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Process Optimization of Sea Buckthorn Seed Oil by Ultrasonic-microwave
Synergistic Extraction
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ABSTRACT: The paper aims to study process conditions of ultrasonic-microwave synergistic extraction of sea buckthorn
seed oil and its influences on the fatty acid composition of the sea buckthorn seed oil. Single factor test was carried out by
selecting six factors: solvent type, extraction time, liquid-solid ratio, ultrasonic power, microwave power and extraction
temperature. Based on the single factor test, N-hexane was selected as the extraction solvent, and the extraction rate was
taken as the response value. Four factors of extraction time, liquid-solid ratio, ultrasonic power and extraction temperature
were used to carry out response surface optimization experiment. The fatty acid composition of sea buckthorn seed oil
extracted under these conditions and extracted by supercritical carbon dioxide extraction method was analyzed. The op-
timal extraction conditions were determined as follows: extraction time was 22 min, liquid-solid ratio was 9 mL/g, ultra-
sonic power was 628 W, microwave power was 200 W, extraction temperature was 57 ‘C. Under these conditions, the ex-
traction rate of sea buckthorn seed oil could reach 13.97%. The analysis of fatty acid composition of sea buckthorn seed

oil extracted by ultrasonic-microwave synergistic method showed that the content of unsaturated fatty acid was as high as
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88.93%, the highest content was linoleic acid, which was 39.60%; followed by linolenic acid, which was 32.60%. There-
fore, the ultrasonic-microwave synergistic extraction is an effective method for extracting sea buckthorn seed oil.

KEY WORDS: sea buckthorn seed oil; ultrasonic-microwave synergistic extraction; response surface; fatty acid
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Fig.1 Effect of different extraction solvents on extraction rate
of sea buckthorn seed oil
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Tab.2 Physical and chemical indexes of sea buckthorn seed oil extracted by different solvents

SR WAL /(g (100 g)™) T{l/ (mg-g') AL/ (mg-g™) Bk, BHE

A1V gk 149.74+1.98° 3.43+0.10° 153.01+2.57° R fn, T

ECkE 152.72+2.98% 3.77+0.16° 151.61£1.79° B, BiE

BB 2Tk 150.23+0.62° 4.59+0.33° 181.48+2.13% AR CI T R R TI
P<0.05
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Fig.2 Effect of extraction time on extraction rate of sea buck-
thorn seed oil
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Fig.3 Effect of liquid-material ratio on extraction rate of sea
buckthorn seed oil
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Tab.3 Design and result of response surface optimization experiment
I asy FEHL A/ min - WBORHHE{EB/ (mL-g!) PR C/ W AU D/ C FEIBEY/%

1 25 10 600 60 13.94
2 25 12 700 50 12.46
3 30 10 600 55 12.10
4 25 8 700 60 13.17
5 25 8 600 55 13.28
6 25 12 800 55 12.67
7 25 12 700 60 12.52
8 30 10 700 50 12.28
9 30 10 800 55 12.96
10 25 10 700 55 13.85
11 20 10 600 55 13.89
12 30 8 700 55 12.55
13 25 10 800 50 13.29
14 20 8 700 55 13.08
15 25 8 700 50 12.78
16 25 8 800 55 12.57
17 25 12 600 55 12.77
18 25 10 700 55 13.82
19 30 10 700 60 12.56
20 20 10 800 55 12.47
21 20 10 700 60 13.15
22 30 12 700 55 12.27
23 25 10 800 60 12.20
24 25 10 700 55 13.36
25 20 12 700 55 13.06
26 25 10 700 55 13.67
27 20 10 700 50 13.28
28 25 10 700 55 13.69
29 25 10 600 50 12.50
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Tab.4 Analysis on variance of regression model
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Fig. 7 Effect of extraction time and ultrasonic power on extraction rate of sea buckthorn seed oil
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Fig.8 Effect of extraction temperature and ultrasonic power on extraction rate of sea buckthorn seed oil
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Fig.9 Effect of ultrasonic power and liquid-material ratio on extraction rate of sea buckthorn seed oil
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Tab.5 Confirmatory experiment on extraction of sea buckthorn seed ail

FFe PRI B oA PR /%
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Tab.6 Fatty acid composition and relative content of sea buckthorn seed oil %
JIgt 15 PR e 26 TR P IR - AR I Ik A IR CO A HL
T DU R F R C14:0 0.127 0.155
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TR R C18:0 2.800 2.630
M5 -9-3/H 1% HH BB C18:1n-9¢ 15.900 15.800
M PR F R C18:2n-6¢ 39.600 39.700
MERTR F 6 C18:3n-61 0.135 0.123
M FRPR HI TR C18:3n-3 32.600 32.100
WS (4E4:R ) C20:0 0.433 0.363
ME-11,14-=Fe — 4 12 H R C20:2 0.044 0.034
R FARER T (EPA) C20:5n-3 0.028 —
11187 2 H lE C22:0 0.099 0.082
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