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Optimization of the Extraction Technology of Total Saponin from Aralia echinocaulis by Plackett-Burman
Combined with Box-Behnken Response Surface Methodology vs. Orthogonal Experiment

DONG Man-liang, DONG Xiao-ping, LI Hong-xiang, XIE Yun-fei, ZHANG Shi-jin, TAN Yu-zhu (Chengdu Uni-
versity of TCM, Chengdu 611137, China)

ABSTRACT OBIJECTIVE: To optimize the extraction technology of total saponin from Aralia echinocaulis, and to compare ex-
perimental design. METHODS: Plackett-Burman combined with Box-Behnken response surface design (first method) and orthogo-
nal experiment (second method) were used. In first method, mass fraction of total saponin from 4. echinocaulis was used as depen-
dent variable and ratio of liquid to solid, extraction time and temperature as independent variable to optimize the extraction technol-
ogy; in second method, mass fraction of total saponin from 4. echinocaulis was used as dependent variable and concentration of
ethanol, ratio of liquid to solid, extraction times and extraction time as independent variables to optimize the extraction technology.
RESULTS: The optimal extraction technology of first method was as follows: 38-fold 95% ethanol, extracting for 2 times at
80 °C, lasting for 3 h each time; the optimal extraction technology of second method was as follows: 30-fold 95% ethanol, extract-
ing for 3 times, lasting for 1 h each time. CONCLUSION: First method is similar to second method in mass fration of total sapo-
nin from A4. echinocaulis, but first method is precise, reproducible and highly predictive.

KEY WORDS Plackett-Burman; Box-Behnken response surface methodology; Orthogonal design; Total saponin from Aralia
echinocaulis; Extraction process
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Tab 2 Results of response value test

Rs WINEfE, % RS WnifE], %
1 60.53 1 7.96
2 9.97 8 6.64
3 435 9 767
4 340 10 1.54
5 724 11 6.96
6 6.58 12 478
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Tab 3 Significance test of factors
iES P i P
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Tab 4 Factors and levels of Box-Behnken response surface
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Tab 5 Design and results of Box-Behnken response surface

experimental
E Xi X, X; WIRifE, %
1 30 2 70 7.05
2 30 2 70 559
3 40 2 60 5.00
4 30 1 80 6.05
5 40 1 70 6.57
6 30 2 70 731
7 20 2 60 6.12
8 30 1 60 715
9 30 3 80 6.67
10 20 1 70 701
1 30 3 60 8.02
12 20 2 80 573
13 30 2 70 6.93
14 40 2 80 593
15 20 3 70 121
16 40 3 70 755
17 30 2 70 6.96
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Fig1 Three-dimensional response surface and contour map
A. contour of the effect of ratio of liquid to solid and extraction time on
mass fraction of total saponin from Aralia echinocaulis; B. three-
dimensional response surface of the effect of ratio of liquid to solid and
extraction time on mass fraction of total saponin from A. echinocaulis;
C. contour of the effect of ratio of liquid to solid and extraction
temperature on mass fraction of total saponin from A. echinocaulis; D.
three-dimensional response surface of the effect of ratio of liquid to solid
and extraction temperature on mass fraction of total saponin from A.
echinocaulis; E. contour of the effect of extraction time and extraction
temperature on mass fraction of total saponin from A. echinocaulis; F.
three-dimensional response surface of extraction time and extraction
temperature on mass fraction of total saponin from 4. echinocaulis;
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Tab 6 Factors and levels of orthogonal design
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Tab 7 Results of orthogonal test
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A B C D T L I
1 1 1 1 1 8.50 8.60 840
2 1 2 2 2 740 7.60 750
3 1 3 3 3 7.80 8.00 790
4 2 1 2 3 5.80 5.80 590
5 2 2 3 1 9.60 9.70 9.60
6 2 3 1 2 510 540 530
7 3 1 3 2 8.50 8.60 8.60
8 3 2 1 3 820 8.00 8.10
9 3 3 2 1 8.90 9.00 9.00
R 7967 7289 7289 9.033
6911 8411 7433 7111
8.544 1378 8.700 7278
0.099 0.047 0.074 0.137
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Tab 8 Analysis of variance
Tk BET IR FIHIE )] F P
A 12347 2 6.173 5 913.370 <0.01
B 5214 2 26070 385.699 <0.01
C 10.850 2 54250 802.575 <0.01
D 20414 2 102070 1510082 <0.01
TEAR 0.045 2 00225 334 0.061
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Optimization of the Extraction Technology of Forsythia suspensa by Orthogonal Design
KONG Yan-fang', WU Cai-li*, DUAN Xiao-ying’ (1.Shenzhen Jian’ an Pharmaceutical Co., Ltd., Guangdong
Shenzhen 518027, China;2.The First Affiliated Hospital of Henan Collage of TCM, Zhengzhou 450000, China)

ABSTRACT OBIJECTIVE: To optimize the extraction technology of Forsythia suspensa. METHODS: The orthogonal test was
used to optimize the extraction technology with amount of water, decocting time and decocting times as factors using the transfer
rate of phillyrin and extract yield as index. RESULTS: The optimum condition was as follows: adding 8 times amount of water, ex-
tracting for 3 times, 2 hour for each time. CONCLUSION: The extraction technology is reasonable and feasible, and it can be

used as extraction technology of F. suspensa.

KEY WORDS Forsythia suspensa; Phillyrin; Orthogonal test; HPLC
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