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Optimization of the solvent extraction with ultrasonic assistance and fatty
acid analysis of the microalgae oil enriched EPA

ZHAI Liang, SHEN Li-Rong"

(Department of Food Science and Nutrition, Zhejiang University, Hangzhou 310058, China)

ABSTRACT: Objective To optimize the extraction method of eicosapentaenoic acid microalgae oil by
solvent extraction with ultrasonic assistance, with Nannochloropsis sp. riched in EPA as raw materials, and
analyze the composition of fatty acid of the extracted microalgae oil. Methods Samples were added at a
certain ratio of liquid extraction solvent, and extracted for a certain time with ultrasonic assistance after
thorough mixing. Then the mixed samples were centrifuged at speed of 3000 r/min with 5 min. At last, the
supernatant were dried via rotary evaporation method and then were dried at 105 “C. The extracted microalgae
oil’s fatty acid compositions were analyzed by gas chromatography after methyl esterification. Results The
optimal extraction conditions were as follows: temperature 50 “C, extraction time 30 min, liquid-solid ratio
15:1, 3 times of extraction. The extraction rate of microalgae oil reached 37.6% under the optimal extraction
conditions. Gas chromatography analysis showed that EPA, the main component of the microalgae oil was
39.0% in total fatty acids. Conclusion The proposed method is simple, and can get high extraction rate of
microalgae oil and high content of EPA, which is suitable for extracting microalgae oil from Nannochloropsis
sp. The technology will provide a scientific basis for industrialization of microalgae oil of EPA.
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R2 EXEBRERSHW
Table2 Analysisof orthogonal experimental results

A B C ) (%)
1 1 1 1 1 16.44+0.47
2 1 2 2 2 32.74+0.42
3 1 3 3 3 37.2840.21
4 2 1 2 3 34.214+0.46
5 2 2 3 1 30.274+0.48
6 2 3 1 2 28.71+0.14
7 3 1 3 2 34.15+0.02
8 3 2 1 3 29.29+0.36
9 3 3 2 1 26.31+0.15
K, 86.46 84.80 74.44 73.02
K, 93.19 92.30 93.26 95.60
K; 89.75 92.30 101.70 100.78
k 28.82 28.27 24.81 24.34
ks 31.06 30.77 31.09 31.87
ks 29.92 30.77 33.90 33.59
R 2.243 2.500 9.087 9.253
R3 EXIRERBESH
Table3 Variance analysis of orthogonal-test results
F
A 22.65 2 11.33 96.87 0.0001
B 37.58 2 18.79 160.73 0.0001
C 389.54 2 194.77 1665.93 0.0001
D 435.70 2 217.85 1863.30 0.0001
2.10 18
887.58
33 FEMERSHT EPA
(7 4. 90% , 15:1,
EPA 50 C 3 ,
(AA) 7 ’ EPA 37.6% , EPA
39.0%, 39.0%
4 2 g EPA
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Table4 Thefatty acid compositions of microalgae oil

(min) (%)
1 10.14 4.0
2 12.50 17.9
3 12.95 242
4 15.60 5.0
5 16.49 4.0
6 AA 21.18 5.8
7 EPA 22.70 39.0
T AA: ; EPA:
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