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Modeling of microbial continuous fermentations
and identifying of intracellular kinetic parameters

LIU Chong-yang™'*, YIN Lei’, FENG En-min', XIU Zhi-long’

( 1.School of Mathematical Sciences, Dalian University of Technology, Dalian 116024, China;
2. School of Mathematics and Information Science, Shandong Institute of Business and Technology, Yantai 264005, China;

3. School of Biological Science and Technology, Dalian University of Technology, Dalian 116024, China )

Abstract: A dynamical system concerning intracellular substances and transport patterns was
proposed to describe glycerol bioconversion to 1, 3-propanediol in continuous fermentation process.
Some properties of the system were subsequently discussed. Taking the error between the
computational values and experimental data as the cost function, a parameter identification model to
identify the intracellular kinetic parameters was established. The existence of the optimal parameters
in the parameter identification model was also proved. Finally, an improved particle swarm
optimization was constructed to solve the above parameter identification model. Numerical results
show that the mean relative error is cut down by 20. 635%, and the proposed algorithm has higher

global convergence compared with other optimization algorithms.

Key words: dynamical system; parameter identification; improved particle swarm optimization;

continuous fermentation



