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Isolation of Saccharomyces cerevisiae F38-1, a Thermotolerant
Yeast for Fuel Alcohol Production at Higher Temperature
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Department of Microbiology, Coflege of Natural Sciences, Kyungpook Natonal Unwersity,
Taegu 702-701, Korea

Abstract — A new thermotolerant yeast strain was siolated, and its characteristics have been stu-
died. The strain was identified and named Saccharomyces cevevisiae F38-1. This strain could grow
not only at high temperature, but also in high concentrations of sugar and ethanol. S. cerevisiae

F38-1 could grow in a medium containing 50%

glucose. The isolate produced ethanol at 43C,

but didn’t grow at 40C in the presence of 8% ethanol. Fermentation studies showed that the
isolate ferments 20% glucose to 9.8% (V/V) ethanol at 40C in the presence of 0.2% veast extract.
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Table 2. Physilolgical and biochemical characteristics
of the isolate F38-1

re——————
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S. S. S.
cerevisiae cerevisiae cerevisiae
F38-1 B ATCC
24858
Fermentation
D-glucose -+ + +
(alactose + + s
Sucrose + + +
Maltose + + —
Lactose — - —
.k Melibiose + - e
F38~1 15.8kV X10. 0k Soluble starch — ~— -
Fig. 1. Scanning electron micrograph of S. cerevisiae Assimilation
F38-1. ) D-glucose + + +
D-ribose — — —
Table 1. Morphological characteristics of the isolate Lactose B N N
F38-1 Galactose + + —
Maltose + + —
S-_ ‘ S; ‘ Melibiose + — —
ce;%\gfiae cere;;lsiae ;‘.re.h alose + B 4
ibitol — — —
Shape oval oval Xylose - _ -
Size 6X4 vm 7X5 vm Mannitol — — _
Flocculation + + Sucrose + + -+
Formation of + + Inulin - — _
ascospores Inositol — _ -
Formation of - - Salicin — — _
pseudomycelium Raffinose +- + +
Mode of vegatative budding budding Glycerol — — —
reproduction Soluble starch — — -
colony cream cream Ethanol + + —
Methanol — — -
Nitrogen
v okA] A7) HA FEE AMalEHe]AH e g2 FaAg Nitrate — — —
ZA#HFig. 1 % Table 1), ©] ¥ {4 HF2E A7+ Nitrite _ - ~ =
634 um($5 X HH)Z vld T Hwoln], Fopgg  Ammonium * iy +
WAL 4 Qo] TOPYSE FATE U AUk oS - B )
o] & 2|3o] ujFgtd] vlal] HRTFal S. cerevisiae Cadaverine B _ B
RA74-2(2) 3} RA74-22} 953 ?‘éhl*— thas rough 3om, DB.B Test - — —
o] 9] A7|& RA74-2H ) 2 2H2 Ho|HrK2). Starch Test — — -
gk F-elore] AslEkHal %’;‘J & =A% A3 Ta- Cycloheximide
ble 2), H-e]7& 2¢¥bh}el melibioseol] el w3 W 100 ppm — - —
%3 As5S 7PAT glom, trehaloseo] o3 1000 ppm - - -
B2 Alss 7halE S4E 7HA3 ok o] B
)£ F RAT4-29 THE HolHTHR)
Axate] BEIAMME EFE gk ¢EAA 12 E3 ] éilﬂ’“»} AFELGZTAYA Fo3 ¥
(19) % oW A(14, 2003 ZA) BA7) dekw ez FAARRL Cye o]Ake] ko] 9ki=d), 23 palmi-

olo] F38-19] fatty acid®] §=F2 FA}siedch F38-

toleic acid(C )8 3=k =7 RA74-28 ) v}l
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=gtcHdata not shown).
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Fig. 2. Effects of temperature on the growth.

Cells were cultured at given temperature for 2 days
in the YPD medium comprising 1% yeast extract, 1%
polypeptone, and 2% glucose.

gymbols: O—=0, 8. cerevisiae F38-1: A — A, S. cerevisiae
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Fig. 3. Effects of glucose concentration on cell growth at 30°C and 40°C.

Cultures were made for 2 days using YPD medium containing various glucose concentrations.
Symbols: OO, 8. cerevisiae F38-1; A~ A, S. cerevisiae B
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Fig. 4. Effects of ethanol concentration on the growth.
Cells were grown in the YPD medium containing various alcohol concentrations at 30C and 40C for 2 days.
Symbols: O-0, S. cerevisiaze F38-1; A—~2, S. cerevisiae B
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Table 3. Comparision of alcohol fermentabilities of
Saccharomyces cerevisiae F38-1 and 8. cerevisiae B in
the presence of added ethanol

Temperature 30C 40C

Concentration of
alcohol (%, V/V)

S. cerevisiae F38-1 90 89 76 70
S. cerevisiae B 92 92 55 35

0 15 0 15

The fermentability of each strain was determined after
5 days incubation at given temperature. The inocula
were prepared by treating with 15% ethanol for 2 days
at the temperature of respective fermentation before
cells were collected for the inoculation.
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Fig. 5. Effects of temperature on the fermentability.
Cells were cultured at given temperature for 5 days
in a fermentation medium of 20% glucose, 1% vyeast
extract, 0.1% KH,PO, and 0.2% MgSO,.
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