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Preparation of Diglyceride from Flaxseed Oil by Enzymatically Catalyzed
Glycerolysis and Analysis of its Oxidative Stability

SUN Xiaoxue', WANG Yong', CUI Liming*, ZHANG Zhen™
(1. Institute of Technology, Jinan University, Guangzhou 510632, China; 2. F.A.S.T. (Beijing) Co., Ltd., Beijing
100083, China)

Abstract. Diacylglycerol (DAG) is an important functional lipid with functions of preventing
arteriosclerosis and inhibiting fat accumulation. DAG was prepared by enzymatically catalyzed
glycerolysis in a solvent-free system using glycerol and linseed oil as the raw materials and Lipozyme
CALB lipase as the catalyst to improve the yield of DAG prepared from flaxseed oil and to
investigate the oxidative stability of DAG. The effects of substrates molar ratio, reaction temperature,
reaction time, initial water content and enzyme loading amount on DAG mass fraction were
investigated by single factor experiment. The oxidation stability of DAG prepared by molecular
distillation refining from flaxseed oil was studied. The results showed that the yield of DAG reached
47.13% with a purity of mass fraction up to 57.18% after molecular distillation under the molar ratio

of glycerol to flaxseed oil of 20:1 for 10 h reaction at 80 ‘C with the initial water content (mass
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fraction) of 0 and the enzyme loading (mass fraction) of 2.0% (calculated by mass of substrate). The

oxidation stability of DAG prepared from flaxseed oil was significantly improved with the addition of
TBHQ (0.20 g/L) as the antioxidant, and its theoretical shelflife was extended from 37 d to 109 d.

Keywords: flaxseed oil, diacylglycerol, glycerolysis, molecular distillation, oxidation stability
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TR FE RS 8 KA BEAA BRA A= 5,

1.3 HRF*

1.3.1 TR DAG 6961 & BRI RRF
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Table 1 Single factor test design

RIS | SRR | ADAR N JZ N
it BE/C K& /% []/h
1 25:1 70 0 1.0 3
2 20:1 75 2 1.5 6
3 15:1 80 4 2.0 8
4 7.5:1 85 6 2.5 10
5 5:1 90 8 3.0 12
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Table 2 Molecular distillation parameters
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Fig. 1 Effect of molar ratio of glycerol to flaxseed oil on

the components of reaction products
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Fig. 3 Effect of initial water content on the components of
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reaction products
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Table 3 Composition and mass fraction of acylglycerols before and after molecular distillation

E AL RS
o A& B 0.61+0.09 18.28+0.39 47.13£0.72 33.98+0.42
GrF AR A Nd 57.18+0.54 42.63+0.47
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Table 4 Fatty acids compositions of different samples
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Fig. 6 Oxidation curve of DAG prepared from flaxseed oil
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Table 5 Oxidation induction time at different isothermal
temperatures
B[] /min

TH AR 417021 10.97£1.46 26.67+2.40
W TBHQ  4.45+0.38 12.57+0.67 33.87x1.21

66.63+4.24
100.08+5.32
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Table 6 Reaction rate constants k at different isothermal

temperatures
.,
BE i
THEAT]  2.40x107  9.12x107  3.75x102  1.50x107
W TBHQ — 2.25x107"  7.96x102  2.95x10?  9.99x107
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Table 7 Regression equation of Ig k and T, the theoretical shelf life and E, at 25 °C
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