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Abstract: Objective

soak time and extraction time were taken as investigation factors. The weights of methyl eugenol content, carvacrol content and

To optimize the exiraction process of volatile oil from Exin powders. Methods The liquid - to — solid ratio,
volatile oil yield were determined by entropy weight method,and the comprehensive score was constructed as the evaluation index.
Box — Behnken test design was performed using Design — Expert 13 software to optimize the volatile oil extraction process and
verify it. Results The optimal extraction process of volatile oil was as follows, liquid — to — solid ratio was 14:1 (mL / g),soak

time was 1 h,and extraction time was 4 h. In the verification test, the comprehensive scores of three batches of samples were

0.941,0.951,0.957 points, respectively, with an average of 0.950 points, RSD was 0.85% (n = 3),and the relative error between

the measured value and the predicted value was 0.32%. Conclusion

The optimized process is stable and feasible, which can

improve the volatile oil yield and the content of effective components from Exin powder.
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Fig. 1 Effect of liquid — to — solid ratio on volatile oil extrac-
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Fig. 2 Effect of soak time on volatile oil extraction efficiency
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Fig.3 Effect of extraction time on volatile oil extraction efficiency
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Tab.1 Results of the content determination of samples (pg / g,
n = 6)

Falggy 1 2 3 4 5 6 X
TABYE 106.04 105.72 105.97 103.93 105.03 104.82 105.25
A 76.84 75.17 73.32 73.05 74.82 74.92 74.63
2.4 REIZMi%
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DAWBORH L 35 3 I R] | B2 B[R] S 2% 48 R, £
Design — Expert 13 800 B T 7 i H k&5 i A5 i 9 &
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Behnken 23513 PRIER 3 7K1 17 A6 1 ) e 17 1T 73-A
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Tab.2 Factors and levels

KF HZ& A(mL:g) H % B(h) B Z% C(h)

-1 12 0.5 3

0 14 1 4

1 16 1.5 5

®3 HKWEITE5ER
Tab.3 Test design and results

.. HE 4% (pg/mL) BE b
EUTE ¢ TemvR RAm BEW) FH
1 0 -1 -1 0.873 0.625 0.71 0.771
2 -1 1 0 1.014 0.725 0. 86 0.909
3 -1 0 -1 0. 945 0.710 0.77 0. 845
4 0 0 0 1. 175 0.749 0. 86 0.962
5 0 1 -1 0.990 0.633 0.74 0.819
6 0 -1 1 0.965 0. 647 0.73 0.813
7 1 -1 0 0. 966 0.726 0. 86 0. 896
8§ -1 -1 0 0.945 0.721 0.85 0. 884
9 0 0 0 1. 039 0.731 0.92 0.942
10 0 0 0 1. 060 0.733 0.88 0.933
11 1 0 -1 0.947 0.725 0.78 0. 856
12 1 1 0 0.990 0. 746 0.87 0.915
13 1 0 1 0. 965 0. 760 0. 81 0. 887
14 0 1 1 0.959 0.705 0.85 0. 883
15 -1 0 1 0.983 0.759 0.82 0.89%4
16 0 0 0 1. 060 0.785 0. 86 0.945
17 0 0 0 1. 057 0.752 0.87 0.935
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IR A 3 0K 18 o3 5 R e i A 3 g A
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Fig. 5 Original evaluation index matrix (X;)
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Tab.4 Results of model analysis and variance analysis
WE O BEFGA WA ¥ Fif P&
A 0.0428 9 0.0048  25.17 0.000 2
0.000 1 1 0.000 1 0.3202 0.5892
0.0033 1 0.0033  17.36 0.004 2
0.004 3 1 0.0043  22.89 0.0020
AB 9x10°¢ 1 9x10™°  0.0476 0.8335
AC 0.000 1 1 0.000 1 0.4287 0.5336
BC 0.000 1 1 0.000 1 0.6404 0.4499
A? 0.0000 1 0.0000 0.2427 0.6374
B 0.008 8 1 0.0088  46.54 0.000 2
c 0.024 4 1 0.0244 129.38 <0.000 1
K E 0.0013 7 0.0002
K IR 0.000 8 3 0.0003 2.00 0.256 5
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Fig. 6 3D graph of the interaction of two factors on the comprehensive score of volatile oil from Exin Powder
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