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Enhanced Production of Solvent—Stable Alpha Glycosidase from Bacillus
licheniformis JXC-1 by an Optimal Feeding Strategy

TANG Qunfang'?, LI Jianghua'?, LIU Long™?, DU Guocheng'?, CHEN fian'?
(1. Key Laboratory of Industrial Biotechnology , Ministry of Education , Jiangnan University , Wuxi 214122 , China ;
2. School of Biotechnology, Jiangnan University , Wuxi 214122, China )

Abstract: In previous work,we screened a strain (Bacillus licheniformis JXC-1) producing
solvent-stable (10% N, N-Dimethylformamide, short for DMF) a -glucosidase from several different
soil samples. In this work,we attempted to determine the key factors for the production of
a -glucosidase and optimize the feeding strategy in a 3-L fermenter. Results showed that the enzyme
activity reached 444.7 U/L with the optimal condition (pH 7.0,the initial maltose concentration 25
g/L,and agitation speed 600 rpm). The strategy of feeding maltose and tryptone at a rate of 2.25
mL/h (4-5h),6.75S mL/h (5-6h),9 mL/h (6-7 h) and 15 mL/h (7-8 h) significantly increased the
production of a -glycosidase from 444.7 U/L to 872.5 U/L.

Keywords: Bacillus licheniformis JXC-1,alpha glycosidase,fed-batch fermentation,solvent-stable
enzymes
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Fig. 1 Influence of pH on the production of a—glucosidase in batch culture.

22 VBEFBEREREIN o-FEHBEFHBIMEL
[Z3oR b

TE R T AR v T A 9 A K 52 8 i ) Do VR
(RZ MR, 25 5% 97 2 v A0 Bl oo e G 31—
IS, A OB s T R RY By g 20 e ik — A S i o
B, TR BRSBTS R, S0 R AR K
A B BEIE R S AR I TR R T R S

[z NGR S

T ARG B R (20,25 .30 A 35
g/ L) (0 TR A AR R R s 0, 25 SR &L 2 B, il
VL& B, 55 e 1 00 W8 0T S ViR B8 (30 o/L) 3R F B 4R
4 K, Bk DCW ik 8] 33.2 ofL, B4 1 400 b I
WRBE (25 /L) BH T 77 il , 5 e i 1% 35 1) 444.7 U/L,
PRI, 35 PR A0 IO o v Oy 25 /L

t/h
(@

35 500
30l 20 g/L
2 1400
5 25|
2 20l 13003
£ 5
zi 15 20042
A= ol &
= 1100
® 5t
oF 10
0 5 10 15 20 25

3 500
25 g/L
330' 1400
*\@25- 300
2 iy 1 )
222 S
%i@ 15} 1200 =
& & o &
e 1100
& Sr
0_ O
0 5 10 15 20 25
th
(b)

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.35 No.1 2016



F A AU A -] 3 0 3 R 60 AN P B BT A

W
3
S

3 500 3 500
30 g/L 359/
33 {400 330 {400
~ 223 ~ o2 _
I —
@% ol 300 3 @%20- {2002
20 5] 200 B E s 20012
O y= = O 1" =
< : =
. é 100 2 2% &
= {100 = 1100
ENEE YR = 5[
ol in ol 1o
05 10 15 20 25 0 5 10 15 20 25
i 1
(©) (d)
s DCW(g/L), v o-HIZ0E TG TE (U/L), e BBl it ik % (g/L).

B2 MBREFBREREN «o-FHEFHEIMRELEAZN

Fig. 2 Influence of initial maltose concentration on the production of a—glucosidase in batch culture
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Table 1 Comparison of fermentation parameters with different control conditions for the production of a—glucosidase from

Bacillus licheniformis JXC-1 in batch culture

% % a3 SN LN i = il KA K B R H 7 il i R PR B R He e
- BEIR | TEAL) | WHEEAUL) | #%/(ge-h) (U/(g-h)) PRER/(Ulg) | (U/(L+h))
R 24 197 104.6 0.95 4.56 59 436
60 24 215 167.1 0.73 398 94 6.96
pH il 5w
70 24 332 3326 6.15 17.5 10.02 13.86
80 24 237 186.1 1.88 7143 7.85 775
0 M 18.9 176.1 0.63 1718 17.6 7.34
it S 231 4447 0.82 1353 2.1 18.53
WL 39 332 3326 6.15 17.5 10.7 13.86
35 24 25.1 198.9 493 319 8.3 8.29
500 24 184 289.7 9.92 13.67 162 12.1
gy 60 24 231 4447 0.82 1353 2.1 18.53
(t/min) 700 24 242 352 0.75 265.7 212 15.0
800 24 332 323332.6 6.79 17.5 10.7 13.9

P, #MEHEE R 4.5 mI/h:6~8 b P #MEHEE Ry 12
ml/h;4~6 h N, #MELEE R 4.5 mL/h;6~7 h N, £k
RHHE R 9 ml/h;7~8 h P, AN N 15 ml/h; 4~
5h N, ANERE B 2.25 mL/h;5~6 h PRNEFE JE N
6.75 mL/h;6~7 h 9, #MEFE B 9 ml/h;7~8 h Y,
AR EE N 15 mL/h,
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I, CREL 4 FPARERIE AR 4~8 h P EAT A8 M in 22
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45.6 g/L, W] HEJE AN NSNS C A N BT i vk BE 119 22 2F
PR TR AR, 45 77 Bl I B A AR I R R b 3
=
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Table 2 Comparison of fermentation parameters with different carbon and organic nitrogen sources feeding approaches

for the production of a—glucosidase from Bacillus licheniformis JXC-1 in fed—batch cultures

W e KB R T v/ it R A K d PO TR A B P He PR

WM | FEAYL) | WHHEA(UL) (Ul(g-h)) PEREE/(Ulg) | (U/(L+h))
A 30 274 4573 0.76 201.3 357 15.24
‘ B 30 285 568.9 0.8 271.6 20.0 18.96

A0 U

C 30 456 545.5 0.76 85.8 18.6 18.18
D 30 38.3 633.8 1.23 4295 56.6 21.13
A 30 30.7 724.4 0.68 1512 314 24.15
AmgEm B 30 295 616.9 0.68 168.5 27.1 20.56
A HLEE C 30 352 618.2 13 ) 23 20.61
D 30 235 872.5 0.4 12.8 43.0 29.08
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FE 9 ml/h,7~8 h PNANELEEE O 15 mL/h #b 22
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