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Optimizing the Extraction Process of the Total Saponin of Dioscoreae Nipponicae Rhizoma by Response
Surface Methodology
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ABSTRACT: OBJECTIVE To optimize the extraction conditions of the total saponin from Dioscoreae Nipponicae Rhizoma.
METHODS Ultrasonic assisted cellulose enzymatic extraction was used to extract the total saponin from Dioscoreae
Nipponicae Rhizoma. With the basis of the single factor experimental results, the main factors which influence the content of
total saponin by using response surface methodology(RSM) were analyzed and optimized. The mathematical model was founded
between the influence factors and the response values, and then got the optimum extracting conditions. RESULTS The optimal
conditions of total saponin extraction were obtained as the follows: pH value 6.0, bathing temperature 31.3 C, ethanol
concentration 44.21%. Under the above condition, the total saponin yield was up to 0.421%. CONCLUSION The optimized
process is easy to operate with high efficiency, suitable for industrial production.
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Tab.1 Single factor level
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Tab. 2 Factors and levels of response surface analysis
A B C

KF pHH KL EE T/°C LBEIR L%
(Z1) (Z) (Z5)
1 4.6 20 40
0 5.3 30 50
1 6.0 40 60
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Response surface and contour map of buffer pH, ethanol concentration and temperature on the extraction rate of the total
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Tab.3 Experimental results of response surface method

W5 pH KR/ C CRIRE/ % BERE%
1 53 30 50 0.368
2 53 40 60 0.211
3 4.6 20 50 0315
4 4.6 30 40 0.348
5 6.0 30 60 0.218
6 6.0 20 50 0.336
7 53 20 40 0.367
8 53 30 50 0.325
9 5.3 30 50 0.368

10 5.3 30 50 0.373
11 5.3 30 50 0.371
12 5.3 40 40 0.319
13 6.0 30 40 0.395
14 4.6 30 60 0.185
15 4.6 40 50 0.306
16 6.0 40 50 0.382
17 5.3 20 60 0.196
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Tab. 4 The regression equation of significance test results
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7 2.752X10° 7 3.931x107*
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