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Fig. 1 The scheme of synthesis of fructose esters
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Fig. 2 Effect of water added on conversion
Reaction conditions: 5 mmol lauric acid, 1 mmol fructose,
0.85 g molecule sieves 200 mg immobilized lipase,

pH 7.5, shaken at 60 °C for 48 h
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Fig. 3 Effect of pH on conversion
Reaction conditions: 5 mmol lauric acid,
1 mmol fructose, 0.85 g molecule sieves

200 mg immobilized lipase, 30 wL water,
shaken at 60 “Cfor 48 h
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Fig. 4 Effect of substrates molar ratio on conversion
Reaction conditions; 200 mg immobilized lipase,

0.85 g molecule sieves , 30 L water,
pH 7.5, shaken at 60 °C for 48 h
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Fig. 5 Effect of enzyme loading on conversion
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Reaction conditions; 5 mmol lauric acid,
1 mmol fructose, 0. 85 g molecule sieves

30 wL water, pH 7.5, shaken at 60 °C for 48 h
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Fig. 6 Effect of reaction temperature on conversion
Reaction conditions: 5 mmol lauric acid, 1 mmol fructose,

0.85 g molecule sieves 30 pL water, pH 7.5,
200 mg immobilized lipase, shaken for 48 h
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Fig. 7 Effect of react time on conversion

Reaction conditions; 5 mmol lauric acid, 1 mmol fructose,
0.85 g molecule sieves 30 pL water, pH 7.5,
200 mg immobilized lipase , shaken at 60 C
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Table 1°C NMR data(3) for products
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Product 66.5
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Product 65.1
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Synthesis of Sugar Ester by Enzyme in a Solvent-free System

HU Jun, WANG Hai-ling, ZHU Kai, XU Ning, HAN Ping-fang
( Nanjing University of Technology , College of Life Science and Pharmaceutical Engineering ,
Nanjing 210009, China)

Abstract; Reaction conditions for the direct esterification in a solvent-free system using lauric acid as the acyl do-
nor and fructose as the acyl acceptor, the lipase Novozyme435 immobilized on anion resin as the biocatalyst were
investigated. The best result was obtained by direct esterification from 30 WL of the water added, in pH 7.5, with
5: 1 molar ratio of lauric acid to fructose and 17% (w/w) enzyme, at 60 °C, for 48 h. The maximum relative con-
version reached 75.6% based on the diester of fructose laurate. The products were analyzed by TLC and "C NMR,
the result indicated that the products were 1-B-mono-D-fructopyranose laurate with 0.44 Rf and 1, 6-3-di-D-fructo-
pyranose laurate with 0. 79 Rf. Compared with the traditional reaction in solvent, the solvent-free system was easier
to be separated and purified, saved the solvent, and reduced the cost of produce.

Key words: Solvent-free; Lipase; Fructose laurate; Direct esterification



