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The Kinetic Modeling of the Enzymatic Preparation of Mitomycin Analogs

LI Kaiyuan LIU Cui DENG Yashan XUE Xiao XU Hui WANG Fanye’
( Department of Pharmaceutics College of Chemical Engineering Qingdao University of Science and Technology

Qingdao Shandong 266042 China)

Abstract: The reaction kinetic model for enzymatic preparation of mitomycin analogue 2-methyl-3-n-butylamino—1 -
hydro-4-quinone is established based on the Michael addition reaction of 2-methyl-1 4-benzoquinone and n-butyl-
amine catalyzed by immobilized T. laibacchii lipase.The reaction is carried out in a citric acid buffer solution ( pH=
7.0) and the final yield reaches 98%.1In this paper the modified ordered bi-bi and random bi-bi mechanisms are
proposed and the relevant differential equations are obtained by the King-Altman method to express the instantane—
ous reaction rate.The kinetic model parameters are determined by the combined solution of differential equations and
optimization methods and ode45 is used to solve the differential equations and Fmincon is used to calculate the ki—
netic constants.The results show that the average relative deviation between the model fitted value and the experi—
mental value is 11.25% and the distribution is symmetrical with zero axis. When the particle size of the immobilized
enzyme is 0.5 mm and the stirring speed is 200 rpm the experimental results show that the internal and external dif-
fusion limitations can be ignored.Therefore it can be seen from the above that the established kinetic model is the
inherent kinetic model of the immobilized enzyme.

Key words: immobilized lipase; kinetic modeling; Michael addition; random bi-bi mechanism; diffusion limitation



