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ABSTRACT —This study was carried out to investigated optimum mixing ratio of Korean natural Juglans mandshurica
using as functional plants. Total nitrogen and carbon source of J. mandshurica was 0.21% and 46.0%, respectively and
CIN ratio was 219. Total nitrogen source and pH of substrate mixed with J. mandshurica was 2.3~2.9 and 5.0, respec-
tively. The contents of CaO, MgO and Na,O a J. mandshurica media were higher a harvest media than inoculation
media. Mycdlid growth was the fastest a J. mandshurica 20%, and dower by increase of J. mandshurica substrate. Yields
of fruiting body show the highest to 163 ¢/850 mL of medium which are addition 10% of J. mandshurica sawdust, and
diameter and thick of pileus were the highest, too. The L value of pileus and stipes were increased by increase of J.
mandshurica substrate, but there was no significant difference in the avaue and the b-vaue. The contents of P,O; and
K,0 of fruiting body were increased a J. mandshurica substrate, but there was no significant difference in contents of
Ca0, MgO and Na,O. The contents of Cu of fruiting body was decreased by increase of J. mandshurica substrate, but

Fe, Mn and Zn were increased.
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Table 1. Substrates composition and ratio of mushroom-growth
medium used in this study

addition
rate
Poplar sawdust(PS) 50

Poplar sawdust(PS)
+Juglans mandshurica sawdust(JM)

sawdust additive’®

40:10 Beet pulp(BP) +

I ’ Cottonseed

Poplar %wl ust(PS) 30:20 meal (CM)

+Juglans mandshurica sawdust(JM) 30:20(%, VIv)
Poplar sawdust(PS) 20:30

+Juglans mandshurica sawdust(JM)

% additive materials were measured after absorbing water
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Table 2. Mycdlid growth and density of Pleurotus ostreatus in
the mixed growth medium

) ] Mycelia growth )

Substr.a.te . M|;<ed ratio (mm/days) Mycgha;l
composition (%, viv) 3 20 density
PS+RB 80 : 20 49 77 124 +++
PS+tJM+RB 70 :10:20 32 52 102 +++
PStJM+RB 60 :20:20 32 54 110 +++
PS+JM+RB 50:30:20 28 48 98 +++
PStOM+RB  30:50:20 28 48 98 +++
JM+RB 80 : 20 27 4 95 +++

*PS, Poplar sawdust; JM, Juglans mandshurica; RB, Rice Bran.
®+, low; ++ middle +++, high.
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Fig. 1. Comparison of mycelial growth of Pleurotus ostreatus
in test tube with mixed growth medium. A, PS+RB
(80:20); B, PS+JM+RB(70:10:20); C, PS+IJM+RB(
60:20:20); D, PS+tIM+RB(50:30:20); E, PS+JM+RB
(30:50:20); F, IM+RB(80:20).
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Table 3. Chemical properties of substrate materials used as mushroom-growth medium
Substrate Water pH T-C TN CIN P05 K0 Cao MgOo  NaoO
materials content(%b) (2:5) (%) (%) ratio %
Poplar sawdust 42.9 6.7 46.9 0.20 297 0.04 0.08 051 0.07 0.040
M sawdust® 4.40 45 46.0 0.21 219 0.03 0.08 0.60 0.04 0.002
Beet pulp 9.55 5.0 45.0 15 29 0.20 0.40 0.76 0.45 0.61
Cottonseed med 8.90 6.7 447 7.3 6 253 1.67 0.35 1.08 0.48
*Substrate materids: DW = 1:10
®JM, Juglans mandshurica
Table 4. Changes of chemical properties of mixed growth medium during cultivation
Substrate ) Mixed pH T-C ™ o P:Os K0 CO MgO NaO
composition ratio(%) (2:5) (%) (%) %
PS+BP+CM 50:30:20 55 44.8 23 20.2 0.41 0.47 0.62 0.44 0.10
Before PStIM+BP+CM 40:10:30:20 5.0 44.6 2.8 16.0 0.64 0.84 0.56 0.52 0.10
inoculdion  PS+IM+BP+CM  30:20:30:20 5.0 454 28 160 061 079 057 051 010
PStIM+BP+CM 20:30:30:20 5.0 4.4 2.9 154 0.63 0.85 0.56 0.52 0.10
PS+BP+CM 50:30:20 5.6 44.2 33 133 0.61 0.58 0.89 0.73 0.15
After PStIM+BP+CM 40:10:30:20 5.6 44.6 35 12.9 0.64 0.60 0.97 0.84 0.16
harvest  pPS+tIM+BP+CM  30:20:30:20 5.8 445 34 132 0.64 0.60 0.98 0.82 0.17
PStIM+BP+CM 20:30:30:20 5.8 4.4 35 12.8 0.68 0.64 0.87 0.81 0.16
Substrate Mixed ratio Cu Fe Mn Zn
composition (%) ma/kg
PS+BP+CM 50:30:20 9.5 469.5 86.2 32.7
Before PS+tIM+BP+CM  40:10:30:20 14.8 454.2 70.7 269
inoculation PSHIM+BP+CM  30:20:30:20 133 4379 64.5 24.7
PS+IM+BP+CM 20:30:30:20 134 400.5 61.6 33.0
PS+BP+CM 50:30:20 133 866.5 102.2 30.3
After PS+IM+BP+CM 40:10:30:20 10.7 741.1 1133 274
harvest PS+IM+BP+CM 30:20:30:20 9.1 722.6 109.6 24.9
PS+IM+BP+CM 20:30:30:20 12.6 818.6 94.8 335
®See the Table 1.
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Table 5. Fruit body characteristics of Pleurotus ostreatus cultivated at mixed growth medium
Pileus(mm) Stipe(mm) Sipe Pileus Stipe color Pileus color
Substrate® hardness hardness
Dir. Thic. Thic. Len. (g/mm)  (g/mm) L a b L a b

A 26.9 31 8.1 64.4 1334 52.7 52.4 031 031 220 0.33 0.32

B 314 32 8.6 69.3 114.2 49.0 36.1 0.32 0.32 14.7 0.33 0.32

C 30.7 29 8.2 65.0 1365 50.9 41.1 031 031 20.6 0.33 0.32

D 311 28 85 62.0 126.2 1.7 57.8 0.32 0.32 215 0.33 0.32

°A, PS+BP+CM(50:30:20); B, PS+IM+BP+CM(40:10:30:20); C, PS+JM+BP+CM(30:20:30:20); D, PS+IM+BP+CM)(20:30:30:20);

Initials of substrate materials were described Table 1.
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Fig. 2. Yields and valid stipe number of Pleurotus ostreatus
by mixed growth medium. JM: Juglans mandshurica.

Fig. 3. Fruiting body of Pleurotus ostreatus cultivated at mixed growth medium. A, PS+BP+CM(50:30:20); B, PS+tI0M+BP+CM
(40:10:30:20); C, PStIM+BP+CM(30:20: 30:20); D, PS+IM+BP+CM(20:30:30:20).
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Table 6. Chemical properties of fruiting body of Pleurotus ostreatus on mixed growth medium

Substrate Mixed P05 K,O CaOo MgO Na,O Cu Fe Mn Zn
composition® ratio(%) % mg/kg
PS+BP+CM 50:30:20 18 30 0.02 0.20 0.04 25.9 128.7 111 94.0
PS+IM+BP+CM  40:10:30:20 20 34 0.01 0.23 0.05 195 1535 12.3 95.0
PS+IM+BP+CM  30:20:30:20 2.2 31 0.01 0.23 0.03 20.5 182.1 133 106.7
PS+IM+BP+CM  20:30:30:20 20 31 0.01 0.22 0.03 194 1875 11.9 93.2
°See the Table 1.
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