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Optimization of the Extraction Technology of Saponins from Paris polyphylla with Central Composite De-
sign-response Surface Method
JU Jian-feng, ZHU Zong-min, DU Zhong-ke (Dept. of Pharmacy, the Affiliated Hospital of Shandong University
of TCM, Jinan 250014, China)

ABSTRACT OBIJECTIVE: To optimize extraction technology of saponins from Paris polyphylla. METHODS: Using paris sapo-
nin I, paris saponin Il and Paridis total saponin as dependent variables, using ethanol volume fraction, extraction time and sol-
vent amount as independent variables, through multiple linear regression and binomial fitting, the extraction technology was opti-
mized with response surface method and predicted. RESULTS: The optimized extraction technology of saponins from P. polyphylla
was as follows as 10-fold of 80% ethanol, 2 times reflux extraction, 100 min each time. Under the extraction technology, the ex-
traction rates of paris saponin I were 85.4% , 82.7% and 87.1% ; those of paris saponin Il were 85.9% , 81.3% and 83.6% ; and
those of Paridis total saponin were 89.5% , 92.1% and 90.3% (all RSD<<2.0% ). Measured value was 0.964 9, predicted value
was 0.986 0 and deviation rate was 2.14% . CONCLUSIONS: The central composite design-response surface method is simple and
reliable for the optimization of extraction technology of saponins from P. polyphylla.

KEYWORDS Central composite design; Response surface method; Paridis polyphylla; Paris saponin | ; Paris saponin Il ; Pari-

dis total saponin; Extraction technology
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Tab 1 The extraction rate of saponins from P. polyphylla un-
der the condition of different volume fractions of eth-

anol( %)
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Tab 2 The extraction rate of saponins from P. polyphylla un-
der the condition of different extraction time( %)
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Tab 3 The extraction rate of saponins from P. polyphylla un-

der the condition of different amount of solvent( %)

BRI, ml/g A | G BRI
4 318 38.1 402
6 413 M3 49
8 564 55.1 524
10 59.9 61.9 64.7
12 6038 624 65.1
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%5 Central-Composite iXIGiZiT 54 R
Tab 5 Arrangement and results of Central-Composite de-
sign

TR L IR IR

WES Xk X5 wpee mmga fREe 00
| -1 -1 -1 41.86 41.04 40.57 0.000
2 -1 -1 -1 46.83 46.76 46.89 0.137
3 -1 1 -1 44.55 4435 4478 0.086 5
4 -1 1 -1 67.41 6747 66.71 0.589
5 -1 -1 | 42.03 41.72 40.92 0.0170
6 1 -1 1 60.32 60.54 58.44 0.423
7 -1 1 1 4172 4758 49.10 0.165
8 | 1 1 69.70 69.26 70.21 0.654
9 -1.682 0 0 40.52 4153 40.68 0.000
10 1.682 0 0 85.43 85.20 86.56 1.000
11 0 -1.682 0 4137 40.86 40.59 0.000
12 0 —1.682 0 59.45 60.37 38.57 0417
13 0 0 -1.682 56.72 57.24 56.57 0.359
14 0 0 1.682 5172 57.54 5821 0.381
15 0 0 0 59.23 59.36 60.21 0.420
16 0 0 0 58.85 5847 59.68 0.407
17 0 0 0 60.21 58.64 58.39 0.408
18 0 0 0 58.93 59.72 60.01 0419
19 0 0 0 58.63 58.91 60.72 0416
20 0 0 0 59.77 58.79 58.94 0419
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Tab 6 Results of variance analysis of the fitting regression

equation with the response surface
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Fig1 Response surface of factors to OD value
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