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Mathematical Modelling and Optimal Control

of a Baker's Yeast Production
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Abstract

Mathematical model for S. cerevisiae fermentation process can be developed based on
material balance of relevance state variables corporate with kinetic parameters of the process.
From the experimental fermentation data, the unknown kinetic parameters can be estimated
by the nonlinear parameter estimation technique. Least square error between the data and
model was used for the estimation criteria. The obtained mathematical model can be used to
determine the optimal feed rate profile to maximize the biomass production. This can be
carried out using the calculus of variation technique and the Pontryagin’s Maximum
Principle. The obtained optimal profile consisted of singular feed rate, maximum feed rate
and minimum feed rate for the biomass production.
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