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Optimization of Extraction Conditions of Shikimic Acid from Illicium Verum Hook.f Via Response Surface
Methology
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Abstract Response surface analysis methodology (RSM) was used to optimize the extraction process of shikimic
acid from illicium verum Hook.f with water as solvent. Based on single —factor experiments, the optimum
conditions for the extraction of Shikimic Acid were obtained via Box —Benhnken center —united experiment
design. Three independent variables, namely extracting time, solvent—solid ratio and extracting temperature,were
selected as affecting factors during extraction.The results show that the optimum extraction conditions for
shikimic acid were as follows: extraction time of 3.0 h, the ratio of material to solvent of 1:22 (g/mL), extraction
temperature of 83 °C for three times. In this condition, the yield of Shikimic Acid was up to 8.779 % at once.
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Fig.1 Standard curve
1.2.3.2
10 mLL
0.5 % HIO, 0.5% Na,lO,
1.25 mL 37 C 30 min
0.056 mol/l.  Na,SO; 1 mol/. NaOH
2:3 o

382 nm

o

pys 40983 6A- 00574 x X 500mL 100
x 10°
2.1
20 2.0 g 6 o
80 °C 1:20 g/mL 0.5.
1.0.1.5.2.0.2.5.3.0h 1 2 o
8
N
s /_’
6
5 1 1 1 1 1 1 ]
00 05 1.0 1.5 20 25 30 35
/h
2
Fig.2 Effect of extraction time on extraction rate
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Fig.3 Effect of the ratio ofmaterial to solvent on extraction rate
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Table 2 Factors and levels of RSM
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Fig.4 Effect of extraction temperature on extraction rate
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Fig.5 Effect of particle size on extraction rate
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Table 1 Effect of extraction times on extraction rate
5 i 5
i 1% Yol Y, Y% S Vi Y Yil%
i=1 i=1 i=1
1 6.647 82.29 82.29
2 0.704 8.72 91.02
3 0.386 4.78 95.8
4 0.304 3.76 99.56
5 0.037 0.46 100.0
Y 3 >
1
5 3
95 %
3 °
2.6
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Table 3 Program and experimental results of RSA

X X, X 1% 1% 1%
1 -1 -1 0 6.503 6.671 0.168
2 -1 0 -1 7.088 6.639 -0.449
3 -1 0 1 7.991 8.140 0.149
4 -1 1 0 8.677 7.200 -1.477
5 0o -1 -1 6.647 6.702 0.055
6 0 -1 1 8.114 8.003 -0.111
7 0 1 1 7.704 8.347 0.643
8 1 -1 0 8.402 7.880 -0.522
9 1 0 -1 6.862 8.633 1.770
10 1 0 8.576 8.964 0.388
11 1 1 0 8.196 8.808 0.612
12 0 1 -1 8.740 7.816 -0.924
13 0 0 8.730 8.737 0.007
14 0 0 8.730 8.737 0.007
15 0 0 8.751 8.760 0.009

1~12 13~15 ,

o SAS 8.0
6~ 8.
SAS RSREG
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5 S Table 4 Results of regression analysis
7. 2
- F P Pi>F
76 = X, 1 3.969 153 3.969 153 90.698 73 0.000 216  **
‘ N X, 1 1.062 882 1.062 882 24.287 81 0.004 366  **
6-868 - - X I 1677196 1.677 196 38.325 44 0.001 604  *+
S X xX, 1 0.479 188 0.479 188 10.949 88 0.021 262  *
-0.9 -0.3 0.3 0.9 X xX, 1 0.0402  0.0402 0.918 612 0.381 857
X X xX; 1 0.342 225 0.342225 7.820 15 0.038153  *
Fixed levels: X5=0 Fixed levels: X5=0 XoxX, 1 2.005547 2.005 547 45.828 56 0.001 069  **
6 X, X, XoxX; 1 0.147 84 0.147 84 3.378 283 0.125 468
Fig.6 Responsive surfaces and contours of Z=f (X, X,) X3xX; 1 0.296 236  0.296 236 6.769 258 0.048 146  *
9 9.744 007 1.082 667 24.739 93 0.001 26 **
S S 5 021881 0.043 762
=Y,
14 9.962 817
8.0 B * P<0.05 ** P<0.01 .
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Fixed levels: X;=0 Fixed levels: X;=0 Table 5 The experimental results in the optimum extraction
8 X, X conditions
Fig.8 Responsive surfaces and contours of Z=f (X, X;) 1 ) 3
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4 X X, X;
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0.100 3X,—-1.474 0X,-0.192 3X5=-0.364 5 2
0.292 5X,+0.192 3X,+0.566 5X=0.457 9 3 o
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