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Studies on the Enzymes Produced by Basidiomycetes
Part 1. The Production of Crude Enzymes

Jai Sik Hong and Dong Han Kim
College of Agriculture, Jeonbug National University, Jeon-Ju, Korea

Abstract

Among the Basidiomycetes, Pleuvotus ostreatus 301 and Lentinus edodes 3-1 were
chosen because of their good enzyme productivity and rapid mycelial growth in
rice straw medium, Their cultural conditions adequate for the enzymes production
and effects of various materials and inorganic salts added to thd rice straw media
were investigated. L. edodes 3-1 was excellent in productivity of cellulase and xyl-
anase, and P. ostreatus 301 in protease. The optimum conditions for enzyme produ-
ction were at 30°C in cellulase production and at 25°C in xylanase and protease
production, with 7569 moisture content and 5.0-6.0 initial pH. The appropriate
cultural periods, for enzyme production were 30 days and 35 days for P. osireatus
301 and L. edodes 3-1, respectively. Among the various materials added, defatted
soybean, defatted rape seed, or defatted sesame were all effective to enzyme produ-
ction but reduced mycelial growth. Rice bran was also effective, particularly at
80% concentration. The addition of inorganic salts showed effective to enzyme

production. Among inorganic salts, optimum concentration of CaCO; was 5%, and
that of CaSO, was 29%.
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Table 1. Relative enazymes activity of Basi-

diomycetes
o T
Pleurotus ostreatus 201 708 754 62.5
Pleurotus ostreatus 202 726 806 68.0
Pleurotus ostreatus 301 734 876 72.0
Lentinus edodes 3-1 1216 2164 18.0
Lentinus edodes 3-14 1186 1853 17.0
Lentinus edodes 3-15 1042 1672 19.5
Flammulina velutipes 768 662 98.0
Auricularia auriculajudae 302 721 58.5
Amanita rubescens 736 1156 13.5
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Table 2. Effect of cultural temperature on the enzyme production* of Basidiomycetes

Temperature Pleurotus ostreatus 301 Lentinus edodes 3-1
Cellulase Xylanase Protease Cellulase  Xylanase Protease
20 448 389 58.0 1152 1665 18.0
25 704 671 67.5 1408 2662 22.2
30 768 572 49.0 1536 1887 14.7
35 704 473 45.0 0 0 0

* relative activity
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Table 3. Effect of water content to rice straw media on the production* of enzymes

from Basidiomycetes

Water content

Pleurotus ostreatus 301

Lentinus edodes 3-1

%) Cellulase  Xylanase Protease Cellulase  Xylanase Protease
55 192 242 22.5 760 1443 11.2
60 288 341 36.0 992 1654 15.7
65 416 473 45.0 1197 2220 22.9
70 576 605 54.0 1382 2775 25.2

75 704 777 63.5 1613 2997 31.5

* relative activity

Table 4. Effect of initial pH to rice straw media on the production of enzymes* by

Basidiomycetes

Pleurotus ostreatus 301

Lentinus edodes 3-1

pit Cellulase  Xylanase Protease Cellulase  Xylanase Protease
4 512 759 54.0 1280 2472 13.9
5 736 891 67.5 1344 2775 17.1
6 704 979 73.0 1459 2442 20.2
7 640 833 81.0 1382 2109 22.5
8 500 750 72.0 1334 1887 18.4

* relative activity
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Table 5. Effect of cultural period on the enzymes production* of Basidiomycetes

Pleurotus ostreatus 301

Lentinus edodes 3-1

Period (days)

Cellulase  Xylanase Protease Cellulase  Xylanase Protease
20 640 777 67.5 1215 199 15.7
25 704 1110 7675 1280 2331 20.2
30 768 1221 81.0 141. 2664 22.9
35 608 1110 85.5 1600 2775 04.3
40 544 979 82.5 1472 2731 20.2
45 212 781 80.0 1844 2664 18.0
50 449 682 76.5 1215 2441 18.0
55 416 605 67.5 1152 2220 17.1

¥ relative activity
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Table 6. Effect of various materials added to rice straw media on the production

of enzymes* from Basidiomycetes

Materials Pleurotus ostreatus 301 Lentinus edodes 3-1
(10%) Cellulase Xylanse Protease Cellulase Xylanse Protease
(%) (%) (%) (%) (%) (%)
None 77 88 86 83 84 75
Rice bran 100 100 100 100 100 100
Wheat bean 100 95 94 95 101 85
Defatted soybean 147 131 119 115 138 115
Defatted rape seed 138 126 111 116 118 105
Defatted sesam 120 115 130 113 129 109
Starch cake (sweet potato) 100 90 94 100 87 95
* relative activity
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Table 7. Effect of the amount of rice bran added to rice straw media on the production

of enzymes* from Basidiomycetes

Rice bran conc.

Pleurotus ostreatus 301

Lentinus edodes 3-1

% Cellulase  Xylanase Proteas Cellulase  Xylanase Protease
None 576 666 58.5 1088 2220 18.0
10 704 782 67.5 1282 2553 24.7
20 1024 1110 79.5 1472 3108 28.3
30 1152 1221 90.0 1536 3330 31.0
40 992 1110 103.5 1312 3157 36.0

* relative activity
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Table 8. Effect of inorganic salts added to rice straw media on the production- of

enzymes* from Basidiomyceles

Pleurotus ostreatus 301

Lentinus edodes 3-1

S(%’}ot; Cellulase  Xylanase  Protease Cellulase  Xylanase  Protease
(%) (%) (%) (%) (%) (%)
None 100 100 100 100 100 100
(NHy). HPO, 0.5 122 118 120 113 172 110
(NHy), S0: 0.5 124 110 93 112 152 112
CO (NH2):- 0.5 128 100 82 107 188 115
NaNO, 0.5 123 100 85 110 132 105
KH.PO, 0.2 116 120 140 112 127 145
HgS0,-7H:0 0.1 122 125 108 111 120 122
CaCoO; 5.0 128 132 122 120 121 120
CaS0,-2H.0 2.0 123 122 104 123 122 120
* relative acitivty
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Table 9. Effect of the amount of calcium carbonate added to rice straw media on
the production of enzymes* from Basidiomycetes

CaCO; Pleurotus ostreatus 301 Lentinus edodes 3-1
(%) Cellulase = Xylanase Protease Cellulase  Xylanase Protease
None 640 777 67.5 1367 2220 22.5
1 672 732 72.0 1472 2553 22.9
3 735 888 76.5 " 1600 2775 24.3
5 800 999 82.3 1663 2664 27.4
7 768 888 78.7 1536 2493 25.6

* relative acitivty
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Table 10. Effect of the amount of calcium sulfate added to rice straw media on the
production of enzymes* from Basidiomycetes

Pleurotus ostreatus 301

Lentinus edodes 3-1

CaSO0,- 2H,0

2
(%) Cellulase  Xylanase Protease Cellulase  Xylanase Protease

None 640 722 58.5 1312 2442 24.7
1 672 777 63.0 1472 2664 29.2
2 825 899 60.7 1600 2886 27.5
3 736 832 54.0 1440 2664 22.5

* relative activity
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