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Abstract
To-on, N., Charernjiratrakul, W. and Dissara, Y.
Thermotolerant yeasts and application for ethanol production
Songklanakarin J. Sci. Technol., 2007, 29(4) : 971-980

A total of 70 thermotolerant yeast strains were isolated at 40°C from 145 samples including fruit,
leaves, flowers, soils and oil-palm fruits. Six isolates showed maximum growth at 40°C within 18 h. Three
isolates (MIY1, M1Y48 and MIY57) were selected based on their ability to ferment glucose and sucrose
rapidly (24 h) and showed the maximum temperature for growth at 42°C but it was good at 40°C. MI1Y57
produced 4.6% (v/v) ethanal at 40°C from a medium containing 15% glucose. The optimum cultivation
conditions for growth and ethanol production of M1Y57 was 5% inoculum into the fermentation medium
containing 15% glucose and 1% yeast extract with initial pH of 4.5 on a shaking incubator at 150 rpm at
40°C. M1Y57, under these conditions, produced maximum ethanol of 5.0% (v/v) after 48 h incubation while
S. cerevisiae TISTR 5048 produced only 3.7% (v/v). Maximum cell dry weight was 7.2 g/L (at 18 h), again
much higher than that of S. cerevisiae TISTR 5048 (4.1 g/L). Based on morphological, physiological and
molecular studies, thisstrain (M1Y57) was identified as Saccharomyces cerevisiae.
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Table 1. Isolates of thermotolerant yeasts

Samples Number of  Number of
samples isolates

1. Fruits

- Banana 9 1

- Papaya 14 6

- Pine apple 21 7

- Orange 5 1

- Grapes 13 9
2. Leaves and flowers 16 -
3. Pamjuice 31 13
4. Soils 17 8
5. Qil-palm fruits 19 25
Total 145 70
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Figure 1. Growth ofthermotolerant yeastsM1Y 1,
M1Y48and M1Y57 and for comparison
strainsof S. cerevisiae TISTR 5048 and
K. marxainusat 30, 35, 40, 42 and 44°C
with yeast malt medium broth (pH 5.5)
for 48 h.
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Figure2. Ethanol production and residual sugar
of thermotolerant yeastsM1Y1, M1Y48
and M1Y57 and for comparison strains
of S. cerevisiae TISTR 5048 and K.
marxainus growing for 72 h from a
10% inoculum with yeast fer mentation
medium containing 15% glucose at pH
5.5, on aincubator shaking at 150 rpm
and 40°C
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Figure3. Growth of the thermotolerant yeast
MI1Y57 (solid lines) and S. cerevisiae
TISTR 5048 (dashed lines) with yeast
fermentation medium containing
glucose(a) and molasses(b) at concen-
trations of 10, 15 and 20 % (w/v) and
yeast extract 0.6 % (w/v) at pH 5.5,
starting with a 10% inoculum on a
shakingincubator at 40°C and 150 rpm
for 48 h.
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Table 2. Ethanol production and residual sugar of the thermotolerant
yeast M1Y57 and for comparison strain of S. cerevisiae TISTR
5048 with yeast fermentation medium containing glucose and
molasses at 10, 15 and 20% (w/v), yeast extract 0.6% (w/v), pH
5.5 and starting with a 10% inoculum on a shaking incubator
at 40°C and 150 rpm for 48 h. at 40°C and 150 rpm for 48 hr.

Strains
Carbon sources MI1Y57 S. cerevisiae TISTR 5048
Ethanol Residual sugar Ethanol Residual sugar
% (VIV) % (W/v) % (VIv) % (w/v)

Glucose (w/v)  10% 4.0 17 2.7 18

15% 4.3 35 3.0 34

20% 39 4.9 4.2 4.8

Molasses (w/v) 10% 3.7 4.2 2.7 4.1

15% 2.8 6.5 3.0 8.9

20% 4.0 8.2 4.2 7.9
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Figure4. Growth(a) and ethanol production and
residual sugar (b) of thethermotolerant
yeast MIY57 (solid lines) and S. cerevi-
siae TISTR 5048 (dashed lines) with
yeast fermentation medium containing
15 % (w/v) glucose and yeast extract at
0.3, 0.6 and 1.0 % (w/v), pH 5.5, start-
ing with a 10% inoculum on a shaking
incubator at 40°C and 150 rpm for 48 h.
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Figure5. Growth (a) and ethanol production and
residual sugar (b) of the thermotoler-
ant yeast M1Y57 (solid lines) and S.
cerevisiae TISTR 5048 (dashed lines)
with yeast fermentation medium con-
taining 15% (w/v) glucose, 1.0% (w/v)
yeast extract, pH 4.5, 5.5 and 6.5 start-
ing with a 10% inoculum on a shaking
incubator at 40°C and 150 rpm for 48 h.

imssauaznaniemueanndt S. cerevisiae TISTR
5048 lFulSeuiioy Tag MIY57 imsieiged
a7 dhminwaduia 6.6 uay 6.4 A3N/AAT AN
e o A4 . {ay X 2
Hau nna 18 lue welvveSudy 5% o dln
a Y] I
wandatemueald 4.7% (v/v) andudieldiyesudu
10% ieudnies vadenailesnnd aumsiaselnd
weary i lnddsunananaatemuea liaaduanniin
A Y a? A A P o Adg Y a o
onsdithnaanmdeluemsegluszaunlndifei (2.4-
2.5%(w/v)) 8ANEDIAUTIENUVDY D'Amore LAZANS
; : ¥ 2 .
(1989) AenunmslfiyeEuay (S. diastaticus NO.
62) U51es 0.35 84 3.5% & aimssauazlvinanan



Songklanakarin J. Sci. Technol.

Thermotolerant yeasts and application for ethanol production

Vol.29 No. 4 Jul. - Aug. 2007 978 To-on, N., etal.
:.; I I - In = - " L] L] N .
TI .I * ; [ ]
; J I - : - s
T IR
T v (K
b
tin
= E
: :

Figure6. Growth(a) and ethanol production and
residual sugar (b) of thether motolerant
yeast M1Y57 (solid lines) and S. cerevi-
siae TISTR 5048 (dashed lines) with
yeast fermentation medium containing
15% (w/v) glucose, 1.0% (w/v) yeast
extract, at pH 4.5, startingfrom a5 and
10% inoculum on a shaking incubator
at 40°C and 150 rpm for 48 h.
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Figure7. Growth(a) and ethanol production and
residual sugar (b) of thether motolerant
yeast M1Y57 and S. cerevisiae TISTR
5048 with yeast fermentation medium
containing 15% (w/v) glucose, 1.0% (w/
V) yeast extract, pH 4.5, starting with a
5% inoculum on a shaking incubator
at 40°C and 150 rpm for 48 h.
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