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Recently, it has been known that Hericium erinaceum is a one of the very useful functional materials with great attention in
mushroom processing industry. In present study, a liquid culture which was not studied systematically until now, was
conducted as a method of cultivation for H. erinaceum, and also examined the characteristics of the liquid culture and
conditions of process optimization. A good basal medium was selected through the cultivation of 16 species mushroom
media and the optimum condition for medium and cultivation were chosen by response surface method. From these results,

the optimum condition of medium for mushroom was 3% glucose, 0.2% yeast extract/peptone (1 :

MgSO. (1

1) and 0.1% KH,PO4

1) and also the optimal culture condition was obtained at inoculum of 13.42%, temperature of 22.3°C and pH of

5.7. The mycelial dry weight of 9 g/l was obtained under these conditions and this amount was about 1.7 times higher than

that which were cultivated in basal medium for 8 days.

Key Words : Hericium erinaceum, mycelium, submerged culture, response surface analysis, optimization
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Table 1. The Composition of culture media used for mycelial growth of Hericium erinacem (Unit: g/L)
Ingredient Medis”
MCM | MYP | PD | ME | YM | YMPG | YMG | PYG | GP | GPY |GCM |CVM |MYG |CCM |[MYM (PCM
Potato 2500
K-HPO, 1.0 10 046 | 046 046
KH;PO, 046 2.0 1 1 1
MgS0; - 7TH,0 05 1.0 0.7 05 |05 05 05 193
Fe;,S0, - THO
Glucose 200 20.0 10.0 100 4.0 14 30 20 30 20 10 40 10 43.81
Sucrose 20
Thiamine- HCY 10° )
DL-Asparagine 10
Casamino acid 5
Peptone 2.0 1.0 50 5.0 20 125 3 2 4 4 5 5 6.63
Malt extract 300 200 | 30 10.0 100 3 3
Yeast extract 2.0 20 30 2.0 40 125 2 10 6 4 5
Beef extract 6.63
¥ MCM : Mushroom complete media GP  : Glucose-peptone

MYP : Malt extract-yeast extract-peptone

PD : Potato dextrose

ME : Malt extract

YM  : Yeast extract-malt extract

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

PYG : Peptone-glucose-yeast exiract

Ak Fekim g FEA o) FolA ojF AT Ax
ARAS] AL fgo] YAl (27-92 glL), wjg7I7ho]
(~10 day) TAFA A 89 AL 9T WY
Fo| HH3 Baydol W E5& HYY. 53 g
2 Aol w9 Algtslo} glof dAujoke] i B}

r:lJ

s % £ 7z oeass
RERIPET I

R= RS x}]7:]]7<_-] o7 Oﬂ-‘ﬁ% vl 1= H. erinaceum?)
AR FE A EFAL o] wAle] A ujRS 93 HH3)
g MEEARAY R St
W
25 Y ujx
A FHE B A4 @ 39 gel WA
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of AbHuigete HESQ, 8Frich Al siwa A
ol AHEEAY. AAu e 165 HAE Algsigdoen
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Hi 2f Ehe
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€ 47 5mm¢ stainless steel piped] ¢]&] mycelium diskE
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NZAEZg A HEs4Tt. 25CAA 100 pmo 2 7Y+
ksl Egujokelo s d¢al, o] thA] 50 mLel zt
N AE e 250 mL Febx=o] 5% (viv) HEdtn, &

>

T I

GPY : Glucose-peptone-yeast extract
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CVM : Coriolus versicolor media
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MYM : Malt etract-yeast extract-glicose
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X2 code=(X; - 2.0)/0.5 3) &g mE QA pH, 5 (T) 2 HA3EY (9T 53
@5z 9, A A5EE BEUcE sHer, 49x
X; code=(X3 - 14)/0.4 e} AL 2~429 5 F£F o7 Y rHTable 3).
B8] contour map (TLAE) R 23 ©F AR
4733 (stationary point)2 23} 3| A of& d&F g #o 3ALAL SAS program(15)S AH&-3FAT
&GS ddstd 22 vh3AS wE e Ak
A, AAeF] MFzy HHIT w24 vt SAEYN
A9 ez AASET &, MY FA Ak & 9 Z AY Ase e, EFUAE T, ANOVA
Table 2. Variables and their levels of central composite design for medium composition
. Levels
Variables 3 1 0 1 2
Carbon source (X1) glucose (g/¢) 0 10 20 30 40
Nitrogen source (X2) Yeast extract : Peptone = 1 : 1 (g/f) 1.0 1.5 2.0 2.5 3.0
Mineral source (X3) KH,PO4 + K,HPO, (g/f) 0.6 1.0 1.4 1.8 22
Coded value Experimental value(g/{)
EXP. NO. X1 X2 X3 X1 X2 X3
1 -1 -1 -1 10 15 1
2 1 -1 -1 30 1.5 1
3 -1 1 -1 10 25 1
4 -1 -1 1 10 1.5 1.8
5 1 1 -1 30 25 1
6 1 -1 1 30 15 1.8
7 -1 1 1 10 25 1.8
8 1 1 1 30 25 1.8
9 2 0 0 40 2 14
10 -2 0 0 0 2 14
11 0 2 0 20 3 14
12 0 2 0 20 1 14
13 0 0 2 20 2 22
14 0 0 2 20 2 0.6
15 0 0 0 20 2 14
16 0 0 0 20 2 14
Table 3. Variables and their levels of central composite design for culture condition
. Levels
Variables 2 1 0 3
pH (X1) 25 4 55 7 85
Temp. (T) (X2) 15 20 25 30 35
Inoculum size (%) (X3) 25 5.0 75 10 12.5
EXP. NO. Coded value Experimental value
X1 X2 X3 X1 X2 X3
1 -1 -1 -1 4 20 50
2 1 -1 -1 7 20 5.0
3 -1 1 -1 4 30 5.0
4 -1 -1 1 4 20 10
5 1 1 -1 7 30 5.0
6 1 -1 1 7 20 10
7 -1 1 1 4 30 10
8 1 1 1 7 30 10
9 2 0 0 8.5 25 75
10 2 0 0 25 25 75
11 0 2 0 55 35 75
12 0 2 0 55 15 75
13 0 0 2 55 25 12.5
14 0 0 2 55 25 25
15 0 0 0 55 25 75
16 0 0 0 5.5 25 7.5
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Figure 1. Time course of mycelial growth of Hericium erinaceum
in different liquid media.
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Table 6& F& Wt 59 WFEY vF 4% A5
AAE QR0 R dto] o] o FEHWS WF Ui =
Q4o %S PEF B4 (ANOVA)S] Aol
T A BA4 (regression coefficient)d] Ao 32.78, %
2} (residue)®] AFF-L 00901, 3] AASGE 099870
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Table 4. Experimental results of various energy sources by central
composite design

Exp. Carbo§ 1source Nitroggflz source Minerﬁ 3source Y a)
Yo T @n (&) @n MWD
1 10 15 1 521
2 30 15 1 4.44
3 10 25 1 6.63
4 10 15 1.8 3.44
5 30 25 1 6.56
6 30 15 18 3.93
7 10 25 1.8 532
8 30 25 1.8 6.70
9 40 20 1.4 5.65
10 0 20 1.4 5.15
11 20 3.0 1.4 645
12 20 1.0 14 2.88
13 20 20 22 3.05
14 20 20 0.6 4.65
15 20 2.0 14 7.38
16 20 2.0 1.4 7.38

@ Mycelial dry weight

Table 5. Values of regression coefficients for medium composition

Regression coeff.  Std. Err. T-value Stationary Points
Beta() 7358  0.079 9321 **

Betal 0.127  0.030 4253 ** X01 0228 22.28
Beta2 0958  0.030 32115 ** X02 0725 2.36
Beta3 -0416  0.030 -13.931 X03 -0.135 1.35
Betall 0495 0.030 -16.592

Betal2 0.199  0.042 4711 **

Betal3 0339 0.042 8.029 **

Beta22 -0.679  0.030 -22.7751

Beta23 0.139  0.042 3289 **

Beat33 -0.882  0.030 -29.58

Expected Y Value = 7.72

Table 6. ANOVA table for medium composition

Factor Deg. Free.

Square Sum Square Mean Fo
Regression 9 32.78 3.642 255.73 **
Error 6 0.09 0.014
Total 15 32.86

R’ = 09974
R = 09987
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Figure 2. Contour plot of carbon source (X1), nitrogen source (X2) and mineral source (X3) for mycelial growth.
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Figure 3. Contour plot of pH (X1), temperature (X2) and inoculum size (X3) for mycelial growth.
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Figure 4. Comparison of time course of mycelial growth of H.
erinaceum from basal medium (MCM) and optimum medium.
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