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Optimization of Extraction Process of Ginsenoside from Panax

quinquefolius L. Collected from Canada by Response Surface

Methodology
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Abstract: The Response Surface M ethodology (RSM) was used to optimize the extraction process of ginsencside from P. quinquefolius L

collected from Canada. Based on one-factor-at-a-time experiments, extract yield of the ginsenoside-Rb1 was used as response for establishing a

quadratic regression model. Temperature and time of extraction, ethanol concentration and liquid-to-solid ratio were selected as the factors for

RSM design. The results showed that the best extraction conditions were as follows: extraction temperature 90 C, extraction time 1.88 h,

ethanol concentration 77.4%, solid-liquid ratio 1:25, and extracted times twice, under which the predicted yield of ginsenoside-Rbl with the

optimized procedure was up to 1.40%and practical y ield was 1.41%.
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Fig.1 Effect of extraction time on theyield of ginsenoside-Rbl
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Fig.2 Effect of extraction temperature on the yield of
ginsenoside-Rbl
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Fig.3 Effect of ethanol concentration on the yield of
ginsenoside-Rbl
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Fig.4 Effect of the solid-liquid ratio on the yield of
ginsenoside-Rbl
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m, ANZEH Rbl Wi, 2kERK N 1:30
WA R NME, G AREORNR L, B AR
ARFEAAL . BIL, WP bty 1:30 BoiE B, H
O ARG I PR EE Y 1:20~1:40,
2.2 WRIE M T
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Table | Factors and levels of RSM test

B &
KF X (B Xo (LB Xs (BRI Xa[Bik
BEIC)  dUE6)  BHEM)  HeimV)]
-1 70 70 1 1:25
80 80 15 1:30
1 90 90 2 1:35

2.2.2 W NETHI 3 AT T S g
B NS 24 Rbl FREUL Z AT NI 8T, B
RIS T RS R T3 2.
=2 MEASTRRHT S ERER

Table 2 Experimental design and results for response surface

analysis
RKIES X X2 X3 X4 LHFE%
1 -1 -1 0 0 1.14
2 -1 1 0 0 112
3 1 -1 0 0 1.24
4 1 1 0 0 1.19
5 0 0 -1 -1 1.25
6 0 0 -1 1 1.21
7 0 0 1 -1 1.26
8 0 0 1 1 122
9 -1 0 0 -1 1.18
10 -1 0 0 1 117
11 1 0 0 -1 1.30
12 1 0 0 1 1.21
13 0 -1 -1 0 1.20
14 0 -1 1 0 122
15 0 1 -1 0 1.17
16 0 1 1 0 1.18
17 -1 0 -1 0 1.16
18 -1 0 1 0 1.17
19 1 0 -1 0 124
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20 1 0 1 0 1.26
21 0 -1 0 -1 1.24
22 0 -1 0 1 1.19
23 0 1 0 -1 121
24 0 1 0 1 1.14
25 0 0 0 0 1.24
26 0 0 0 0 1.24
27 0 0 0 0 1.24
28 0 0 0 0 1.24
29 0 0 0 0 1.25

T 1~24 TR, 24~29 JyhidEG.
Design Expert 7.1.6 A x5 554 2y I =
JSETH #93HT 5 45 BT A Y=1.2440.042: -
0.018X,+6.667x103X3-0.025X4-7.500 <103 X1 X, +
2.500103X1 X3 -0.020X1X4-2.500%10°¥X, X3-5.000x
103X2X4-0.026X,2-0.044X2-6.417>x103X3%-1.417%<10°3
Xa?o Xz 0] AREBBEATTT 2200 B, G5 R AR 3.

& 3 EVAREZ EoHT KA RBNE MR
Table 3 Variance analysisfor the established regression model

and significance test

KR AWE T Ae i E F/L Pfa 2%

Model . 14 0.050 3.595%10° 138.53 < 0.0001 **

Xy 1 0.021 0.021 802.75<0.0001 **
X2 1 4.033x10° 4.033x10° 155.41 <0.0001 **
X 1 5.333x10* 5.333<10* 20.55 0.0005  *
X4 1 7.500x10° 7.500%10 288.99 <0.0001 **
XXo 1 2250<10* 2.250x10* 8.67 0.0107 *
XiXs 1 2.500x10° 2.500<10° 0.96 0.3430
XiXs 1 1.600x10° 1.600x10° 61.65 <0.0001 **
XoXs 1 2500x10° 2.500x10° 0.96 0.3430
XoXs 1 1.000<10* 1.000x10* 3.85 <0.0001 **
XsXs 1 0.000 0.000  0.000 1.0000
Xq? 1 4527x10° 4.527x107 174.42<0.0001 **
X2 1 0.013 0.013  482.05<0.0001 **
X3? 1 2671x10* 2.671x10* 10.29 0.0063  *
X 1 1.302x10° 1.302x10° 0.50 0.4904
#%#E 14 3.633x10* 2.595%10°°

R 10 2.833x10* 2.833x10° 142 0.3941

%ik%Z 4 8.000x10° 2.000x10°

BA 28 0.051
R?=0.9928, RZA¢=0.9857, R%req=0.9653

7E: *P<0.05% 2F; **P<00001 #5 K F

iR 3TLLEH, BAR F{EN 13853, P {H
/NT-0.0001, £ EERGEE A ik [ AR = R
F. B Bk E R A R=09928, B ULE RE
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Fig.5 Response surface plots showing the effects of interactions

of factors on the yield of ginsenoside-Rbl
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