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Optimization of anthocyanidin extraction from Anemone obtusiloba

using response surface methodology
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(College of Life Science and Engineering, Lanzhou University of Technology, Lanzhou 730000, China)

Abstract: In this study, we used the sepals of Anemone obtusiloba as experimental material for extraction of an-
thocyanidin using response surface methodology. Four factors were selected in this experiment: the material
liquid mass concentration, pH, extraction time, and extraction temperature. We selected the light absorption
value of the anthocyanidin of A. obtusiloba as a response surface to optimize the extraction conditions of antho-
cyanidin. Our results confirmed that the most efficient extraction of anthocyanidin was achieved under the fol-
lowing conditions: a material liquid mass concentration of 70 g « mL. "', an extraction temperature of 61 °C, an
extraction time of 87 min, and pH 3. 8. Under these conditions, we conclude that the best light absorption val-
ue of A. obtusiloba is 0. 154 5.
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Fig. 1 The light absorption values of Anemone obtusiloba for five different factors
1
[15]
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2 Box-Benhnken (n=29)

Table 2 Box-Benhnken experimental design and response(n=29)

pH A
The material liquid mass Extraction temperature/°C  Extraction time/min  Light absorption value
Number concentration/g « mL !
1 0 1 0 —1 0.079 3
2 —1 0 1 0 0.074 5
3 1 —1 0 0 0.087 6
4 0 0 —1 1 0.112 1
5 —1 1 0 0 0.063 5
6 0 0 1 1 0.110 1
7 1 0 0 —1 0.073 5
8 1 0 —1 0 0.076 8
9 0 —1 —1 0 0.103 2
10 —1 0 0 —1 0.085 6
11 0 0 0 0 0.150 4
12 1 0 0 1 0.080 1
13 0 0 0 0 0.149 3
14 0 1 —1 0 0.084 7
15 —1 0 0 1 0.062 9
16 —1 —1 0 0 0.073 5
17 0 1 0 1 0.076 8
18 0 —1 0 —1 0.098 0
19 0 0 0 0 0.153 2
20 —1 0 —1 0 0.076 8
21 0 —1 1 0 0.118 4
22 0 0 1 —1 0.122 1
23 1 1 0 0 0.084 3
24 0 0 0 0 0.151 2
25 1 0 1 0 0.095 4
26 0 —1 0 1 0.080 1
27 0 0 —1 —1 0.128 5
28 0 1 1 0 0.095 4
29 0 0 0 0 0.1517
86.97 min, 0.152 0, 0.154 5,
s ( ) (P>0.05),
70 g+ mL',pH 3.8, 61 ,
C, 87 min, 3 ,
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Table 3 Response surface analysis of variance

Source Sum of squares df Mean square E P Significant
Module 2.2X107¢ 14 1.58X10°° 15.99 <C0. 000 1 * %
A 3.1X107* 1 3.1X107* 3.13 0.098 6
B 4,9Xx107" 1 4,9Xx107" 4.98 0.042 5 *
C 9.5X107° 1 9.5X1077° 0. 96 0.342 7
D 3.5x107! 1 3.5x107" 3.56 0.080 3
AB 1.1X10°° 1 1.1X10°° 0.11 0.741 0
AC 1.1X10"" 1 1.1X10"" 1.11 0.310 7
AD 2.1X107* 1 2.1X107* 2.17 0.162 5
BC 5.1X10°° 1 5.1X10°° 0.05 0.824 1
BD 6.0X107° 1 6.0X107° 0. 60 0.451 2
CD 4,9X107° 1 4,9X107° 0. 05 0.828 0
A? 1.5X10°* 1 0.015 151. 82 <C0.000 1 * x
B 7.6X107° 1 7.6X107° 77.22 <C0. 000 1 * %
C 1.5X10°° 1 1.5X10°° 15. 04 0.001 7 * %
D’ 4.5X107° 1 4,5X107° 45.25 <C0.000 1 * x
Residual 1.4X107° 14 9.9X10°°
Lack of fit 1.4X107° 10 1.4X107" 64.70
Pure error 8.5X10°° 4 2.1X10°°
Total 0.023 28
R? 0.941 1
R, 0.882 3
SA, ;B,pH;C, ;D, 5k (P<C0.05); % % (P<<0.01),

Note: A, the material liquid mass concentration; B, pH; C, extraction temperature; D, etraction time; * indicates significant at the 0. 05 level;

* % indicates highly significant at the 0. 01 level.

http://cykx. lzu. edu. cn



\

A

098 223

.\\.

0 .{IQIR 223

4.008 223

7
i

).133 71

115 966

\\

Fig. 2

2

115 9
).098 223

",

0.133 71

Two-factor interactions affecting the light absorption value of the response surface plot
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