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Study on Extraction Technology of Algae Qil from Chlorella

LIU Sheng-chen ZOU Ning* SUN Jie SUN Dong-hong LIANG Yan
(College of Life Sciences, Ludong University, Yantai 264025, China)

Abstract Therepeated freezing and thawing technique wastaken to break cdl wall of chlordlaand then the dgae oil was extracted
with ethanol. The effects of ethanol concentration, ratio of material to solvent, times of freezing and thawing, and extraction
temperature on theoil yield wereinvestigated. The results showed that the optimum ethanol concentration, ratio of solvent to materid,
timesof freezing and thawing, and extraction temperatureare 95%, 3:1 (V/W), once, and 45 , repectively. Under these conditions,
theagae oil yidd reaches 24.28%. Compared to traditional methods, the combined method of repeated freezing-thawing and ethanol
extraction can completely extract the dgae oil with ahigh yield, and is suitable for large-scale industrial production.
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Table 1 Factors and levels of orthogonal test on extraction

technology of algae oil

A () B (VIW) C (%) D (
1 1 75 25
2 2 85 35
3 3 4 95 45
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Fig.1 Effects of ethanol concentration on oil extraction rate
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Fig.2 Effects of ratio of material to extractant on oil extraction rate
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Fig.3 Effects of freeze-thaw times on oil extraction rate
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Fig.4 Effects of extraction temperature on oil extraction rate

45

45
22

2 Le(3%
Table 2 Results and range analysis of Ls(3%) orthogonal test

A B c D (%)
() (Vi) ) ()
1 1 2 75 25 18.21
2 1 3 85 35 21.47
3 1 4 95 45 24.28
4 2 2 85 45 22.11
5 2 3 95 25 19.70
6 2 4 75 35 20.45
7 3 2 95 35 19.83
8 3 3 75 45 23.71
9 3 4 85 25 19.92
[ 63.96 60.15 62.37 57.83
1 62.25 64.88 63.50 61.75
1l 63.46 64.66 63.81 62.81
R 1.71 4,73 4.15 5.92
2
D>B>C>A
AiB:C:Ds
1 3:1 95%
45 24.28%
23
24.28%
(3
4.21%
21.47%
3

Table 3 Effects of different pre-treatment methods to chlorella on
oil extraction rate

(%) 421 24.28** 21.47

* k.
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Table 4 Comparison between freezing-thawing method and
Bligh-Dyer method

Bligh-Dyer
() 24.28 24.92
(%) 8.79 6.37
4
Bligh-Dyer
G
8.79% Bligh-Dyer 6.37%
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