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JYL-11 Escherichia coli 40 g L K,HPO,
20g L NH,Cl4g L MgSO,0.9¢g L 1.5g L pH 7.8 35 mL 250 mL
250 r min 37°C 4%
3.5 mg mL 1.0 mg mL 40% .
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The Conditions for Fermentation of Polysialic Acid in Shaking Flask

YU Jun-hua  ZHAN Xiao-bei ZHU Li LI Xin-chun  ZHU Yi-hui
The Key Laboratory of Industrial Biotechnology Ministry of Education Southern Yangtze University Wuxi 214036 China

Abstract With a mutation Escherichia coli WX-JYL11 the optimal medium and culture condition for
polysialic acid production was investigated by using shaking flask. The optimal medium was establish
as follow sorbitol 40 g L. K,HPO,20 g L. NH,CL 4 g L. MgS0O,0.9 g L. Tryptone 1.5 g L.
The optimal culture condition were that initial pH 7.8 volume 35 mL 250 mL shaking speed 250
r min temperature 37 C. With this medium the production of polysialic acid was 3.5 mg mL in-
creased by 40% under optimized conditions.

Key words polysialic acid shaking flask fermentation analysis of variance
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1.1.2 g L NaCl 5 g L 40 ¢g L
10 SpH7.0 ~7.2. 40 g L
1.1.3 15~
20 g L. 40g L
1.1.4 g L 30
NH,CI1 6 1.0 K,HPO; 3H,0 22 MgSO, 2.2
0.6 pH7.5 ~7.8 2.2.1 pH
6 pH
1.2 pH
1.2.1 pH
37°C 12 h. pH
1.2.2 .
50 mL 250 mL Ly, 30 .
37 C 220 r min 12 h. 1.
1.2.3 1.6 mL
40 mL 250 mL Tab.1 Variables and levels
37 C 220 r min 58 h. pH
gL gL
1.2.4 10 mL 1 A B C
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Fig. 1  Effect of sorbitol concentration on yield of
polysialic acid
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Tab.2 The 3 X 6 factorial central composite designs and response values used to optimize yield of polysialic acid
A B AXDB C AXC BxC SA
1 2 3 4 5 6 7 8 9
1 1 1 1 1 1 1 1 1 1 476.9 275.7
2 1 1 1 1 2 2 2 2 2 555.9 339.0
3 1 1 1 1 3 3 3 3 3 1516.9 447.5
4 1 2 2 2 1 1 1 2 2 1908.2 466.5
5 1 2 2 2 2 2 2 3 3 2330.3 412.4
6 1 2 2 2 3 3 3 1 1 2433.3 540.7
7 1 3 3 3 1 1 1 3 3 2766.2 559.9
8 1 3 3 3 2 2 2 1 1 3641.4 632.2
9 1 3 3 3 3 3 3 2 2 3112.8 637.9
10 2 1 2 3 1 2 3 1 2 490.6 286.5
11 2 1 2 3 2 3 1 2 3 703.4 370.0
12 2 1 2 3 3 1 2 3 1 789.2 288.0
13 2 2 3 1 1 2 3 2 3 2251.4 407.9
14 2 2 3 1 2 3 1 3 1 2000.8 741.0
15 2 2 3 1 3 1 2 1 2 1928.7 584.5
16 2 3 1 2 1 2 3 3 1 2965.3 672.4
17 2 3 1 2 2 3 1 1 2 3425.2 896.6
18 2 3 1 2 3 1 2 2 3 2659.8 770.9
19 3 1 3 2 1 3 2 1 3 974.6 214.2
20 3 1 3 2 2 1 3 2 1 1420.8 488.2
21 3 1 3 2 3 2 1 3 2 2598.0 669.6
22 3 2 1 3 1 3 2 2 1 2282.3 573.4
23 3 2 1 3 2 1 3 3 2 2690.7 713.7
24 3 2 1 3 3 2 1 1 3 2886.3 843.9
25 3 3 2 1 1 3 2 3 2 2539.7 564.4
26 3 3 2 1 2 1 3 1 3 3088.8 768.4
27 3 3 2 1 3 2 1 2 1 1695.3 691.9
K; 18741.9 9526.3 19459.3 16054.4 16655.2 17729.3 18460.3 19345.8 17705.3 2x; =56132.8
K, 17214.4 20712 15978.8 20715.5 19857.3 19414.5 17701.9 16589.9 19249.8
K, 17214.4 20712 15978.8 20715.5 19857.3 19414.5 17701.9 16589.9 19249.8
K; 20176.5 25894.5 20694.7 19362.9 19620.3 18989 19970.6 20197.1 19127.7 a?=1.39E+08
K2 1.05SE+ 1.19E+ 1.06E+ 1.06E+ 1.05E+ 1.05E+ 1.05E+ 1.05E+
' 09 09 09 09 09 09 09 09
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Tab.3 Analysis of variance for the yield of polysialic acid obtained from the experimental results
F(),(JS 28 =4.46 F().()l 2 8 =8.65 F().()S 48 =3.84 F().()l 48 =7.01.

F
A 487606. 67 2 243803.3334 0.90
B 15551710. 11 2 7775855.055 28.74 * %
C 707460.78 2 353730.3889 1.31
AXB 26.6717.78 4 651679.4445 2.41
AXC 467073.78 4 116768. 4444 0.43
BxC 958898.11 4 239724.5278 0.89
2164086.78 8 270510. 8474
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4%
5.

57 15 )
f.:; 143 2.5 mg mL
§3ﬂ' -1 3.5 mg mL 40 %
by ks 900 mg g
& o1 1% =
w2 = 200 mg g
- - & B "
H TEARRRE | 54~58 h.

2.0 L L - 0

a 2 4 6 8
BEHBUERAHY% 3
WXJYL-11
5 40 g L K,HPO,;20 g L
Fig.5 Effect of inoculate volume on yield of polusialic NH,Cl4 g L MgSO, 0.9 ¢ L 1.5¢g L
acid pH 7.8. 35 mL
5 4% 250 mL 250 r min
37°C 4% .
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