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Abstract: [Background] The commonly known poly-y-glutamic acid (y-PGA) producers are Bacillus
subtilis, B. amyloliquefaciens, and B. licheniformis, while little is known about B. siamensis.
[Objective] To study liquid fermentation conditions for y-PGA production by B. siamensis. [Methods]
B. siamensis CAUS83, isolated by our laboratory, was used to produce y-PGA by liquid fermentation. The
effects of carbon sources, nitrogen sources, precursors, temperature, and pH on the synthesis of y-PGA
in shake flasks were investigated by single factor test and orthogonal design. [Results] The optimal
carbon source, nitrogen source, and precursor for the synthesis of y-PGA were 30 g/L lactose, 5 g/L
yeast extract, and 60 g/L L-sodium glutamate, respectively. The optimal fermentation conditions were
37 °C and pH 7.0. The yield of y-PGA increased by 260% from 8.4 g/L before optimization to 30.1 g/L
after optimization. The fed-batch fermentation showed the peak yield (59.5 g/L) of y-PGA at the time
point of 60 h, with a productivity of 0.99 g/(L-h), which increased by 98% compared with the yield in
shake flasks. The produced y-PGA had a molecular weight of 3.8x10° Da and a high polymerization
degree. [Conclusion] The optimal fermentation conditions for B. siamensis CAU83 producing y-PGA
determined in this study provide a basis for the industrial production and application of this strain.

Keywords: Bacillus siamensis; y-PGA; optimization of fermentation conditions; fed-batch fermentation
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Figure 1
Bacillus siamensis CAUS83.
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Figure 2 The effect of different nitrogen sources (A) and yeast extract concentration (B) on the yield of

v-PGA by Bacillus siamensis CAUS83.

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



3340 Tl A 2 AR

Microbiol. China

7

y-PGA (g/1.)
\
|

& 3
& > B
F gt & < R
& < &
& &
& D
I M
o N
N §

B
5y

-

:25 > % 7/
315- %
10 - /
1 .
T :

30 40 50 60 70
L-sodium glutamate concentration (g/L)

B3 FEEMEIRA)R L-B 88K E B)XE S FMITE CAUS3 /* y-PGA KIS/
Figure 3 The effect of different precursors (A) and L-sodium glutamate concentration (B) on the yield of

v-PGA by Bacillus siamensis CAUS3.
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S y-PGA 7= ) 5 2 J5 R BT A S o 1
R TR IRE S S TR e P o (1 88 A o AR IR A
TE 5%15%, WA TEMKY, —Efk
B BRI T AR AE K AR y-PGA 195

WA 1.5 5 M GE ik A SB SR, 1 ]
REEWH v-PGA 73 T-H: 4 3.8x10° Da, KU
BT CAUS3 MR R TS 1-PGA
FEamREER R

*1 ETFHATE CAUS3 = v-PGA X BIEHRBEEX MU IRKER
Table 1 Medium optimization of y-PGA by Bacillus siamensis CAU83 by orthogonal test

RIS 2 Factors v-PGA j= g

No. A: FURRRE B: BERHEBIMRE  C: L-BERIRINKRE Yield of y-PGA
A: Lactose B: Yeast extract C: L-sodium glutamate (g/L)
concentration (g/L)  concentration (g/L) concentration (g/L)

1 1 1 1 12.4

2 1 2 2 23.1

3 1 3 3 14.7

4 2 1 2 23.9

5 2 2 3 28.6

6 2 3 1 17.2

7 3 1 3 15.5

8 3 2 1 21.3

9 3 3 2 16.7

K 50.3 51.8 50.9

K, 69.7 73.0 63.8

K; 535 48.6 58.8

ki 16.8 17.3 17.0

k> 232 24.3 21.3

ks 17.8 16.2 19.6

R 6.5 8.1 4.3

R FWIUT B>A>C

Primary and secondary order

RILHE 4,B,C,

Optimal combination

x2 BESH

Table 2 Analysis of variance

T3 22K Py 2F-J7 11 HEE  FE P{E

Source Sum of squares df F value P value

FUBHHE 72.6 2 25.9 0.037

Lactose concentration (g/L)

T B} S Uk 2 117.2 2 41.8 0.023

Yeast extract concentration (g/L)

L2 S Rl i 27.8 2 9.9 0.092

L-sodium glutamate concentration (g/L)

R 2.8 2

Error
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Figure 4 The effect of fermentation temperature (A) and pH (B) on the yield of y-PGA by Bacillus siamensis
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Figure 5 Fed-batch fermentation of y-PGA (A) and the chromatogram curve of molecular weight of y-PGA by

Bacillus siamensis CAUS3 (B).
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A W HGE AR H A TR K-

BUAT SCHR iz 38 K SR TR BRI Kk I T A5
v-PGA G FEAXT AR, J3+ 1k 3 3 43 4 78
1.0x10°-2.5%10° Da"*>* ifif H. H Aii{ A — k% 3C
FR 0 A 2 2R AT R TR A L T yv-PGA B9
HOH 7.9x10° Dal"l. A S i RN RE R A
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AR R, B R Tl e A .
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AR SCHFH R 77 v-PGA 4 S R WM T8 14 bk 8
B IFFT R CAUS3 AT A L, ki3] 1
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