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Table 1 Effects of carbon source on cellulase production of Bacillus sp.ZU- 04
/(UmL- 1) /(GmL- 1) pH
carbon sources neutral cellulase activities alkali cellulase activities pH value of broth
1% CMC 49.3 31.7 9.8
1% cellulose pow der 69. 6 50.4 9.8
1% avicel 29.8 21.9 9.8
1% dextrin 26.7 17.8 9.5
1% waste pulp 60. 1 42.5 9.8
1% xylilol production residue 61.9 40.3 9.5
2.1.2 #R 2 ,
2 2 2 2
2
Table2 Effects of nitrogen source on cellulase production of Bacillus sp. ZU- 04
/(UBmL™ 1) /(UmL™ 1Y) pH
nitrogen source neutral cellulase activities alkali cellulbse activities pH value of broth
1% peptone+ 1% yeast extract 53.6 29.6 9.8
1% peptone+ 1% bean cake 49.7 30.8 9.8
1% yeast extract+ 1% bean cake 57.3 35.3 9.8
2% bean cake 66. 4 40.8 9.5
2% bean cake+ 0. 5% wheat bran 81.5 49.5 9.5
2.1.3 #FHk#k Na , K" ( 3) : NaCl

KH2PO4 s
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KH>PO4 0.1% , NaCl
0.5% ~ 1. 0%,
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Table 3 Effects of nutrient salt mass parts on cellulase production of Bacillus sp. ZU- 04
/(UsmL-1) /(BmL-1) pH
nutrient salt neutral cellulase activities alkali cellulase activities pH value of broth
0.1% KH,PO, 22.6 11.4 9.5
0.5% NaCl+ 0.1% KH,PO, 96.9 60. 8 9.5
1.0% NaCl+ 0.1% KH,PO, 94.7 63.5 9.5
1.5% NaCl+ 0.1% KH,PO, 68.2 41.6 9.5
0.5% NaCl 32.1 15.8 9.5
0.5% NaCl+ 0.2% KH,PO, 101.5 59.5 9.5
0.5% NaCl+ 0.5% KH,PO, 98.2 61.3 9.5
214 HiRsns pH L 4 pH
pH (6.0~ 11.0) Table 4 Effects of initial pH value on cellulase production
( 4) of Bacillus sp. ZU- 04
pH  6.0~80 i f(Gul) o ((Uel )
initial pH value of broth  neutral cellulase activities alkali cellulase activities
; ; ; pH 6.5 63.2 31.3
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, 8.0 88.5 43.5
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Fig.2 Effects of stirring speed on cellulase production
(A) time course of neutral cellulase production
(B time course of alkali cellulase production
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Fig.3 Effects of aeration on cellulase production
(A) time course of neutral cellulase production
(B time course of alkali cellulase production
—@—0.2 L/(I'min); —O—0.3L/(Itmin); —A —0.4 L/(Ismin)
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STUDIES ON CELLULASE PRODUCT ION BY BACILLUS SP.ZU- 04

SHEN Xue liang, XIA L+ ming

(Department of Bioengineering and Chemical Engineering, Zhejiang University, H angzhou 310027, China )

Abstract: Cellulase production was studied using a bacterial strain( Bacillus sp. ZU- 04) screened at our laboratory. Cellulase
activity could be detected from pH value 6.5 to 10.5. Corn corb residue from xylose industry was the suitable carbon source, and
bean cake was the suitable nitrogen source for the strain. NaCl and KH,PO, were important to cellulase production, and their
optimal mass parts were 0. 5%— 1. 0% and 0. 1% , respectively. Cellulase activity could be improved by addition of wheat bran.
Optimal culture conditions in a 3 L. fermenter were: stirring speed 300 r/ min, aeration 0.3 L/ (I*min) , and culture temperature
37 C.Neutral and alkali cellulase activities detected from the fermentation broth were 257.6 U/ mL and 125.6 U/mL, respective-

ly. The enzyme had a good application potential.
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