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Optimization of the Processing Parameters for the Extraction
of Antioxidants from Cynanchum Auriculatum Royle ex Wight
Using Response Surface Methodology

ZHANG Dong-dong ~ TAO Wen-yi”" Cui Feng-jie AO Zong-hua
Key Laboratory of Industrial Biotechnology Ministry of Education Southern Yangtze University Wuxi 214036 China

Abstract Based on the results of single-factor-at-a-time-technique a three-level Box-Behnken factorial
design combining with response surface methodology RSM  was employed to optimize the extraction
condition of Cynanchum auriculatum Royle. Canonical analysis was applied to estimate that a maximal
yield of total antioxidant capacity TAC  158. 68 U/g could be obtained. When with two-time
extraction the extraction conditions such as temperature extraction time and the concentration of
ethanol was 70.1°C 75% and 1.78h respectively. These predicted values were also verified by
validation experiments.
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C21
2 OD -0D Vv, 100 mL
C.) TT001x30 W, ",
V. mlL V,
mL  m, g n
3 1.3
1.3.1 10 ¢ 2
100 mL 95%
2 h
RSM 100 mL 0.1 mL
1.3.2 10 ¢ 2
4 Box 100 mL 95%
20 50 3 1h 1.3.1
67 1.3.3 10 g 1
100 mL 60 °C 1h
1.3.1
1.3.4 10 g 1
95% 100 mL 30
8 min 1.3.1
1.4
1.4.1
10 g 5 60 °C
70%
I: 5 1: 10 1: 15 1:
20 1: 25 1.5h
1
1.1 100 mL 0.1 mL
10 1.4.2 10
g 5 70% 100
1.2 mL 30 40 50 60 70 C 2 h
1.2.1 141
Fe* Fe?* 1.4.3
o2 .. 10 g 6 100 mL
40% 50% 60% 7T0% 80%
TAC ° 95% 60 °C 1h 1.4.1
1.2.2 1.4.4
o~ 10 g 5 60 C
0.1 g¢/mL oD 3%
0.01 U 0.51.01.52.025h
1.4. 1
1.4.5
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Tab.1 TAC Results of different extraction methods
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Tab.2 Box-Behnken design matrix and the responses of the dependent variables TAC
Y
X, X, X, /°C /% /h / Ulg
1 -1 -1 0 50 40 1.5 94.71
2 -1 1 0 50 80 1.5 105. 12
3 1 -1 0 70 40 1.5 123. 65
4 1 1 0 70 80 1.5 150.91
5 0 -1 -1 60 40 1 80. 47
6 0 -1 1 60 40 2 119.37
7 0 1 -1 60 80 1 107. 84
8 0 1 1 60 80 2 143. 68
9 -1 0 -1 50 60 1 78. 06
10 1 0 -1 70 60 1 142.74
11 -1 0 1 50 60 2 104. 25
12 1 0 1 70 60 2 148. 58
13 0 0 0 60 60 1.5 137.74
14 0 0 0 60 60 1.5 140. 82

15 0 0 0 60 60 1.5 141.57
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Tab.3 Analysis of variance ANOVA for the fitted quad-

ratic polynomial model for optimization of TAC

F P
6 438. 18 3 - 99.61 <0.0001""
1913.02 3 - 29.60  0.0013""

96. 25 3 - 149 0.324 6
8 447. 45 9 - 43.57  0.0003"°
107. 72 5 21.54 - -
R*=0.987 4

# * Significant at 1% level

4
Tab.4 Results regression analysis of a full second-order

polynomial model for optimization of TAC

P- i-
Intercept 140. 04 <.0001"" 52.26
A, 19.41 <.0001"" 11. 83
A, 9.92 0.001 8" 6.04
Ay 18. 16 0.000 1"~ 11.07
A -11.50 0.0051"" -4.76
A, 1.71 0.493 7 0.74
A 4.53 0.296 8 1.95
Ay -7.44 0.027 4~ -3. 08
A,y -0.77 0.7550 -0.33
As -19.76 0.0004"" 818"

*

* Significant at 1% level * Significant at 5% level

SAS SAS package version
8.01 3

Y = 140.04 + 19.41X, + 9.92X, + 18.16X, -
11.50X,, + 1. 71X, X, -4. 53X, X, - 7. 44X,, 0. 77X,
X, —19.76X,,

6 ~11 . 6

~TAL

G

137 147

03} 12¢ \

ok N 113 i
100 :

09k LN\ -

/]
\

LB 4 Sy
&
=0

DI HE I 0 6.3 68 09
BETC
Fixed levels: 2. EL AR 44 ®=0
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