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Optimization of Cellulase Hydrolysis Extraction Process of Folium
Ginseng by Central Composite Design/ Response Surface Methodology

WU Qing” , NI Ning, WANG Yu-rong, WUHua
( Bejing Unwersity of Chinese Medicine, Bejjing 100102, China)

[ Abstract] Objective: To obtain the optimal cellulase hydrolysis extraction process of Folium ginseng by Central
Composite Design/Response Surface Methodology. Methods: To extract ginsenosides from folium ginseng by adding
cellulase digestion process. The parameters of enzyme hydrolysis action is divided into independent variables including pH
value, water volume, the ratio of enzyme/the amount of herbal, and dependent variables-the extraction rates of
ginsenosides, Linear or nonlinear mathematic models were used to estimate the relationship between independent and
dependent variables. The response surface methodology was used to optimize the conditions of extraction. Prediction was
carried out through comparing the observed and predicted values. Results: It was showed that the coefficient of correlation
of second-order quadratic model was high. The correlation coefficient reached 0. 940.The optimum conditions of extraction
were obtained. The optimum condition was pH 4.8, 24 times amount of water more than material medica, and enzyme/
substrate was 40U/ g. The observed values and the predicated one of extraction ratio was 6.29% and 6. 37% . Conclusion:
The observed values and predicted one are close to each other, which prove that the optimization of cellulase digestion
extraction process of ginsenosides from folium ginseng by Central Composite Design/ Response Surface Methodology is
reasonable and successful.
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Panax ginseng C. A. Mey. ¥ T 0) ZF 48 3 1 R-10

(10000U/g It A b st 2 BF 2 IE B EAAF R A ]

N2 545 Rg1(0703-9610, 16 11 v 5 245 5 AE Wb iy
JER) .

2 TWHESER

21 AR EHAEMLR 2 g k% FRE
0.0023g A\ Z= 2 Rgl % M5, F A B € 2%, TiC %
0. 46mg/ mL % B IR . KX 0.1, 0.2, 0.3, 0.4,
0. SmlL % B, 5T, TN 5% 7 50 1 DK IS TR ¥
W 0. 2mL, 5L 0. 8SmL, T 60 C/K¥ IH#4 15min, VK
KAV EN 2~ 3min, HOUKESER Sml £225]. BEAT 04
B, T 540nm AR I e 2R AMBOY R, 22 AR
LK 1, & PEVEEIY 0. 092mg~ 0. 23mg .
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2.2.2 FUEPESEE  HUHECRES, 2 AR 1,2, 4,
8, 12,24, 48hr MIFEMOCSE . &5 A WAL 24hr PYIEAR
FesE, RSD= 1.89% .
2.2.3 EIMESLE A —HEORE S AT 5
E, 459 RSD= 0.69% .
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P AR, 2 I — 8 TN 2 21 Rl X i
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1.55% .
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#1 EARTEEAER

A 7K
-1.732 -1 0 1 1.732
(X1)pH {ii 5.00 5.32 5.75 6.18 6.50

(X2) IZKE(f%) 1000 14.23  20.00  25.77 30. 00

(X3) Ml Lb(U/g)  20.00  24.23  30.00 25.77 40.00
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ABBR¥ b b -1

o 2 2 BEE(R) (%)
11 -1 -1 5.59 5.53
2 1 -1 -1 5.62 5.713
3 -1 1 -1 5.55 5.42
4 1 1 -1 5.09 5.02
5 -1 -1 1 5.50 5.48
6 1 -1 1 5.67 5.7
1 -1 1 1 6.21 6.00
8 1 1 1 5.67 5.63
9  -1.732 © 0 5.87 6.06
10 1732 0 0 5.98 5.91
1l 0 -1.732 0 5.30 5.21
12 0 1732 0 4.83 5.05
13 0 0 -1.732 5.30 5.34
14 0 0 1.732 5.74 5.83
15 0 0 0 5.60 5.65
16 0 0 0 5.67 5.65
1 0 (] 0 5.67 5.65
18 0 0 0 5.62 5.65
19 0 (i} 0 5.64 5.65

2 0 0 0 5.69 5.65
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0.100415X, — 0.008288 X, + 0.024283 X, ., — Izt il
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o 5.309
Bl 5.419
5 5.528
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[C15.745
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B 6.073
. 6.182
R 6.291
Bl above
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h 3 8] LU i, ol R A LS TR o )R A
S RBUCRAR, MR RN, SR B G, pH {H 1 A0k
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{6 <5.75 Bf B & pH {89 B AR, & Ik & 48 o, A
ZEFNRMBA M, 4 pH1E >5.75 i, HH
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