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Using Response Surface Methodology for Optimizing Pigment Extraction from Acanthopanax senticosus
Harms Fresh Fruit

SHAO Xin-ru, SUN Hai-tao, ZHENG Hong-yan, ZHANG Chao
(Department of Pharmaceutics and Food Science, Tonghua Normal University, Tonghua

134000, China)
Abstract: Based on one-factor-at-a-time experiments, response surface methodology was used to optimize the extraction of
red pigments from the fresh fruits of Acanthopanax senticosus Harms wildly grown in Changbai Mountain. The optimal extraction
conditions were found as follows: 36.83% ethanol as extraction solvent, 23.78:1 material-to-liquid ratio, and 2.05 h extraction
time. Under these conditions, the predicted and experimental absorbance values at 525 nm of extracts was 0.756 and 0.751,
respectively.
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Table 1 Code values and corresponding actual values of the
optimization parameters used in response surface analysis
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Fig.1 Absorption spectrum of red pigments extracted from
Acanthopanax senticosus Harms
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Fig.2 Effect of pH on red pigment extraction from Acanthopanax
senticosus Harms
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Fig.3 Effect of temperature on red pigment extraction from
Acanthopanax senticosus Harms
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Fig.4 Effect of alcohol concentration on red pigment extraction from
Acanthopanax senticosus Harms
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Fig.5 Effect of material-to-liquid ratio on red pigment extraction from
Acanthopanax senticosus Harms
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Fig.6 Effect of ethanol soaking time on red pigment extraction from
Acanthopanax senticosus Harms
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Table 2 Experimental design and results for response surface analysis

s ——— LS _
Xo ZEHAR B I% X WRILE(mLig)  Xe BRI IA] fh WG

1 -1 0 -1 0.596
2 0 —1 1 0.628
3 0 1 -1 0.534
4 0 -1 -1 0.599
5 -1 -1 0 0.698
6 -1 1 0 0.526
7 0 0 0 0.676
8 0 0 0 0.685
9 1 1 0 0.431
10 0 1 1 0.426
11 -1 0 1 0.535
12 1 -1 0 0.568
13 0 0 0 0.678
14 0 0 0 0.689
15 1 0 —1 0.422
16 0 0 0 0.683
17 1 0 1 0.621
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Table 3 Analysis of variance for the developed regression model

J5 KR ST 5 A Sz Y175 F {8 P
i 0.14 9 0.015 12.65 0.0015
Xu 0.012 1 0.012 10.01  0.0158
Xz 0.041 1 0.041 33.90 0.0006
Xa 4.351 X 10" 1 4351 X 10*  0.36  0.5697
XiXe 3.063 X 10+ 1 3.063 X 104  0.25 0.6322
XiXa 0.017 1 0.017 13.81 0.0075
XeXa 4.692 X 10?3 1 4692 X 10°  3.84  0.0910
Xi? 0.018 1 0.018 14.47  0.0067
X2 0.016 1 0.016 13.06  0.0086
Xa? 0.023 1 0.023 18.77  0.0034
k7 8.564 X 103 7 1.223 X 107
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Fig.7 Response surface plots showing the interactive effects of various
process parameters on red pigment extraction from Acanthopanax
senticosus Harms
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