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ABSTRACT: Armillaria mellea, honey mushroom, is well known as a symbiotic fungus with Gastodia elata. The
mycelial yields of the fungus were compared when cultured with various broth media. The highest yield of cell
mass, 2.31 g dry weight/S50mL, was obtained on germinated-malt extract broth (GMEB). The optimal broth con-
centration which was measured hand refractometer for mycelium production was 15 Brix’. The optimal conditions
estimated with response surface methodology under temperature, pH and incubation period were 25.9°C, pH 5.72,
15.22 days, respectively, on GMEB having 15 Brix’ concentration for mycelial production of A. mellea.

KEYWORDS: Armillaria mellea, Germinated-malt extract medium, Optimal condition, Response surface meth-

odology

s

BURHNF (Armillaria mellea)S-
Abe B EE] 7| ERs B4 Tﬁbgi’ﬂ =7
7t A A gelg = WY #9 54
3 7EEE ] & AAE 2 B SAERs 4EH
Al(honey mushroom)©.Z Z & om AA o
e FEHo] Arkel F, 1985). T3, FE47F gloiA]
SAAE & = g AN Gastrodia elata)®t 34} 5Hd
G RS FEslEthe ARde]l WX (Kusano,
1911; Zhang and Li, 1980) ©|F BUFHAFS o8¢
o =24 Hute] AFAul7F 7EsEA = ATk

AL dule) ) A2 8E T 2 Sl A
At A E AREES] gor, w=91Y (geriatric patlents)
Z3 (palsy), ©7|5(dizziness), +% (headache), 21734] 2F
(neurasthenia), =% (insomnia), AFA "] (numbness in
limbs), 4~o}vH](infantile convulsion) 7+ (epilepsy) 5
of B3t sle Aoz d#R Urk(Obuchi 5, 1990).
whA] o] wAle] AE@AgAdR] B3 A7EA Yang
51989y AAAZRE 379 AZ-8 sesquiterpenoid
aromatic esters(armiiarin, armillaridin, armillaricin)& +
Zstglon, FARNME FARSE EZo] EAIgS 84l
E 8} SithDonnelly?} Hutchinson, 1990; Cremin %,
1995). Obuchi F(1990)% A. mellea?~] E2%F armil-

& 8 9o
Ag k=)

>(

(e}

=

d

P
r
O

=

[o:

1

*Corresponding author <E-mail: kmyuko@iksan.ac.kr>

187

laric acid, 2-hydroxy-4-methoxy-6-methyl benzoic acid,
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Table 1. A list of culture media for mycelial production of
Armillaria mellea

Media Composition of media (w/v%)
MCM* malt extract 2%, yeast extract 0.2%, dextrose 2%
YEPD yeast extract 0.3%, peptone 0.5%, dextrose 2%

MEB malt extract 2%

Weinhold’s  glucose 0.5%, (NH,),PO, 0.2%, KH,PO, 0.175%,
MgSO, 7TH,0 0.075%, thiamine-HCl 0.1 mg%

PDB potato extract 20%, dextrose 2%

DSM soybean extract 0.3%, sucrose 3%, KH,PO, 0.45%,
MgSO, 0.05%
GMEB germinated-malt extract broth with 11 Brix®

*MCM : Mushroom complete medium; YEPD : Yeast extract peptone
dextrose medium; MEB : Malt extract broth; Weinhold’s : Modified
Weinhold’s (1963) medium; PDB : Potato dextrose broth; DSM :
Defatted soybean meal medium; GMEB : Germinated-malt extract
broth.

Table 2. Independent variables and the levels of variables
chosen for trials

Levels of variables
- -1 0 1 o*

Experi- Temperature (°C) X, 21 23 25 27 29
mental pH X, 55 60 65 70 50
value Incubation period (days) X; 12 14 16 18 10

*_¢, o = lowest and highest level for each variable (o = 2).

Variable
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23149 g0 2 7P 45U 2 o2 E MCM(WA
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Fig. 1. Time course of mycelial production of Armillaria
mellea. The cells were grown at 25°C, pH 6.0 and
initial dry weight of mycelia was 0.153~0.155 g.
-M- : Mushroom complete medium, -@- : Yeast
extract peptone dextrose medium, - A- : Malt extract
broth, -¥- : Modified Weinhold’s (1963) medium,
-A- : Potato dextrose broth, -[J- : Defatted soybean
meal medium, -O- : Germinated-malt extract broth.
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50 ml WFAE 7)o IS AE oF 0.9°Ced]
AzAAE do] A9 A9 vt Ze vl
o}, Cheo(1982)% tannic acid(0.6%), Weinhold(1963),
Moody$} Weinhold(1971), & 5(1990y2 &=L, F7]4¢
L XA IV AL mellea TAMA Aatel] A3E YE}
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salts 5] F-712 A% polyphenol’d £2 % tannin,
vitamin B,, B,, E 5% A&7 ofg} Hale] wolx]
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Table 3. The equation by RSM program for DCW of
Armillaria mellea for the defined model in Table 2

Factor Pr>F Equation

<0001 Y = —0.157X% - 1.903X;

- 0.091X; — 0.495X X,
+ 0.009X,X; + 0.095X,X,
+ 10.830X, + 33.132X,
+ 1.189X; — 246.707
Coefficient of determination (RZ) = 0.8432.

Y = Dry mycelial weight (g/50 mD) of A. mellea (25°C, pH 6.0).

X, (Temperature)

X, (pH) <0001

X; (Incubation period) <.0001
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Fig. 2. Effect of GMEB concentration (Brix) on the mycelial
production of Armillaria mellea. The cells were grown
at 25°C and pH 6.0 for 14 days. And data shown are
means of five replicates +S.E.M.

-B- : Dry mycelial weight, - & - : pH.

Wl wx¢] FEBrix)E ©2)3td pH 6.0, 25°CA
149 S WY 5 Az FAEE 2Y3sen, 1
A= Table 3 ¥ Fig. 23} 2t}
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Fig. 3. Effect of pH on the mycelial production of A. mellea
in GMEB of 15 Brix".
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Table 4. Predicted and experimental value of response surface
for mycelial production of Armillaria mellea at the
defined conditions in Table 2

Trial 10 Variables Experimental Predicted
© X, X, X, value (&/50ml) value* (g/50 ml)
1 -1 -1 -1 1.147 0.889
2 1 -1 -1 2.925 2.333
3 -1 1 -1 0.534 0.948
4 1 1 -1 0.311 0.414
5 -1 -1 1 1.756 1.588
6 R | 1 3.655 3.176
7 -1 1 1 1.500 2.026
8 1 1 1 1.442 1.635
9 0 0 o 3.145 3.093
10 0o 0 o 2.978 3.093
11 2 0 0 0.343 0.336
12 2 0 o 0.752 1.106
13 0 -2 0 1.216 1.932
14 0o 2 0 1.101 0.450
15 0 0 -2 0.547 0.681
16 0 0 2 2.671 2.601

Variables coded are same as given in Table 2.

*Predicted values were obtained by equation in Table 3.

Maximum predicted value was 3.403079 g/50 ml at stationary point :
X, =2590, X, =572, X; = 1522,
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Fig. 4. Response-surface (left) and contour graphic (right) of
mycelial production of Armillaria mellea against
temperature, pH and incubation period.
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