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Isolation and Purification of Exopolysaccharide from the
Fermentation Broth of Bacillus sp. and Its Antioxidant Effect

YUAN Jian-Feng CAI Heng SHAN Xian-Yang XU Chuan-Xue WAN Hong-Gui*

(College of Life Science and Pharmacy, Nanjing University of Technology, Nanjing, Jiangsu 210009, China)

Abstract: Based on the Bacillus sp., isolated from Lop Nur Desert, the technology of separation and purifi-
cation and the antioxidant effect were studied. After centrifugation and vacuum filtration, the deproteiniza-
tion of supernatant was operated with Sevag reagent. The crude exopolysaccharide (EPS) was obtained by
precipitation with ethanol. The optimum conditions for the isolation were as follow: pH 7.0, temperature 4°C,
time 1.5 h, and material to ethanol ratio 1: 4. Dissolved in water, the crude EPS was fractional separated on
activated carbon column (1.5 cm x 24 cm), eluted with distilled water, 60% ethanol, 95% ethanol, and the
main fraction was collected. Then the EPS was purified on Sephadex G-100 gel column, eluted with NaCl
(0.2 mol/L). Fractions (4 mL, each) were also combined according to total sugar by phenol-sulfuric acid
method and protein content was determined by Coomassie brilliant blue. The results showed that EPS was
relatively homogeneous glycoprotein. The data of antioxidation in vitro showed that the EPS had a high an-
tioxidant activity, which could quench hydroxyl radical, superoxide radical and had antilipid peroxidation
activity. All of these indicated that EPS was a good natural antioxidant.
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Table 1

The level factors table of separation of crude
polysaccharide

Factor
Level ApH B(OC) C o D )
1 6.0 4 1.0 1:3
2 7.0 20 1.5 1:4
3 8.0 30 2.0 1:5
1.34 ZEEmEEN: 132 ,
(1.5 cm x 24 cm), 60 mL
) 60% 60 mL , 95% 60 mL
s 5 mL s -
) , Sephadex
G-100 ,
, , 95% ,
135 ZHEMANEENE: 1) (‘OH)
H,0,-FeSO, , EPS
-‘OH (8] 3.0 mL ,
25 mmol FeSO,4, 2 mmol , 6
mmol H,0, 0.02 mg/mL  0.04 mg/mL

0.06 mg/mL  0.08 mg/mL 0.10 mg/mL  0.12 mg/mL
EPS
37°C 1h, 510 nm
=(1 Asio/ Asig) %
100%
2) (0) :
05"
Pl 0.1 mmol/L
Tris-HCI ,

, EPS

, pH 8.2, 50 mmol/L
9 mL
0 mg/mL 0.05 mg/mL 0.10 mg/mL
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0.15 mg/mL 0.20 mg/mL 0.25 mg/mL , #2 HEZBERERTERER
2500 C Table 2 The experimental results of crude polysaccha-
> ride on removing protein
, 325 nm o
4 30 s A, Times of extraction ontent o Content of protein
polysaccharide
A )
1 93.83 7.56
=(1- g 93.81 6.12
/ )*100% 3 93.81 5.73
3) 4 93.80 5.70
LPO (101 :1: 40 ( 5 85.03 5.10
pH 7.45, 0.1 mol/L PBS , 6 73.52 3.95
10 min) 0.2 mL 25 mmol/L 7 64.23 2.24
FeSO47H,0 0.2 mL EPS 100
3 MHZERISBERRNLE
HL, PBS 2.0 mL EPS Table 3 Orthogonal test results of crude
20% TCA 0.5 polysaccharide on separation
mL 37°C ] (dg>
. Gram of crude
15 min, s 20% TCA ni?;?elr A B ¢ D polysaccharide
0.5 mL, 10 min | 3500 r/min (©
1 1 1 1 1 0.14
10 min, , (TBA 2 1 3 2 2 0.26
0.8%) 1.0 mL, 100°C 15 min, 3 1 3 3 3 0.28
( 2.0 mL PBS ), 4 2 1 2 3 0.38
Assa, EPS LPO (%) S 2 2 3 1 0.20
6 2 3 1 2 0.22
7 3 1 3 2 0.24
. 9 3 3 2 1 0.19
2 BR545h KI 068 076 056 053
K2 0.80 0.66 0.83 0.72
‘( ‘: 7N g:t
2.1 #E,%#EB%EEI n% K3 0.63 0.69 0.72 0.86
20 mL ’ 1.3.2 ? k1 0.23 0.25 0.19 0.18
20 min, ) > k2 0.27 022 028 0.4
2 k3 0.21 0.23 0.24 0.29
(n>4)’ R 0.06 0.03 0.09 0.11
n=4
, s > , :pH 7.0,
n=3 ; n = 4°C, 1.5h, 1: 4
, , 23 ZBREMAELTE
b b b 4 b B
Sephadex G-100 ,
A A = S 5 1
22 BB BRINEHEML
30D R : 93.79%, 5.62%,
: D( )>C( )>A(pH)> Sevag (n=4 )
B( ); 2) A;BCyDs, , EPS
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Fig. 1 The gel permeation chromatography of EPS on
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FRAER: 2, (EPS) ( 4), EPS ,
(-OH) , -OH )
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0.042 mg/mL, C EPS 50
0~0.12 mg/mL , ‘OH 9 1
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Fig. 3 Superoxide radical scavenging activity
1 18+
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Fig. 2 Hydroxyl radical scavenging activity Fig. 4 Anti-lipid peroxidation activity of EPS
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0.05 mg/mL R 3.12%, EPS
) ) 0.15 mg/mL
, 16%,
3 HREITE
1) : pH 7.0,
4°C, 1.5h, 1:4;
2) Sephadex
G-100 , ,
3) , EPS
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