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Table 1 Model parameters for fed-batch penicillin fermentation process

Parameters Values
Mo (h7) 0.105
s (b7 0.054
e (™) 0.25
pe (™) 0.023
faa (h71) 0.003
., (h) 3.50E-3
ri (gSL7h7) 5.36E-3
K (cmh™) 3.22E-5
my (gS(gAy)'h™) 0.029
m, (gS(gA))'h™) 0.029

Parameters Values
o (gS(gA0)™) 2.10
o (gS(gA)™) 1.25
ap(2S(gP)™) 1.00

K, (gSL™) 0.05

K. (gSL™) 0.05

K, (gSL™) 0.05

K, (gSL™) 0.30

Ky (gSLY) 0.0002

K, (gSL™) 0.002
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Fig.7 The initial configuration of CAPFM
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Fig.8 Evolution configurations of CAPFM at different time steps
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A CELLULAR AUTOMATA MODEL
FOR SIMULATING FED-BATCH PENICILLIN FERMENTATION PROCESS

YU Nai-gong RUAN Xiao-gang
(Electronic Information & Control Engineering College, Beijing University of Technology, Beijing 100022, China)

Abstract: Based on a hyphal differentiation and penicillin production structured kinetic model, ac-
cording to the growth mechanism of penicillin production bacteria and the characteristic of penicillin
fed-batch fermentation, a cellular automata model for simulating penicillin fed-batch fermentation process
(CAPFM) was established. CAPFM adopted three-dimensional cellular automata as its growth space and
adopted Moore type neighborhood as its cell neighborhood. The transition rules of CAPFM were designed
based on the mechanism and structured kinetic model of penicillin fed-batch fermentation process. Every
cell of CAPFM represented a single or specific number of penicillin production bacteria, and they had
various states. The simulation experimental results showed that CAPFM replicates the evolution behaviour
of penicillin fed-batch fermentation process described by penicillin production structured kinetic model ac-
cordantly. Finally, the application problem of CAPFM in practical production processes is analyzed, and
the future study problems are pointed out.

Key Words: Penicillin fermentation process; Fermentation dynamic; Morphologically structured

model; Cellular automata model



