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malt extract, peptone & glucose= Difcoiit (USA) A1 &-&
AFESHE. oM, 11 o)l e] AlOFS Sigmait(USA) A2
AHEEE T
AS 711 =] Al Hericium erinaceum®) 1A} A4
S0 g3 712 v A B ALalr] Y3ke] PDA) A o) A
10¥¢ A 53 Hericium erinaceum TA E cork borer(9,
0.8 mmE dHaHT. o] & 7|Ed €A U= PDAH)
2] 5 10999 g X (Table 1)o 23 & 25+1°C
2 274 ¥ incubatorol| A 10Y 7+ v &t A AR A&
A 3 95 s ZHsAed, TAY ASHEE A

= 1 +
a3 Zo|2 2435191 UrE $olo 2 BEatdrt o
A

AR o] 43S 250 mL A2 FepaAd] 1059 AE
# g, o719 PDA wj A o)Al 8UTF w4

7} 7k 50 mL 4
Aujorol e FASAIA 5% (v/vIA HE3G A, o] & K+
1'CE2 249 incubatorol] A 8¢ kA7) th& A& T4}

Aol AZZF(mycelial dry weight, MDW)S &3 &l
Sl A Mdsgh

Wl HF: e Auke PDARRR| | A A8 AL
A= 27 8 mm stainless steel pipeZ H A s T-FA <)
mycelium diskE 7+ thg, yeast extract-malt extract-
peptone-glucose(YMPG) ¥l K& 50 mL ¥ 250 mL 4
7} Fet a0 o] disk 3~670E HE8te] 25°Coll A 84 7H
HjFst ek 2 oul ke FE A 50 mLE &3 250

mL 7t et e gFd 5% (v/v)E A8 25°C
N 120 rpm 2 7Y B¢ & v st AAlskg ) o
o) 747} (Waring blender BLI1, Waringiit, Alrnr) (Ul-
trasonic homogenizer, Nisseliit 2, Japan)2 303 H¢F o
dghete] HujgAoR ARSI AT

AAF] FA gAFE v FEFE 7 filter pa-
per{Whatman No. 2)& A3 o}, =FFE 2~38]q
AR FM G} 70°CoAl A 124)7F A%3 & desiceator
o A gigo] E w7 WA stAA Hx
Z;H 0}04 X4 al: }931:}

vl XA AR Hericium erinaceum® viEo] A A
Hal= 250 mL A2 E a2 34 71 B A S 50 mLA 53
HhE B 235lo] A 23 12, 121°Col A 1087 HE sty
A3 ¢ X”HC’E S 5%(v/v) AEsAh 25£1°CY in-
cubatorell A 1647 vkt A 24 7+A 2 2 sampling
ato mle] geks ’SH—E A2 oAt} FAAE &
AL o) 70°CY xRV M 23 L, o] F desic-
catoroll A &Fo] & wi7tA] FAE SA 3t dRAAH

& ek E3 G AL Lowry H(16)E o] 8314
UV-VIS spectrophotometer(Shimadzu Co., UV-1601, Ja-
pan)& 750 nmell A ODg-& 743t AFstglon &
EA 2= BSA(Sigma, USA)E AHE-3153th @2 Phenol-
sulfuric acid¥ (17)& o]-&3}e UV-VIS spectrophotom-

T A ZFONDW)E

Table 1. The composition of culture media used for mycelial growth of Hericium erinacem (Unit: g/L)
Ingredient Media
MCM MYPA PDA ME YM YMPG YMG PYG GP GPY
Potato 250.0
K-HPO, 1.0 10
KH-PO, 0.46 2.0
MgSO0; - 7H-0 0.5 1.0 0.7 0.5
Fe;SO; o 7H:O
Glucose 20.0 20.0 10.0 10.0 4.0 14 30 20
Sucrose
Thiamine-HCl 10°
DL-Asparagine 1.0
Casamino acid
Peptone 2.0 1.0 5.0 3.0 20 1.25 3 2
Malt extract 30.0 20.0 3.0 10.0 10.0
Yeast extract 20 20 3.0 2.0 4.0 1.25 2
Agar 20 20 20 20 20 20 20 20 20 20

"NCM: Mushroom complete media,

MYPA: Malt extract-veast extract-peptone agar.
PDA: Potato dextrose agar.

ME: Malt extract.

YA Yeast extract-malt extract.

YMPG: Yeast extract-malt extract-peptone-glycose.
YMG: Yeast extract-malt extract-glucose.

PYG: Peptone-yeast extract-glucose.

GP: Glucose-peptone.

GPY: Glucose-peptone-veast extract.
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UEIH TN
H. erinaceum® W HEEA A2 9t %=
grao] 4 7] pHe G, Lo & 5 FAHA
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% ALY 453 E S5
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MM x| RIS 2HES H. erinaceumn?
& S ASAN I AAE Z

F - &
o] o Et&-& 7}k T, 60°Coll A A1 7 F<t o =
£ 50%, 60%, 70%, 80%, 90%, 100%51 TEE 2y
TEAOY, oI e 989 FH] Wty

T

E& oHl ®7Eske, 60°C, 70°C, 80°C, 90°C, 100°Col A 14]
ARE 1240744 AR FEe DGR A=
24 AEsgt B8, £524 7154 4% 98k
A3 WY FERH GV 0|85 SREYNE B
%1

23 ¥ 7
SoMESEINL

718 W R o] MWt Hericium erinaceum®] TAME S
of 4w A& Hust7] 98t 1059 nAMAE
Abgate] TAA S E 2 UEE ZAFSE A3 Table
29} 2t} veast extract-malt extract-peptone-glucose
(YMPG) vl o) A 5.98 mm/14days 2 TFAHE40] 714 <
A3 Ao 2 YEFRET, veast extract-malt extract(YM)
HH AN M E 5.9 mm/14days S E B E Ag-§o) 535 23
HE At AA AL A= Fig. 1elA4 B vhe}
o), YMPG wl Aol 4 556 g/L=. #t Az A FMDW)
oqlom, mushroom complete media(MCM) Hj) 2] o]
T 438 g/LE vind 22 A0E 2 A 53
TS A=z ﬁ”\hﬂ%kJ A gk YR YMPG H|

15 7182 243t 2 A8 A3,
W 259 4 A 489 HAAuGeEE HE
&tz 712 A2 AAE YMPG w) Ao} Anjudkail S 10%
HEste] 20~35'C HYollA zZtz dAe== 249 in-
cubatorol A 120 rpmo. 2 84 7t viFstH A AR A
#3 Aaksta] Fig. 29} &2 2348 2ot ol & 24
= gty oz 4# R Hericium erinaceum®] A& 2]

mlo rﬂ
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Table 2. Effect of various media on the mycelial growth
and density of Hericium erinaceum

Mycelial growth

-1 el "_’l
Media (em/14 days) Density
YMPG 5.98 -

Y 5.9 -
MYPA 2.72 .
YMG 2.04 ‘e
MCM 474 .
PDA 4.62 .
PYG 192 .-

GP 285 -
GPY 1.06 -

ME 1.32 .

ll‘For illustration of symbols, see Table 1.
“': Thin, -+ Moderato, ---: Thick.
6
5|
p o
~ 4t -
E a
S}
E 3_ p aser P o
[m)]
=

2t

1L

0 1 L L¥[ 1 b P LB >

& Q S Q O S

éz Q A§ § (G $ (Z\ X

Media

Fig. 1. Effect of various liquid media on the mycelial growth
of Herinaceum erinaceum.
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Fig. 2. Effect of culture temperature on the mycelial growth
of Hericium erinaceumn in the YMPG medium.

#HA v FeE 25~30°CRT} o7k e 20~25°CAlA
Abe] Aol S5 Ao VR THIS-23)
Z7) pHOl YF: #AL 459 A pHE HES A

YMPG Hl A pHE 40~80 BHWE 2z} =33 t}&
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121"Coll A} 1582 Bdte], 742 o] A8 ol Huj g &
10% dZ3te] 120 rpme] WEFE T 2 25°Coll A} 647t )
Foto] dAFE S8t TARY S
33 2S Z2HE A gwrHez o
vz A3 FAVSF pH 550 A 71 423}
~60H Y Wl M= FAF] A SAFe]Y
TH20).
AEF 9 oA B0 v = HE2FE dotr
7] 9Jste] Ead Y\IPG Al of] ZufjFed |
o HelolM HEHE 3led 25°Ceal M 120 rpm 2
Z 8Y 7 uetslHEA 2Y ﬂﬂ o2 AZ TAINF S SF
3 Fig. 42 YeEIU AT YMPG s Xl A A uj o o
HEFS 9% 1H%Z 39S o vl 6YA AxTAZF

-
o2

ol Zt7} 69 g/l 2 72 g/LE $3A Jehgo)
uj A ko] G Ak v ol A AR FS &
otH 7] 93} 250 mL A&l 7] e x] o) o2k

£ 35,50.65,80 2 95 mLE 25t B3 ohg Ml
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Fig. 3. Effect of initial pH on the mycelial growth of Hericium
erinaceum in the YMPG medium.
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Fig. 4. Effect of inoculum size on the mycelial growth of
Hericium erinaceurn in the YMPG medium.
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Fig. 5. Effect of working volume on the mycelial growth of
Hericium erinaceumn in the YMPG medium.
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Fig. 6. Effect of agitation speed (rpm) on the mycelial growth
of Hericium erinaceum in the YMPG medium.
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Fig. 7. Time course of the mycelial growth and substrate
consumption from modified medium.

Table 3. Effect of moisture content on the mycelial growth
gnd density of H. erinaceum

Moisture content  Mycelial growth

Mycelial density"

(w/w, %) (mm/30 days)
140 834+05 -4
160 83105 .+
180 90+05o e
200 9105 e
220 90+05 s
240 82105 +
260 52405 +

H7yste] 25°Col Al kst H A ALY A& dE
st Table 49} 22 235
pHo M &&=
TAMEE GA] -3 2
ol AY FolAH FAMS £54 T
™, Aol vlE] dZE Ko r A5E GG E Bole=
A2 AZE A

L5 9 % H erinaceum TA A HE LEE
HEZ Aile Table 59 Z2oh A S EEE 25°Coll A
89 mm/30 daysZ 7H3 St om WL et Fobd
FE ALETTL 443G} 35 CAME TAE AY A
2] Zslget. 3 FAREE B2 ujdxd 3HC
= e v ¥ 15°C 2 20°Coll A A S/3 8 7}
O]

e
32
&
W
<
ne
o

AR B H erinaceum® ALA A&E& 3t

FEE 200%2 AT F, AfdAE 9%
(v BEste &5 25°C 2 £ 60% 2 ZHEH growth
chamberol A TAFE AZAI AT M4 717 A=
T AAA YEZRAE L5 15C, 5 0%E 24349
AAAE SR vl 30d F TAE AL,

il

(=S
HERE S R R R MEEREES CIREE

B§S 200%(v/VE 28T o A FH S HEF3A, 40

_%_
T KA W FEF A TAA F LA S

Table 4. Effect of initiai pH on the mycelial growth and
density of H. erinaceum

Mycelial growth

Initial pH (mm/30 days) Mycelial density"
4 8*05 -+
> 90+04 +k
6 87105 ++
7 80%0.3 "+
8 76104 *

Ps: Thin, ++ Moderate, +++: Thick.

Table 5. Effect of temperature on the mycelial growth and
density of H. erinaceum

Temperature Mycelial growth Mycelial density”
('C) (mm/30 days) veelal density
15 4003 ke
20 7706 +
25 89=0.2 +
30 73704 +
35 5x05 +

. Thin, ++: Moderate, +++: Thick.

. Thin, ++: Moderate, +++: Thick.
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Table 6. Composition ratio for preparation of functional AF Az 5FS AL F H71Hs Adzuke A
beverage using extract of solid cultured product 279 23] 402 ZoF wjokA A KA E 7 225
b ® v} oH] " al A . P
A EFTHE Ay, EeFE o= 100°C, 104
T EgHolHAREE 100 7} 2EE Ao o aazol 9 21 o =o &0
TE= 1 T TES Ra tl—lixﬂ—l—--J HEZ 0}—1—, \::E-’] 7]-¢~oa
o Ao 7] 2 1 S 9 10° b A 7] 7] s 7714 2 S FEEES Fteke WAk
HER C 001 o 9~ 107 brix Aege 2HHE A
e ) pH: 35~36
=g 7
W FEE 15 ZHAe 2
sl A& AS dusted ARz AgsaH. 2dTE Frdeta AF4EIstde N F
T AAEAZY dEE AFEEE] Ag wkA A o] A 3. ALXA e SEE AFATe] Yr
=9 FEL ARE L o) §Y FEUFS FFEHE 2 o] ZA==UC}
AEAST B2 35T 49 B deFERe
B2 FE% Ao vigte] dUiHo g Aoy, FEES B2p2s
e b
2 AEZA ALET A9 oA GE S AA ) S ¥
45 BAAA 9g nyfste] deFERS Aee ik 1. Takashi Mizuno, Yamabushitake. 1995. Hericium erin-
BPFEHLE F£3 7—1’ %%%% 7HR) a1 BAFHALE aceum: Bioactive substances and medicinal utilization.
AN A3 100°C, 1047 =23 Ao] A3 wy) 713 Food Reviews International 1: 173-178.
‘) b (2 @ vz .“ M A . Te . : N ‘ 7 3
o Aoz Jehdoh 2. Hirokazu .I\a\\ agishi, Motoharu Ando,‘ rdk.d\h.l Aizuno
AAEAZ : 100°C. 104 7F 255 22 20] 7] 540 1990. Hericenone A and B as cyvtotoxic principles from
] wAZL D 100°C, 1043 F=2 T‘Eé S the mushroom Hericium erinaceum. Tetrahedron Letters
FA717] fet] 4% Kot 2 Y FEES vkt 31: 373-376.
A vl gsle] #5 HALE AA)E A Table 63 2] 214 3. Hirokazu Kawagishi, Motoharu Ando, Hideki Sakamoto,
%%Z 0|88 Hericium erinaceum 7)154-¢ 82 2A1) Satoshi Yoshida, Fumihiro Ojima, Yukio Ishiguro, Nobuo
2 dqg Ukai, Shoei Furukawa. 1991, Hericenones C, D and E,
= e stimulators of nerve growth factor (NGF) synthesis, from
o o the mushroom Hericium erinaceum. Tetrahedron Letters
Q4 = 32: 4561-4564.
4. Hirokazu Kawagishi, Motoharu Ando, Kayvoko Shinba,
B Ades AEFerEQ WS w]lsted H7He A Hideki Sakamoto, Satoshi Yoshida, Fumhiro Ojima, Yukio
A zutoll H erinaceum? dAME S & A7) u)) ok A A B Ishiguro, Nobuo Ukai, Shoet Furukawa, 1993. Chromans,
g o]&3ld Vs ARSE ML AEs ) 519} Hefmcnonespi G e;lnd H fro'r;) tlﬁ_m;s;room Hericium
erinaceum. Phytochemistry 320 175-178.
ZFAZTAM: B w2 o] Adako fr _ . - ; L
. .° TA 2T YN 12 _H _]4 del X Hericium 5. Hirokazu Kawagishi, Ryoko Shirai, Hideki Sakamoto,
erinaceum®] TAF A& AFg WA ey st Satoshi Yoshida, Fumihiro ojima, Yukio Ishiguro. 1992.
of 10429 TAAS ARSI TA S U U E Erinapytones A and B from the cultured mycelia of
ZAFS A YMPG 8] A o) A 59.8 mm/14 dayss FAF Hericium erinaceum. Chemistry Letters 2475-2476.
_ . 6. Hirokazu Kawagishi, Hironobu Mori, Akinori Uno, Atsuo
ALo]l JEAF ©2=3) Ao U HA x= 90~ ) I o A
§5ol 78 ¢4 Aom vehdta, 34 2 20 Kimura and Seiya Chiba. 1994 A sialic acid-binding
=0, o o = =] . .. .
25°C F el 718 Ago] Fokow, WA pHE 233} lectin from the mushroom Hericium erinaceum. FEBS
o TAHY S-S AL A3} pHE 5.5, FEHE Hujokd Letters 340: 56- 58,
9%(v/v), vl kol 23t v Al A &L 50 mL, FHHwuks 7. Takashi Mizuno, Tetsuya Wasa, Hitoshi Ito, Chiharu
- - Suzuki, Nobuo Ukai. 1992, Antitumor-active polvsaccha-
T 12 o|ct ol 3t HAZH Floll A wl g AR AW o . )
o IL(_)‘ rpm®] 1 R lelsh & 4- N Shel A HwoLo ] rides isolated from the fruiting body of Hericium eri-
3 AuE 2 Fe A AR S8 Padhe vl naceum, an edible and medicinal mushroom called yvam-
o Az FL vk 8L A7} 37t o o)A W abushitake or houtou. Biosci Biotech Biochem 36: 347-348.

Z7}
g7F ok 2. FEF AN SR 200%(v/v)ell
A, pH 30l A2 A 90 mm/30 days, 25°ColAe]

o A~ i
e el

AMA S £ 5 = 89 mm/30 davsE 242t H. erinaceum At
o o] 71 548 ARE AUE. 3. 5T 2 Al

. Hirokazu Kawaghishi, Atsushi Shimada, Roko Shiral,

Kenji Okamoto, Fumihiro Ojima, Hideki Sakamoro, Yukio
Ishiguro, Shoei Furukawa. 1994. Erinacines A, B and C,
strong stimulators of nerve growth factor (NGF)-syvn-
thesis, from the mycelia of Hericium erinaceum. Tet
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