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Lipase (triacylglycerol hydrolase, EC 3.1.1.3) is one of the enzymes that have widely applied to the industrial bioconversions such as synthesizing emulsifiers and functional esters through hydrolysis, glycerolysis, and esterification. Among the extensive investigations to enhance conversion yield, particularly the researches on efficient reaction systems have been considered to be more important due to the unique characteristic of lipase-catalyzed reaction between hydrophilic enzymes and hydrophobic substrates (i.e. biphasic medium). The primary purpose of this study is to investigate which reaction system is favorable in terms of thermostability of lipase-catalyzed bioconversion, and further aim is to elucidate such phenomenon through enzyme-deactivation kinetics employing a two-step series-type equation model. In glycerolysis, the half-life (15.75 hr) of Pseudomonas fluorescens lipase entrapped in reverse micelles at 70oC was 9.72- and 11.41-fold longer than those solubilized in a glycerol pool or in aqueous buffer medium (pH 8.0), respectively. Based on the enzyme-deactivation kinetics considering a two-step series-type model, deactivation constants for the first and second step (k1 and k2) at all temperatures were drastically decreased when the lipase was entrapped in reverse micelles. In the experiments of hydrolysis, it was also found to be consistent with these kinetic patterns which indicate the lipases in reverse micelles were more stable against thermal treatment than those in aqueous buffer medium. From the structural analysis of thermally deactivated lipase using circular dichroism and fluorescence spectrometry, it was evident that the amount of tryptophyl (minor modification of aromatic residue) increased in the case of thermal-treatment in aqueous buffer medium, whereas there was no significant fluctuation in the reverse micelles. 


