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Study on Enzymatic Synthesis of Ethyl Caproate in Organic Medium

ZENG Jia-yu'?, ZHOU Xing-hui!, ZHANG Ji*?, TANG Gong!, GAO Ya-juan?
(1. College of Life Science, Northwest Normal University, Lanzhou 730070, China;
2. Key Laboratory of Polymer Materials of Gansu Province, Lanzhou 730070, China)

Abstract: The synthesis of ethyl caproate catalyzed by candida rugosa lipase (CRL) in organic solvents was investigated, and
the effects of reaction time, organic solvent, substrate concentration, and the molar ratio of acid to alcohol on ethyl caproate
synthesis were examined systematically. Moreover, the structure, purity and molecular weight of the synthesized product were
also characterized by IR, GC and GC-MS. The experimental results showed that the synthesized product is ethyl caproate, its
molecular weight is 144, and its purity reaches 96.91%. When the esterification is carried out with the molar ratio of acid to ethanol
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of 1:1.3 at 38 °C for 24 h by using n-heptane as reaction medium, the yield of the esterification reaches 94.6%.

Key words: lipase; ethyl caproate; organic medium; esterification
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Table 1 Effects of concentration of caproic acid and ethanol (their
concentration ratio is 1:1) on esterification

JEEAIIR E (mol/L) 0.10 0.15 0.20 0.25 0.30
AL (%) 79.3 85.2 91.3 89.4 85.6

W RN OO =1:1; HHER 15ml EREkE; I &
250U; MVl JE: 311K; #EIK4Gi#: 150r/min; NI E: 24h.
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Table 2 Effects of mole ratio of caproic acid to ethanol on
esterification

ORI (mol/lL)  ZESKEMmolIL) RS OREE/REL AR (%)
0.24 0.20 1.2:1 63.4
0.20 0.20 1:1.1 89.7
0.20 0.26 1:1.3 91.8
0.20 0.30 1:1.5 86.5
0.20 0.40 1:2 55.2
0.20 0.60 1:3 43.2
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Fig.2 Effects of mole ratio of caproic acid to ethanol on
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Fig.3 Effects of various organic solvents on esterification
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