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Optimization of Enzymatic Extraction Technology of Polysaccharides from Schisandra chinensis by Central
Composite Design-response Surface Methodology

ZHANG Nannan, ZHU Zhijun, JIANG Yachao, DENG Hao, GAO Song, LI Yingli(College of Pharmacy, Henan
University of Chinese Medicine, Zhengzhou 450008, China)

ABSTRACT OBIJECTIVE: To optimize enzymatic extraction technology of polysaccharide from Schisandra chinensis. METH-
ODS: Using pH value of enzymatic extraction solution, the amount of enzyme, extraction temperature as response factor, S. chi-
nensis polysaccharide as response value, on the basis of single-factor experiments, 3-factor, 5-level central composite experimental
design was adopted for the experiment. Validation test was also conducted. RESULTS: The optimal extraction technology was as
pH value of 5.7, enzyme dosage of 1.3% , extraction temperature of 53 °C. In validation test, the extraction rate of'\S. chinensis
polysaccharide was 14.30% (RSD=1.84% ,

and stable, and can be used for the extraction of polysaccharide from S. chinensis.

n=6). CONCLUSIONS: The optimized extraction technology is simple, reasonable

KEYWORDS  Schisandra chinensis polysaccharide; Enzymatic extraction technology’; Central composite-response surface method-

ology
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Tab 1 Factors and levels

HE R er

-a -1 0 1
A W pH 4 4.6 55 6.4 7
B i, % 0.5 1 1.75 25 3
C FRECRE, C 45 50 575 65 70

24 1REESISHESH
BT AR L HE S S5 R L3R 2, 2R ICR Al [
RELR 3, =R PR 4,
x2 BRiiH{BEER

Tab 2 Results of central composition design

RS A B C SRR %
1 0 0 0 13.82
2 0 0 0 14.51
3 -1 -1 -1 13.50
4 o 0 0 12.87
5 0 0 0 14.48
6 -1 -1 1 10.14
7 0 0 o 13.22
8 1 -1 1 14.00
9 -1 1 1 11.10

10 0 -a 0 13.86

11 1 -1 -1 14.30

12 1 1 -1 13.22

13 0 0 0 13.91

14 -1 1 <l 14.07

15 1 1 1 14.07

16 0 0 0 14.25

17 0 0 14.48

{3 2a 0 0 11.24

19 0 0 -a 13.47

20 0 o 0 13.79

®3 SHERENENGEITEERY

Tab 3 Estimated regression coefficient of extraction rate of
polysaccharide

i S FAbRiER T P
i 14.240 0 0.199 8 71274 0.000
A 0.697 6 0.132 6 5.262 0.000
B 0.0302 0.132 6 0.228 0.824
C —-0.453 6 0.1326 -3.422 0.007
A’ -0.763 1 0.129 0 -5913 0.000
B’ -0.137 3 0.129 0 —-1.064 0.313
C -0.3079 0.129 0 -2.386 0.038
AB -0.3190 0.1732 —-1.842 0.095
AC 0.8592 0.1732 4961 0.001
BC 0.1925 0.1732 1.112 0.292
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Tab 4 Variance analysis for the extraction rate of polysac-

charide
3 S S i e Sy F P
EE| 9 256848  25.6848 2.853 87 11.89  0.000
2tk 3 9.468 5 9.468 5 3.156 16 13.15  0.001
V5 3 9.200 1 9.200 1 3.066 71 1278 0.001
ZHAEM 3 7.016 2 7.016 2 233873 9.75  0.003
RERE 10 2.399 7 23997 0.239 97
R 5 1.9212 1.9212 0.384 24 401 0.077
M 5 04785 04785 0.095 71
A1t 19 28.0845
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& 20 113
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E54%E

Fig 1 Three-dimensional response surface plot and contour
of the effect of solvent pH and enzyme dosage on the
extraction rate
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Fig 2 Three-dimensional response surface plot and contour
of the effect of solvent pH and extraction temperature
on the extraction rate of polysaccharide
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Fig 3 Three-dimensional response surface plot and contour
of the effect of enzyme dosage and extraction temper-
ature on the extraction rate of polysaccharide
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