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Fig.1 TLC of the synthetic products graph
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R1 BMEHBESSH 15.532 Cis1 (w0 D) 11.41
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10 23. 729(LNA) Cis.s (w-3:6,9) 21.757 Ce.6 (w3,6,9,12,15,18) 22.83
o en Caos e A (8 407 » 5T R R EPA g B
12 25,234 Coo1 (-9 ABCH 34.91% ,DHA WIFR B8l 22.83%.
18 26. 623 Caore (ar:9) S T G 00 4397 T LIS 8 4 25 R
14 28.277CAA) Co04 (06,9,12,15) B H I EE S R Y R 2 RS TR N
15 29. 881 Cao,4 (@03,6,9,15)
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Table 4 The results of quadratic orthogonal combination design

J5a=3 Zo z1 Zs x3 122 Z173 T2 X3 x’ x5’ x3’ bR 9/ %
1 1 1 1 1 1 1 1 0.3333 0.3333 0.3333 97. 32
2 1 1 1 —1 1 —1 —1 0.3333 0.3333 0.3333 93. 07
3 1 1 —1 1 —1 1 —1 0.3333 0.3333 0.3333 95.41
4 1 1 —1 —1 —1 —1 1 0.3333 0.3333 0.3333 96. 66
5 1 —1 1 1 —1 —1 —1 0.3333 0.3333 0.3333 95.78
6 1 —1 1 —1 —1 1 1 0.3333 0.3333 0.3333 94. 35
7 1 —1 —1 1 1 —1 1 0.3333 0.3333 0.3333 82. 39
8 1 —1 —1 —1 1 1 —1 0.3333 0.3333 0.3333 89. 74
9 1 1.414 0 0 0 0 0 1.3333 —0.6667 —0.6667 97. 15
10 1 —1.414 0 0 0 0 0 1.3333 —0.6667 —0.6667 82. 07
11 1 0 1.414 0 0 0 0 —0.6667 1.3333 —0.6667 98. 23
12 1 0 —1,414 0 0 0 0 —0.6667 1.3333 —0.6667 94,74
13 1 0 0 1.414 0 0 0 —0.6667 —0.6667 1.3333 96. 65
14 1 0 0 —1.414 0 0 0 —0.6667 —0.6667 1.3333 96. 48
15 1 0 0 0 0 0 0 —0.666 7 —0.6667 —0.6667 97.01
16 1 0 0 0 0 0 0 —0.666 7 —0.6667 —0.6667 89.63
17 1 0 0 0 0 0 0 —0.666 7 —0.6667 —0.6667 95. 87
18 1 0 0 0 0 0 0 —0.666 7 —0.666 7 —0.666 7 96. 88
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Table 7 Comparison between experimental value and regression value
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No catalytic synthesis and optimization of polyunsaturated
fatty acids glyceride

HE Shou-lin , XU Wei , XIN Gao-feng ,SUN Chen
(Hubei Key Lab of Novel Reactor & Green Chemical Technology, Wuhan Institute of technology, Wuhan 430074 ,China)

Abstract; The green technology of directly synthesising polyunsaturated fatty acid ester with
polyunsaturated fatty acids (PUFA) and glycerin dehydration at the conditions of non-catalyzed,
solvent-free and decompressing operation was developed according to the traditional synthesis
technology disadvantage such as solvent residue, the complex follow-up processing and serious
environmental pollution, The product component was characterized by the thin layer chromatography
(TLC), infrared spectrum(IR) and gas chromatograph-mass spectrometer (GC-MS) in the experiment.
The effect of the conversion rate of PUFA was discussed at various reaction conditions such as reaction
temperature, reaction time and glycerol/fatty acid ratio, with the conversion rate of PUFA as index. The
experimental data were analyzed by Fortran program to obtain regression equation and the experimental
condi-tions were optimized. The results show that the main components are monostearin, diacylglycerol
and triacylgl-ycerol at the the conditions of non-catalyzed, solvent-free and decompressing operation,
The optimal process conditions are as fellow: The reaction temperature is 194. 28 ‘C, the reaction time
is 5h and the glycerol/fatty acid ratio is 0. 94. In this condition, the conversion rate of PUFA reaches to
93. 06%. The average relative error is 3. 62% from the comparison of the regression value and
experimental value, which indicates that the mathematical model gotten from quadratic regression
experimental design is reliability.
Key words; PUFA; PUFA glyceride; synthesis; optimization
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