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Table 1 The constitutes of fatty acids of yolk PC, linseed oil, ethyl linolenate and high purity ethyl linolenate( % )

Reaction material Cl6: 0 Cl6: CI8 0 CI8 1  CI8& 2  CI8& 3  (20: 4
Yolk PC 30.3 0.0 16.4 34.1 14.7 0.0 4.5
Linseed oil 8.7 0.2 2.6 24.1 12.8 51.5 0.0
Ethyl linolenate 8.0 0.1 3.5 23.5 13.6 51.3 0.0
High purity ethyl linolenate 0.0 0.0 0.0 8.9 17.3 72.7 0.0

The purity of ethyl linolenate: 95.3% ; The purity of high purity ethyl linolenate: 97.0% .

Abbreviations: C16: 0, palmitic acid; C16: 1, palmitoleic acid; C18: 0, stearic acid; C18: 1, oleic acid; C18: 2,

linoleic acid; C18: 3, linolenic acid; C20: 4, arachidonic acid.

These abbreviations are also suitable for other tables below.
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Table 2 Effect of the molecular form of linolenic acid on incorporation of linolenic acid( % )
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Molecular form Cl6: 0 Cl6: 1 C18: 0 C18: 1 C18: 2 C18: 3 C20: 4
Linseed oil 32.1 0.0 15.2 31.9 14.4 2.5 3.9
Ethyl linolenate 23.0 0.1 10.1 42.4 18.2 5.0 1.5

Reaction conditions: solvent-free system, yolk PC, 5 g; lipase, 1 g; linseed oil and ethyl linolenate, 15 g;

respectively; water addition 0.21 g; reaction temperature, 55°C; reaction time, 2 h
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Table 3 Effect of the content of water on incorporation of linolenic acid( % )

Content of water (% ) Cl6: 0 Cl6: 1 C18: 0 C18: 1 C18: 2 C18: 3 C20: 4
0.0 32.5 0.0 15.2 35.9 11.4 2.1 2.9
0.5 31.1 0.0 14.2 32.9 16.1 3.2 2.5
1.0 23.0 0.1 10.1 42.3 18.1 5.0 1.5
2.0 21.4 0.2 8.1 44.6 21.3 3.9 0.5
5.0 17.4 0.2 9.5 48.7 19.2 4.6 0.4
10.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Reaction conditions : solvent-free system, yolk PC 5 g; lipase, 1 g; ethyl linolenate, 15 g;

reaction temperature; 55 °C ; reaction time:; 2 h
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Table 4 Effect of the substrate ratio of PC to ethyl linolenate on incorporation of linolenic acid( % )

Substrate ratio(g: g) Cl16: 0 Cl6: 1 C18: 0 C18: 1 C18: 2 C18: 3 C20: 4
1: 1 23.9 0.0 17.8 31.8 14.5 3.2 8.6
1: 2 24.0 0.3 15.0 36.1 12.9 1.8 9.9
1: 3 21.7 0.2 8.2 46.1 15.1 4.8 3.9
1: 4 23.0 0.1 10.1 42.4 18.2 5.0 1.5

Reaction conditions ; solvent-free system; yolk PCS5 g; lipase, 1 g; water addition 0.21 g;

reaction temperature; 55 °C ; reaction time: 4 h
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Table 5 Effect of the reaction system on incorporation of linolenic acid( % )

Reaction system Cl6: 0 Cl6: 1 C18: 0 CI8: 1 C18: 2 C18: 3 C20: 4
Solvent-free system 23.0 0.1 10.1 42.4 18.2 5.0 1.5
Hexane system 23.3 0.3 11.5 42.6 7.6 14.4 0.0

Reaction conditions: hexane system; yolk PC, 5 g; lipase, 1 g; ethyl linolenate, 15 g;

water addition 0.2 g; reaction temperature; 45 °C ; reaction time; 4 h
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Table 6 Effect of the purity of linolenic acid on incorporation of linolenic acid( % )

The purity of linolenic acid (% ) Cl6: 0 Cl6: 1 C18: 0 C18: 1 C18: 2 C18: 3 C20: 4
51.3 23.0 0.1 10.1 42.4 18.2 5.0 1.5
72.7 20.5 0.0 8.0 40.5 12.2 11.3 7.5

Reaction conditions: hexane system; yolk PC, 5 g; lipase, 1 g; ethyl linolenate of 51.3% and 72.7% , 15 g,

respectively; water addition 0.2 g; reaction temperature; 45 °C ; reaction time; 2 h
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Table 7 The constitutes of fatty acids of phosphatidylcholine before and after reaction( % )

PC Cl16: 0 Cl6: 1 C18: 0 C18: 1 C18: 2 C18: 3 C20: 4
PC before reaction 30.3 0.0 16.4 34.1 14.7 0.0 4.5
the synthesized PC ( a-LNA) 20.9 0.0 5.0 44.5 6.2 23.3 0.0

Reaction conditions; hexane system; yolk PC, 5 g; lipase, 1 g; ethyl linolenate of 72.7% , 15 g;

water addition 0.2 g; reaction temperature; 45 °C ; reaction time: 12 h

R, RN G WRRER M4 A KA T
23.3% . FHIH: 5 0 200 W AR e JIEL O b 2296 1R A
PN 39.5% , WTEHEN S MM AR,
B T HRA RS (KT 20% ) WARRR Y o-LNA
T 22 I35 98 i ot FIEL R

3 #

=H

3.1 WRRIR B r TR, ROV BT, PR &R &K
i, R RE R ORI JRR IR 40 B2 45 TR 30 B i
I JRRIR AE (1) 2545 R AT — S IR R A 1) P 2C

e B IR IR 78 P B (4038 ‘BT S L 25 Ak DAIE
BEVER A T, T 2 5 1 W R PR £ R (7 i >
70% ), IEYIMREE 10 3(g/g), KR 1.0%.

3.2 JERIIBEIE A & o- W RRIR (-LNA) , 758
1o Wt AR SE 46 5 75 20 ) DB I Hh SRR IR 75 2 7T ik
) 20% L I-.

S 3Lk
[1] Baremholz Y. Bichime Biophys Acta. [J], 1980, 604
129 ~ 129



376 g Mt %23 &
[2] WangYong-hua( E7K*E). Journal of South China Uni- [4] Qin De-yuan( ZZf850), Zhang Peng (3¢ ). China
versity of Technology ( Natural Science Edition) (g 3 oils and fats (FFEIMAR) [J], 2004, 29(9) ; 45 ~47
TR (ARBIA) [J], 2000, 28(12) : 71 ~ [5] Ingemar Svensson, Patrick Adlercreutz, Bo Mattinasson.
75 J. Oil Chem. Soc. [J], 1992, 69(10) ; 986 ~991
[3] Zhang Ling-hua(5K%54E). Journal of Dalian Institute of [6] Pan Li(#% W), Gu Ke-ren(4781"), Yang Zhuang

Light Industry ( R¥EH Tb2#Be2#4%) [T], 2000, 19
(1): 45 ~47

(# ). Cereals and oils precessing (KN L) [J],
2006, (12): 57 ~68

Enzymatical Synthesis ( a-LNA ) of Phosphatidylcholine Containing

Polyunsaturated Fatty Acids

DU Jun-min', WU Dong', FENG Cui-ping’, HOU Xiang-lin
(1. Institute of Coal Chemistry, Chinese Academy of Sciences, Taiyuan, 030001, China;
2. Shanxi Agricultural University, Taigu, 030801, China)

Abstract; To synthesize polyunsaturated phosphatidylcholine containinga- linolenic acid, we processed transesteri-

fication using high pure yolk PC and oils containing a-linolenic acid through lipase catalysis, revealing the effects of

the molecular of linolenic acid, the reaction system, the content of water, the ratio of substrate and material linole-

nic acid and purity of a-linolenic acid on incorporation of linolenic acid. The result shows that at 45 °C, the yolk

PC and high pure linolenic acid oil ester( the ratio of substrate is 1:

3 g/¢) reacted 12 hours in hexane containing

1.0% of water, and its incorporation of linolenic acid could reach 20% above.

Key words: Polyunsaturated phosphatidylcholine; Transesterification; Enzyme catalysis



