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Abstract

Effect of a thermophilic yeast (strain T-71) on the ethanol fermentation of raw
starchy materials was investigated. The maximum temperature of the thermophilic
yeast for the growing and fermentation was a little higher than that of ordinary
yeasts and their resistance to ethanol was also high. Even though the optimum tem-
perature of the thermophilic yeast for fermenting ethanol of several raw starchy
materials was different depending upon the concentration of mashing, their optimum
fermentation temperature was higher than the ordinary yeasts in all cases studied,
and their fermentation efficiency was good enough to use. It was also found from the
study that the period of fermentation could be shortened for about one to two days
by using the thermophilic yeast.
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Table 1. Mash preparation

. Mash
Materials A B C

Crushed raw sweet

potato(g) 100
Raw sweet potato

flour (g) 50
Raw barley flour (g) 50
Tap water (ml) 50 140 120
Koji* (g) 4 4 4
‘Starter**(ml) 10 10 10
pH** 3.5 35 35

*Raw starch saccharifying activity of Koji:
26 units/g Koji
Amounts of Koji on fermentation: fermen-
tation ability same approximately, using
Koji of 3~8g in each mash.
**Yeast starter: cultured in malt extract for
two days at 30°C.
Yeast strains wused: T-71 (thermophilic
veast isolated), JI, HG-1.
***pH: adjusted with 2N-HCl to pH 3.5.
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Table 2. Growth and fermentation tempera-
ture of various yeast strains on
malt agar and in YM broth.

Strains Medium Temperature (°C)

40 41 42 43

T-71 liquid +-F +F +F —
solid -+ + 4 —

JI liquid + F — — —
solid 4+ — — —

HG-1  liquid +, F — — —
solid — — — —

-+, groth; F, fermentation

Tableo] 4] B &= ubol ol HUAEHR RIS
Dol 18R (HG-D = £H 5 B &S
WAL 40°C o) gl o) HiBMEER A HEEdt T-
TIH#E 42°Celd  A£FI mp_ 6}@‘”%
ethanolBEse] ff Aol HMEH R oL B EmHEC]

20 2
;g__;_ ol— o)o—l 1:}.

2. Ethanolfii4
Ethanole &He = ol A el
W HegEctdd A MEEFRES

ENZ 2H
B f55Re Table 35

2.
Tableo] 4 23 vhsh o] 30~40°Ce] fiafEle]
A BEERS T-71e BB i wok

2 ethanoli ol A BEESAES- vhebule]  ethanolii}
o] BMEL ¢ F Jdglon m ol kY A%

Table 3. Fermentation ability of various yeast strains in malt extract broth containing ethanol.

Temp. (°C) Strains Ethanol concentration(v/v%)

3 5 7 9 11 13 15
T-71 +-+ ++ ++ ++ ++ ++ —
30 I ++ ++ +-+ ++ ++ + —
HG-1 ++ +-+ +-+ ++ ++ — —

T-71 +-+ ++ +-+ ++ + —

35 I +-+ +4- ++ ++ — —

HG-1 ++ +-+ ++ + - —

T-71 +-+ ++ +-+ + - —

40 i) + +-+ + — - -

HG-1 +-+ ++ — — — -

Fermentation ability after two days: -, weak fermentation -4, fermentation.
Medium: Solution mixed with malt extract broth of 10% and ethanol.
Inoculation: added preculture solution of 0.5ml to medium of 9.5ml.
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Table 4. Analysis of fermented mash using crushed raw sweet potato for five days.

Temp. (°C) Strains Ethanol (v/v%) pH Acidity  Fermentation efficiency

T-71 8.6 3.8 6.1 80.0

30 I 9.0 3.9 5.5 83.8
HG-1 8.9 4.0 4.6 82.9

T-71 9.6 4.1 5.0 89. 4

35 I 9.6 4.1 5.1 89. 4
"HG-1 9.4 4.1 5.0 87.5

T-71 9.6 4.2 5.4 89.4

37 J 9.0 4.0 5.5 83.8
HG-1 7.5 4.0 5.5 69.8

T-71 9.5 4.0 6.0 88.4

40 i] 7.1 3.9 6.2 66. 1
HG-1 5.7 3.9 6.3 53.1

Table 5. Analysis of fermented mash using raw sweet potato ﬂou{r for five days.

Temp. (°C) Strains Ethanol (v/v%) pH Acidity Fermentation efficiency
T-71 12.6 4.2 5.8 91.8
30 I 12.7 4.2 6.4 92.6
HG-1 12.7 4.4 5.2 92.6
T-71 12.8 4.2 6.7 93.3
35 I 12.2 4.1 7.6 88.9
HG-1 11.2 4.1 6.4 . 81.6
T-71 12.4 4.0 8.2 90. 4
37 I 10.7 4.0 7.2 78.0
HG-1 8.6 3.9 7.3 62.7
T-71 10.4 3.9 8.5 75.8
40 I 7.6 3.9 7.6 55.4
HG-1 7.0 3.8 7.6 54.1
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Table 6. Analysis of fermented mash using raw barley flour for five days.

Temp. (°C) Strains Ethanol (v/v%) pH Acidity  Fermentation eﬂiciency
T-71 12.4 4.2 6.3 79-4
27 JI 12.8 4.1 6.1 81.9
HG-1 12.5 4.0 6.4 80.0
T-71 13.2 4.4 5.7 ' 84.5
30 JI 13.1 4.1 7.5 83.2
HG-1 13.0 4.0 6.4 83.8
T-71 14.0 4.4 6.9 89.7
35 I 11.8 4.3 6.4 75.5
HG-1 11.6 4.2 7.3 74.2
T-71 13.4 4.3 7.0 86-7
37 it 8.9 4.3 6.1 57.0
HG-1 7.6 4.3 8.1 48.8
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Fig. 1. Fermentation test at each optimum
temperature of various yeast strains
in mash with crushed raw sweet po-
tato.
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Fig. 3. Fermentation test at each optimum
temperature of various yeast strains
in mash with raw barley flour.
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