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Optimization of ethanol extraction process of Psoraleae Fructus-Myristicae
Semen drug pair by orthogonal test combined with fingerprint
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Abstract: Objective To optimize the ethanol extraction process of Psoraleae Fructus-Myristicae Semen (psoralen-nutmeg) drug
pair. Methods Using Lo(3*) orthogonal design, the effects of ethanol concentration, ethanol amount, extraction time, and extraction
times on the extraction process were investigated. The contents of psoralen, isopsoralen, and dehydrodiisoeugenol, dry extract yield,
and total area of HPLC fingerprint characteristic peaks were used as comprehensive evaluation indexes. Results The optimum
process conditions were as follows: 50% ethanol, six times of the ethanol volume, extracted for three times, each time for 2 h.
Conclusion The method provides the basis for the determination of ethanol extraction process of Psoraleae Fructus-Myristicae
Semen drug pair.
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Fig. 1 HPLC of negative sample (A), mixed reference substances (B), and Psoraleae Fructus-Myristicae Semen drug pair (C)
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Fig. 2 HPLC of negative sample (A), dehydrodiisoeugenol reference substance (B),

and Psoraleae Fructus-Myristicae Semen drug pair (C)
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Table 1 Factors and levels of orthogonal test

K A% B/ f&% C/h D/ K
1 50 6 1.0 1
2 60 8 1.5 2
3 70 10 2.0 3
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Table 2 Estimated values weighted composite score, and range analysis of each index in orthogonal test
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1 1 1 1 1 0.204 5 0.1507 0.118 7 9.94 99 080.93 68.24
2 1 2 2 2 0.198 3 0.147 6 0.136 1 11.86 99 496.75 71.07
3 1 3 3 3 0.253 4 0.1919 0.227 4 19.46 99 896.95  100.00
4 2 1 2 3 0.196 4 0.1572 0.1599 13.53 105 862.35 76.82
5 2 2 3 1 0.149 3 0.120 8 0.098 9 10.27 73 336.18 54.66
6 2 3 1 2 0.1935 0.1457 0.144 0 10.01 106 627.50 71.88
7 3 1 3 2 0.1355 0.095 3 0.0477 6.52 72 216.09 47.30
8 3 2 1 3 0.123 5 0.093 3 0.088 3 10.72 51297.23 43.83
9 3 3 2 1 0.039 6 0.0305 0.029 8 12.58 23 287.07 28.95
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Fig.3 HPLC fingerprint of Psoraleae Fructus-Myristicae Semen drug pair using ethanol extract preparation
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Table 3 Area of characteristic peaks in fingerprint of different extracts in Psoraleae Fructus-Myristicae Semen drug pair

e i e T

A7 I
1 2 3 4 5 6 7 8 9

1 5933.27 5649.67 7 297.65 5 888.06 4 181.81 5361.44 3918.60 3365.74 1118.92

2 3750.81 3077.95 4 022.55 312222 2 680.65 2 894.64 2 045.03 1 808.51 585.26

3 980.04 1 108.99 121043 1100.43 740.74 1062.11 179.48 744.60 322.20

4 972.41 984.64 1311.73 1045.52 738.77 865.42 628.36 637.26 226.60

5 1 004.68 849.36 1136.22 1403.37 924.87 1189.59 1515.08 1 387.60 389.54

6 1 646.44 2231.08 3437.83 2371.54 1429.98 2 563.46 235.87 1 403.65 338.78

7 8283.95 7 033.78 9417.84 7 144.25 5201.29 7 463.46 5599.73 4 693.76 1822.33

8 1383947 12107.78 18 407.49 14 582.43 8 658.15 13 105.38 9 468.01 7442.97 2 872.45

9 2 785.20 2205.92 3765.88 2952.39 1507.67 2732.20 2372.98 1423.70 486.89

10 28 596.13 27 618.93 3627.00 28 215.79 20 350.34 30060.03 21662.87 18 684.44 6 636.36

11 4 038.19 6 440.79 6282.36 5510.94 4145.34 5165.14 3603.78 3907.29 1598.71

12 5164.16 5192.27 6632.43 5210.20 3725.48 5523.35 3785.01 297.60 1175.28

13 1324.03 1393.74 1 801.54 1476.09 1041.44 1403.60 806.27 767.48 244.17

14 2076191 23601.85 31546.00 25839.12 18 009.65 27237.68 17 895.05 1732.64 5 469.59

SUETHAL 99080.93  99496.75 99 896.95 10586235 73336.18 106627.50 72216.09 5129723 23287.07
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