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Jiean-peptide Prodution by Immobilized Cell Fermentation of Bacillus subtilis*
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Abstract The paper described a novel method for adsorption and application of immobilized cells for Jiean-peptide
production. Seven absorptive solids were chosen as the candidate carriers for immobilization of Bacillus subtilis cells and
among them wood chips were identified as the best. The optimal conditions of wood chips as B. subtilis cells’ carriers were
0.5~0.6 mm in diameter and 10 g L* in fermentation broth, which were determined through single factor and orthogonal
experiments. In order to avoid the detachment of the immobilized B. subtilis cells from the carriers, different adhesive agents
were added into the wood chips to increase its absorption, and 15 g L* sodium alginate gel was found to be the best by single
factor experiment. Then the optimal fermentation media and conditions were obtained by response surface methodology: 10%
inocula, 1.7 g L™ total nitrogen of soymeal hydrolysate and 33.7 g L™ glucose in fermentation broth. Under these conditions,
the biological potency of Jiean-peptide peaked as high as 7 282.08 U, which was 53.9% higher than that in carrier-free liquid

cultivation. Fig 3, Tab 7, Ref 17
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Table 1 Experimental factors and levels of L, (3‘) orthogonal
design
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Level Diameter of carrier Content of carrier
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0.5~0.6 10
0.6~1 30
3 1~3 40
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Table 2 Experimental factors and levels of Box-Behnken design
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Fig. 1 Effect of different carriers on Jiean-peptide potency
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Table 3 Results of L, (3*) orthogonal tests
LRI R Factor 250 Result
UNEETAES ENEEE 2
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5350.76

1 1
5109.2

4803.99
4730.58
4517.02
4118.38
4118.38
4587.11
4055.45

S
Test number

© 00 N O U B~ W N B
W W W NN NN P
W NP WN P WwDN

R4 L GEXRKBERFTEN
Table 4 Analysis of variance of the L, (3) orthogonal test results
TR ZEEITR AR IR

Variance Sum of standard Degree of Sum of mean

FlE  m#E
F test Significance

analysis  deviation (S) freedomf square (V)
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B 268868.43 2 134434215 3.212 /
%7 Error  167422.956 4 41855.739
JEFN Total  1540016.052 8
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Fig. 2 Effect of wood chip content on potency
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Table 5 Results of adhesive agents on potency

- WAL i —
KRR Adhesive Wty Wi
Adhesive agent concentration ~ Potency (U) Increment
(plg LY
#JR K Xanthan gum 20 5434.89 —3.03%
5 Xanthan gum 40 4380.9 —21.8%
HJ5UK Xanthan gum 60 6242.79 +11.4%
U Xanthan gum 80 6339.67 +13.1%
cMC 20 5032.13 —10.2%
cMC 40 5691.85 +1.6%
cMC 60 6147.40 +9.6%
CMC 80 6147.40 +9.7%
TR _
Sodium alginate gel 5 4804.96 14.3%
R
Sodium alginate gel . 9604.67 B
HESERRAY
Sodium alginate gel 15 6537.95 +16.6%
TR
Sodium alginate gel 20 6053.46 +8%
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Table 6 Fermentation media and condition experiment design
and corresponding results of Box-Behnken

S G [KZ /KT Level A E
Test number X, X, X, Potency (U)

1 -1 -1 0 5189.52

2 -1 1 0 7170.80

3 1 -1 0 4879.52

4 1 1 0 6053.46

5 0 -1 -1 4517.92

6 0 -1 1 4731.54

7 0 1 -1 6639.40

8 0 1 1 6438.04

9 -1 0 -1 5604.88

10 1 0 -1 5604.88

1 -1 0 1 5434.88

12 1 0 1 5604.88

13 0 0 0 6438.04

14 0 0 0 6339.66

15 0 0 0 6537.96

16 0 0 0 6438.04

17 0 0 0 6438.04
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Fig. 3 Response surface stereogram related to fermentation potency of carbon sources, nitrogen sources and inoculation amount
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Table 7 Experiment design and results of validation of model

X% Factor it Potency (U)

'AqustJ X X X ol SZbr Real
B 2 8 Forecasted

1 —0.23 1.01 —0.02 7103.53 7282.08

2 —0.4 0.5 0 6884.84 6639.41

3 0.4 —0.5 1 5356.44 5434.89

4 0 0 0 6478.62 6405.42
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