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Fig. 1  Effect of carbon sources on production of

MCE by strain GSBa -1
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Fig.2 Effect of maltose mass concentration on production of
MCE by strain GSBa -1
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Fig.3 Effect of nitrogen sources on production of

MCE by strain GSBa-1
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Fig.4 Effect of peptone mass concentration on production of

MCE by strain GSBa-1
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Fig.5 Effect of yeast mass concentration on production of
MCE by strain GSBa -1
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Fig. 6  Effect of metal salts on production of MCE by
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MCE by strain GSBa -1
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Tab.2 Box-Behnken design and experimental results

e ik BEFLIER 71/

X, X, X (Su-mL~")
1 0. 00 -1.00 1. 00 380. 00
2 0. 00 0. 00 0. 00 558.57
3 1. 00 1. 00 0.00 414. 44
4 -1.00 0. 00 1. 00 475. 00
5 0. 00 -1.00 -1.00 442. 10
6 0. 00 0. 00 0.00 531.05
7 1. 00 0. 00 -1.00 375.00
8 1. 00 0. 00 1.00 449. 80
9 0. 00 1. 00 1. 00 430. 00
10 -1.00 0. 00 -1.00 373.44
12 0. 00 0. 00 0.00 530. 00
13 1. 00 -1.00 0. 00 443. 64
14 0. 00 0. 00 0.00 522.18
15 0. 00 0. 00 0.00 526. 36
16 -1.00 1.00 0.00 400. 00
17 -1.00 -1.00 0.00 463.79
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R2, =0.907 8, I A% 50 il 5 712 4 Hb R B¢ 0. 907 8
FRmE AR S Ak 30 F R 3,49 ,p 40,1292, KT
0. 05, F IR AL S IS i 3, REAR G- b idd B 3%y 72
TR R SEBR A B I BEE OL, R U AR R
PUA R R AT, vT LU A 3 ke 43 A Fn B 8 5% 4%
%) 12 v A TE S SR FOUAF T GSBa—1 P BESLES /1 1Y
SO, [R1E 5 R 09 45 Ty 22 4 B 48 AR | 4575 R
DR 3RO 4 A Ve A 2 AT TT 7™ B L BRI 7 P 52 M I
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Tab.3 ANOVA analysis of Box —Behnken

HIR Fod AmE ¥y FE p b
HE 71 126.17 9 790291 1851 0.0004 = =
X, 107. 68 1 107.68  0.25 0.6310
X, 3400. 65 1 3400.65 7.96 0.0257 *
X, 6278.16 1 621816 14.70 0.0064 = =
X, X, 299.12 1 29912 0.70 0.4302
X, X, 179. 02 1 179.02 0.42 0.5379
X, X; 7 391. 70 1 73970 17.31 0.042 = =
X2 6390. 59 1 6390.59 14.97 0.0061 = =
X2 17357.52 1 1735752 40.65 0.0004  * =
X2 24 553.20 1 24553.20 57.50 0.0001 = =
H2z 2988. 88 7 426.98
R 2163.09 3 721.03  3.49 0.1292
4R 825.79 4 206. 45 ENTES
5h 74115.05 16

R?=0.9597
R =0.9078

#* ZFEWE p<0.05; ¢+ ZRWEIE p<0.01
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Fig.8 Response surface and contour plots showing effects of maltose concentration and peptone concentra-

tion on production of MCA by strain GSBa -1
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Fig.9 Response surface and contour plots showing effects of maltose concentration and yeast concentration on

production of MCA by strain GSBa -1
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Fig. 10 Response surface and contour plots showing effects of peptone concentration and yeast concentra-

tion on production of MCA by strain GSBa-1
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Optimization by Response Surface Methodology of Medium
Composition for Producing Milk-clotting Enzyme by
Bacillus Amyloliquefaciens GSBa -1

TENG Junwei, YANG Zhennai”

( Beijing Higher Institution Engineering Research Center of Food Additives and Ingredients/ Beijing Laboratory

of Food Quality and Safety, Beijing Technology and Business University, Beijing 100048 , China)

Abstract: A Bacillus amyloliquefaciens strain GSBa—1 was isolated from sweet Jiuqu. In order to improve
the ability of producing a milk-clotting enzyme (MCE) by liquid fermentation of strain GSBa -1, the sin-
gle factor test and response surface methodology were employed to optimize the composition of the medium
used. The single factor experiment was carried out to analyze the influence of different carbon source, ni-
trogen source, metal salt and phosphorus source on production of MCE by strain GSBa—-1. Then the Box-
Behnken design based RSM experiment was used to study the optimum combination of three main factors
such as the content of maltose, peptone and yeast extract powder in the medium. The optimal medium
composition for producing MCE by GSBa—1 was as follows; maltose 1. 93 ¢/L., peptone 10. 89 ¢/L., and
yeast extract powder 2. 15 g/L.. When the optimal culture medium was used, MCE activity was up to
(562.57 £7.67)Su/mL, which is similar as the theoretical prediction value of 537. 10 Su/mL with an aver-
age error of 4. 53% . After optimization of the medium composition, the MCE activity produced by strain
GSBa—1 increased by 1. 88 times compared with that of the basal medium.

Key words: Bacillus amyloliquefaciens strain GSBa—1; milk-clotting enzyme; response surface method-

ology ; medium composition

(DG4 203



