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Ethanol can be produced from the fermentation of cellulose using a co-culture bacterial system. The
first bacterial strain can hydrolyze cellulose into saccharides and the second bacterial strain can,
then, convert these saccharides into ethanol. In this research, we were interested in the possibility of
using C. thermocellum ATCC 27405, T. thermosaccharolyticum NOI-1, and Thermoanaerobacter
ethanolicus ATCC 31937 for cellulosic ethanol production. First, the study of T.
thermosaccharolyticum and T. ethanolicus fermentation in a monoculture system using xylose,
glucose, and cellobiose as carbon sources was carried out. The result shows that both T.
thermosaccharolyticum and T. ethanolicus could grow on these carbon sources, but the rate of
ethanol production and ethanol concentration produced using 7. ethanolicus were higher than those
of T. thermosaccharolyticum. In a co-culture system, the amount of ethanol produced from the
fermentation of C.thermocellum mixed with 7. ethanolicus was compared with that of
C.thermocellum mixed T. thermosaccharolyticum in 1 step and 2 step procedures using 1.0%(w/v)
avicel as carbon source at a 100 mL scale. It was found that the 1 step fermentation was more
appropriate as it could produce more ethanol at a higher production rate. In addition, the
fermentation of C. thermocellum and T. ethanolicus was more efficient in producing ethanol. Using
this mixed culture, 2.287 g/L of ethanol was produced at the rate of 0.022 g/L-h. Several
mathematical models were used to predict the cell mass and ethanol production from the co-culture

system of C. thermocellum and T. ethanolicus using avicel as carbon source at a 500 mL scale. The

logistic equation was quite accurate 1n predicting maximum growth rate p_, while the prediction of
Gompertz model corresponded to the experimental data relatively well. From the model, 1.0% (w/v)
avicel was suggested as an optimum substrate concentration for large scale. The cellulosic structures
as a microcrystalline, microgranular, and amorphous had no effect on the cell growth rate and

cthanol production.





