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ABSTRACT: This study was carried out to obtain the basic data for an artificial cultivation of
Phellinus sp.. The optimum conditions for the mycelial growth on the different sawdusts
(Quercus aliena, Morus alba and Alnus japonica) substrate of an isolated Phellinus sp. were op-
timized by response surface methodology. The ratio of rice bran addition to sawdust and the suit-
able moisture content for the mycelial growth in the all sawdust media were about 30% (w/w)
and 65~70% (w/v), respectively. The initial pHs for the mycelial growth of Quercus aliena and
Morus alba were in the range of pH 5~6, whereas Alnus japonica was obtained at pH 6. The op-
timum temperature for the mycelial growth was about 25~30°C, depending on the different kinds
of wood substrates. From the response surface analysis, the values of independent variables of
Quercus aliena at stationary points were determined to be 31.01% (w/w) of rice bran, pH of 5.31
and 69.03% (w/v) of moisture content, and the expected value of mycelial growth was about 8.32
cm. Both the ratio of rice bran addition to sawdust (X;) and moisture content (X;) were effective
to the mycelial growth. In the case of Morus alba, the ratio of rice bran addition to sawdust, in-
itial pH and moisture content at the stationary points were 28.77% (w/w), 5.28 and 69.8 (w/v),
respectively, and the expected mycelial growth of 7.60 cm was obtained. Stationary points for the
mycelial growth in the sawdust media of Alnus japonica were 28.74% (w/w) of rice bran, pH of 6.
04 and 66.96% (w/v) of moisture content, and the expected values of mycelial growth was about
5.38 cm. Based on the above results, there was correlations between the mycelial growth and in-
dependent variables, and the effect of rice bran (X,) and initial pH (X;) for the mycelial growth
were higher than the moisture content (X;). The optimum species of sawdust media for the my-
celial growth of Phellinus sp. was in the order of Quercus aliena > Morus alba > Alnus japonica.
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Table 1. Variables and their levels for central
composite design

Coded variable
2 -1 0 1 2

Rice bran(%, w/w) X) 10 20 30 40 50
Initial pH X) 4 5 6 7 8
Moisture content(%, w/v) X;) 60 65 70 75 80
2 Coded variable levels are given by the following
equations; X, code=(X,-30)/10, X, code=(X.-6)/1
and X, code=(X,-70)/5.

Variables

Table 2. Arrangement of central composite design
and responses

Variable levels® Responses(cm)”
Number

Xl XZ X3 Yl Y2 Y3
1 -1 -1 -1 7.0 6.2 3.7
2 1 -1 -1 6.0 5.6 3.5
3 -1 1 -1 5.2 4.6 3.7
4 -1 -1 1 5.0 6.0 3.0
5 1 1 -1 3.5 3.8 3.2
6 1 -1 1 7.0 5.0 2.2
7 -1 1 1 2.2 2.5 3.7
8 1 1 1 2.0 14 2.5
9 2 0 0 0.9 1.0 1.0
10 -2 0 0 2.0 12 1.1
11 0 2 0 1.2 1.5 1.2
12 0 -2 0 3.2 4.7 1.4
13 0 0 2 4.2 6.2 4.2
14 0 0 -2 6.2 6.1 49
15 0 0 0 7.5 6.8 5.1
16 0 0 0 7.7 7.0 5.2

*Independent variables (X,=rice bran, X,=initial
pH and X;=moisture content)

® Mycelial growth for 12 days of Phellinus sp. on
various sawdust media (Y,=Quercus aliena, Y,=
Morus alba and Y,=Alnus japonica).
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Fig. 1. Time course for the mycelial growth of
phellinus sp. on different sawdus substrat-
es. — ® —; Quercus sliena, —m —; Alnus
Jjaponica, — A —; Morus alba
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5 FelA9] A= vliok 18471A] 30°C] wljof
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A% AL EE 25~30°Celr Busle] & Ao
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Anbd o 2 WAk Al A3 HARMA
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TG &, 1989).

Table 3. Values of stationary points and mycelial growth on various sawdust media

Stationary points

Mycelial growth

Substrates - — - "

rice bran (%, w/w) initial pH moisture content (%, w/v) (cm)
Quercus aliena 31.01 531 69.03 8.32
Morus alba 28.77 5.28 69.18 7.60
Alnus japonica 28.74 6.04 66.96 5.38

*Expected values of mycelial growth was measured after 12 days of incubation.
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Table 4. Analysis of variance (ANOVA) tables on various sawdust media

Substrate Factor Square sum Degree of freedom Square mean Fo R® RR®
Quercus aliena regression 80.25 9 8.916 31.42** 0.9876 0.9792
error 1.70 6 0.284
total 81.95 15
Morus alba regression 67.32 9 7.480 20.40** 0.9841 0.9684
error 2.20 6 0.367
total 69.52 15
Alnus japonica regression 30.01 9 3.334 105.55%* 0.9969 0.9937
error 0.19 6 0.032
total 30.20 15
2 Coefficient of correlation, ® Coefficient of determination.
HISEMEMO| 28t 2F AHATIZ, viX] pH 8 — |

- (Quercus aliena), ¥ }F-Morus alba)
o e 5-(Alnus japonica) Mol 2A F
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P14 2 Qe vAE Aee el
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A7 e, viA o] pH 2 i8] zb2) 28.77
To(wiw), 5.28, 69.8%(w/v) & 28.74%(w/w), 6.04,
66.96%(w/v)o1ict. = A A &= T4
o) AJg-710]%= 77} 7.60 cm Y 5.38 cmz, T}
2 2y el o2l Ful visied Eate)
ASSES) Wstor, Lo FaolA Xesh X
Xs9] 3FAG= 7H2t 0.119¢) 0.100°0.2 ohE M
ol vlste] Fghon g o] Wpo] FAM Sl
2 g8 vAS o = 9lddeh

34, ANOVA table(Table 4)% -34S ZA
g Az, 2E FieEdA] Fogke #24F
(level of significance) p<0.012 v}-$- -f-2)3}5i ).
= G Babelz] ol e AbaAl s (coefficient of
correlation) R=0.9876 % AA A5 (coefficient
of determination) RR=0.97922 wj|-$- =& 9]
ARA[AE B, AANVE 233 S)HSE

Moisture content(%, w/w) Initial pH

Moisture content(%, w/w)

Fig. 5.

Initial pH

Response surface contour maps for my-
celial growth in Quercus aliena sawdust
media of Phellinus sp. A; rice bran versus
initial pH, B; rice bran versus moisture con-
tent, C; initial pH versus moisture content
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