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The optimum conditions of ultrasound-assisted extraction for seabuckthorn seed oil were determined by the
singlefactor experiment and the response surface analysis- The effects of different solvents. amount of
extraction, extraction time, repeats and ultrasonic power were explored- The results show that the optimum
extraction conditions were that petroleum ether as the best extraction solvent  ultrasonic power 800 W, extraction
time 17 minutes and the liquid/solid ratio of 9 to 1. Under these conditions the extraction rate for the crude

seed oil of seabuckthorn reached 9-27%0 . The proportion of vitamin E by ultrasound-assisted extraction was

25% higher than that by the traditional process-
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TABLE 1 Factors and levels of response surface analysis
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TABLE 2 Fffect of extraction solvent on extraction rate of

seabuckthorn seed oil
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FIGURE 1  Effect of particle size on extraction rate
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FIGURE 2 Effect of extraction times on extraction rate
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FIGURE 3 Effect of ultrasonic power on extraction rate
of seabuckthorn seed oil
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FIGURE 4 Effect of ultrasonic extraction time on

extraction rate of seabuckthorn seed oil
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FIGURE 5 Effect of ratio of material to solvent
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TABLE 3 Program and experimental resulis of response

surface analysis

RBE X1 X2 Xs Y/ %5 X1 X: X5 YI%
1 —1 —1 0 8.79 9 —1 0 —1 8.89
2 —1 1 0 9.16 10 10 —1 9.07
3 1 —1 0 8.8 1 —1 0 1 9.19
4 1 1 0 9.29 12 1 0 1 9.3
5 0 —1 —1 8.52 13 0 0 0 9.3
6 0 —1 1 8.7 14 0 0 0 9.03
7 0 1 —1 9.03 15 0 0 0 9.18
8 0 1 1  9.06
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FIGURE 6  Responsive surfaces of Y =f( X1 X2)
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TABLE 4 Analysis of variance
7 22 H o E oI5 A 2] FA{E Pr=F wEH
X1 1 0.032 512 0.032 512 6.315 151 0.053 631
Xo 1 0.332 112 0.332 112 64.508 740 0.000 484 *x
X3 1 0.088 200 0.088 200 17.131 760 0.009 005 *x
X1 X X1 1 0.032 164 0.032 164 6.247 479 0.054 524
X1 X Xo 1 0.001 600 0.001 600 0.310 780 0.601 237
X1 X X3 1 0.000 225 0.000 225 0.043 703 0.842 656
X2 X Xo 1 0.128 656 0.128 656 24.989 910 0.004 108 *X
Xo X X3 1 0.011 003 0.011 025 2.141 470 0.203 234
X3 X X3 1 0.026 156 0.026 156 5.080 559 0.073 904
SEE 9 0.659 832 0.073 315 14.240 460 0.004 628 *x
Bk 5 0.025 742 0.005 148
B 14 0.685 573
EIiE= 3 0.014 075 0.004 692 0.804 286 0.595 687
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TABLE 5 Canonical analysis

FEIEE X1 Xz X3
0.093 81 0.998 92 0.038 11 —0.026 67
—0.078 04 0.034 79 —0.231 73 0.972 16
—0.193 27 —0.030 87 0.972 03 0.232 81
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TABLE 6 Ridge analysis

miGPE  WINE  ARdERZE X1 Xz X3
0.0 9.113 33 0.041 426 0.000 00  0.000 00  0.000 00
0.1 9.135 57 0.041 298 0.03445 0.082 53  0.044 75
0.2 9.155 08 0.040 925 0.090 11 0.15520 0.088 27
0.3 9.172 81 0.040 344 0.17250  0.211 52 0.124 52
0.4 9.190 01 0.039 626 0.27444  0.24975 0.149 37
0.5 9.207 72 0.038 897 0.38369  0.27504 0.164 73
0.6 9.226 55 0.038 352 0.493 87 0.29283 0.174 18
0.7 9.246 79 0.038 240  0.603 10 0.306 34  0.180 09
0.8 9.268 63 0.038 845 0.711 03  0.317 25 0.183 80
0.9 9.292 14 0.040 446 0.81779  0.32649 0.186 06
1.0 9.317 40 0.043 260 0.92355 0.334 60 0.187 33
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TABLE 7 Component comparison of different seabuckthorn seed oil
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