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Fig. 1. Effect of the Ca’* concentration on the ethanol
production and glucose utilization.

Glucose(400 g/1) was added to the fermentation medium.
Cultivation was performed as described in Material and Hethod.
@ : Glucose, A : Ethanol.
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Fig. 2. Fermentation profiles of fermentation media with
400 g of glucose per liter supplemented with Ca®* (0.8M)
and unsupplemented.

@ : Glucose, supplemented with Ca®*,
O : Glucose, unsupplemented,
A Ethanol, supplemented with Ca?*,
A ¢ Ethanol, unsupplemented.
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Fig. 3. Concentration of the viable cells in the fermen-
tation media in the absence and presence of Ca?" during
cultivation.
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Fig. 4. Glucose utilization in the fermentation media with
different initial glucose concentrations supplemented with
Ca?*(0.8 mM) and unsupplemented.

: 300 g/1 glucose, supplemented,
: 300 g/1 glucose, unsupplemented,
: 200 g/1 ghucose, supplemented,
: 200 g/1 glucose, unsupplemented,
: 100 g/1 glucose, supplemented,
: 100 g/1 ghucose, unsupplemented.
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Fig. 5. Ethanol production in the fermentation media
with different initial glucose concentrations supplemented
with Ca?" (0.8 mM) and unsupplemented.

: 300 g/1 glucose, supplemented,
: 300 g/1 glucose, unsupplemented,
: 200 g/1 glucose, suppiemented,
: 200 g/1 glucose, unsupplemented,
: 100 g/1 glucose, supplemented,
: 100 g/1 glucose, unsupplemented.
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Fig. 6. Inhibition of the specific growth rate by ethanol in
the fermentation media with or without Ca**.

@ :0.8mM Ca*, O :None.
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Table. 1. Ethanol toxicity to several ethanol-sensitive rate processes

Kar(M™) with ethanol at

h™ - Hi
Condition n ah ) KoM™) P 01011 % 14017 %
(14 %.v/v) (11 %,v/v)
(v/v) (v/v)
A 0.69 0.13 4.39 0.25 1.00
B 0.63 0.10 401 0.16 097

A : Unsupplemented with Ca’*, B : Supplemented with Ca®*.
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Fig. 7. Growth inhibition by ethanol in the fermentation
media, with or without Ca®*.
@ : 08mM Ca**, (O : None.
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Fig. 8. Viability plots of cells of S. cerevisiae Dl incubated
with lethal concentrations of ethanol in Ca®*-sup-
plemented(0.8 mM) and -unsupplemented media.

: 14 %(v/v) ethanol, supplemented,
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Fig. 9. Specific death rates induced by lethal con-
centrations of ethanol in S, cerevisize D1 incubated with
ethanol in Ca’*-supplemented(0.8 mM) and
supplemented media.
@ : Supplemented, O : Unsupplemented.
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Abstract : In order to improve the productivity of ethanol by sugar-alcohol-tolerant Saccharomyces
cereuisige D1, the effect of addition of Ca?* on the alcohol fermentation was investigated. The ad-
dition of Ca®* led to both the improvement of ethanol productivity and the increase of viable cell co-
ncentration. The optimal concentration of Ca?*was 0.8 mM. The higher was initial concentration of
glucose, the greater effect of C.a“ was observed. Ethanol inhibition of growth, specific death rate in
lethal concentration of ethanol, and extracellular final pH decreased by the addition of Ca®*. The ef-
fect of Ca?* supplementation was explained by the increase of its ethanol tolerance.



