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Optimization of sulfation conditions of dandelion root polysaccharide and
its protective effect on oxidative damage of human HepaRG cells
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Abstract: In this study,response surface methodology (RSM) and MTT colorimetry were used to study the sulfation process
of dandelion root polysaccharide and the protective effects of dandelion root polysaccharide and its sulfation on oxidative dam-
age of HepaRG cells induced by hydrogen peroxide (H,0, ). The results showed that the optimum conditions for sulfation of
dandelion root polysaccharides were as follows: reaction temperature was 83 °C , ratio of pyridine to chlorosulfonic acid was 8,
reaction time was 3 h. Moreover, dandelion root polysaccharide and its sulfates had protective effects on H, 0O, induced oxida-

tive damage of HepaRG cells,and the activity of sulfated dandelion root polysaccharide was better than that of dandelion root

polysaccharide.
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Table 1  Factors and levels of response surface analysis
K% Factor
Temperature (°C) chlorosulfonic acid Time (h)
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Table 2 Box-Behnken experiment design and the results

1 80(0) 8(1) 4(1) 1.05 1.01

2 90(1) 6(0) 4(1) 0.92 0.97

3 80(0) 6(0) 3(0) 1.12 1.06

4 80(0) 4(-1) 2(-1) 0.49 0.53

5 90(1) 8(1) 3(0) 1.1 1.1

6 90(1) 4(-1) 3(0) 0.72 0.71

7 70(-1) 6(0) 2(-1) 0.79 0.74

8 90(1) 6(0) 2(-1) 0.72 0.71

9 80(0) 6(0) 3(0) 1.08 1.06

10 70(-1) 4(-1) 3(0) 0.62 0.64

11 70(-1) 6(0) 4(1) 0.7 0.71

12 80(0) 6(0) 3(0) 1.06 1.06

13 80(0) 6(0) 3(0) 0.98 1.06

14 70(-1) 8(1) 3(0) 0.91 0.94

15 80(0) 4(-1) 4(1) 0.85 0.81

16 80(0) 6(0) 3(0) 1.05 1.01

17 80(0) 8(1) 2(-1) 1.05 1.06
HH 3 A A, B AY B — R I B R (P = JE(P =0.0009 <0. 001 ) HA7 Y I 2% ; i mE 5 Uik
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0.05) BA . 52 S A S oy et B2 -5 B e (] =0. 000 3, 3RB] — Yk Oy RE AR 2N 2, A 1Y) 2K DL
(P=0.0357<0.05), W5 @R L 5 RG] P =0.357 6 >0.05, SRR B 25508
(P=0.0149<0.05) BA REM, — I
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Table 3 Results of regression analysis

T5 2 A S5 A FI A ¥ FH PE
Origin of variance Sum of squares Degree of freedom Mean square F value P value
17 Model 0.56 9 0.063 20.41 0.000 3
A 0.025 1 0.025 7.99 0.0255
B 0.26 1 0.26 83.24 < 0.000 1
C 0.028 1 0.028 9.25 0.018 8
AB 0.002 2 1 0.002 2 0.72 0.423
AC 0.021 1 0.021 6.73 0.0357
BC 0.032 1 0.032 10.31 0.014 9
A? 0.093 1 0.093 30.14 0.000 9
B? 0.021 1 0.021 6.95 0.033 6
c 0.068 1 0.068 22.11 0.002 2

% 2% Residual 0.021 7 0.003 1
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#41%% 3 ( Continued Tab. 3)

Ji 28U 7 A i 5 FiH PA{H
Origin of variance Sum of squares Degree of freedom Meansquare F value P value
ZAII Lack of fit 0.011 3 0.003 7 1.43 0.357 6
#fi k2= Pure error 0.01 4 0.002 6
BES2 Cor total 0.59 16

H:P<0.05 B3;P<0.01 HEFREHE;P<0.001 B3,

Note: P < 0.05,significant; P < 0.01 , highly significant; P < 0.001,extremely significant.
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Fig. 4 Effects of dandelion root polysaccharide and its sulfate on H,0, induced HepaRG cell injury

e SRR A, P <0.05, % * P <0.01; 58I HE,*P <0.05," P <0.01, Note: Compared with control group, * P <0.05,* * P <
0. 01 ; Compared with model group,*P <0.05,*P <0.01.
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