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Escherichia coli KJ12201 is one of the promising succinate producers. E. coli
KJ12201 was genetically modified to improve the succinate production proficiency
from xylose and glucose. To evaluate its capability in the case of cell growth, substrate
consumption, and succinate, E. coli KJ12201 was cultivated with various initial xylose
and glucose concentrations. Based on the experimental data, the maximum specific
growth rate of E. coli KJ12201 in xylose was greater than that of glucose. However,
the maximum yield of succinate was 0.835+£0.028 g/g for xylose and 0.850+0.013 g/g
for glucose. Meanwhile, the maximum yield of acetate was 0.154+0.031 g/g for xylose
and 0.108+0.012g/g for glucose. Moreover, the substrate and succinate inhibition were
elucidated and assessed for the kinetic model development. Substrate inhibition was
examined in the substrate concentrations ranging from 20-80 g/L for xylose and
glucose. Haldane-Andrews, Monod, Aiba-Edward, and Teissier models were used for
predicting the substrate inhibition. Regrading xylose as a substrate, higher initial
concentrations than 20 g/L significantly inhibited the cell growth rate. The Monod
model appropriately predicted the xylose inhibition with the lowest variance (c? =
0.000342) and an acceptable coefficient of determination (R? = 0.985). Meanwhile,
glucose as a substrate had no inhibitory effect on the cell growth rate and the specific

growth rate predicted using Monod model with low variance (o = 0. 000010) and high
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coefficient of determination (R? = 0.998). For succinate inhibition, the maximum
succinate concentrations that completely inhibited the cell growth of E. coli KJ12201
were 68.19 g/l and 81.48 g/L in the medium containing xylose and glucose,
respectively. These values demonstrated that E. coli KJ12201 could tolerate higher
succinate concentration in glucose aé a substrate than that of xylose since ATP
produced from glucose during glycolysis was more than that of xylose and could more
efficiently distribute to cell growth and cell maintenance. Finally, the kinetic model
was developed to predict the cell concentration, substrate utilization, product
formation, and inhibitory effects of substrate and product throughout the fermentation
process at various initial xylose and glucose concentrations. The kinetic parameters of
the proposed mode] were determined by minimizing the gap between experimental data
and model prediction. Then, the proposed model was validated with another set of
experimental data. The results showed that the proposed model precisely predicted
kinetic parameters that suited well with experimental measurements. This indicated that
the proposed model can be employed for efficiently predicting the succinate production

form glucose and xylose.
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