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Studies on the Fermentation Conditions and Anti-tumor

Effect of Exopolysaccharide from Rhizobium sp. N613"
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Abstract The potential of Rhizobium sp. N613 to produce the exopolysaccharide REPS was studied in this paper. Using an orthogonal design in a
flask-shaker culture system the fermentation medium and conditions of synthesizing REPS were optimized. Based on these results the fermentation
kinetic parameters were obtained in the batch fermentation with a 10L fermentor. The REPS yield of 11.31g/L. was achieved by metabolic regulation
during 40 h fed-batch fermentation. Transplanted tumor models of sarcoma 180 in mice were used to evaluate the anti-tumor effect. The result of anti-
tumor activities showed that inhibition rate was 53.40% when dose of REPS was 5mg/kg. These results indicate that REPS has the following
properties the short duration of fermentation the high yield the low cost the effective immunocompetence and thickening. Thus REPS has the
value of development and application.
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10% 1
1
1.1
Rhizobium sp. N613 1.7
CCTCC M 205108 0.6
1.2
1.2.1 g/L 100 g 2
1000 mL 30 min REPS
10 ¢ 25 ¢
1x10°Pa 20 min 1.8 REPS
1.2.2 o/LL 100 6000 r/min 20 min
100mL 95%
250mL 2
1.2.3 ¢/ NaCl 0.1 H,BO, 0.002 2¢/L
Na, MoO, 0.002 Sevag 3
3 95%
g REPS
1.3 1.9 REPS
1.9.1 SephadexG-100 REPS
CR22G
2 ¢/LL SephadexG-100
752N U-2010
75 ecmx 1.5 em 2mL
0L 6mL/h 2mL -
1.4 1.9.2 REPS 1g/L
Rhizobium sp. N613 2000m ~ 400nm
30°C 48 h 2
30°C 150t/ min 1.10 REPS 5180
20h 1 10% VIV 2042 ¢
2 20h S180
1.5 S180  8d~10d
REPS Ly 3" 1x10°  /ml
1 pH 0.2 mL
2 10
REPS REPS 0.125 g/L
0.25¢/L 0.5 g/ 1.5 ¢/L 3 ¢/ 6 g/L
ip 24 h
1.6 ip ip
10L ip Cy 1 ip0.4 mL
10d 24 h
0.7 10% VIV 7L/min © EREHEMEWFRFTATIRS%ES htto://journals. im. ac. on
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— x 100%
1.11
1.11.1 10 mL
6000 r/min 20 min
3 80°C
1.11.2 3 5-
1.11.3 !
1.11.4 2
1.11.5 REPS
6000 r/min 20min
3 95%
2
2
2.1
Rhizobium sp. N613
13
1
1
24 h REPS
2
1
C F
' /L ’ /L r;l ! < ml/
g g gl P L
1 10 3 6.5 28 100/150
NH, ,S0,
2 10 1.0 1.0 7.0 30 100/250
3 10 14 200 7.5 32 100/500
A1B2C3D2E2F2
pH 7.0 30°C
100 mL 250 mL
2 3
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24 h REPS
4
2 REPS
F
A 0.597 2 0.299 229.615 % ¥ %
B 0.012 2 0.006 4.615 * %
C 0.014 2 0.007 5.385 * ¥
D pH 0.006 2 0.003 2.308
E 0.007 2 0.004 2.692
F 0.006 2 0.003 2.308
AxB 0.014 4 0.004 2.692 *
0.013 10 0.001

Foor 210 =7.56 Foos 2 10 =4.10 Fo, 2 10 =2.92 F,, 4 10
=2.61

3
A B C D E
NH, ,S0, K, HPO, MgSOy
gL oL g/L gL TH,0 gL
1 10 0.4 150 0.4 0.2
2 15 0.7 200 0.7 0.4
3 20 1.0 250 1.0 0.6
4 REPS
F
A 0.772 2 0.386  90.824  x x x
B NH, ,S0, 0.020 2 0.010 2.353
C 0.539 2 0.270  63.412 x * x
D K, HPO, 0.062 2 0.031 7.294 * %
E MgSOy 7H,0  0.105 2 0.053  12.353 % x
AxB 0.060 4 0.015 3.529
AxC 0.135 4 0.034 7.941 * x
BxC 0.079 4 0.020 4.647 *
0.017 4 0.004

Foor 24 =18.00 Foos 24 =6.94 Foos 4 4 =6.39 Fy, 4
4 =4.11

4
A3B3C2D1E2 g/L. 20
NH, ,S0, 1.0 200 K,HPO, 0.4 MgSO, 7H,0
0.4 NaCl 0.1 H;BO; 0.002 Na,MoO,
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7.471¢/L.
0.229 ¢/ I h
0.701g/ L. h
0.744g/ I. h 0.041g/ L. h 0.010g/ L h
0.314 5.707  23.059 REPS
0.345 REPS 8.21g/LL
0.257¢/ L. h 0.565g/ L. h
Br 110
301 1s %g
25 2=
% 20 16 gfﬁ%
= b
g IEE
10 ] %g
5 g
00 5 10 15 20 25 30 350
KB /h
—— H%f —+—REPS W 4EYE
— GiREE WM
1 REPS
REPS
REPS
2.3
pH
REPS
20g/L

2007 345
s
~ = i
< T
g ~ j
® 52
® 2=
o
-
al
0 5 10 15 20 25 30 35
KEERTTE] /h
—— Fi%iF§ ——REPS -—m—‘EYRE
—— G —e—BEERE:
2  REPS
9.35g/L. 0.234¢/ I: h
0.73g/ I h 0.883g/ L. h
2.6g/ L- h  REPS
11.31¢/LL 0.283¢/ I h
0.58¢/ L. h REPS
37.8%
2.4 REPS
Sevag REPS
- 99 %
SephadexG-100
3
REPS 260nm  280nm
0.40 REPS
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5 REPS S180
mg/g g mg/g mg/g g %
7.71+1.14 1.98+0.10 5.32+0.06 2.06+0.16
Cy 20 3.93+0.52" 0.55+0.13" " 3.86+0.13" " 0.73+0.13 64.56"
REPS 2.5 7.34+1.09 2.35+0.21 6.36+0.18 1.41+0.09 31.55"
5 7.75+1.11 2.73+0.07" " 7.41£0.15" 0.96+0.11 53.40" "
10 6.94+1.26 2.29+0.04" 6.45+0.15" 1.23+0.08 40.29" "
30 8.03+1.20 2.21£0.04 6.57+0.20 1.39£0.11 32.52"
60 7.16+0.97 2.43+0.06" 7.85£0.22" " 1.26+0.13 38.83"
120 7.68+1.10 2.38+0.05" 7.36+0.22" 1.24+0.09 39.81" "
* P<0.05 * % P<0.0l
REPS 5 mg/kg REPS
53.40%
REPS
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