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Table 1 The mole ratios of binary solvent mixtures and corresponding logP values
logP —0.5 0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
X11X 7.475 3.630 2.185 1.427 0.961 0.645 0416 0.244 0.109
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Fig.1 Variation of initial reaction rates with logP
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Table 2 The classification of functional groups in modeling

Substance Functional groups
1-butanol 1CHj3, 3CH,, 10H (p)
Lauric acid 1CH3;, 10CH,, 1COOH
1,4-dioxane 2CH,0CH,

Acetone 1CH3;, 1CH;CO
Tetrahydrofuran 2¢-CH,, 1¢-CH,OCH,
Cyclohexanone 4¢-CH,, 1¢-CH,CO
Triethylamine 3CH3;, 2CH,, 1CH,N
Benzene 6ACH

Toluene SACH, 1ACCH;
Xylene 4ACH, 2ACCHj3;
Hexane 2CHj3;, 5CH;

Heptane 2CHj3;, 5CH,
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Fig.2 Variation of the product of reactant thermodynamic
activities with logP
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Fig.3 Determination of the activation energies of the reactions in binary solvents and singular solvent
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WANG Le-le, BAI Shu, SUN Yan

(Department of Biochemical Engineering, Tianjin University, Tianjin 300072, China)

Abstract: Two kinds of miscible organic solvents with marked discrepancy in polarity, 1,4—dioxane and heptane, were mixed at different
mole proportions to create a series of binary solvent mixtures with different logP values. Lipozyme RM IM-catalysed esterification
between 1-butanol and lauric acid in such binary solvent mixtures as well as singular solvents with corresponding polarities was
comparatively investigated. The variation of enzyme activity calibrated by initial rate of esterification with the decrease of solvent
polarity in solvent mixtures and singular solvent was compared, and different variation tendencies were observed. Based on the results in
the effect of the solvent mixture on the thermodynamic activities of reactants, the activation energies of reactions were proposed to
rationally explain the phenomena observed in the esterification.

Key words: lipase; binary solvent mixtures; logP; thermodynamic activity; activation energy; esterification
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