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Periodical enzyme recovery to improve cellulase production from pulp

WANG Lei WANG Bucheng YONG Qiang YU Shiyuan

( Key Laboratory of Forest Genetics & Biotechnology of the Ministry of Education Nanjing Forestry University Nanjing 210037 China)

Abstract: Periodical enzyme recovery in a fed-batch cellulase production was investigated to improve the
productivity.In the fed —batch cellulase production from pulp by Trichoderma reesei periodical enzyme
recovery was started on the fourth day. When 10. 0% to 20. 0% of cellulase was recovered daily the total
filter paper activity and B-glucosidase activity increased by 26.3% to 40.3% and 69. 8% to 108. 9%
respectively. When 15. 0% of enzymes and mycelia were removed daily the total filter paper activity and
B-glucosidase activity increased by 42.9% and 84.3% respectively with mycelia kept at 4 -5 g/L.
Periodical enzyme recovery could reduce products inhibition or degrodation and thereby to improve the
cellulase productivity significantly when the fungal cell concentration is kept within a suitable range.
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Table 1 Cellulase preparation with enzyme recovery on different intervals
/ B
d / / /
(FPU-mL™) FPU (UemL™) U
4 4.67 233.50 0.82 41.00
5 5.49 309. 53 0.87 49. 65
1—15. 0% 6 7.32 442.20 1.40 82.68
7 8.25 543. 60 1.92 119.18
8 10. 01 693. 48 1.93 134.08
4 4.45 222.50 0.95 47.50
2—30. 0% 6 6. 68 400. 75 1.91 109. 75
8 6.72 502.95 1.71 128. 40
4 4.46 223.00 0.80 40. 00
3—45.0% 7 5.27 363.85 1. 68 102. 00
8 4.43 440. 43 1.29 120. 30
1 : 15. 0% 0.3~0.5
693. 48 FPU 11", B-
489. 00 FPU 41. 82% 86.00 U
; 2 30. 0% 134.08 U 55.91%,
2. 85%; 3 45. 0% B-
12. 00%
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Table 2 Effects of the enzyme amounts on the preparation of cellulase and g-glucosidase with daily enzyme recovery

/ /(FPU+mL™") /

% 44 5d 6d 7d 8 d FPU 1%
10. 0 5.10 5.50 6.98 8. 54 9.74 617. 60 26. 30
12.5 4.53 5.87 7.64 8.24 9.37 632.75 29. 40
15.0 4.77 6.05 7.50 8.16 9.75 686. 10 40.31
17.5 5.01 5.42 7.03 7.64 8.90 664. 63 35.92
20.0 4.50 5.36 6.53 7.69 8.86 683. 80 39. 84

/ B- /(UsmL™") B- B-

% 44d 5d 6d 7d 8d /v /%
10. 0 1.07 1.67 2.02 2.54 2.19 146. 00 69. 77
12.5 1.04 1. 44 2.01 2.58 2.71 179. 69 108. 94
15.0 111 1.47 1.90 2.37 2.38 170. 38 98. 12
17.5 1. 11 1.16 1.42 1.99 2.24 161.70 88. 02
20.0 1.05 1.21 1.54 2.00 1.99 157.50 83. 14

2 8 2.4
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Table 3 Fed-batch cellulase preparation with enzyme and mycelia removal on different enzyme amounts
B- B- m( )/ /
1% /FPU 1% /U 1% mg (FPU-L™"+h™")
10.0 688. 90 40. 88 171.85 99. 83 278.25 51.26 13.78
12.5 687. 88 40. 67 163. 88 90. 56 208. 75 47.717 13.76
15.0 698. 98 42.94 158.53 84.33 180. 00 45.51 13.98
17.5 672.00 37.42 145.30 68. 95 187. 96 41.18 13. 44
20.0 691. 10 41.33 143.00 66. 28 213.00 39.99 13.82
: lg FPU .
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