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Abstract: L-asparaginase (EC 3.5.1.1,L-ASNase)has been widely used in the fields of food and
medicine. In order to achieve the efficient production of L-ASNase, the effects of stirring speed and
fed-batch fermentation conditions on the cell growth and enzyme production of Bacillus
subtilis/ ASNA 25/B2 were investigated in 3 L fermenter. After the optimization, conditions used for
fed-batch fermentation were determined as follows : the stirring speed was set at 700 r/min for the first
8 h and shifted to 900 r/min till the end of the fermentation ; for fermentation at 16~28 h,sucrose solution
(800 g/L)and nitrogen sources (yeast peptone:200 g/L;corn syrup:80 g/L)were fed at 18.75 mL/h and
32 mL/h,respectively. Based on this fermentation condition,the L-ASNase yield reached 1 413.6
U/mL at 48 h,which was 66.2% higher than that of batch fermentation. The final production
intensity obtained here was 24.6% higher than that of the latter. The results provide the basic data for
the industrial production of the recombinant L-ASNase.

Keywords: Bacillus subtilis ,]-asparaginase, fermentation optimization,batch fermentation, fed-batch
fermentation
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Fig. 1 Influence of stirring speed on the production of L-asparaginase in batch fermentation
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Table 1 Comparison of fermentation parameters among batches with different stirring speed conditions

ODgo fit K AH 45.30
AR $5 K HE AR 1 3 /b ! 0.32
L-ASNase i i fie KA/ (U/mL) 644.90
KR EJE /h 40.00
L-ASNase 4 =58 &/ (U/(mL-h)) 16.12
L—~ASNase X [ 4 ) 74 2 2 50/ (kU/g) 9.92
TR A TR (0 A5 R R B (/) 0.24
L—-ASNase % 41 it i) 15 3 5 £/ (kU/g) 40.67

PEH 4% 8/ (r/min)

47.50 51.90 52.10
0.39 0.35 0.33
705.60 808.70 826.40
40.00 40.00 40.00
17.64 20.22 20.66
10.86 12.44 12.71
0.26 0.28 0.28
42.44 44.52 45.32
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Fig. 5 Influence of feeding mode on the production of

L-asparaginase in fed—batch fermentation
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Table 2 Comparison of fermentation parameters among
batches on different feeding mode

TR TRV JE/ (g/1L) 185 185 185
ODgo K M8 1197 1286 812
PR K P K R /h 0.39 039 039
L-ASNase 1 5 K {8/ (U/mL) 1279.6 14136 10489
Bk Ho 7= i %/ (K U/g/h) 091 091 0.9
KA /h 48 48 44

L-ASNase 4 7= 5 &£/ (U/mL/h) 26.66 2945 23.84
L-ASNase ¥ BEHEA9F3 5/ (kU/lg)  6.92 7.64 5.67
TR X A 75 3R/ (gfg) 0.23 024 015
L-ASNase X 40l 975 %/ (kU/g) ~ 30.54 3141 3691
ODyo JTE A= 7 0 BE AR HE — 20 32 55 o 45 B0 4R
R T J S5 e AELJE: MR e A% OD o F1IE TG BEAIG
SECHA T R WAL, TEAMEHE AR FE RS BT
FEL A 30 M0 R A R IR B B 7 A IS AR A
AR R 2R FHAE U N

[ 3 = iz

1€ B. subtilissASNA25/B2 * L-ASNase % I i
R, 38 AT P R B 4P A o A B SR R MG ED O ~
8 h Pl 4 P 3 700 r/min, 8 h LIS HiEHE i U H
£ 900 r/min, {f FEAK ODyy , Bl 15 FlAE 77 5 B 5 15 5@
% W 600 v/min FH L, 43 lEE T 18.8% 31.9% .
46.6% . 8 1 XF RN ] kIR R B 2H A FMRHEE |
FERE WM 7 2B SE A5 A 16~28 h DLF 2
H18.75 mL/h E AN FERE | L0 32 mL/h
P 3 I 0 B AR R N R K SRR A AR N U B
U, ODgy T 135 %) 128.6,L-ASNase [} 1% 7 48 h ik
F K 1 413.6 UlmL, Flo34t & BEAH LG, 2 = e 2 =
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