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Optimization of Extraction Processfor Phospholipids from Penaeus vannamei Head
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Abstract  Phospholipids extraction from the heads of Penaeus vannamei with a mixture of n-hexane and isopropyl alcohol
was optimized by an orthogonal array design based on one-factor-at-a-time experiments. The extraction efficiency of phospho-
lipidswasinvedtigated with respect to four process conditions including n-hexane/isopropy! acohol volumerratio, materia/liquid
ratio, extraction time and temperature. The optimal values of the process conditions were determined to be 3:1, 1:8, 2 h and 40

, respectively. Under these conditions, the extraction efficiency of phospholipidswas 98.11% as calculated relative to the one
obtained by the classic chloroform-methanol method. The insoluble residues of the phospholipids obtained by the optimized
method in acetone and ether were 85.4% and 0.2%, respectively. Both indices exceeded the standard grade  of concentrated
phospholipids. Five phospholipids were separated and characterized by thin-layer chromatography, including phosphatidyle-
thanolamine (PE), phosphatidylcholine (PC), phosphatidylserine (PS), sphingomyelin (SM) and an unknown compound. This
study demonstrates that the hexane-isopropyl acohol extraction method is safe and effective and provides a new method to
extract phospholipids from Penaeus vannamei head and made full use of waste resources.
Key words phospholipid Penaeusvannamei mixed solvents insoluble residue in acetone insoluble residue in
ether thin-layer chromatography
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Fig.1 Effect of n-hexane/isopropyl alcohol ratio on extraction rate of
phospholipids from the heads of Penaeus vannamei
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Fig.2 Effect of extraction time on the extraction rate of phospholipids
from the heads of Penaeus vannamei
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Fig.3 Effect of material/liquid ratio on the extraction rate of
phospholipids from the heads of Penaeus vannamei

3
1:10
1:12
1:10
214
3:1 1:10
2h 20 30 40 50 60
4

100
w_
8 8of
70t
60_
50_
40_
30_
20F

20 [, 1L 1

20 30 40 50 60
/
4

Fig.4 Effect of extraction temperature on the extraction rate of
phospholipids from the heads of Penaeus vannamei
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Table 1 Coded values and corresponding actual values of the
extraction conditionstested in orthogonal array design

A B c D
(VIV) / /h (g/mL)
1 11 40 1 1:6
2 2:1 45 15 1:8
3 31 50 2 1:10
2
A( ) C(
) B( ) D( )
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2 Fig.5 Thin-layer chromatogram of phospholipids extracted from the
Table2 Orthogonal array design matrix and results heads of Penaeus vannamei
A B C D % 24 B
1 1(L1) 140 )  1(1h)  1(L6) 44.68 (161
2 1 245 ) 2(15h) 2(1:8) 51.38
3 1 350 ) 3(2h)  3(1:10) 50.05
4 2(2:1) 1 2 3 79.90 85. 404
5 2 2 3 1 92.67 70
6 2 3 1 2 86.93 0.2% (
7 3(3:1) 1 3 2 98.11 > 65% <
8 3 2 1 3 89.76 0.3%)
9 3 3 2 1 97.46 ( S
Ki 155.11 22269  221.37 23481 0 0 B
Kz 259.50 23381  228.74 236.42 95% < 0.5%)
Ks 285.33 24344 24983 22871
ka 51.70 74.23 7339 7827 13.91 13.67 13.75mg/g
ke 86.50 77.94 76.25 78.81 13.78mg/g 0.89%
ks 95.11 81.15 83.27  76.24
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