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The fermentation of various sugars by C. thermosaccharolyticm was examined under pH controlled, anaerobic
condition. The kinetic model for product formation at various sugars was the combination of growth and non-growth
associated mode. In the utilization of a single sugar, glucose was the best carbon source for growth. The specific growth
rate of glucose, xylose and celiobiose were 0.363 h™!, 0.242 h-! and 0.144 h-!, respectively. The production of
ethanol from glucose showed a negatively growth associated mode, so the higher growth rate decreased the productivi-
ty of ethanol. The maximum concentrations of the produced ethanol were 2.42 g/l, 3.76 g/l, and 3.4 g/l on glucose,
xylose, and cellobiose. No glucose was detected during cellobiose fermentation. Sequential utilization of sugars was
observed in the mixtures of glucose, xylose and cellobiose. it preferred glucose, followed by xylose and then cellobiose.
The presence of other sugars had little or no effect on the rate of another sugar utilization. Cell lysis at the end of

fermentation occured more slowly in the mixtures of sugars than a single sugar.
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Table 1. Operating conditions of High Perfor.
mance Ligquid Chromatography.

Column # carbohydrate -

Mobile phase acetonitril . water

80 120
Flow rate 1. 5 ml/min
Detector : RI
Sample size : 20 gl
Temperature : 25C
Pressure 800 psi
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Fig. 1. Fermentation profile of xylose by C. th-
ermosaccharolyticum.
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Table 2. Fermentation results of C. thermosac-

charolyticum at various substrates.

Substrate
Parameter
xylose  glucose  cellobiose

Max. dry cell wt, (g/!) 1.52 1.68 L34
Max. ethanol (g/!) 3.76 2.42 3.4
Max. acetic acid{g/!) 1.68 1.4 1.6
Specific growth rate(h™) 0,242  0.363 0.144
Max. substrate uptake 1.469  2.632 0. 605
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Fig. 2. Product formation constant for (. ther-
mosaccharolyticum in xylose fermentation.
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Fig. 3. Utilization of sugars from a mixture of
xylose and glucose by C. thermosaccharolyticum.
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Table 3. Fermentation results of C. thermosac-

charolyticum at various mixed substrate.

Substrate
X+G* G+C* C+X* X+G+C*

Parameter

Max.dry cell wt. (g/l) 159 151 15 168
Max. ethanol (g/!) 3.38 306 35 536
Max. acetic acid (g/!) L.244 124 118 162
Specific growth rate(h™) 0.342 0.330 0.222 0.373
Max. substrate uptake rate (g/h)

xylose 1.9%6 - 0.92 105
glucose .88 2.1 - 1.83
cellobiose - 0.87 058 0.48

X+G* s xylose 5 g/l+glucose 5 g/l
G+C*; glucose 5 g/l +cellobiose 5 g/l
C+X*; cellobiose 5 g/l+xylose 5 g/l
X+G+C*; xylose 5 g/l+glucose 5 g/!+cellobiose 5 g/i
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Fig. 4. Utilization of sugars from a mixture of
glucose and cellobiose by C. thermosaccharoly-
ticum.
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Fig. 5. Utilization of sugars from a mixture of

xylose and cellobiose by C. thermosaccharolyticum.

x — % : Cell dry weight, & - : Ethanol, O-C :
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Fig. 6. Utlization of sugars from a mixture of
xylose, glucose, and cellobiose by C. thermosac-

charolyticum.
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