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A Preliminary Study on the Exopolysaccharide Production from
the Fermentation of Klebsiella oxytoca XCH-1
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Abstract Klebsiella oxytoca XCH-1 strain was isolated from water extract of Laminaria iaponica. The
paper reports the preliminary study on the exopolysaccharide production from Klebsiella oxytoca XCH-1 in
shaking flasks. The effects of exopolysaccharide production on the medium carbon source nitrogen
source initial pH initial mannite concentration the ratio of the carbon and nitrogen the temperature
the seed age the inoculation quantity and aeration the medium volume in a flask were investigated.
The optimum conditions for exopolysaccharide production were as follows temperature of 28 “C initial
pH of 7 ~8 using mannite as the carbon source and NH, ,S0,as the nitrogen source C N ratio of 150

1 initial mannite concentration of 3% seed age of 54 h inoculation quantity of 8% and 40 mL
medium in a 250 mL flask.
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Klebsiella oxytoca XCH-1

1
1.1
Klebsiella

oxytoca XCH-1
1.2
1.2.1 g/L 10

0.4 K,HPO,0.5 MgSO, 0.2 MgCl, 0.2
CaCO,; 1.0 15. pH 7.0~7.2.
1.2.2 g/l 10

0.4 K,HPO,0.5 MgSO, 0.2 MgCl, 0.2
CaCO; 1.0. pH 7.0~7.2.
1.3

28 C
48 h 30 mL
10%
48 h.
130 r/min 28 °C 250 mL
40 mL.

1.4

7ZD-2

TGL-16G

721
1.5
1.5.1 pH ZD-2
1.5.2 s
1.5.3 1 mL 2 mL
721 640 nm oD
1.5.4 Klebsiella oxytoca XCH-1
10 000 r/min
3
95%
60 C
910
2
2.1 Klebsiella oxytoca XCH-1
2.1.1 Klebsiella oxytoca XCH-1

Klebsiella oxytoca XCH-1 3

1
Tab.1 The influence of different carbon sources on the

yield of exopolysaccharide

/ mg/g
0.98
1.19
0.92
2.1.2 Klebsiella oxytoca XCH-1
pH
7.0~7.2 11.52.
0 2.5 3.0 3.5 4.0 g/dL. 2.
pH



18 23
NH, ,S0, pH 7.0~7.2
. Klebsiella oxytoca
Klebsiella oxytoca XCH-1 XCH-1
3.0 ¢/ 4.
dL. C: N
2 150: 1 pH Klebsiella
Tab.2 The effect of initial mannite concentrations on the oxytoca XCH-1 C: N
yield of exopolysaccharide 150: 1
/ 4 Klebsiella oxytoca XCH-1
/ g/dL pH g/dL / mg/g
1.0 6.26 0.71 0.98 Tab.4 The effect of ratio of carbon and nitrogen on the
1.5 6.24 1.11 1.22 , )
2.0 6.22 1.45 1.27 yield of exopolysaccharide
2.5 6.11 1.64 1.22 Vi
3.0 6.15 1.87 1.75 Wen  on o/dl, / m/s
3.5 6.04 1.88 1.11 ]
4.0 6.04 1.87 1.05 > 1 3.98 1.87 I.38
. 10: 1 4.06 1.77 1.73
2.2 Klebsiella oxytoca XCH-1
20: 1 4.04 1.70 2.96
3.0 o/ 50: 1 4.43 1.70 3.27
dL 100: 1 4.20 1.78 3.16
N, 150: 1 3.94 1.52 4.95
pH 7.0~7.2 200: 1 4.69 1.80 4.42
Klebsiella oxytoca XCH-1 250: 1 4.67 1.77 3.74
3. 3 .
2.4 Klebsiella oxytoca XCH-1
N, KNO, NH, ,
SO, pH
NH, ,SO
. B pH 7.0~7.2
Klebsiella oxytoca XCH-1 )
) Klebsiella oxytoca XCH-1
Klebsiella oxytoca XCH-1 5 5
pH
Kleb-
. 28 C Klebsiella oxy-
siella oxytoca XCH-1
toca XCH-1
NH, ,SO, 5
3 Tab.5 The effect of different temperature on the yield of
Tab.3 The effect of different nitrogen sources on the .
exopolysaccharide
yield of exopolysaccharide
/
/ /C pH g/dL / mg/g
H dL / m
P ¢ &8 20 5.58 1.86 3.05
N, 7.26 1.88 0.63
25 5.25 1.80 4.18
6.24 1.87 1.22
28 3.94 1.52 4.95
6.22 1.94 2.20
KNO, 5 03 1.79 230 30 4.62 1.85 2.67
NH, ,S0, 4.44 1.71 2.89 » 4.40 1.85 1.64

2.3 Klebsiella oxytoca XCH-1
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2.5 pH Klebsiella oxytoca XCH-1
pH Klebstella oxyto-
ca XCH-1 6. 6
pH 7~8
Klebsiella oxytoca XCH-1
6 pH
Tab.6 The effect of different starting pH on the yield of
exopolysaccharide
/
pH pH g/dL / mg/g
5.0 3.54 1.82 1.84
6.0 5.00 1.79 1.94
7.0 4.88 1.84 4.41
8.0 5.12 1.83 4.40
9.0 5.22 1.81 3.30
10.0 6.54 1.95 2.82
2.6 Klebsiella oxytoca XCH-1
7 8.
78 54 h 8%
2.7 Klebsiella oxytoca XCH-1
250
mL 40 60 80 120
mL
48 h 9.
Klebsiella oxytoca XCH-1
7 10%

Tab.7 The effect of the seed age on the yield of exopo-

lysaccharide inoculation quantity 10 %

Al o/dL ’ / mg/s
2 4.78 1.82 2.05
36 4.94 1.85 2.42
2 4.94 1.87 2.52
48 4.69 1.80 2.93
54 4.94 1.82 4.42
60 4.95 1.82 2.56

8
Tab.8 The effect of inoculation quantity on the yield of
exopolysaccharide
/
/% pH g/dL / mg/g
5 5.69 1.82 3.89
8 5.66 1.73 4.61
10 5.80 1.85 3.84
12 5.80 1.91 3.01
15 5.81 1.87 3.04
9
Tab.9 The effect of liquid quantity on the yield of exopo-
lysaccharide
/
/% pH g/dL / mg/g
40 4.80 1.84 4.56
60 4.90 1.86 2.51
80 4.76 1.85 2.42
120 4.80 1.87 2.33

2.8 Klebsiella oxytoca XCH-1

-~ R W (g/dL)
- ODE

~ B £ WP B(mg/g)
-»- 4% 1bpH

0 20 40 60 80
W} [d/h

1 Kiebsiella oxytoca XCH-1
Fig. 1 Time-course of Klebsiella oxytoca XCH-1 in

shaking flask culture
1

pH Klebsiella oxytoca
XCH-1 pH

52 h
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52 h
52 h
52 h.
3
Klebsiella oxytoca XCH-1
3 g/dL Klebsiella oxytoca XCH-1
Klebsiella oxytoca
XCH-1
1
Klebsiella oxytoca XCH-1
NH, ,S0, KNO,
C: N 150: 1.
1 J .
2 J. 1982
3
4 J.
5

1

Klebsiella oxytoca XCH-1

Klebsiella oxytoca

XCH-1
28 C
Klebsiella oxytoca
XCH-1
. Klebsiella oxytoca
XCH-1
pH
pH Klebsiella oxytoca
XCH-1 pH
7~8
Klebsiella oxytoca XCH-1
pH Klebsiella
oxytoca XCH-1
3 ¢/dL 150: 1 28
C pH 7-~8 54 h
8% 250 mL 40 ml.
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