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Optimization of extraction technology of polysaccharides from
Astragalus membranaceus ( Fisch. ) Bge. var.
mongholicus ( Bge. ) Hsiao by response surface methodology
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Abstract ; Astragalus polysaccharide is the main component of Astragalus membranaceus ( Fisch. ) Bge. var. mongholicus
(Bge. ) Hsiao,which has the functions of regulating human immune function and enhancing cell metabolism. In order to in-
vestigate the optimum extracting conditions of polysaccharides from Astragalus membranaceus (Fisch. ) Bge. var. mongholicus
(Bge. ) Hsiao,the effects of liquid-solid ratio, extraction temperature , ethanol concentration and extraction time on the yield
of Astragalus membranaceus polysaccharides were investigated by single factor experiment. Box-behnken central composite de-
sign and response surface analysis were used to optimize the extraction process of astragalus mongholicus polysaccharides. The
results showed that the optimal condition for polysaccharides of astragalus membranaceus mongholicus was liquid-solid ratio
11:1 (mL: g) ,extraction temperature 80 °C , ethanol concentration 95% and extraction duration 100 min. Under such optimal
conditions , the polysaccharides extraction efficiency was 3.48% ,which was very close to the predicted value, indicating that
the response surface analysis method was reasonable and reliable optimize.
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Fig. 1  Glucose standard curve
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Fig. 2 The influence of liquid to solid ratio on

the extraction yield
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Fig. 3 The influence of temperature on the extraction yield
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Fig. 5 The influence of extraction time on the extraction yield
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Table 1  Box-behnken central composite design and result of extracting of polysaccharides

A B C D

7 " e REE
No. oS Bt i st Pt vl
a : Extraction time( min) (%)
ratio (mL: g) temperature (°C) concentration( % )
1 5 70 95 120 1.121
2 15 70 95 120 2.405
3 5 90 95 120 1.444
4 15 90 95 120 1.944
5 10 80 90 90 3.409
6 10 80 100 90 3.56
7 10 80 90 150 3.066
8 10 80 100 150 3.218
9 5 80 95 90 1.516
10 15 80 95 90 3.402
11 5 80 95 150 1.254
12 15 80 95 150 3.245
13 10 70 90 120 3.136
14 10 90 90 120 3.169
15 10 70 100 120 3.054
16 10 90 100 120 2.89
17 5 80 90 120 1.115
18 15 80 90 120 2.949
19 5 80 100 120 0.78
20 15 80 100 120 3.286
21 10 70 95 90 3.006
22 10 90 95 90 3.381
23 10 70 95 150 2.843
24 10 90 95 150 3.259
25 10 80 95 120 3.467
26 10 80 95 120 3.563
27 10 80 95 120 3.228
28 10 80 95 120 3.298
29 10 80 95 120 3.035
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Table 2 ANOVA result

Ty 2 H FI7 I A R ¥y FAH Pa
Source Sum of squares df Mean square F value P value
BT Model 19.32 14 1.38 13.19 <0.0001
A 8.34 1 8.34 79.67 <0.000 1
B 0.0227 1 0.0227 0.217 0.648 5
c 0.000 3 1 0.000 3 0.002 5 0.960 8
D 0.160 8 I 0.160 8 1.54 0.235 5
AB 0.153 7 1 0.153 7 1.47 0.245 6
AC 0.112 9 1 0.1129 1.08 0.316 5
AD 0.002 8 1 0.002 8 0.026 3 0.873 4
BC 0.009 7 1 0.009 7 0.092 7 0.765 2
BD 0.000 4 1 0.000 4 0.004 0 0.950 4
cD 2.5E07 1 2.5E07 2.39E06 0.998 8
A2 9.40 1 9.40 89.82 <0.000 1
B 0.602 5 1 0.602 5 5.76 0.0309
c 0.021 3 I 0.021 3 0.203 3 0.659 0
D? 0.115 8 1 0.1158 1.11 0.310 6
%2 Residual 1.46 14 0.104 6
S Lack of fit 1.29 10 0.129 4 3.03 0.148 4
SR Pure error 0.170 8 4 0.042 7

LA Cor total 20.78 28

1 P<0.05, 250 ;P <0.01, 25 ¥,

Note: P <0.05,significant difference; P <0.01,extremely significant difference.
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Fig. 6 Response surface graph and contour plots of astragalus polysaccharides extraction rate under the interaction of different factors
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