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Abstract — Three strains able to efficiently produce ethanol from cellulosic hydrolysates were
isolated from soil samples by enrichment culture in liquid saccharified wheat bran medium.
The profiles of physiological and biochemical properties of two yeasts KM-09 and KM-402
and a bacterium Hg-225 were almost identical from those of Candida sp. and Klebsiella sp.,
respectively. Strains KM-09 and HG-225 used xylose and cellobiose as fermentable sugars,
and HG-225 had a wide range of sugar utilization for ethanol fermentation. The optimal pH
and temperature for growth of KM-09, KM-402 and HG-225 were 5.8, 5.6 and 6.8 and 32T,
30T and 38T, respectively. During the ethanol fermentation in saccharified wheat bran by
the isolated strains, optimal temperature for ethanol production was more or less higher than
those for growth, and addition of 0.2% (w/v) MgS0, into the medium enhanced ethanol produc-
tivity. Of the three strains ethanol content of KM-09 was the highest with about 2.3% (v/v),
and ethanol production rate of HG-225 was faster than the others and maximum productivity
was after 4 days. KM-09 (1.42%, v/v) and HG-225 (1.05%, v/v) produced ethanel from 4%
(w/v) xylose but growth rate was slower than on glucose. Otherwise KM-402 showed the
highest ethanol productivity on glucose, but no ethanol was detected on xylose and cellobiose.
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Fig. 1. Microscopic photographs of the isolates KM-09
(A), KM-402 (B), and HG-225 ().

Table 1. Morphological properties of the isolated st-
rains
Characteristics KM-(9¢ KM-402¢ HG-225°
Shape Ovaid Ovoid Roed
Size 3.0-60um  3.0-7.5 ym 1.0-1.5 um
Color White White Yellowish
OT cream white

Motility — = —
Budding Multilateral Multilateral —
Qccurrence single Single Single

or chains or chains or m pairs
Surface Shghtly Smooth,  Mucoidal, Smooth,

wrinkle glittering glittering
Pseudomycelium® Abundant + -

Sporet — — -

“Strains KM-08 and KM-402 were cultivated in glu-
cose-yeast extract-peptone water at 25C for 5 dyas.
*Strain Hg-225 was cultivated in meat extract medium
at 30C for 3 days.

‘Pseudomycelium and spore fromation were tested
from slide culture on potato-dextrose agar medium.
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Table 2. Cultural properties of the isolated strains

Characteristics KM-09 KM-402 HG-225

Fermentation:
Glucose -+
(zalactose t

+ +

Arabinose - —
Maltose + —
Sucrose = —
Trehalose

Melibiose — —
Cellobiose

+
|
|+ 4+ 4+ 4+ 4+

4+
|
+ + +

Raffinose — +

+
|
+

Xylose
Inulin — — -
Starch — — —
Lactose — — —
Inositol — = +
Growth:
Arabinose
Maltose
Ribose — —
Xylose
Sucrose
Trehalose
Cellobiose
Melibiose

Raffinose

+ I+
+
+ -+

+ + + +
+

|
+ 4+ + 4+ + +

+ |
|+
i

Inulin
Starch
Inositol
Ethanol

+ + +
+ o+ o+
|

AAHA} F 5 3] Y4, urease, H,S B acid
testell 4 negativeS v}ehHe a1, catalase®} ester 3
el A positive-d ehRgich HG-2252] A% 38TC,
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Table 3. Physiological properties of the isolated st-
rains

Characteristics KM-09 KM-402  HG-225

Growth:

Optimal temp. 32¢C 30C 38C

Optimal pH 5.8 5.6 6.8
Gram staining | —
10% NaCl ~ — +
Catalase + + +
Oxidase - — —
Pigment — — -
Ester formation + + —
H,S — — —
urease — — +
Acid production — - +
Tartrate ~
Indol production —
Methyl red -
Voges-Proskauer +

Table 4. Effect of temperature on ethanol production
by the isolated strains from saccharified wheat bran
containing 6.44% reducing sugars

Ethanol (%, v/v)

Strains

25T 30T 32T 35C 38C 40C 42C
KM-09 083 157 198 212 105 — —
KM-402 0.74 130 192 145 063 - -
HG-225 056 1.15 134 162 178 180 054

*Cells were cultivated in isolation medium containing
saccharified wheat bran for 7 days.
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Table 5. Effect of MgSO,; on ethanol production by
the isolated strains from saccharified wheat bran

Ethanol (%, v/v)

Strains

0.05%" 0.10% 0.20%

None 0.50%

KM-09 1.53 1.89 2.15 2.26 2.23
KM-402 1.34 1.75 1.93 1.98 1.99
HG-225 1.12 1.54 1.78 1.82 1.81

*Strains KM-09, KM-402, and HG-225 were cultivated
at 35C, 32C and 40T for 7 days, respectively. a: Con-
centration of MgSQO, added.
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Fig. 2. Effect of culture time on ethanol production
by KM-09 (@), KM-402 (®), and HG-225 (a) from
saccharified wheat bran.
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Fig. 3. Growth and ethanol production of KM-09 (@), KM-402 (M) and HG-225 (&) on the glucose (10%, w/v),

xylose (4%, w/v) and cellobiose (2%, w/v), respectively.
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