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Abstract —

The hydrolyzates of lignocellulosic biomass contain a mixture of glucose, xvlose

and cellobiose. The yeast which can produce ethanol efficiently from xylose and cellobiose
was selected and its growth and ethanol formation hehavior on each sugar and their mixture
were investigated. Ethanol yields during batch culture of Pichia stipitis CBS 5776 were 04,
0.36 and 0.23 g/g substrate on glucose, xylose and cellobiose, respectively. Mixed sugar fermen-
tation data indicate that glucose causes catabolite regulation on xylose and cellobiose utilization.

However,

xylose and cellobiose were utilized simultaneously. Ethanol yields on mixtures of

sugars were generally additive for each of the substrates.
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Table 1. Comparision of xylose fermentation by diffe-
rent organisms

Species Initial Residual Time  Ethanol
sugar sugar (day) vield
(g/1) (g/1) {g/g)
P. stipitfis
CBS 5773 40 0 2.5 0.41
5774 40 0 3.0 0.41
5775 40 0 3.0 042
5776 40 0 2.9 0.41
6054 40 0 2.5 0.39
C. shehatae
CBS 4705 40 0 3.0 0.46
5712 40 0 3.5 0.43
5813 40 0 2.0 0.42
C. tenuis
CBS 4113 4() 0 2.5 0.32
4435 40 0 2.5 0.32
P. tannophilus
CBS 4044 40 0 5.0 0.24
K marxianus
NRRL Y-2415 40 20 10 0.14
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Fig. 1. Batch culture of P. stipitis on 1% (a) glucose, (b) xylose, and (c) cellobiose.

(a) sugar, (W) cell mass, and (@) ethanol
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Fig. 2. Glucose/xylose mixture fermentation by P. stipi-
tis.
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Fig. 3. Glucose/cellobiose mixture fermentation by P.
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Fig. 4. Xylose/cellobiose mixture fermentation by P.

SHpitis.

(@) xvlose, (a) cellobiose, (M) cell mass, ¢ I} ethanol
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Fig. 5. Glucose/xylose/cellobiose mixture fermentation
by P. stipitis,

() glucose, (@) xylose, (a) cellobiose, (W) cell mass,
(L)) ethanol
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