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Research Progress on the Mechanisms of Decreasing Catalytic Activity
of Lipase in the Production of Structured Lipids Synthesized by
Enzymatic Method

PENG Bin', LI Jinlin', ZHONG Bizhen', HU Mingming', TU Zongcai'”

(1.National Freshwater Fish Processing Technology Research and Development Center, College of Life Science, Jiangxi
Normal University, Nanchang 330022, China;
2.State Key Laboratory of Food Science and Technology, Nanchang University, Nanchang 330047, China)

Abstract: Structured lipids are a new class of lipids recombined by combining fatty acids with special physiological
functions at specific positions on the triglyceride backbone. Enzymatic catalyzed synthesis of structured lipids has attracted
attention due to its mild reaction conditions, low energy consumption, simple separation and purification process, and the
ability to synthesize functional fatty acids at specific acyl positions. However, with the increase of use times of lipases in
industry, the catalytic activity of lipase decreases significantly, resulting in a decrease in the production of target structural
lipids. This paper reviews the structure change, activity change and decreasing catalytic activity mechanisms of lipase-
catalyzed synthesis of structured lipids in China and outside China in recent years. It found that the decrease of enzyme
activity is mainly due to the destruction of the catalytic active center by strong or weak intermolecular interaction. This
study provides a reference for solving the technical bottleneck of reducing lipase activity in the enzymatic synthesis of
structured lipids.
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Fig.1 The reaction mechanism of structured lipid synthesis catalyzed by lipase
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Table 1 The effects of organic solvents on the structure of lipase and the related mechanism of catalytic activity reduction
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Fig.2 Influence of organic solvent molecules on the
structure of lipase
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Fig.3 Schematic diagram of the anion and cation structures of common ionic liquids
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Table 2 The effects of ionic liquids on the structure of lipase and the related mechanism of catalytic activity reduction
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Table 3 The effect of supercritical carbon dioxide on the structure of lipase and the related mechanism of catalytic activity reduction
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Fig.4 Correlation analysis between the external environment and the reduction of lipase activity
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