Microbial Conversion of Rice Straw into Feed
by Use of
Edible Mushroom Pleurotus cornucopiae

Iwao TOGASHI Syozo YONEYAMA
Namio TAKIZAWA

The enzymatic saccharification ratio of rice straw was improved as are result of incubating the
straw with edible mushroom Pleurotus cornucopiae With a bed whose straw had born no fruit
there was a good correlation between the apparent enzymatic saccharification ratio and the lignin
content of the bed The enzymatic saccharification net ratio of the bed which had experienced
fruiting was found to be smaller than that of the bed which had experienced no fruiting
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Table 1 The medium composition for
Pleurotus cornucopiae.

17 Soluble starch 10g
Glucose 10g
Polypeptone 1.5g
2 3 Yeast cxtract 3g
CaClz - 2H20 0.5g
.V[gSO4 . 7H20 059,'
FeSO4 + 7 H20 2mg
200ml 3cm MnSOy + 6 H20 2mg
75 7nS04 + 7 H20 Zmg
CuSO4 + 5 H0 0.04mg
709 120 40 NasMoOy4 * 2 H:0 0.02mg
Phosphate buffer(pH 5) 100m¢
5 0ooml Distilled water 900 m¢
25 3cm
s 9009 2 52
120 0
2 4 mm
@ 35mmx 65mm
0 5g
com 05 0 M pH 4 0
40ml 40 24
14mm 105
25
70
60
25
30ml 25 70 5
50 60 25 3
18
90 3001x 12 2
2 5
251
70 7
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Mycelial spread time * (days)
*The incubation period when the substrate is
completely covered with the mycelial growth.
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1R HEEY B EEB/OBIEAD
b SHEROREHNTEEEE
Fig. 1 The apparent enzymatic saccharification ratio of the
rice straw which incubated with Pleurotus cornuco-
pial (60 days, 25C) versus the mycelial spread time.
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Table 2 The data of the strain selection test.

Mycelial Primordium Weight loss of the
No. Strain spread time generation rice straw bed(%)
(days) (days) 40days ™’ 50days 60days
1 Pc 71-1 36 47 21.1 29.9 38.1
2 Pc 72-5 Incubation was discontinued at 40th day.*?
3 Pe 74-1 31 40 18.5 20.4 26.4
4 Pc 75-3 39 —*3 22.4 32.1 41.8
5 Pc 76-2 34 37 8.8 12.6 16.1
6 Pc 76-4 37 — 16.6 21.4 25.2
7 Pc 76-5 32 30 16.7 23.0 29.3
8 Pe 77-1 Incubation was discontinued at 40th day.
9 Pe 77-4 35 — 20.0 25.0 32.3
10 Pc 81-1 27 32 17.0 22.3 28.2
11 Pe 82-1 31 43 15.5 20.1 26.7
12 Pc 82-2 Incubation was discontinued at 40th day.
13 Pc 82-3 31 35 14.9 19.6 26.4
14 Pc 82-4 34 47 13.7 16.2 19.6
15 Pc 84-1 31 26 14.2 19.2 25.8
16 Pc 87-2 33 33 13.7 20.3 28.4
17 Pc 87-3 40 43 8.0 15.2 18.2
*1 %3

Incubation period.

(REEWRSHH %54 H375)

Mycelial growth rate was slow.

Absence of primordium generation.




§EXFY riz K BEgH b o EEML

F3IX WHOEKDOESEIL
Table 3 The component changes of the rice straw
incubated with Pleurotus cornucopiae.

Strain Incubation period Residual ratio of the components (%)
(days) Cellulose Hemi-cell. Lignin
Control straw 100.0 100.0 100.0
40 74.5 47.5 114.8
Pc71-1 50 60.7 34.8 74.1
60 48.2 24.0 56.8
40 84.7 50.1 112.3
Pc76-5 50 74.5 41.2 80.5
60 63.3 32.7 62.7
40 84.0 45.4 117.5
Pc 82-1 50 75.6 43.6 88.4
60 65.6 30.4 69.1
40 89.1 60.3 104.8
Pc 82-3 50 80.3 49.0 73.6
60 66.4 31.1 66.4
40 88.4 60.0 123.4
Pc 87-2 50 77.2 50.7 96.8
60 64.6 34.1 73.6
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Fig. 2 The apparent enzymatic saccharification ratio of the
—3.99X+55.78, Y . R H LE X vy rice straw which incubated with Pleurotus cornuco-

pial versus the lignin content.
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Table4 The data of the fructification test.

Sample Control Pc71-1 Pc 71-1 Pe 71-1 Pc 82-1 Pc 82-1 Pc82-1
straw  [(50days™®')| (60days) |(rucification®’| (50days) (60days) | (fructification™*

Mycelial spread time (days) - 36

Weight loss (%) — 35.4 43.4 44.7 23.0 31.8 29.1
Enzymatic saccharification 21.4%3 36.8 39.4 26.9 32.0 36.0 34.0
ratio (%) (8.1*%) (8.9) (8.3) (7.1) (10.5) (11.3) (7.7)
HlOl(?g.lCal efixrcxency of B 0.8 . 9.7
fructification ™" (%)

*1 . .
Incubation period.
*2
* - pe .
% Apparent enzymatic saccharification ratio.
Enzymatic saccharification net-ratio.
ky dry mushrooms harvested per kg dry initial substrate.

L2
*5
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Table 5 The error between the calculated and observed

values of the apparent enzymatic saccharification
ratio in the fructification test.

. Calculated Error ™
Sample
ratio (%) (%)
Pe 71-1
50days 35.0 — 4.9
60days -+ 3.1
Fructification 32.3 —+20.1
Pec 82-1
50days 34.6 + 8.1
60days 38.6 -+ 7.2
Fructification 41.0 —+20.6

*100 X (Calculated-observed) /observed.
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Incubation periods were 53days in Pc 71-1 and 54days in Pc 82-1.
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The mushrooms had been harvested.
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