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Fig.1 The change of steady biomass concentration

x, with glycerol feed concentration y,
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Fig. 2 Parameter regions of Hopf bifurcation
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The changes of bifurcation value and period with glycerol feed concentration
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Effect of distributed time-delay on oscillation behaviors
in microbial continuous culture

LI Xiao-fang™'*,

FENG En-min',

LIAN Han-sheng'

( 1. School of Mathematical Sciences, Dalian University of Technology, Dalian 116024, China;
2. Department of Mathematics, Harbin Institute of Technology at Weihai, Weihai 264209, China )

Abstract: Taking acetate and ethanol inhibition for microbe into account with the continuous

fermentation by bio-dissimilation to produce 1,3-propanediol, the weak nuclear continuous time-delay

is introduced into the specific cellular growth rate, and a five-dimensional distributed time-delay

differential system is presented. Taking the inverse of the average time-delay as parameter, the effect

of average time-delay on the local stability of the positive equilibrium(s) is discussed. The operating

parameter region in which there exists Hopf bifurcation is given using the algebra criteria of Hopf

bifurcation, and periodic solutions and phase diagram are numerically simulated. Finally, the

transition behavior of the system is discussed.

Key words: continuous culture; time-delay; Hopf bifurcation; stability; period solution



