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Medium Optimization for Bacillus mucilaginous in Submerged Fermentation

WANG Jin-ling', ZHAQO Feng—yan*, LV Chang—shan*, ZHANG Hong—chao'?
(1. School of Forestry,Northeast Forestry University , Harbin 150040, China;2. School of Applied Technology,
Northeast Agricultural University , Harbin 150030, China ;3. State Key Laboratory of Food Science and
Technology , Jiangnan University , Wuxi 214122, China )

Abstract: This research was designed to optimize the culture medium for Bacillus mucilaginous in
submerged fermentation. With spore yield as indicator,the test was divided into three phases.
Firstly ,based on the results of single factor experiments,the optimum carbon source,nitrogen source
and metallic ion and their concentrations were screened and the optimal values of single factors
were obtained ;secondly, quadratic regression orthogonal rotation composite design was used to
optimize the medium further and got the model ;then, verification tests were carried out to verify the
model. The results showed that the optimal culture medium were (per liter):lactose 21.57 g,
combined nitrogen source 2.6 g (ratio of peptone to ammonium sulphate was 1:3),MnSO, 0.21 g,
K,HPO, 1.5 g,MgS0,-7H,0 1.2 g;cultured with the optimal medium,the spore number of Bacillus

: 2012-09-18
(2011AA6BNO71) .,
(1975—), , s s s - E—-mail ; wangjinling08 @yahoo.cn
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mucilaginous reached 3.44x10° cfu/mL;the ratio of actual spore yield to predicted value was 0.977,

indicated that the model was reliable. The results could provide references for the producing of

Bacillus mucilaginous.

Keywords: Bacillus mucilaginous ,spore yield,culture medium,quadratic regression orthogonal

rotation composite design ,optimization
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—y 10.00 1.25 0.10
-1 14.05 1.76 0.14
0 20.00 2.50 0.20

1 25.95 3.24 0.26
Y 30.00 3.75 0.30
Aj 5.95 0.74 0.06

:Aj=(X;,—Xj0)/ v, y=1.68
2
Table 2  Results of quadratic regression orthogonal
rotation composite design
Y (x10° cfu/mL)
1 1 1 1 3.15
2 -1 -1 1 1.21
3 1 1 -1 1.43
4 -1 1 1 1.63
5 1.68 0 0 2.24
6 1 -1 -1 1.18
7 0 0 0 341
8 0 0 0 3.40
9 0 0 -1.68 1.05
10 0 0 0 3.20
11 0 -1.68 0 1.28
12 0 0 0 2.99
13 -1 -1 -1 0.94
14 -1.68 0 0 1.08
15 1 -1 1 243
16 0 0 1.68 1.95
17 0 1.68 0 2.05
18 0 0 0 3.35
19 0 0 0 343
20 -1 1 -1 1.38
21 0 0 0 3.51
22 0 0 0 3.29
23 0 0 0 3.48
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Table 3 ANOVA for the results
NN
X, 1.82 1 1.82 55.60  <0.000 10
X, 0.71 1 0.71 21.76  0.000 40
X; 1.84 1 1.84 56.20  <0.000 10

XX, 0.001 9 1 0.001 9 0.057 0.82

X X5 0.76 1 0.76 23.18  0.000 30
XoX; 0.026 1 0.026 0.80 0.39
X2 4.99 1 4.99 152.71  <0.000 10
X7 4.98 1 4.98 152.03  <0.000 10
X7 6.02 1 6.02 184  <0.000 10
20.94 9 20.94 71.08  <0.000 10
0.43 13 0.43
0.21 5 0.21 1.62 0.26
0.21 8 0.21
21.37 22

.Y =3.34 +0.37x, +0.23x, +0.37x; +0.015xx, +0.31
x1x3+0.05x2x3—0.56x12—0.569022—0.6296320

F= /
= /
3 , F 1.62,P=0.26>0.05,
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3
222 EEF M
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>
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Table 4 Optimization solution in the experiment

X, 0.26 21.57/(g/dL)
X, 0.14 2.60/(g/dL)
X; 0.25 0.21/(g/dL)
Y - 3.52x10%(cfu/ml)
, 1L ,
21.57 g, 2.60 g, 0.21 g,
1.5 g, 12 ¢
3.52x10° c¢fu/mL,
3.44x10°
cfu/mL(n=3), / =0.977,
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1) )
[13]
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6.5 /mlL, (4l
3.2% , (m( )im( )=2:1)
0.4% ,pH 8.0, )
3.03x10® cfu/mL, 3.09x
10% cfu/ml.,
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