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Abstract: Response surface methodology (RSM) was used to optimize the ultrasonic extraction process of polysaccharides from Sophora
alopecuroides seeds. RSM was employed to evaluate the interactive effects and significance of four crucial variables including ultrasonic
extraction time, ultrasonic power, extraction temperature and ratio of water to seed, mathematical model for the yield of polysaccharides from
Sophora alopecuroides seeds as functions was established: The optimum conditions were: uktrasonic extraction time 30 min, ultrasonic p ower
280 W, extraction temperature 50 ‘C, water to seed ratio 50:1. Under the optimized conditions, the yield was up to 8.51%, which was in close
agreement with valuepredicted by the model. Compared with traditional hot water extraction, the ultrasonic extraction shortened extraction time,
lowered extraction temperature and increased extraction yield. The structural properties of polysaccharides were preliminarily analyzed by IR
spectroscopy, UV spectraand gas chromatograph (GC), and the physiochemical properties of polysaccharides were determined.
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Fig.1 Effect of extraction time on the extraction yield of
polysaccharides
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Fig.2 Effect of ultrasonic power on the extraction yield of
polysaccharides
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Fig.4 Effect of water to seed'ratio on the extraction yield of

polysaccharides
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Table 2 Experimental design and corresponding results for

response surface analysis

KI5 X1 X2 X3 Xy 2 Y%
1 -1 -1 0 0 5.6040.06°
2 -1 1 0 6.3940.07
3 1 -1 0 6.7840.07
4 1 1 0 7.9040. 23
5 0 0 -1 -1 6.2740.06
6 0 0 -1 1 6.650.04
7 0 0 1 -1 6.8740.08
8 0 0 1 1 7.2740.09
9 -1 0 0 -1 5.6040.05
10 -1 0 0 1 6.7440.03
11 1 0 0 -1 7.1540.08
12 1 0 0 1 7.3540.17
13 0 -1 -1 0 5.9540.13
14 0 -1 1 0 6.5040.09
15 0 1 -1 0 6.69+0.17
16 0 1 1 0 7.4940.08
17 -1 0 -1 0 5.7040.03
18 -1 0 1 0 6.3040.05
19 1 0 -1 0 7.1840.13
20 1 0 1 0 7.7840.03
21 0 -1 0 -1 6.000.10
22 0 -1 0 1 6.3640.14
23 0 1 0 -1 6.9040.17
24 0 1 0 1 7.4940.24
25 0 0 0 0 8.2840.24
26 0 0 0 0 8.3240.16
27 0 0 0 0 8.42+0.14
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Table 3 Analysis of variance for the fitted regression model
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Fig.5 Contour plots and response surfaces of the extraction
time and ultrasonic power to the extraction yield of

polysaccharides
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Fig.6 Contour plots and response surfaces of the ultrasonic
power and temperature to the extraction yield of
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