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Optimization of Extraction Process for Total Saponins from Roots of Ilex asprella by Response Surface
Methodology
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Abstract: Objective To optimize the extraction technology for total saponins from the roots of llex asprella. Methods
On the basis of the single factor test, the effects of extracting time, volume of ethanol, solid/liquid ratio and extraction
times on the saponin process were studied by the orthogonal test developed by Box—Behnken central composite test
design, and the regression equation was also established. The results were analyzed, and the extracting process was
optimized by the response surface methodology(RSM ). Results The optimal conditions were as follows: extraction with
56 % of ethanol solution for 100 min, solid/liquid ratio being 1 : 11(m/v) and extracting times being twice. The results
of validation test showed that the average yield was 71.92 %. The absolute error of model predicted value was less than
3 %. Conclusion RSM can be used for the optimization of extracting technology for total saponins from the roots of llex
asprella, which will supply evidence for the multiple utilization of Ilex asprella.
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Table 2 Result of Box—Behnken analysis

RIS SRR 0 SRR min AT 6F SEBORE R PRI HREB A 1%

1 50 120 10 1 68.46
2 50 60 8 2 74.26
3 30 90 12 2 69.94
4 30 120 10 2 64.25
5 50 90 10 2 76.96
6 70 90 10 3 68.67
7 50 60 10 1 69.53
8 70 60 10 2 62.45
9 70 120 10 2 68.45
10 50 120 10 3 75.23
11 50 90 10 2 74.74
12 50 90 8 3 76.45
13 70 90 10 1 61.56
14 70 90 12 2 65.24
15 50 90 10 2 75.21
16 30 90 8 2 67.35
17 50 60 12 2 75.56
18 50 90 12 1 67.36
19 30 90 10 3 67.57
20 50 90 10 2 74.56
21 50 120 12 2 13.75
22 50 90 10 2 75.24
23 50 60 10 3 72.39
24 50 90 12 3 79.67
25 30 90 10 1 58.34
26 70 90 8 2 64.23
27 30 60 10 2 66.25
28 50 120 8 2 7224
29 50 90 8 1 65.24
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Table 3 Analysis of variance for regression model
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4172 (Pure Error) 3.62 4 0.90

S (Cor Total ) 799.17 28

WA L2 A5, WTZ5AMNT, KR gt R
KE] 7475 %, N _HEQD)EWLIFEH, ANEKFZEXT
SR EERS RN R/ NIUT AR BOR (D) > LB
WP (A) > BRI HE(C) > B E] (B), it =4
GD)EARNAT IR, CEEHRE SHRBOR BN 22 .
YER R, UL 2 T J8 AR 46 B IOt Al B e
(3G 7% 2R 05 I B A, T 791 T o 55 B BB [ T A



*366° Traditional Chinese Drug Research & Clinical Pharmacology, 2014 May, Vol. 25 No. 3

F4 REOEAFERYEZMHRRE

Table 4 Significance test for regression coefficient

J7 2R EOrFlss HEREE df 375 MS F P
A- LU 0.80 1 11.80 320 0.1022
B— e H ] 0.31 1 0.31 0.08  0.7841
G- #F0 H &E 11.51 1 11.51 2.86  0.1128
D- f2PUREL 204.11 1 204.11 50.78 < 0.0001
AB 16.00 1 16.00 3.98  0.0659
AC 0.62 1 0.62 0.16  0.6995
AD 1.12 1 1.12 028  0.6053
BC 0.01 1 0.01 0.00  0.9590
BD 3.82 1 3.82 0.95  0.3460
CD 0.30 1 0.30 0.08  0.7878
A? 476.23 1 47623  118.49 <0.0001
B 10.19 1 10.19 254 0.1336
[od 0.25 1 0.25 0.06  0.8082
D? 50.75 1 50.75 12.63  0.0032
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Figure 5 Effect of ethanol concentration and extraction time on

extraction rate of total saponins
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Figure 6 Effect of ethanol concentration and solid/liquid ratio on

extraction rate of total saponins

AR TSR
3.00 9 P
2.50
£
X
= 2.00
b
&
1.50 —|
L E ‘
1.00 ; ; ;
40.00 45.00 50.00 55.00 60.00

LB 1%
B7 ZERESREUREXZEFERBRHM
Figure 7  Effect of ethanol concentration and extraction times on

extraction rate of total saponins

PAMEEL VR RS R
12.00 ]

11.00—
)
i
= 10.00—
®

< -
9.00—
Le

8.00 T T T T
60.00 72.00 84.00 96.00 108.00 120.00

B: HEHA[E]
B8 BAHAESRMHENSEFEBRNHM
Figure 8

Effect of solid/liquid ratio and extraction time on

extraction rate of total saponins
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Table 5 Result of replication experiment

G FERBTH g BOLE S0 SRR % PR 1% RSDI%

1 5.003 0.3122 251 72.83
2 5.007 0.3087 2.48 72.01 71.92 +£0.96 1.33
3 4995 03029 245 70.92
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