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Abstract

To optimize the Soxhlet extraction technology for borage seed oil, the influences of extraction time, ex-

traction solvent volume and extraction temperature on the extraction rate of the borage seed oil were studied by single factor

test and response surface method. The fatty acids in borage seed oil were determined by gas chromatography. The results

showed that borage seed oil extraction rate reached the highest level (34.05% ) under the conditions of extraction time 4.16

h, the volume of extraction solvent 108.81 ml and extraction temperature at 83.15 “C. Totally 15 kinds of fatty acids were i-

dentified in borage seed oil, including nine kinds of unsaturated fatty acids, among which, linoleic acid accounted for

37.75% , gamma linolenic acid accounted for 20. 96%, and oleic acid accounted for 9. 20%.
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Fig.1 The effect of extraction time on extraction rate of borage

seed
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Fig.2 The effect of extractant volume on the extraction rate of

borage seed
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Fig.3 The effect of temperature on extraction rate of borage seed
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Table 2 The Box-Behnken design and the extraction rate of borage

seed
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A EE A ko RaRR B Y (%) =
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Table 3 The significance test results
T2 2R P Y5 iRz HMEF Pl I
T 933.33 9 103.70 14.37 0.001 0
A 9.35 1 9.35 1.30 0.292 4
B 15.90 1 15.90 2.20 0.181 3
C 192.77 1 192.77 26.71 0.001 3
AB 5.52 1 5.52 0.77 0.410 7
AC 72.68 1 72.68 10.07 0.015 6 *
BC 3.57 1 3.57 0.49 0.504 5
A 405.39 1 405.39 56.16 0.000 1
B? 24.16 1 24.16 3.35 0.110 0
c? 237.33 1 237.33 32.88 0.000 7
B2 50.53 7 7.22
AU 24.17 3 8.06 1.22 0.410 4
w2 26.36 4 6.59
SR 983.86 16
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Fig.4 The effect of extractant volume and extraction time on

extraction rate of borage seed
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Fig.5 The effect of extraction time and extraction temperature

on extraction rate of borage seed
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Fig.6 The effect of extraction temperature and extractant vol-

ume on extraction rate of borage seed
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Table 4 The composition and content of fatty acid in borage seed oil

RG> PR FA 8] (min) i g 43 F= AAXS S8 (%)
1 10.360 8 PR e e Y Ci5H30, 0.073 1
2 12.284 9 J2-9-F7S MR HH i Cy7H3,0, 0.4225
3 12.537 3 T R Y i Cy7H3,0, 11.902 1
4 13.477 3 15-F A7 bt i FH TR CigH360, 0.081 4
5 14.101 8 ¥- SRR TR Y g CoH3,0, 20.955 6
6 14.322 6 E TR T R CioH3,0, 37.747 7
7 14.360 5 TR H g CioHz0, 9.203 4
8 14.499 3 T i F 1 CioHs50, 5.442 3
9 16.044 9 M- 13- - B ds A HY g Cy HyyO, 5.785 7

10 16.221 5 AR R Cy H,0, 0.525 1
11 17.495 9 14-F 8-S - |- 4 T Ci7H30 0.102 6
12 17.704 0 M- 11— 475 12 H i CpHyy0, 4.062 8
13 17.868 1 1 R Cy3Hys0, 0.441 8
14 19.426 3 0515 -1 P s H T CysHyg0, 2.989 8
15 19.628 2 AR EEIR FH S CysHsy 0, 0.264 1
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