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Study on co—extraction technology optimization and antioxidant
activity of polysaccharides and saponins from
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Abstract : Took Astragalus mongholicus Bunge as the research object, selected the ratio of ethanol concentration,
material—liquid ratio, ultrasonic time and ultrasonic temperature for single—factor experiments. Used the single—factor
test results as references and applied response surface methodology design to analyze the effect of ultrasonic assistance
of polysaccharides and saponins in Astragalus mongholicus Bunge. The process was optimized, and the in vitro
antioxidant activities of DPPH free radical and ABTS free radical were studied. Results showed that the optimum co—
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extraction conditions of Astragalus mongholicus Bunge polysaccharides and saponins were as follows ; 71% ethanol,

extraction temperature 60°C, ratio of 1 : 8 (g/mL) and extraction time 62min, under these conditions, the yield

of polysaccharide and saponin were 0.528%, 1.099%, and the satisfactory rate was 87.72%, which was close to the

predicted value. In a concentration range of 0.2 ~ 0.8mg/mL, astragalus polysaccharides and saponins had strong

scavenging effects on DPPH free radical and ABTS free radical, indicating that they had certain antioxidant activity.

The results showed that the process was efficient and stable, and could be used to extract astragalus polysaccharides

and saponins with good antioxidant activity, it provides reference for further development and utilization of astragalus

Astragalus mongholicus Bunge.

Key words: Astragalus mongholicus Bunge ; polysaccharide; saponin; response surface—a function of satisfaction;

antioxidation
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Table 1 Factor level table
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Figure 1 Effect of ethanol concentration on the co—
extraction rate of polysaccharides and saponins in

Astragalus mongholicus Bunge
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Figure 2 Effect of material-liquid ratio on the co—
extraction rate of polysaccharides and saponins in

Astragalus mongholicus Bunge
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Figure 3 Effect of ultrasonic time on the co—extraction

rate of polysaccharides and saponins in Astragalus

mongholicus Bunge
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extraction rate of polysaccharides and saponins in

Astragalus mongholicus Bunge
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Table 2 Design and result of the experiment
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2 80.00 8.00 80.00 60.00 0.2279 0.3540 0.3368
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3 80.00 8.00 60.00 70.00 0.1321 0.3357 0.2377
4 70.00 8.00 60.00 70.00 03178 0.4995 04719
5 70.00 8.00 60.00 60.00 0.5232 0.9953 0.8385
6 80.00 10.00 60.00 60.00 0.5095 0.9587 0.8130
7 70.00 6.00 40.00 60.00 0.2473 0.4351 0.3841
8 70.00 8.00 60.00 50.00 0.2846 0.4109 0.4085
9 70.00 8.00 40.00 70.00 0.3054 0.5325 0.4727
10 70.00 10.00 60.00 60.00 0.3592 0.4565 0.4899
11 70.00 8.00 60.00 50.00 0.3713 0.5056 0.5206
12 70.00 10.00 60.00 60.00 0.3583 0.5018 0.5080
13 80.00 8.00 60.00 60.00 0.2132 0.3912 0.3368
14 60.00 8.00 40.00 60.00 0.2441 0.4728 0.3940
15 80.00 8.00 60.00 50.00 0.1228 0.5352 0.2742
16 70.00 8.00 60.00 60.00 0.5363 1.2975 0.9457
17 70.00 8.00 80.00 60.00 0.5396 1.2088 0.9232
18  60.00 10.00 80.00 60.00 0.3629 0.4156 0.4747
19 70.00 10.00 80.00 70.00 0.4166 0.6572 0.6195
20 70.00 6.00 60.00 60.00 0.4735 0.6674 0.6731
21 70.00 6.00 40.00 50.00 0.3871 0.5291 0.5435
22 60.00 8.00 60.00 50.00 0.2179 0.3858 0.3393
23 60.00 8.00 60.00 70.00 0.1638 0.3760 0.2830
24 70.00 10.00 40.00 50.00 0.2379 0.4053 0.3648
25 70.00 8.00 60.00 60.00 0.5324 1.1976 009124
26 60.00 6.00 60.00 60.00 0.2119 0.3539 0.3224
27 70.00 6.00 40.00 70.00 0.4665 0.6826 0.6731
28 70.00 8.00 80.00 60.00 0.5495 1.0457 0.8773
29  60.00 8.00 60.00 60.00 0.3848 0.7012 0.6062
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Table 3 Analysis of variance

Source Sum of squares Degree of freedom Mean square F—value P—value Significance
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AC 1.318E—003 1 1.318E—003 0.32 0.5830
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Figure 5 Response surface map of factors interaction on satisfaction of Astragalus mongholicus Bunge

polysaccharides and saponins co—extraction
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Figure 6 DPPH radical scavenging activity of Astragalus
mongholicus Bunge polysaccharides, saponins and Ve at

different concentrations
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