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Immobilized Lipase Catalyzed Synthesis of Vitamin A
Plamitate

Hongliang Li, Jing Hu, and Tianwei Tan
College of Life Science and Technology, Beijing University of Chemical and Technology, Beijing 100029, China

Abstract: The synthesis of vitamin A plamitate in organic solvent with vitamin A acetate and ethyl palmitate with immobilized
lipase from Candida sp. was studied. The influences of solvent, the molar ratio of substrates, the reaction temperature and time, and
the water concentration were optimized and the best result was obtained by transesterification from 0.100 g vitamin A acetate and
0.433 g ethyl palmitic, at 30°C, in 10 mL petroleum ether, containing 0.2% of water (V/V), with 1.1 g lipase. In these conditions, the
yield of vitamin A palmitate reached 83% in 12 h. The immobilized lipase was reused about 5 batches.
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Fig. 1 Time course of transesterification
the reaction was carried out at 30°C with 0.100 g Vitamin A acetate,

0.260 g ethyl palmitate and 1.000 g immobilized lipase in 10 mL
Petroleum ether
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Fig. 2 Effects of the immobilized lipase on conversion
The reaction was carried out at 30°C with 0.100g vitamin A
acetate, 0.260 g ethyl palmitate in 10mL petroleum ether with
different amount of immobilized lipase for 12 h
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Fig. 3 Effects of temperature on conversion
The reaction was carried out with 0.100 g vitamin A acetate and
0.260 g ethyl palmitate in 10mL petroleum ether with different
temperature for 12 h

B amount of immobilized lipase 0.700g; 4 amount of

immobilized lipase 1.000 g
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Fig. 4 Effects of water content on conversion rate
The reaction was carried out at 30°C with 0.100 g Vitamin A acetate,
0.260 g ethyl palmitate and 0.700 g lyophilized immobilized lipase
in 10 mL Petroleum ether with different amount of water for 12 h
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Fig.5 Effects of ethyl palmitate/ Vitamin A acetate molar
ratio on conversion
The reaction was carried out at 30°C with 1.000 g immobilized

lipase in 10 mL Petroleum ether with different ethyl palmitate/
Vitamin A acetate molar ratio for 12 h
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Table 1  Influences of solvents on conversion
Solvent IgP Conversion rate/%
Isooctane 4.7 73.3
Nonane 4.5 65
Petroleum ether 45 82.5
n-Heptane 4.0 67.6
n-Hexane 3.5 78.6
Cyclohexane 3.2 61
Toluene 2.5 4.9
Chloroform 2.0 0
Tertiary amyl alcohol 1.15 9

The reaction was carried out at 30°C with 0.100 g vitamin A
acetate, 0.433 g ethyl palmitate and 1.100 g immobilized lipase in
different solvents for 12 h
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Fig. 6 Influences of the reaction batch
The reaction was carried out with 0.100 g vitamin A acetate, 0.260
g ethyl palmitate and 1.000 g immobilized lipase in 10 mL
Petroleum ether for 12 h

& temperature of reaction 30°C; M temperature of reaction 40°C;

A temperature of reaction 45°C
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