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On-Line Prediction of Product Concentrations in Glutamate Fermentation
Using Metabolic Network Model and Linear Programming
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Abstract; The experimental data showed that, in aerobic glutamate fermentation with strain C,
glutamicum S9114, glutamate produced in different ways with different patterns of O, uptake
rate (OUR), CO, evolution rate (CER) and by-products accumulation at different dissolved
oxygen (DO) levels: glutamate production could be prolonged but with higher lactate
accumulation at a lower DO level; while glutamate production stopped at low concentration level
with a quick declihe of both OUR and CER when controlling DO at a higher level. In this study,
a metabolic network model combined with the linear programming optimization was used to on-
line predict the glutamate production under different DO levels, with only OUR and CER be on-
line measured. The results indicated the power and advantages of the metabolic network model
over the traditional unstructured dynamic models, in terms of easy parameter identification, clear

biochemical interpreting of data, as well as prediction performance. The proposed method
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supplies a novel and alternative way for on-line control and optimization of fermentation

processes.
Key words: metabolic network;

programming; on-line prediction

glutamate fermentation; mathematical model;

linear
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Fig.1 Metabolic network of glutamate fermentation
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Tab.6 The analysis of result with the orthogonal test of Ls (3*)
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3 1 3 3 3 16.598 2 A EEENERER, BEMERD A ARE X
4 2 1 2 3 21.317 7 HRABEEARABRENAA BSEAETHW
5 2 2 3 1 22.8546 F R R T, B B A (NH), SO M % 2. @t
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K3 73.756 064,438 4 66.216 355,900 1 HLEY BRI ABRKH TR

k1l 8.5100 11.053 4 9.1759 11.683 7 187.820 4
k2 10.5007 9.510 2 11.091 410.303 0
k3 12.292710.739711.0361 9.316 7
R 3.7827 1.5432 1.9155 2.3670
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