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Optimization of extraction process of different
polar lipids in Antarctic krill oil
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Abstract:In order to provide a reference for the development and utilization of Antarctic krill oil, with
Antarctic krill powder as material, the neutral lipids were extracted by supercritical CO, and then polar
lipids were extracted by ethanol. The extraction process of different polar lipids in Antarctic krill oil were
optimized by single factor experiment and response surface methodology, and the components of the two
lipids were determined. The results showed that the optimal extraction conditions of neutral lipids by the
combination of supercritical CO, were extraction pressure 45 MPa, extraction temperature 45 °C and
extraction time 1.75 h. Under these conditions, the content of triglyceride in neutral lipids was 73.68% ,
the contents of astaxanthin, tocopherol and vitamin A were 74.91, 44.96 mg/kg and 448. 31 mg/kg,
respectively, and the extraction rate of lipids was 40.81%. The optimal extraction conditions of polar lipids
by ethanol were solid — liquid ratio 1:3, extraction temperature 57 °C and extraction time 3 h. Under these
conditions, the content of phospholipid in polar lipids was 80. 19% , the contents of EPA and DHA were

20.74% and 11. 43% , respectively, and the

extraction rate of lipids was 58.37% . In conclusion,
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the combination of supercritical CO, extraction and

ethanol extraction can effectively separate neutral
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Fig.1 Effect of factors on triglyceride content, phospholipid content and lipid extraction

rate of neutral lipids in Antarctic krill oil by supercritical CO, extraction
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Table 1 Factors and levels of response surface methodology

KV AFERSE/ D B FERUREE/C C ZEHUE )/ MPa
-1 1.25 40 35
0 1.50 45 40
1 1.75 50 45
x2 MEEREEITSSER
Table 2 Design and results of response surface methodology
e e A B C Y/ %
1 0 0 0 76.86
2 0 0 0 75.66
3 -1 0 -1 68.79
4 0 0 0 76.01
5 0 0 0 76.12
6 0 -1 1 73.95
7 1 1 0 74.56
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R A B c Y/ %
8 0 1 1 73.69
9 -1 -1 0 67.06
10 -1 1 0 68. 86
11 0 1 -1 73.89
12 0 0 0 75.74
13 -1 0 1 70.29
14 1 -1 0 73.26
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16 1 0 -1 75. 66
17 1 0 1 74.62
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Table 3 Variance analysis of regression model
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Fig.2 Effect of factors of ethanol extraction on phospholipid content, triglyceride content and
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lipid extraction rate of polar lipids in Antarctic krill oil
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Table 1 Factors and levels of response surface methodology

AKE AR Eh BARGRE/C CRHRLL
-1 2.0 50 1:3
0 2.5 55 1:4
1 3.0 60 1:5
x5 MEERERITEER
Table 5 Design and results of response surface methodology
g5 A B C Y/ %
1 0 0 0 81.3
2 0 0 0 80.4
3 -1 0 -1 77.8
4 0 0 0 79.4
5 0 0 0 81.8
6 0 -1 1 77.7
7 1 1 0 78.6
8 0 1 1 77.9
9 -1 -1 0 75.9
10 -1 1 0 77.2
11 0 1 -1 80.3
12 0 0 0 80.8
13 -1 0 1 78.4
14 1 -1 0 76.5
15 0 -1 -1 76.5
16 1 0 -1 79.8
17 1 0 1 79.8
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Table 6 Variance analysis of regression model

HERW POy BHBE ¥ F p WEME
IR 47.14 9 524 9.06 0.0041 =
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Table 7 Components of different polar

lipids in Antarctic krill oil

i H P WS
WsHg/ % 1.72 £0.02 80.19 +0. 81
1R 2/ (mg/kg) 74.91 £1.10 3.29 +0.09
HEEF M/ (mg/kg) 44.96 +0.18 4.22 £1.28
di 2 A/ (mg/kg)  448.31 £2.12 221.55+1.74
Hih=m/% 73.68 +0.83 0.14 £0.01
N&itR/ %
C12:0 0.70 £0.02 0.05 £0.03
C14:0 14.83 +1.82 4.13 £0.21
C15:0 1.20 £0.05 0.34 £0.01
C16:0 21.52 £1.45 26.24 +0.88
Cl6:1 7.13£0.12 2.17 £0.11
C17:0 2.69 +0.01 0.61 £0.02
C18:0 1.31 £0.03 1.07 £0.01
C18:1¢ 13.24 +1.08 7.21 £0.01
C18:1 7.88 +0.89 7.07 £0.42
C18:2 2.59 £0.59 2.26 £0.11
C18:3n -6 0.49 £0.09 0.19 +£0.02
C18:3n -3 2.64 £0.17 2.29 £0.05
C20:1 0.52 +0.02 0.39 +0.01
C20:2 0.32 +0.02 -
C20:3n -6 0.28 £0.01 -
C20:4n -6 0.30 £0.03 0.69 £0.04
C20:3n -3 0.50 £0.05 0.45+0.04
C20:5n -3 7.68 £0.12 20.74 £0.05
C22:1 0.26 =0.06 0.71 £0.01
C24:0 0.88 +£0.07 0.58 +0.04
C24:1 10.82 +0.27 11.38 £1.22
(C22:6n -3 2.22 +0.20 11.43 £0.08
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