2 B0V E
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@ 7°C - 10 H HIEAGELOAEA7H:1E 0.07% F Tl L7z,

121X 01% (Wiw) 7 = U FRKESIRICIERFZ8ERE L, -50°C, -20°C, -7°C, -5°CILN7°CIZ5 HIHE
7213 10 B A L1256 OAFRZE b 2w T, JRIKIEARBTH 5705, -7°CTOEFFK T HBMRFER & 72
STz, BITRINDAEFRIL02~T%TH Y, ARAINC Y o TEE DR BEREMERED 2 D ALT,

EFE (%)

0.1

001 L 1 Il 1 1 1 ]

m E (°C)
3. 01% (whw) 7 = UERKIERPIZET 2BROAFERIIETERARE DR
T BAEFERIIEEL 2 RIOFEIE

IR 05% (wWiw) DL ED 7 = UK EsIR R OREREZ, -20°C L 7°CIiR 10 B L7256 DA FR
b MBI OAFE L T B5IRT, WITNORETYH 5 HFBEATIE, Vv 2 & [REET-20°CH
FET TOCHIER L D BEERHI T DR EMERED <, AETFEDY 001% F T IXE A & e 7o, —JF, 10 H
A CITMRRE DEFRIZZAZRITITTER LS, UV TdMoZd b i3 -7, AT, 1.0~20% (ww)
TEECHZERRI O AR 108l A — & — L 720, U o TERROEE LI RO LHTFEE DA — 3 —
RRg L oo 7o, FERRIBIEORERZ 5D TAROBRFTRIEE L7\,

5. -20°C & 7°CIZH1T BIRE 05% (Wiw) LA ED 7 = KR DR LTS (%)

25 : HAEE (%) HiFE kL
Fike 12 B NI E w
(% (wiw) ) (C) . A OEEH
5HME 10H 8 (cfu/ml)
-20 0.01 <0.01
0> 8.1x10’
7 0.1 0.01
-20 <0.01 <0.01
L0 9.7x108
7 0.01 <0.01
-20 <0.01 <0.01
20 2.1x108
7 0.08 <0.01

I SAEARITEEL 2 B0V
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34 FHEBKBERD pH & REMEREDBER

F61T1F, R HARE LA KA & 0.01~0.1M HEFR /KA A -20°C & 7°CIcf A L C 5~10 H [#if%
W DEFRE, BLOEKEIRD pH (25°C) AR, AL CHER L7 A KEIR O pH 1% 21~33 ®
HPAIZH Y, WHREEKERD pH 1% 1.9~30 SIZFFHELY, pH=3.0 OAMEMKER (01% (Ww) LLTO
TREE) & pH=3.0 D 0.AM /KRR 1T DIEREDAAFER & e % L R E OEMELS, AR
KR & 0 b IERK SR O EVERE S s - 72, —77T-20°C - 5 HIFfRMZICIER T2 &, pH=24 LT D
V2 IFRKIAIR L 7 = UK. (B OPREE 05% (wiw) LI L) Tl pH=19 ® 0.IMEFR/KIEIKR L D b
FEREDAEAFRDMELS, FLEED 0.05~0.1% (Wiw) ZKEEHK & [FIERIZ-20°C COREEMERE M358 LT & & X %,

# 6. -20°C& 7°CIZIiT DB AR KRR E O KIAK D pH (25°C) & FEREOAEER (%)

EFE (%)

P

o we e
5HHE 108 & 5HME 108 fE
0.01 33 24.0 11.6 12.4 6
0.05 2.8 31 2.2 0.8 0.3
S 0.1 2.7 0.9 0.8 0.3 <0.01
0.5 2.4 <0.01 <0.01 0.07 <0.01
1 2.2 <0.01 <0.01 0.01 <0.01
2 2.1 <0.01 <0.01 1.7 0.06
"""""""""""""""""""" 001 32 149 138 42 22
0.05 31 12.9 134 4.6 2.3
. 0.1 2.9 2.2 2.3 2.9 15
ST 0.5 2.4 0.7 14 0.08 0.01
1 2.4 6.9 13.3 0.5 0.3
2 2.3 11.7 35.6 8.3 2
""""""""""""""""""""" oo 33 14 06 16 01
0.05 2.8 0.7 0.6 3 0.1
o 0.1 2.7 0.5 0.2 0.9 0.07
g 0.5 2.3 0.01 <0.01 0.1 0.01
1 2.2 <0.01 <0.01 0.01 <0.01
2 2.1 <0.01 <0.01 0.08 <0.01
iﬁﬁg(OMM) """""""""" 3 02 o1 02 007
(0.1Mm) 19 0.08 <0.01 <0.01 <0.01

T A AEAFRIISAEE 2 RO E
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4. FEH

AWFETIE, AANERERHCNT 2 U v AW, 27 BB KO = U O KGR KEIRD-20°C % i &
L7 ifE T & ek B CORFEMERREZBIZE LTz, BIGMNIRoTmEZ U TICE LD D,

B EIRKESIR D B ATERE R ) 2 BB MR T M OFRAIC Lo TR Y, U v IEKIEIR & 7 —
VKB CIE 05~2.0% (wiw) "T-20°CHUfs « 5 HHC 7°Crai & 0 BIEE 2R MERE (EA73E 0.01%LL

T) B, LL, HEOLAINE Tt Uiz HAERE R 63 2 FLER KIS D-20°CHis - 5 H
MIOREENERE DL Hled 5 &, FLB/KEIED 005~01% (Wiw) (2t LT U o SRR & 27 = K
T 10 5 FREE B\ R EE S CThH o 72,

—7J7, 001~0.1% (wiw) JREED Y o TEEKINIK & 7 = U BKEIR, $8L000.01~2.0% (wiw) JEEED =
2N BEAS IKVAIR CIE-20°CHURE COBE R ARAFEMRRIT A D ALT, T°CHIRC B ABBERF O ATFEMEL 725
Ead Y, AFE% 001%FE £ TR T S 51213 10 HEOBABB A LETH -7z,

i

2)

3

4

5

6)
)

~

2 £ XM

I, K, BRI, L% A2 ) 7 U A iR OB KRR T ORERHIN T D IRIRORE. AARES
S, 52(1) : 4346 (2011)

EIRRE, TP, AR BEREE M 2 FUBKISIR OIRREREE C ORI, B TS ERAIZEm, 49
28-34 (2012)

B, (EHEIHE © —20°CHE T C B ASER%RE (Saccharomyces cerevisiae ) DZEAZEIC RIF I FL0E, B, pH OFE. HAEZS
29, 56(1) : 10-14 (2015)

TIPS < TEIERERE ORI LRI BT DL, BT, 82(2) : 6368 (2007)

IWARZR, BFNTB, WFHAME  AHIRORENE. BARRR TP 318) : 525530 (1984)

R« A FE5 (63 A FBRIE 62 EREKORIE) , HbZFA : 125128 (2005)

FPIARLTE - A DIRAFIE — W E R BROEES —. PR, 38(5) : 351-359 (2010)
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An investigation of characteristics of Trichoderma spp. which are
distributed in bed log cultivation houses of shiitake mushroom in Hokkaido

Iwao TOGASHI
Nao OHTANI
Hitoshi HAGA

Abstract
To understand the fungal contamination of culture facilities for the bed log cultivation of
shiitake (Lentinula edodes) in Hokkaido, we examined airborne fungi in four plastic greenhouses
by the use of plates made of PDA (potato dextrose agar) from June to October once a month in 2005.
Furthermore, antifungal effects of benomyl (BEN) and thiabendazole (TBZ) on 74 isolates of
Trichoderma spp. collected from airborne fungi were studied. The results obtained were as follows:

(1) The mean value of airborne microorganisms in the four plastic greenhouses (for the fruiting and
the rest of the bed logs) was 30.8 CFU (colony forming unit)/plate of diameter 90 mm (the value
of fungi was 25.9 CFU/plate, the value of bacteria was 4.5 CFU/plate, the value of yeasts was
0.4 CFU/plate).

(2) Mycelia Sterilia (MS), the most dominant fungi, accounted for 36.1% the total colonies, followed
by Penicillium spp. (25.5%), Cladosporium spp. (23.2%), Aspergillus spp. (5.5%), Trichoderma
spp. (4.2%) and others in the two houses for fruiting of the bed logs.

(3) The mycelial growth of 56 isolates of Trichoderma spp. which was isolated from the airborne fungi
was inhibited completely on PDA plates containing 0.01% (w/v) of BEN. On the other hand, the
three isolates of Trichoderma spp. (including ANCT-05090) grew up vigorously on the plates.

(4) MIC (Minimum Inhibitory Concentration) against ANCT-05090 exceeded 1% (w/v) of BEN,
and was 1% (w/v) of TBZ.

1. LI

AT - FmHUROALHREIZ 1T 5%/ 2 OFERENL, BEMN S @SR (BT R) LA
EOABZERTITON D, THEEOREAEEZRNHITIE, FhERE (FSHZER) [RA - BfE kL Tx

O [ A 16 (2021 4% 6 ] 30 H3ZEE)
B LR
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IORERREFI & 2 THRECHFREOBRARO 5 s, BRI 2 15 L Q0 218EH O
SR AR U, MER - O A8 A IR S E I OB A CEAIOBHOMEZ R L) AR
AR &7 D,

A X DFEARE CIIEFER TH D b aF A~ BRESRRORAERBEENL Mo Y, FE
DORREANZIETR 7 2L (BEN) R0F 7R &V —)L (TBZ) 72 EDR Y A 5 — LR EKINYLH &

—J7, [FRIEHNIIMERE GEEZMED M) aF L~ BEC=2 ) U ARER &) BSREBIT 52

&mh%énfwé3_&m6M@%ﬂ&®n—7—ya/ﬂmﬂzibwoL#L,%@E%%v::
TIIRMT- B0, FHH DIXTORGICAT 7o—4 GREFREOBSMRIR) & LT, FR 1 &7
FEFHERR 3T DA AR L OV I U IR ME N Y 27 v~ BE OS5 AR ORAE %
AADHZ L LT,

ARFFECIL 20 4EM > A & & DIFARRIE ZAT 5 F)IENERIRT O X (FRBER S K277 4 TR, F
MIEEE R SR 177 2 TARM ; A AKF M 2FEOLAR - T ZEEHSE 9) OBfF - 1245 C, 54N
JA] L REATR] ORN)aF A< BEICER LB TEFE, B0 TEIODEELIZ N 27
N BEDORERFERCR Y A I XY — )V RIEANT T DS E OB EAAIR IC LA 7S, RIS fiax
FRFBRAALIRS 15 4ERNT 7 VKT Z I L22S, 0% o SEMITEF D e 8RAIZEH LT, 72
B, BENTRIA X7 OTFEORA - ABEEITV, KRB AT ZTIROT-FEAFEIZ T T FEA%
HEBDOREREREEDEEHENS BEATATHD (BEL1BMH),

T Bt D T RN ZADPE T FRIED3A TR AN ZDPE
HEL WMAEMREZAT S TRAR A 2 rdise (Erbas, BENT A,
REKRINS DFFERIEE, KENT R)
I BENTADRLRIMEL, IKEND ZADRZARTIMTER, RAARO—4 (K24
M) (TKEED R L ARITHIBIR R AL DOFEAE - IREH A 7 /L A 10[EFREE MV KT

2. EERAE

21 FIEHER L EARDOTRIA &

2005 4% 6 H 22 B[R 10 AW CHEA LIEl, &t 5ENCHE S TRART A # rfkbihas  (BHExHf = &
ERANT A QR AR, AR BEAT R 2B, IREANT X 28, YA X fH 68~86XES 29m) |
BIAETEHARR LU, SRBUCE L TIXER 0 mm Oy v —L ERT hFF R b —2%ERK (UTF
PDA, HI/KEUSERY) CIERL L7 PRI A KD 24720 S L (N ZDMUREE PR B4 1 m
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D SITHE), ¥ Y —LOHLSHFAKLEL EROGTHE2ZM),

22 ETHEOBEBEREERE

% TEZ B L 72 PDA a5 A 25°C TR 7 ARIERER L, B RICRBIT 5 am =—23H L T4
EE (CFUPEAR) Zsk7c (BE 2 ), AREEUTHE, RREBLIOBRZ LIl £ 070, J4E
NTZDRIKRENCDOWTITHBUC LD 2 =— DR & BREE (GBS & BB ([c k2047
TS AR T DRHEDOBIZE D B B L~V DO RIE ZIT o 72 47,

23 ETEHLIOHMLE M aTILTEEOSEIEE

21 @ PDA FAREGHIZHBla m =— CGEENTALREANTR) D M) aF < @E %08 - 55T
52 LT IAKERT, Zhbo M) aF v BEKE SERBRICIEAT 2551213, PDA ki z H]
VT 25°CT 5 HIAAIEER L7z b O vz,

231 RERME

E£E 90 mm @ PDA ‘FAREFHLOF I N Y a7 v~ B 75 4k (P8 NE 74 Bk, xHREEE : Trichoderma
harzianum Rifai NBRC 33016) % ##ff L C 15°CH LN 25°CT 10 HIEEF#% L, BFEO~Y M am=—4
Ui E COBERMPREARRIICHIE L7e RRMER 40 mm, SPHRGHINS 72V 4 SO Z]IE) .
FRRE L, gL an=—nbal s R—T 2 W TEREM S T H RO ZER 5 mm O
KT 4 A7 W, HERERAS 72 OSSO R E T 2 & Uiz (BRHIIESL : 8),

PLET4RRD b Y a7 L~ BEICOWT, 25°CICBIT DHERMEDR I DIENWLD 2207 —7 (1~
OA) (2 LTz, 37005, [ ANIESRMRIEE D SPGB AR 2 2 n =—238 5 OICH4%% 3 A
it DR THo 7k, TAUIERMRIEE D IE O SEHEE AR A2 o n =—238 5 D2 5 HLLEORE
EETHHEKTH D,

232 X INKFIFNCKS D R Y a7 A~ BEOBZME

PDA HFHIIZHEAEAS 0001% (W) FE721% 002% (W) (2725 X 517 I VKFIHl (B2hESY « BEN
50%, Raind N L— b EREFLER) ZIRINL, @EEAKIRE G PR Z2 B L7z (BEN i
JE£ :0.0005% (wiv) FE72iT 0.01% (WN)), Z O & x> PDA SEAGEHIC U a7 L~ B &
231 LIRIERICHEAE L, 25°CEEEIFORR I RZFEN 28122 L7z (BUEE 2, HIEH 8), 0.02% (wi) X/ 3
JLARFIFIRAN PDA “EAREE I C ORI RZEE 281555 2 & T, BetEL~Ur T (BEN &2k - & @ 10
H M OEE S ICE R R R DAVRVINEE DR), EEMEL~VIT (BEN B - 1 002% (wiv)
J 2 VKFIAIRIN PDA SRS M CHE R R AN TRES 28, XHHRO PDA s L v BEE 2 BN H D), BX
O L~V (BEN JES2ME - 55=BEN FEECZIME : 002% (Wiv) X/ JJL/KFIFIRIN PDA “EAREG T
xR PDA ARG HIFRE DR R 2@ 27 d) IS8 LT,

233 FTRUES—VERFIZRT 2 ) aF <~ BEOBRSEME (EOREEITEEER)
A JVKFIENT S L CREZ L ~UL T (BEN @52 « &) @ ANCT-05001, J&szt: LU (BEN FE
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) @ ANCT-05090, ANCT-05110 5 & TOF NBRC 33016 % fitik L TR EH ik 0#ER 24772, +72b
b, EEZARIRE R O PDARTHUC T 7 X0 & — WilA (BREGy « TBZ 10%, P&shd - B4 4 — RigAl
LB L TERD A 1% (W) 12722 X 9 IR L CTERR L7 PDA P LA (R L7= (TBZ JRJE :
0.1% (WN)), Z DAk & 5> PDA ARE M HEamT R A 2.3.1 & [AIARICHARE - 5528 L CHbRIRE
BEWEL, FT_XUF Y —MRAN T DS B L (% 2~3, WIEH8~12),

234 ) INKFF L FTRUXY—RAID ) aF A< BEICHT A5/ R ERLILEE (MIC) &
B/ANEHORE (MCC)

GP Kz 7 (/' )v=a—2R 209, R YT b by, ZIHAHTF R 29, DV AEE_IKFEA Y 7 A 19, Hilk~
TR T IKFI 05g, ik 1000 ml), IOV LKFIFIE FT7 R0 2 — WiEAl R L, A3
FIOBEEIEE (BEN & TBZ) 2% 1~0.004% (Whv) @ 2 {5 RIATR & s iz 2 2 ml R L
72 & 21T 1.8~23X10" fi#l/ml & ANCT-05090 & NBRC 33016 D fiil 1Rk 2 0.1 miEfE L, 25°CC7 HH
K% L TR A Of N B PRLIEEEEE  (Minimum Inhibitory Concentration : MIC) & #E L7= (KIE% 2), #
D%, MIC Z{IE L7=Y > 7V % PDAFARESHUZ A H CRHEERE L, 25°CT 7 HIiGE L TR DR
/NEEDNONEEE (Minimum Cidal Concentration : MCC) ZRE L72 8 (KKiE%k 4), 7ods, Mo TRREIRKITATEE 2
L7ican=—%2 & H CRE R TREKICE F2 B0 W2 e L, EEICIEET 2 2 & TR L7,

T ¥ T ORI THTHEO=ar=—f]

BH?2 WTIHOBRNEEHERICEH Lo =—

3. MRLEE

31 N\OADETHOEHLEHE

ABROBEHEND 2D 5 [BIOREIZIBNT (4B X5 [BI X5 AZDIFHE] - =100 F DO FEAREGHIfE ), 2
Mt oo P49 T %S 30.8 CFUREAR (9 Bl 45 CFURTERR, SKIREE 259 CFULFEAR, B4Rk 0.4 CFULT:
W) E2potz, RIREE DA TIE 30 CFUREH LLTF D6 DA 80% % L sd7-, 1996 4EIZ B S MRS L7z
JHEENIZIB T DR A & 7 Btsaa 0% TRIREFE 9L IZZRROER CTh o7, —7, O
1% 7.6~77.2 CFUPERR (1 84720 5 KD FEMEs A U 72 FEME) & 70 0 EIRRkES iRk o 6.0~1422
CRUREM CEERIRERL © 204 CRUREAR) & bl LTl <, sl 1 B247- 0 ¢ 100 CFUPEAR %
25 b DT oT2,
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N aF U~ BEIT A X T HIEICBNTRER (HR) & TERICEAEL, TEEORERRETE
BZTHEFEMOFERTH S, Lonl, B RREICEIT2 M a7 v ~BEO EFRIE, BEN TR
4.2%, R NT A 18%, FHIT 210 E 2o T, BIRY A Z 7 0La LRk, JRART A 2 7k
FEfisk D% FEE LT M) a7 < BEO SRR\ &390 o7,

JEAR A 2 BB T IAROIA - EFEAT O HAENT ZAOWAMGGLRHRE N R EE L E X D,
ZTRAENY ZAORHE TEE 2 B - 5 FIIE, 50 BOPHEEHEER) (2oWT, & 1 IS, Sk
BB L OMERE D & ORI E SR, £ 2103HE 10 27 (CFU) OLRRE 27 =—I2 50 55%0K
WO L~V OREMER EAFRBLOEERLENEIURT ERICEL D, IR, FEe L
THEETL M) a7 ~)El 39 (HAEE 42%) UM SRIRE E LTE, ar=—HDZWn
JIELZ Mycelia sterilia (B8R ARSE2ERE) 335 M8 (A 36.1%), <=V v AJEH 236l (254%), 7 7 KA
RY T LER 21518 (282%), 7 AIVELAJRE L (55%), A - FENGE 331 (36%) 72L& TH
o7z, AHREDZEREHIERINE & LTy 7 RARY U LAJRE, Mycelia sterilia, ~=3U U ABEHAZ
&G, NYANDZEPRIRRED AT ARALTND EBLETE L O, ~=U U LAEREITF/
IOREWR ALY LTI 2B Th 5, HIRYA Z7 B TR TR EEZHOETHY a7 L
~BEA~OBBEFHRET DEENEH I MR H Y, BEMROE FRIREO 7 Fii = U v ABE»
78, FABHACEOTHN=V ) & AREOS AR T S LE L LB S,

32 MYITFIIREREDBERYE

# 3121E 5 CTORARMPEZEIND, FBENTRALRENTADOK 2O HELT. 74RO NY =27
N~EEE 2 DD N—7 (1 ~TH) \[ZHF LR E T, MAT, 1 (FERICE LD, LUFFH
B ZI3K 7 —7 0 15°CE 25°CTOR KR ZFEF 2779 (1740 ANCT-05001 & ANCT-05100, IT7#Y
> ANCT-05082), # 3D L 91 TR 728k, MAUI 28k CTh o7z, HWIES A &Z 7 A% CIX TR OB
b m< 50%LL a2 EH Ty M, KifEE Rz, ZOFRKIZOWTUIAHTHY, 4%k
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Creation of the Microbe Manipulation Manual
of Experiment Extension Courses for the Public
- Enokitake Mushroom (Flammulina velutipes) Cultivation
using a Household Electric Refrigerator -

Iwao TOGASHI
Shunsuke FUKUCHI

Abstract

Several times, enokitake mushroom (Flammulina velutipes) cultivation were examined
to make the manual for small scale cultivation using 200 ml culture bottles and a refrigerator.
The results obtained were as follows:

(1) Many fruit bodies occurred in the media made of spruce sawdust and rice bran than
PDA (potato dextrose agar) media.

(2) The fruit body formation was promoted by Kinkaki (removal of the mushroom spawn)
and water filling processes after the incubation for spawn running at 25°C.

(3) The fruit body formation in a refrigerator at 5-10°C after the incubation was promoted

by light irradiation.
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FAER 17.9+1.81 18.7+=0.58 12 25.0+3.79 420=%+=1.15 540+1.15
X R AR RS
ERLEEL
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M1 &2, 2N ULEED PDAMIE /) o 7 REEHCRA L= FEIKOEE %57, PDA B
TIHHEAENELS, D O—HOFEROEARIZAY « ZEHALl, TIUTK LT/ a7 XTI, Eik
Lo THAEADHRE RANRRRLINRE LI TIEETH o7, UL EORERN GEIIRICIESR o758k % —
EEFRAEIHHITIL PDA B D & 7 27 XA E LS, FEHE L FHEEROENS BB LD
PP AR RN B ATREME DS R STz,

X1 PDARMIE AT 4 A7 TRAE LT ) 23K (£ AR, A B4R)
HEiFRILEL

X2 oy XFEMEEIRT 4 27 TRE LT ) X2 7EK (E: A%, £ BER)
HEFRILEL

32 FRELEICRIFIBEHEORE

FHE DSBS 5 2 DB TR T D - OICH @K D » 27 XFiE & 7 27 XA vy, 3.1 L RO
BB AT - 1A RAE 3ITRT, £ 2 &l L TN ENBD L2 b OOFH AEA 7~17 B4
ML, Wi B2 100CHO N TR AL 30 AT ERIA ARE L 720, 25°CTORGHE A %
GO AN BEN 42 AR £ TN L7-, 310/ a7 XEFHICORE ARG R & ik U CRERETH
DR B BIIFEEEIRD, WIET 4 A7 % ) a7 XEHEICEZ 52 & THIRE Ch A %E - &5
DERERICAT DIV, ZOFREITABRITRFT A BT 5%, TERFIEA IR S 2 K i O B ZEA
OKG372 L) Mol ERBEZ D, bbb, /a7 REHO—HRTeX ML LR HEET A
JHEE IV G, FHHO LET R TEE D /a7 AR TR Sy DKy MRFF S 472 ATREMED)
BV 7ok, AHEERBRCIXE & ST TS TR,

312/ a7 XFdEE &/ a7 REEHTCHESE LIc FEEOFEZRT, HENIZITABR I HEAERN
BN TWDA, FIN & U TR L7 RS LT L HEZR T2,
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£33 Jay XL ) a7 JEREZ ORISR ORE R GeHE~ERE . A LK% 10°0)

B % INE (g) Tl EEEY REEAHK FDEHK  BEEX

HE% 138+294% 21.7x1.16 11 19.2+7.23 30.8+6.03 41.8+6.03
BFAER  134+259 237+289 12 18.0+7.00 305+961 425+961
X1 PR AR S
E:FRLIEFAL

K3 oy X ) a7 KFEETRELZ ) 227 7EK (B A%, £ BER)
F:FLEFEL

33 FRAQEEICKRIFTTENS &FKOR

31T/ ay XEEMIB L322 T/ a7 XFEEOEMMENENEIVURINTZZ Eovb, WIZHEOFAIC
MR THENE & FKROEENR 2RI T, ZOMREER 4ITRT, £ 3 &L THARO IR E
EARBDRIGIZIEIN LTy, FE LRI AR E ZREVNIE U)o Tln, S HICEAROFERDULE,
HEB LOBRIBROEEFRAEN NS, ENE SR E T 2 & CRIBIAY e IR EFENFIREICR 5 2
EBNHFTE D, 7k, BERTIEFE 3 &I L CHEERARBOBMEMAHR CE b 00, BARIF
EDOREMNE L FKROMBEIIHA BRI oTe, HAITHENE L EKRETo I FEEOFELRT, HEOERT
IZHEAZEDBNRRDEWFRZIRD A L, WA RIS O BB EF L,

£a4 Ay XL 7 2 R A,
& LKA N LI BRI ORER GEIF~ERI : N TG4 10°C)

B % IRE (¢)  # BEEY XERH  RIEH BREEH
HE%R 132+651% 350+14.93 11 203+6.66 337+814 447+8.14

}FAER 216+0.35 121.0+7.81 12 16.0+1.73 30.0%+0.00 420-+0.00
X O SRR UE (R A
T BRI 25°C, RE%3

UED X1z, BARTIIENE LKA 2 & T FIROIE & AL, FE3H & BRI B i

HYZ D, ZOHERELTL, BELZICIVBNLE ) 27 ZFEEPERESND LR, 27 X8
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W ORI 2R A 525 2 L1270, FFMESNIILDEEZLND, SbIC, WM&
DR DBEEHRE ORI ATV, FEEBRA~ORIF & e To L HEE SN D,

K4 oy XFEME ) a7 XFEEZ W,
BnE LHKEIE LT RBICEAE Lo ) 2 3K (E AR, £ B4ER)
ERL4LELT

J 3y R E ) 27 AFEEOMEE CTHENE LHKROREDN R I, RICEERE ) XXk /o
7 RigEME R, EERT 0 A7 (FE) &/ a7 TEEOPBOENETKOFEHIICELE L. (T
LENEHY), TOMPEERSITRT, WEHLICHEKRERT Z & TTERIEOAREEML, BEET A
7 (FEE) DK L CFEIBROWEDNBD Uiz, ZOMOEEIZRE RE NI Uled o 7ehd, B
EHFKIZE ST 27 ZFEHE CTERIB O N T Y X0 NS 725 2 ERFHER SNz, TEEDOREIZDS
WTHFEREMIC L 2RI A DN 0Tz, LLEnD /) a7 ZRFAE AW THE & LKA T 54,
B AIORRL R ADBHAERTIHERT + 27 (FH) THHARIENEIRF XD Z L2k b,

#£5 Jary AREMERW, EiKkT 0 A7 (FEE) F7203/ 27 XFET
HKDONRABIER L 7= 847 ANCT-08001 DARFEFABRFE R GETFE~EREL : ATKE4 10°C)

] E K IRE (g) x % BEEY REEH  FIAH% BREEAH

Bk A 225+445% 42.3+26.31 3 18.3+058 32.3+558 453+558
TARY E: 16.4+289 16.7+8.96 183+058 33.7+153 46.7+153
Casz 5 217+101 1065+212 - 1534115  300+173 400+173
BE i3 2074330 55.7+9.29 10 1574404 320+520 420520

X W SRR
TE  BERIEE 25°C, WE b, KIEHS

34 FEEDEEICRIZTROEE

FEEG BELAEE) (ST 2O EAHET 272010 a7 G e ) a7 ZFEEE AV, W
DE KA LRI D B v 0 & N TR Sas & FIERNEEIC AT 25 R AT o 72, HFon
T AER A RBIRT, WERE DICWE L O TGS R RO RO L BHEOBENSAEL, B4

RIZALRSRETINENER Lz, ALKEIHIN 7 AR OFETICCIZHRE SN, BHFIZBWTERN
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KN AFT 5, —F, WIEEOEMNEE XD LK (5~10°C) , EKHERRETHD, =/ FX 7D
FREFEIISCCUL A TH B Z LD A TRG S E BRI X DN I/NE L, OFERBEREICKRE 2
B B R 1A L SR A

F#6 oy XEEHE ) oy AREEE R, EE L PR E i LT iR O fE R
(EEE~ERE : N TR 10°C & FEEREE 5~10°C)

® B B # IRE () A & BEAH XEBH% FIA%K  HEEXK

AL HER 132+651% 3501493 11 20.3+6.66 33.7*x8.14 447+8.14
=

SR FEZR 216035 121.0%7.81 12 160173 300000 42.0=0.00
FEEH BER 13.4+087 75.7%+9.50 11 3371250 520*1212 63.0*1212
mEE AR 147241 1923+36.69 12 31.0+0.00 440000 56.0+0.00

X R A HE(R =
ERL4LELT

5 (LB Ml CAEFPOFER, K5 (FB) IBRIROFEEDEREZR LI, NTXR &%
MW= FEEORE (K4) L, WK S BITHDHIR < TRIVNED 7229, N2 T, BAERTIE
BOEPEPSTz, EEBRETLE, =/ X2 5 OERRRIIICOENER T, RN EEHE,
£V BRI DT EARTE I IEE Tl LW ATREMEA VRIR S v, FIHMRDSEE & AF Z i T T
IBRTIE, —HFRIICTH HDHRREDN A I AN D TROBLED KD b,

HER—

HER— FER—

X5 oy AFEEE ) a7 AR, EE EEKRICRAE LI TFER GEFE~BEL :
WERE - 5~10C ; LB : ABFTOFFEAE, FTE : #E%OFFKEK)
H.FEALILFL
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FEDIMZH LT a Y TORUEN KD HiL D, &ML 45 AfifE, MEEIZERARL 30 HFRE T/
XX OFFEEPINHETE D, 7ok, FHERHIIIES BN Y72 25T & ke T, 25°CRRELLT (FTREZRIR
D 18°CRREELL b)) OSEIRERE M A E < ONEE LU,

FIERWEEZ WD T ) X2 rfEO~=2T7 Ve LTI, VT 4oA Y (RtEHEAALRE
PERINT I M s 381T) D 6795 (201043 H) I [TRURICHID 2 AWM O/NGE#IE] (£ 7 HE T
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Evaluation of Inhibitory Effects of a Mint oil, ¢-Menthol and Menthone
on the Growth of Cladosporium spp., Aureobasidium spp. and Botrytis spp.

lwao TOGASHI
Chie HINOKAWA

Abstract

We tested the inhibitory effects of a mint oil and it’s two volatile components on the growth
of eight strains of fungi (i.e. Cladosporium spp., Aureobasidium spp. and Botrytis spp.) using direct
contact experiment based on an agar medium dilution method. The minimal inhibitory concentration
(MIC) of the oil to four NBRC'’s strains (C. cladosporioides NBRC 6348, A. pullulans NBRC 6353,
B. cinenerea NBRC 9760 and NBRC 30915) was 0.2-0.3% (v/v) at 25°C. MIC of 4-menthol was
0.3-0.5% (w/v) to the eight strains including Cladosporium sp. ANCT-11002, Aureobasidium sp.
ANCT-11003, Botrytis spp. ANCT-06001 and ANCT-06022. On the other hand, menthone to

0.5%(v/v) concentration inhibited almost none of the growth of the all strains.
1. XL&IZ

Forx OAEIRZEMIZIT e N OISTHERBEIC 72 CATSHMAm A4 - AR LTS, BRMIZITR= Lok
FEOKIEI D EVEE 2+ 1 e (Cladosporium spp.) <R @AEERE (Aureobasidium spp.) 2, /~7 A
HEEDA F I b~ M EOBEB L OMEE IZRANOYEZ 5 & 23 KEGh £ (Botrytis spp.) ¥ TH 5,
WMAEMZ LD N T TNEMGD & T DMEMKFZEORKE LTE, —BRANCKERERRET Y v LA, Ry
A IV —)VRIe EOIER - FHSRLEWN D22 D& FER 7 e H (REERREA - B e Al & o0&
AN ARSI TS M, HEEE LIS LIEEAIL D bR2eMA A — V0@ R A % ifte
BRRnd s 2L &b,

ZZTEELIIPESEN S D & SNDBMTER L, 7 vh ERRARR & O REHEE SOOkr% A
FZa— X & TR H =l OB BRI A T o CTE 72 719, 5l & X AT, Ny e E0E
FROYDE ) TR A REfal U CRAER &R ED Bloxd 2500 eIl 2 7o, Ak A4 —

* B A R (2021 4E- 9 H 23 BZHH)

AR TR AR 37



JEJN T3 e 55 REF R e S 28 69 7 AAFI A
JOURNAL OF THE NATIONAL INSTITUTE of TECHNOLOGY, ASAHIKAWA COLLEGE  No.59 March, 2022

V7 BIZIXAAR N BOFEMMPSH O, Fiiz 7o R 55 OB C Z AU HE IR O R LK TS K O pE
SEOWRHLZEN D Z NSNS,

2. REEAE

21 tEMHE
211 HEEREEER

HEFERRIZIL, 7 v e L L CCladosporium cladosporioides (Fresenius) de Vries (>NBRC 6348 & JitL) ] = 5
RAFE D Cladosporium sp. ANCT-11002, %Rt & L CAureobasidium pullulans (de Bary)Arnaud ¢™NBRC
6353 & Aureobasidium sp. ANCT-11003 , JKf&a7 & & L CBotrytis cinenerea Pres./>NBRC 9760 & NBRC 30915
¥ &L U'Botrytis spp. ANCT-06001 & ANCT-06022 DA 518Kk A FV o, T D OHEATEKIL, H /K BRSERUR
7 MR A hu—2%X (PDA) Hilll CHUSRRF SN TV Z b D TH 2, FRBRIZH N 255 1213PDA
EHREEH (EAR90 mm, LU TR &My, 25°CIZCLAERM (NBRC 9760, NBRC 30915, ANCT-06001,
ANCT-06022) , 2iff] (NBRC 6353, ANCT-11003) F7-i%3#fi] (NBRC 6348, ANCT-11002) DHijhs#E
ZiTo7, LT, R LS an=—0bal s R—7 —%& O TERIEHZ LT B EAES mm O
BIET 4 27 2l & LTV,

212 #EHH

N RSN > 2o~ A3l (Oil of peppermint, #&IK), 7~ IIEIMD FEERK Sy DE ) T /L2
A REUTHABE TR D - A h—v (Rpth, fEIR) &AL Ry (BHEEIT%, RIK), =&/ —n
ixF v e Ro= % 7 —v Bk, 99.5%) ZfElL7=,

2.3 A EEEOFEE

EEARSIE (121°C, 154)) LT 70°CLL FIZjik#y L7 PDA H;H#1lZ 0.05, 0.1, 0.2, 0.3 3L 000.5% (viv)
2725 K9y DA TIN LT AR 2308 U 7o, [ERIZ, 0.1, 033K TN05 % (viv) 12725 &
T AL P 2R LT 90 O ks, =22 hr—/L-1 & LT PDA 5D DNt i 2 22
TR 7=,

FI2, - A =109 % B % 7 —/L 10 MUTHERELT20-A & b=/ DT F ) — )RR AR LT,
EEARKIRE £ Z 70°CLL FISHA L7245 100 ml o PDA B3z, [Fle% / —/VRikE =% J—/L% 01 ml
E04ml, 03ml L 02mIBLC05EmMI & Oml ZFENENGTNTH I ETEAL P—/VREN 0.1, 038X
N0.5% (Wiv) O FHEEHAZFIRIL 72, =2 hr—/L2 & LT 100 ml @ PDA £#llc— % / —/L-% 05ml
N U7 PR 2 RS L7,

LI EDB AR D 92 2.1.1 OBMEEREREDEHEIET 4 227 & VB L, /X5 7 4 LA TI—L LT
%12 25°C - 10 HMDOBEEREZBIE L7z (BE%3), £ LT, AHICLY 10 HMRE#EE O PR
Dan=—hHEE (%) ZFHEL, FHEFEROFIRE UL, PSR = v =— 5% 75%L E%
l++++], [A] 50%LL E 75%A % [+++], [A] 25%LL F 50%A % [++], [A] 5%LL | 25% A% [+, [A
5%Adit % [+] BIURERLE 0] & Lz, BRZR LICOW TIRERBEMEBIZC L OME bITo 7,
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3. WRLEBE

31 Ny HHBDHAHEFE

JIS Z 2911 7 OMRFLHERER VLD 4 BEIZHRE S5 C. cladosporioides NBRC 6348 & A. pullulans NBRC
6353, % L C B. cinenereaNBRC 9760 & NBRC 30915 i3k L, ~v B4 0.05~05% (viv) #ML7=
% PDA SEAREFHEE = b m— L1 @ PDA AREFHECRIAT L 725t EVEMEA K 1ITRd, /Ny DIHORE
bR LR R O = m =— 5% (25°C - 10 A EEEER) A Lz, 03~05% (viv) OIRET
MEREROERREN L BEEINR -T2 End, M3 Ly IO 4RI T 2/ N EE (KE)
FH1EE2EE MIC (Minimum Inhibitory Concentration) (% 0.3% (viv) flit 725, £7=, BT S IHB L2
BreriZlE, KA © NBRC 9760 D/~ J1{H0D MIC 23 0.2% (VIv) fhilr & 72 %,

# 1. NBRCHROEGER L JKEOD BTk DNy BiMOH A 5 (25°C - 10 H[FEEE) X

BR &
# % | NBRC6348 NBRC6353 NBRCO760 NBRC 30915
cont-1 | ++ +HH+ e+ o+
0.05% ++ +++ o+ o+
01% | +++ + +++

+ +

0.2%
0.3%
0.5%

X Pl CTEMEREMEEAE, ++++  SEHEEHIR O 20 = — HE R T5%LL 1, +++
[F] 50%LA | 75%A, ++ : [F] 25%LA | 50%A, + : [A] 5%LL F 2594,
+ : [Al 5%:ATR, 0: R L
1) HfRFE S NBRC 6348 : C. cladosporioides, NBRC 6353 : A. pullulans,
NBRC 9760 & NBRC 30915 : B. cinenerea; »~v JHHEEEAL : % (V) ;
cont-1 (> ha—/b-1) O~y IIHIRE : 0% (viv) ; MR LEL : 3

0
0
0

o o + +

32 LAY b —=LDOih EENE

Ny FIMOH EVEHIT Ay DICEENTWDEOBEBEL TWDHEEZOND, Ny DAY %
— R 2D ) TARIARNTHL DD, ZD—DTH 2 0-A v F—LDiH il % iHi L
7zo 21 O AR 2 FHMifE R A K 2 IR T, vy AMOLE L FIMKT O -2 v P —VORE FR & 3EiC
PR HIR T O 2 v = — HEEID L, 54 Ik 5 MIC 1% 0.3~05% (wiv) EH#EE2C& 5, 728,
Kl1oarbo—/-1 LE£2Dary bu—/L-2 OFHEEME RO 7 7 =— 5 ROK MG RIC AR
Molz, TH J—/VIRINRE 1% (viv) @ PDA £5iiCl% NBRC 6348 & NBRC 6353 DO H AR 2% K
IEES RN IZ L35, NBRC 9760 & NBRC 30915 i) LT [Ffk & bz,

3T IFENE AR (ANCTER) ICxid 3 €-2 v b= DBih itz Ry, -2 b — VDR
A ORI O 2 v = — HEENEAD L 72, (54 BRIk D MIC 13 0.3~05% (wiv) & 52
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T& 2% (ANCT-11002 DA 0Mhod 38 L W MIC 23FEVY) . ANCT FRIZVWT 6 B THTE X O3 2 5118
TEE O HPEE LT EETH 5, ANCT-06001 (32 A S & — LR EHANZ M2 K7 & (Botrytis

sp. NBRC 114508 & LT 2020 4 6 H 12— %7t W) TH DA, €-A v b—nicxtd 2 82k 21t
X707,

#$2.  NBRCHEDBMAER L KT BICkT 504 h—1LOFLH ETEME (25°C - 10 HjEzE) *

&
% | NBRC6348 NBRC6353 NBRCO760 NBRC 30915
cont.-2 ++ +H++ +H++ +H++
0.1% : + ++ + ++++
0.3% * + 0 0
0.5% 0 0 0

XU BEVEMEHMEFERE R 1 ERIT
1) EHREEIERLEFU s X2 F—/VEREEN : % (wiv) ; cont.-2
(mr hmr—1-2) 12050% (W) REO=Y ) —L &gt ; MK LE : 3

3. JH)IEERER O BEAEE LK h BlTxd 5
O- A2 b=V DFL ETEME (25°C - 10 HEEEE) *

R FE 5
# % | ANCT-11002 ANCT-11003 ANCT-06001 ANCT-06022
cont.-2 ++ +H++ +H++ +H++
0.1% : * ++ + +
0.3% * 0 0
0.5% 0 0 0

X Pl EVEMRHIFEEE c 1 LT
1) HEE S ANCT-11002 : Cladosporium sp., ANCT-11003 : Aureobasidium sp.,

ANCT-06001 & ANCT-06022 : Botrytis spp. ; -4 > h—/LILEEHLT LR I
#2 ELFELC

33 A2 bhrOihEFEM%E

N HMDE H =D AV XY —srTh D AL b Obh BIEM A [FERRICEE L7z, NBRC #RiZxtd %
SRS A 2% 4 12759, NBRC 6348 & NBRC 6353 (3 A o b D2 B & O EstiRmoan =— 5
BRI DEE SR LTZA%, NBRC 9760 & NBRC 30915 Tl 05% (viv) Th =y hr—L
(cont.-1) & ZEENENST-,

2 5121F ANCT BRIZxHd 2 A > b > OB BIEEOFHliFE R4 7~k 3", ANCT-06001 Ty 0.5% (viv)
Thay hr—/b (cont-1) EEENELS, ZILISD IRETIEA > b ORE ER L IR 3R o
0 =— AR T BN E LR Ui, LLEND, A2 b=V L BipoTA Y b OBEERRIS
T DRG0 EIEPEIE <, ARG CHERBERR IS T2 MIC 1T E TE 2o 72,
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# 4. NBRC RO BEAER L IRED EITx6d 2 AL b OFil ETEME (25°C - 10 HHEE) *
_________________________________________ AR ]
| NBRC 6348 NBRC 6353 NBRC 9760 = NBRC 30915
cont-1 | ++ ++++ ++++ o+
0.1% + +H++ ++++ ++++
0.3% + ++++ 4+ 4+
0.5% | + +++ ++++ ++++
X Pl ETRVERHETRAR K1 LR
) BEREZIEIERLERL 3 A2 P URERANIR L LFLT ; cont-1 O
AN REE 0% (Viv) 5 M L% : 3
#£5.  ANCT BFROBREAEE LKA EITx6+ D A v b OFil BRI (257C - 10 HHEEE) *
_________________________________________ R S ]
B % | ANCT-11002 ANCT-11003 ANCT-06001 ANCT-06022
cont.-1 E ++ ++++ ++++ 44+
0.1% ++ ++++ ++++ +H++
0.3% + +++ ++++ 4+
05% | + o - —

¥ PUh ETEMEEIEAR - R 1 EFLT
) BHERIIRIEFEL s Av FUEEHALINIZE4 LFL

Bt

4. FEDH

Ny IO ERIINEE ) TR A RO -2 b—T, ZHRS BODBFELLE S T A RO
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g

Attempt of the Cryopreservation of Shiitake (Lentinula edodes)
Mycelia at a Temperature Zone around —18°C using a Domestic Freezer

Iwao TOGASHI
Sachi UTSUMI

Abstract
The preservation of four shiitake (Lentinula edodes) mushroom strains using mycelium-

agar disks with several kinds of cryoprotectants (i.e. 10-40% (w/w) glucose agueous solutions,
10-40% (w/w) sucrose ones, 1-4% (w/w) sodium chloride ones and pure water) at a temperature zone
around -18°C of a domestic freezer was investigated. The survival rate of the four strains
(ANCT-05072, -05152, -09005, -12001) was 100% only in 40% (w/w) glucose agueous solutions
for 35 days. In 40% (wi/w) sucrose ones, the rate of the three strains except ANCT-05072 was

100% for 100 days or more than 100 days. The rate of ANCT-09005 in the sucrose one was 100%
until 180 days. Unlike saccharide aqueous solutions, a negative correlation in the survival rate and

in the concentration of sodium chloride was observed. Except 1-2% (w/w) of sodium chloride
aqueous solutions of ANCT-09005, the survival rate 100% maintenance periods of all others were

7 days or less than 7 days. Similarly, the rate 100% maintenance periods of the all strains using

pure water were 7 days or less than 7 days. The survival rate in the cryopreservation using a domestic
freezer is affected by a strain, but the concentrated saccharide sugar solutions were suitable for

cryoprotectants of shiitake strains.
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1. [XC&IZ

WIRT 4 A7 EE RO EAR - EROBRERAICB O CIERE - FEiE - SRRSO EEIc L 5%
B 2HbD0, —20°C TIIBEKIRDO-85CRMIKRZETR D-196°C & LN THEFRNMELS, Rz A 27
(Lentinula edodes (Berk.) Pegler) &t < %/ (Pleurotus ostreatus (Jacq.) P.Kumm.) [Z3EHL S22, —J7,
EHEOITEAE - EROBERERGFOK =2 2 MEAIAVY, —20°C (ETRSIE O FZER M) OF|FH alaer:
it ¥ LC& T, TORE, YA XL e T X TOEKIZBN T Va—X, Rya—2A, </ h—
RIgED 40% (Whw) KR 2 HAERERICHW D & 10% (wiw) 277V & ) D /KESIR L D b AEFROUE
WRIAD D Z L, BHEANCERT 4 2 27 Z B IRaEIR (LRIRE D 7V o — ZKiEik 72 &) &3 25°CT
24 MERTE S 2 & 20°CHAE COEFEENLET 2 Z L AP LN LIz,

AT /2D a2 A MEMAZ K D720, v A Z FEka ek U CREY BERIC X - CHNIREICES)
U5 A7 FRER BN BE OIS (K-18°C) TOWEIRIFO AlRENE 2 Wint L7, B IR#EIR
[ZIFZZ v a—2A L 27 a—20 10~40% (Ww) KIEHER LOHT U 7 AD 1~4% (wiw) 7KIEHE %
HEA L7, 2 LT, BERAAT O Z & 7 KBRS Lo 56 O AR b A IR BIZS LT,

2. EBAE

21 fEAE
211 HREHEET AT

A Bl LTI E R ANCT-05072, ANCT-05152, ANCT-09005, ANCT-12001 0> 4 Hiftk%
AW, Wihb BARRESERORT b7 %2 ha—2%K (LT, PDA) (ZTH TCTHEMUSBRIRE L C
Wb D TH D, BHERIFABRICHW A B 5 mm OEET ¢ 2 7 12OV TiE, B2 90 mm @ PDA AR E:
HICAHERR 2B L C 25°CC 14 BRERIGEL, an=—%2RT L a7 R—F —CH bk 2 & TfF
LTz,

212 WHUREIRAERL

BAEEERIIIO T S DGR T3 - ko> D (+) -V ba—2R, 27 o—2AB IO )
LATHB LT, Zva—RE A7 n—AD% 10, 20, 40% (Ww) KRB X OHLFT MU a0 1, 2,
4% (wiw) KIERZ AW, £ LT, #KOREIMZ =67 10 FEO B RHETK 2 5 E 78 K DR L
(121°C - 1543) BIZAFBRICHE LT,

22 RFEREHER

2.2.1 W ER X OWREUT Ik

15moOTy Xy FL78l~v A 7 aF a—7 2 2LUTR LEZEERT « 27 5 & A, SR
1ml ZHELTHEEKT + 27 2K E8 -7, BB UCHCRERTR - FREEFMMAEEE (401 U v b
WNEAT) OEEE~RK 180 HRIBA L7z (24 R F-14iR%-18.6°C, ZEiRIE—201~-12.3°C, 7 XU v
B 57— % — 1 H—DL171 THIE), I TV o T L~ A 7 aFa—T % 30°CHA o F 2

45



TN T3 e S5 RE PR JE S0 58 59 5 A4 3 A
JOURNAL OF THE NATIONAL INSTITUTE of TECHNOLOGY, ASAHIKAWA COLLEGE  No.59 March, 2022

—Z =2 20 SR U CHRBR L7,

222 R OEFMERR T

[ELAE 90 mm @ PDA SRREEHE 1 0T 2.2.1 127~ LT R DBERT 4 2 7 5 Az L T 25°CC 10 H [#ikE
L, R R AR A FRBIEEBIZE LT, BIIRT « A7 DD EDRAYEAE LT PDA FliisHIC
B LICRERCAFE LT L, LA SEDERT « 227 Off&E TALFR 100% & L7z,

23 FRERERD pH LKA TFEEDRIE
FHFERAEED pH (25°C) DOMIEIZ= v 22— « N 4R pH F2 AV, KOTEME Av (25°C) D)
ENLXT A 37 AAED R —H 7 VK iEMEE Pawkit 2 VW TIT o 72,

3. HERLER

31 JIaA—RKBHEEFHRERE L4 2 TEKROLEFIKR

10~40% (wiw) 2 /b 21— ZKER & WS IREIRIZ VT oA 2 7 ARRRO B R AF % 120 H A7, B
KT 4 A7 OREAFHARE) CEFREN) 285 L7, 25°C « 10 H B COREREAR & LT, 20%
(wWiw) 7KIEHR & ANCT-05072 DAHEGHZIX] 1, 40% (wiw) 7KIEHR & ANCT-05152 DFLEGH %X 2, 10%
(Wiw) ZKIEHRZ & ANCT-009005 DFHLAH %X 3, 40% (Whv) 7KIEHR L& ANCT-12001 OFLAE % 4 12FH
FAURT, a3 —RRE L EROMEEIZ L - TEFER 100%HERIF ORE 78 EORERITR L 503,
RANCITBFR AL )N D = & THEBER O AEAFE 100%HERFAEEL < 720, BIRT « 227 22O
FHAEDEL 2 2 R B BT,

100 r *—o B— |
80 _ =14 H [H]
—=—21H 4
—~ 60 F
S - 28 H [H]
" —C==35 A ]
ﬁ40- .
4H - 42 H [
20 - 1=50 H [
. . e 60 ~ 120 B ]
0 g-.é DL o= 4 o= § o= ¢ bA ) SN 4 DA
0 2 4 6 8 10
EERH

Bl 20% (wiw) 27 /b — R KRR & O 7= 3G 0 ANCT-05072 DR FAEZE (25°0)
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DERRIC K> TR D2, 23T Y U AOREN EFT 25 & AFE 100%HERHTI 0O BE
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# 1. NaCl /K¥Esik & -V T BRs I & 4 ERROAEFR (25°0)
NaCl ¥Rk FUE B HE T OELER (%) P
PR R I WAEWIR (R)
(% (wiw)) 3 5 7 14 21 28 42 60
1 100 100 100 20
ANCT-05072 2 100 100 100 60
4 100 100 100 0
1 100 100 100 80 60 20
ANCT-05152 2 100 100 100 60 0 0
4 100 100 60 20 0 0
1 100 100 100 100 100 100 100 80
ANCT-09005 2 100 100 100 100 40 40 40 80
4 100 100 100 80 100 40 0 0
""""""""""""""""""" 17 0 0 00 a0 o T
ANCT-12001 2 100 100 80 20
4 60 40 20 0

a) : VARG HI~EEE L7 LI S O BEIRT 4 2 7 O TICEARIEENE L 5 & AFR=100%
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=EL-BH

[=>]

HFEE100% 2 E(

EEAH

OANCT-05072
BANCT-05152
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< 14. 1% (wiw) NaCl 7K¥EHE T 4 EREOEHE I & 4738 100%I 283 L 71538 B (25°0)

EL-BH
(]

[=2]

H77EE100%F5E(

3 5 7

14 21 28 42 60
ERERH

OANCT-05072
WMANCT-05152
OANCT-09005
OANCT-12001

[X]15. 2% (wiw) NaCl /K¥HE T 4 EREO WS & 4738 100%I 283 L 7= 1538 B (25°0)
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o

oy | mANCT-09005
o
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= m ANCT-12001

B 2 o Hlp-=---==--f - =--===--==---=-
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Hoomamaig, . fL. .,

[X]16. 4% (wiw) NaCl 7K¥EHE CTO 4 EREOEHEHIE & AA73 100%I 283 L7153 B (25°0)

WIZ, #KERANTUA 27 4 EEOBRERT 2R CHEIRT 4 A7 ORSREAFE 28I Lo, B
Wi & AEFRZE b2 217§, ANCT-05072 DAAFR 100%AERFIIMIT 7 H B, £ OMo 3 Fko4:
175 100%HERATRTIE 7 AR &R, 2 1 OFbT R Y 7 2K & AR £ 72132 LA T O st iRk
RETHD LYK TE D,

# 2. fKZEHWTCEGRER & 4 ERROAEFSR (25°C)

FHAA R COATEE (%) 9

[ESENERE S st (H)
7 14 21 28
ANCT-05072 0 0
ANCT-05152 100 0
ANCT-09005 100 80 20 0
ANCT-12001 100 0 0 0

a): XLILEFEL

#3100, R L= K s RER O pH (25°C) & Aw (25°C) &7 d, W I OKIER HIRE OIRE I
FAZfE-T pH (25°C) & Aw (25°C) DFEDMET L7z, AT bV 7 2/KIERITMIFEEERIRHR & bl L C
pH (25°C) NLLEb TH DAY, A (25°C) IRIFIEFBEDIE TH - 72, —20°C T A & 77 EBHEDH
SRRDFEIR LBV EER & LCiE, BRI L 0 ESRIROMIRRONIMOK OB L, TIaEimaE L
SYREETdH 5 72D B e IR I E D VLB X DD, HEIRERIC SRR (Av OfE
PMEVY) ZRWD EHEIRT 4 27 (FERTIVE BRI ~OEHES T OB AHZBAEL, FHCHFEFH O
BVNRIBEIC Lo THEAHIIROBKR AT, HIENO H T AERHIBEN O3 T OFE & Kbt S b
AREME BAREZ HND, I BT, ERTIVNOKEREOMSIH A T 25 2 & CHIRIANES b OBy
IR A—=UNA L Y, BAREROAEFRNYGET S EHEET 5, UL, (kT MY o LK Tldmik
CNREFRRC A Zr DEGFRBMEN -T2 2 L s, A ORIBIEOHELISNC b A # 7 EfR O
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REHALT NI UL EDBEDY OREND D LEET D,

#* 3. HUHAERERO pH & Aw

RS ETE (R - % (wiw) ) pH (25°C) Aw (25°C)
(10) 4.4 0.98
7L 2 — A KR (20) 4.2 0.97
............................................. (40)  ...A0 _ ....0%
(10) 4.8 0.98
21— R KYRTE (20) 4.7 0.97
(40) 4.7 0.94
@) 5.7 0.98
NaCl K&’ )] 5.4 0.97
4 5.2 0.95
il K 6.0 1.00
4, F&E®H

ARFFECIE, ALY BEREIC L - CTHPNICIRE LT NVE U 5 FRER BRI RE DM EZ2 WD > A 2 /7
B D HGRERAT O ATREME 2T LTz, X 17 (SN O 24 R OIREEZA b A <9, Rl 30 PO il
FERE LIz Y METH L (24 BRI T 2880 [A1), #&H 27 v — KRB TONVIRE-186C, [FIZEMHE
—201~-123°C, [F-17.0°CLA EORFEIE 51 /31T, 1 A TAIUL 23 BERIFLEEAY-20.1~-17.0C DIRFEH; &
8%,

i3k L7 2 Bk (ANCT-05072 & ANCT-05152) [ZoW T, ZhE TICEE &M L 7=—20°CE R
WOV COHFERIFT — 2 — 3 5, LBER/TIIRTLE LTO 40% (ww) RED I L a—R b A
71— ZKERIZEB T DHEFLROFER D THY, SR 10~20% (Wiw) HEE TOEFREEFOTERE
K AITRY, 20°CEMRMBEO AL 2~3 [ O LAEDORER TH Y, [100] 13 100%0D HDALFE,

[=100] 1% 0~100%DAFF=E, [<100] (% 0~100%AKiili DAEAFHR A2 BT D,

ANCT-05072 > 40% (wiw) 2 /b 1— AKEEHR DL Tl 28~35 H [F 2 2 2 Ul TAEAFR 100%HERF 3
L < Zp 4@, ANCT-05152 @ 40% (wiw) 27 /b o — AKIRIR O ELiTid 100 H 8 %88 2 5 ik CAELE
F100%FHEREDEE L < 72 2 3LBANENENA BT, ANCT-05152 @D 40% (Wiw) A7 o — AKEEIROD b
BECIEW TS RS 80 H [MIFREE &£ CTAA7EE 100%fERF 4172,

% 5121% ANCT-09005 & ANCT-12001 OARRG COEFRE(\LZ R, 5k, HEKE O L TOF
JE R C O PRI O, 20°CEIRM R THER S L7 KO ICHTLEE (A 7 0 F 2 —7IZHET
A A L BHEREIR & AT 1212 25°CC 24 RFIRREEE) 2R 59 O WA B D IOat B L 72 5,

LU EDOFERN S BERRIC Ko CTRENEIR D AREMER H D03, A X 7 BRRO YAEFLE O HUS RAF CITE
JE RV RIEE & —20°CE TR R D AAFRMNC R E R RPN E U C T2, ZOJRKE LTH 17 1R
L72iRBEEEBREE T ClY, BSRIRAFEI S 2 R R OMBIN O KOFEREEDN KR E SHEIT LR o Teled &
LT 5, MAT, FERICE D N D S OOFERGHIE L W oA 2 7 ERROBFSIRAEIC B
THHFERER & U CEBERRDEE LW BN 5T,
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