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Optimization of Alcoholysis Reaction for Two-Step Enzymatic Synthesis of
MLM-Type Structural Lipid
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Abstract: In order to obtain monoglyceride (MAG) with high purity for the synthesis of MLM-type structure lipid,
immobilized lipase TL IM from Thermomyces lanuginose was used to catalyze the synthesis of MAG by alcoholysis of
rapeseed oil and anhydrous ethanol. The optimal alcoholysis conditions were determined by one-factor-at-a-time and
orthogonal array design as follows: rapeseed oil/anhydrous ethanol molar ratio of 1:5, lipase dosage of 7% (m/m, on the basis
of the weight of substrates), reaction temperature of 35 “C and reaction time of 18 h, resulting in an MAG content of 38.82%
in the final products. The purity of the MAG obtained could be increased to 90.76% by a three-stage molecular distillation

process.
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Fig.1  Effect of lipase type on MAG synthesis
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Fig.2  Effect of substrate/enzyme ratio on MAG synthesis
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Fig.3 Effect of enzyme dosage on MAG synthesis
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Fig.5 Effect of reaction temperature on MAG synthesis
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Table1 Factors and levels used in orthogonal array design
‘pFAﬁﬁfigé BAMGALS  CRRIM  DRRAHIEC
1 15 9 20 325
2 1:6 8 18 375
3 17 7 22 35.0
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Table2 Orthogonal array design arrangement and corresponding
results

LR A B C D ST A%
1 1 1 1 1 33.78+0.41
2 1 2 2 2 29.33+0.57
3 1 3 3 3 40.074+0.95
4 2 1 2 3 30.434+0.29
5 2 2 3 1 28.62+0.76
6 2 3 1 2 22.90+0.41
7 3 1 3 2 25.25+0.36
8 3 2 1 3 27.92+0.66
9 3 3 2 1 29.41+0.33
k, 34.39 29.82 28.20 30.60
k, 27.32 28.63 29.72 25.83
Ky 27.53 30.80 3131 32.81
R 7.08 2.17 311 6.98
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Table3  Analysis of variance for the experimental results of orthogonal

array design
TIZEARVE VTR Al H77 F{E Bk
A 291.91 2 145.96 138.16 **
B 21.26 2 10.63 10.06 *x
C 4359 2 21.8 20.63 *x
D 229.09 2 114.55 108.42 *x
e 19.02 18 1.06
syl 604.87 26

VE ¢ Fooipis=6.01 5 »x. £oR M, P <0.01.
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Table 4 Effect of multistage molecular distillation on MAG purity
Iy T 25 ) — A AR =R
RS /%  33.2840.64 74.57+0.70 90.76+0.51
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