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Optimization of Purification Technology of Total Polysaccharides from Gynura divaricata Stems and Leaves
with XDA-7 Macroporous Resin by Plackett-Burman Design and Response Surface Methodology
BAN Shu-xian', NI Yan®, SUN Ying-na’, GUO Ding-ding’, CHENG Yu-chuan®, LI Yuan-yuan®, LIU Cong’,
HE Shi-lin®" (1. Shanxi University of Traditional Chinese Medicine ( TCM ), Taiyuan 030619, China;
2. Shanxi Institute of TCM , Taiyuan 030012, China)

[ Abstract | Objective: To optimize purification technology of total polysaccharides from Gynura
divaricata stems and leaves by XDA-7 macroporous resin. Method: Significant factors affecting purification of total
polysaccharides were firstly screened by Plackett-Burman test, taking retention rate of total polysaccharides and
removal rate of protein as indexes, response surface analysis was adopted to optimize purification technology of total
polysaccharides with flow rate, elution volume, ratio of diameter to height, sample volume, sample liquid
concentration and pH as independent variables. Result: Sample volume, elution volume and flow rate were
significant factors affecting purification effect of total polysaccharides. Optimum technology conditions were as

follows: sample volume ( G. divaricata as crude drug) -resin volume ratio of 0. 93 g +g~', washed with 4. 3 BV of

water as eluant, elution flow rate of 1.36 mL -min'. Retention rate of total polysaccharides and removal rate of
protein were 93.08% and 49. 13% , respectively. Conclusion: XDA-7 macroporous resin has good effect for
retention of total polysaccharides and removing protein, while serving as bleaching effect, which indicates that this
method can well purity total polysaccharides in G. divaricata stems and leaves.

[ Key words | Gynura divaricata; total polysaccharides; protein; retention rate; removal rate;

macroporous resin
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Plackett-Burman experimental analysis of purification technology of total polysaccharides from Gynura divaricata stems and leaves

o, A B i c D E AR TR F G EREW W E H EHE 1 oA
ZE /mL+min "' (=H) pH /BV (=H) /g+mL ™! /gog ! (=H) /%
1 1:8 1 0 6 3 0 1:10 2.0 0 19.3
2 1:8 3 0 8 3 0 1:5 2.0 0 23.3
3 1:4 3 0 8 6 0 1:5 0.5 0 27.7
4 1:8 1 0 8 6 0 1:5 0.5 0 28.3
5 1:8 3 0 8 6 0 1:10 0.5 0 41.0
6 1:8 3 0 6 6 0 1:5 2.0 0 23.2
7 1:4 3 0 8 3 0 1:10 0.5 0 31.0
8 1:4 1 0 8 6 0 1:10 2.0 0 32.4
9 1:4 1 0 8 6 0 1:5 2.0 0 22.2
10 1:8 1 0 6 6 0 1:10 0.5 0 20.7
11 1:4 3 0 6 3 0 1:10 2.0 0 34.7
12 1:4 | 0 6 3 0 1:5 0.5 0 28.7

% 2 Plackett-Burman i 1§ B Z 45

Table 2 Significance analysis of Plackett-Burman experiment
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Table 3 Response surface test analysis of purification technology of

x5 BEAREREFESN

Table 5 Variance analysis of removal rate of protein

total polysaccharides from Gynura divaricata stems and leaves 7 2 3k SS f MS F P
X, wE X, LRER X, SR JseA E R R Y 3 794. 69 9 421.63 8.76 0.004 0

- /mLemin~" /g-g~! RE/BYV RER/% EBRE/ % X, 69. 62 1 69. 62 1.45 0.268 2
1 1.0 0.5 4 77. 4 72.4 X, 0. 66 1 0. 66 0.014  0.9100
2 2.0 0.5 4 68. 6 84.8 X, 234.36 1 234.36 4.87 0.063 1
3 1.0 1.5 4 68.8 0. 4 X, X, 262. 44 1 262. 44 5.45 0.052 2
4 2.0 1.5 4 65.0 60. 4 X, X, 84. 64 1 84. 64 1.76 0.226 5
5 1.0 1.0 3 78.8 67.8 X, X, 23.52 1 23.52 0.49 0.507 1
6 2.0 1.0 3 81.2 69.0 X3 2 154.85 1 2154.85 44.76 0. 000 3
7 1.0 1.0 5 92.3 9. 6 X3 218.12 1 218.12 4.53 0.070 8
8 2.0 1.0 5 77.7 79. 4 X3 500. 02 1 500. 02 10. 39 0.014 6
9 1.5 0.5 3 80.6 55.8 B 2% 336.97 7 48. 14
10 1.5 1.5 3 64.4 67.7 I 4T 279. 10 3 93.03 6.43 0.052 0
11 1.5 0.5 5 80.7 62.7 aliin 2% 57.87 4 14. 47
12 1.5 1.5 5 68.2 64.9 SR 4131.66 16
13 1.5 1.0 4 91.3 48.5 ‘ . ‘ i .
” s Lo . 06, 4 3 b B, 13 m T 25 &4 i 1. 36 mLemin~ ",
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Table 4 Variance analysis of retention rate of total polysaccharides

E-3 3 SS f MS F P
iy 2149.13 9 238.79 26. 63 0.000 1
X, 76. 88 1 76. 88 8.57 0.022 1
X, 209.10 1 209. 10 23.32 0.001 9
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X, X, 72.25 1 72.25 8. 06 0.025 1
X, X, 3.42 1 3.42 0.38 0.556 3
X3 283.29 1 283.29 31.59 0.000 8
X2 1249.63 1 1249.63 139.36  <0.000 1
X; 92.12 1 92.12 10. 27 0.0150
Bk 2% 62.77 17 8.97

e 4L T 38.70 3 12.90 2.14 0.234 7
4R % 24.07 4 6.02

J=¥il 2211.90 16
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Fig. 1

from Gynura divaricata stems and leaves
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