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Optimization of extraction process of Ligusticum chuanxiong by central
composite design-response surface method
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Abstract: Objective To optimize the extraction process of ferulaic acid and ligustilide in Ligusticum chuanxiong by central
composite design and response surface method. Methods The effects of ethanol concentration, extracting temperature, and extracting
time on the contents of ferulaic acid and ligustilide were investigated by using central composite design and response surface method.
The data were imitated using multi-linear equation and second-order polynomial equation. Results The optimal conditions of
extraction process were 14 fold solvent, 2 h for decoction, and extracting twice; The ethanol concentration was 73%, the extracting
temperature was 83 “C. The variance between observed and predicted values was —1.37%. Conclusion The central composite design
and response surface method is convenient, reliable, and highly predictive.
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Table 2 Design and results of central composite design (n = 2)
W X X, X PIERIR/ (mg-g ) BEA N/ (mgg ") oD
1 0 —a 0 1.33 9.10 0.27
2 -1 -1 1 1.33 9.57 0.40
3 -1 -1 -1 1.29 8.73 0
4 0 o 0 1.40 9.74 0.48
5 -1 1 1 1.16 10.64 0.44
6 o 0 0 0.97 10.67 0
7 0 0 —0 1.34 10.19 0.54
8 1 -1 1 127 9.19 0.27
9 1 1 -1 1.33 9.52 0.39
10 —0 0 0 1.30 8.85 0.15
11 1 -1 -1 1.04 12.04 0.45
12 1 1 1 1.10 9.99 0.30
13 -1 1 -1 1.43 9.64 0.48
14 0 0 a 1.41 10.09 0.57
15 0 0 0 1.53 10.60 0.75
16 0 0 0 1.50 10.40 0.69
17 0 0 0 1.42 10.62 0.68
18 0 0 0 1.50 10.48 0.71
19 0 0 0 1.48 10.40 0.68
20 0 0 0 1.26 11.16 0.62
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Table 3 Significance test of regression equation
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Fig. 1 Effect of interaction on OD of reference extraction of Chuanxiong Rhizoma
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