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B-1 4- A-30
250100
pH B1 4-
A30 Bl 4 NH, ,S0,
A-30 81 4 pH
B1 4 5mL h NH; S0,
616IU mL 1.33UI mL
Bl 4
Q815 A 1000-3061 2000 04-0485-05
B-1 4- 1.2.1 g 10 NaCl 5
B-1 4- 5 K,HPO, 1 MgSOy 7TH,0 0.2 1L pH 8.5
1.2.2 g 50
2.5 NaCl 5 K,HPO, 1 MgSO,.7H,0 0.2
B-1 4- 1L pH 8.5 g 50
NH,; ,S0, 2.5 NaCl 5 K,HPO, 1 MgSO, 7H,0O
0.2 1L pH 8.5
G6-2! 1.3
10%
G6-2 300mL 50mL
32C pHS8.5 150 r min
2 A-30 B. Braun Biostat.
B 2L 1.5L
A-30 11.0 10%
32T pH NaOH HCI
1 1.4
1.1 1.4.1 0.02mol L pH 7.2
A-30 Bacillus pumilus A-30 NaH, PO,-Na,HPO, 1% CMC-Na
Y106 Bacillus sp. Y106 L22 0.5mL 50T 30min
Aspergillus niger 1.22 An76 Aspergillus DNS 540nm
niger An76 A-10 Pencillium decumbens 1pmol
A-10
1.2 1.4.2 0.02 mol L pH 7.2
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NaH,PO,-Na, HPO, 1% 2L
0.5mL 50C 30min B. Braun
DNS 540nm Hitachi S-520
1 pmol )
1.4.3 2.1 B-1 4-
Folin- 3
1.4.4
Berthelot 4
1.4.5 35 B-1 4-
1.4.6 5
Smin 1
A-30
1.5 5210 IU L h
Oat spelts Sigma
722
1 5 B-1 4-
Table 1 The comparison of the fermentation character of five excellent -1 4-glycanases producer in flask
CMCase Xylanase
Organism Optimum Enzyme activity Productivity Optimum Enzyme activity Productivity
pH IU mL IUL*h! pH IU mL UL h!
Bacillus pumilus A-30 8.0 0.8 13.3 8.5 312.6 5210
Bacillus sp. Y106 7.0 4.5 75 6.5 15.3 255
Pencillium decumbens A-10 4.5 18.6 310 4.5 156 2600
Aspergillus niger 1.22 4.5 2.06 34 4.5 47.8 797
Aspergillus niger An 76 5.0 2.1 35 5.0 353.6 5893
2.2 A-30
700 r min
40%
500r min
15% 30%
A-30 1 5 6
A30 Bl 4
300r min
0—~34h 0 A-30
A-30
500r min B-1
4351U mL 0.791U 4-
mL 20h
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Fig.1 Effects of different stirring rate on enzyme production of A-30
A. Time-course of cellulase production ~ B. Time-course of xylanase production ~ C. Time-course of dissolved oxygen
The value of stirring speed r min was ® 300 @ 500 a 700
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Fig.2 Comparison of effects between controlled pH and uncontrolled pH on batch culture of A-30

A. Time-course of cellulase production B. Time-course of xylanase production C. Time-course of released reducing sugar D. Time-course of pH

® Controlled pH B Uncontrolled pH
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74 %
33% 8h 0
A-30 14h 20h
2L 500r min 30h
3 A-30
0~ 10h 20h
0 A-30
B-1 4-
A-30
1.33IU mL 616 IU mL
4 2
2.5g L Table 2 Effects of feed time of NH,; ,SO, on xylanase
100g L 20h and CMCase production
SmL h 2h ¢ h 0 12 24 36 48 60 Control
Xylanase activity IU mL 278 312 255 232 249 183 180
1.0~2.0g L CMCase activity 1U mL 0.62 0.80 0.74 0.51 0.61 0.51 0.60
50h
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400 -
654 ~ 407 100
O] Josz 4 o
6093 300 : D% 3 {80 £
= 3 1 o {1052 2 g
237E BN B 60 £
2 {5 20 1942 & 17 %
Es5{s | 5 = &
23 1035 22 140 §
454 5 100 & Z =
2 {020 = &
TS Il A g °N 120
0 101
354 v . . . : —0.0 0 0
0 10 20 30 40 50 60
t/h
3 A-30
Fig.3 Time course of A-30 batch culture
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Fig.4 Time course of A-30 fed-culture
¥ Cellulase 4 Xylanase € Protein B NH, ,S0, @ Dissolve oxygen
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Studies on Submerged Fermentation of
Alkaline B-1 4-glycanases by Bacillus pumilus A-30

CHEN Shi-Cheng QU Yin-Bo ZHANG Yan GAO Pei-Ji
State Key Laboratory of Microbiology Technology Shandong University Jinan 250100

Abstract The effects of stirring rate pH control and feed time of NH; ,SO, on -1 4-glycanases were investigated. The

operating conditions of batch fermentation and fed-batch culture were optimized. The results showed there were a large

amount of bacterial cells adsorbing on the surface of wheat bran and stirring rate had a pronounced influence on the ad-

sorption and the production of -1 4-glycanases. The uncontrolled pH could promote the induction of g-1 4-glycanases.

When NH, ,S0, was fed at a constant rate in the earlier age and regulated later by determining the content of
NH, ,S0, xylanase and CMCase activity could reach 616IU mL and 1.331U mL respectively.
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