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Optimization of Alcohol Extraction Process of Ligusticum Chuanxiong by

Response Surface Methodology
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Abstract: Objective

experiment, the ethanol extraction process of Ligusticum chuanxiong was optimized and verified by response surface methodology

To optimize the alcohol extraction process of Ligusticum chuanxiong. Methods Based on the single factor
(RSM) with the yield of ferulic acid as the index,and with the ethanol volume fraction, material liquid ratio,ultrasonic temperature
and ultrasonic time as the factors. Results The optimal ethanol extraction process of Ligusticum chuanxiong was as follows: the
volume fraction of ethanol was 80%, the solid — liquid ratio was 1:21(g/ mL) , the ultrasonic temperature was 63 °C,and the

extraction time was 60 min. The actual measured average yield of ferulic acid was (0.096 + 0.02)% , which had a low relative

error with the theoretical prediction value (0.098%). Conclusion The optimal alcohol extraction process of Ligusticum chuanxiong

is stable and feasible,which can provide a basis for the development and application of Ligusticum chuanxiong.
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Fig. 1 Results of the single factor test
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2 0 1 0 -1 0.0727| 17 0 0 -1 1 0.0946
3 0 0 1 1 0.0948| 18 1 0 1 0 0.0890
4 1 1 0 000767 19 -1 0 1 0 0.0739
5 0 -1 -1 0 0.0724| 20 1 0 -1 0 0.0843
6 I -1 0 000559 21 -1 -1 0 0 0.059
7 0 0 0 000941 22 0 0 0 00.1000
8 0 -1 0 1 0.0768| 23 0 0 0 00.1000
9 -1 0 0 1 0.0720| 24 0 0 0 00.098
10 0 -1 0 -1 00691 25 0 0 0 00.1013
11 0 0 I -1 0.0887| 26 0 0 -1 -10.0817
12 -1 1 0 0 0.0594| 27 -1 0 0 -1 0.0672
13 0 1 -1 0 0.0735| 28 1 0 0 1 0.1021
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15 0 1 1 0 0.0874
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Tab.3 Results of the ANOVA

FERR  FAR BWE i FIE Pi4
A 0.0050 14 0.0004 16.80 <0.0001
A 0.0008 1 0.0008 37.26 <0.0001
B 0.0003 1 0.0003 12.08 0.003 7
C 0.000 1 1 0.0001 5.02 0.0419
D 0.0004 1 0.0004 17.88 0.0008
AB 0.0001 I 0.0001 3.53 0.0811
AC 2.500% 10 1 2.500%x107°  0.0001  0.9915
AD 0.000 0 1 0.0000 1.25 0.2819
BC 0.0000 1 0.0000 0.8732  0.3659
BD 0.0000 1 0.0000 2.03 0.1765
CD 0.000 0 I 0.0000 0.5459  0.4722
A 0.001 6 1 0.0016 75. 34 <0.000 1
B’ 0.0022 1 0.0022 103. 66 <0.0001
e 0.000 1 1 0.0001 4.56 0.0509
D? 0.000 0 1 0.0000 1. 54 0.234 4
#E 0.0003 14 0.0000
A8F 0 0.0003 10 0.0000 2.67 0.1785
Hig £ 0.0000 4 9.663%10°
REA  0.0053 28

E:R=0.943 8, R, =0.887 6,PredR’ =0.707 1, Adeq
Precision = 13. 073 7,

Note: R* = 0.943 8, R?,,; = 0.887 6,PredR® = 0.707 1,Adeq Preci-
sion =13.073 7.
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Fig. 2 RSM plots of the influence of various factors on the yield of ferulic acid from Ligusticum chuanxiong
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