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Screening, Isolation and Characterization
of Thermophilic and Acidophilic Bacteria

Yasuhide Tanimoto, Kenji Inagaki and Hidehiko Tanaka
(Department of Bioresources Chemistry)

We have isolated 53 thermophilic and acidophilic bacteria from about 150 samples
from acidic hot springs. All the strains isolated exhibited growth only at high tempera-
tures and low pH ranges. We extensively characterized the strain UZ-1 which was
isolated from Unzen spa. This strain was found to be a gram-negative, aerobic and
heterotrophic bacterium. The DNA base composition was 63 mol % GC. Growth occurs
over a range of 37°C to 65°C with an optimum temperature of 60°C, and between pH
2.0 and pH 6.0 with an optimum pH of 3.0. On the other hand, the optimum temperature
of the other 6 isolated strains was 70°C. We report, in this paper, the characteristics of

the isolated strains.
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Table 1 Habitats of isolated strains
Number of Number of
Source .
samples strains

1 Nagasaki Unzen 25 1
2 U.S Al Yellowstone 5 0
3 U .S A Salt Lake 2 0
4 Okayama Yubara 1 0
5 Okayama Yanahara 10 0
6 Okayama Okayama Univ. 20 0
7 Kumamoto Mt. Aso 3 0
8 Okayama Yuba 1 0
9 Okayama Sauna bath 1 0
10 Okayama Treatment plant 3 6
11 Kagawa Shionoe 5 0
12 Kyoto Arashiyama 3 0
13 Nagano Norikura 7 0
14 Kagoshima Kirishima 15 9
15 Miyazaki Ebino 6 0
16 Kumamoto Minami Aso 10 10
17° Oita Amagase 7 0
18 Oita Sujiyu 29 27
19 Hokkaido lozan 1 0
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Fig. 1 Electron micrograph of strain UZ-1.

Bar represents 1 gm.

Table 2 Colonial morphology on HGYE agar medium at pH 3.0

UZ-1 EMG-11 MIH-2 SAS-11 KHA-31
shape circular circular circular circular circular
edge entire entire entire entire entire
surface smooth smooth smooth smooth smooth
density opaque opaque opaque opaque opaque
color white white-cream white white white-cream
size (mm) 0.4-0.5 0.7-1.0 0.7-1.0 0.7-0.8 0.6-0.9
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Fig. 2 Effect of pH on the growth of isolated strains.

Test medium was HGYE medium adjusted on various pHs. Incubation was for 24 hours at 60°C. Symbols : (@),

UZ-1; (O), MIH-2; (W), KHA-31; ((), KHB-11.
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Fig. 3 Growth of strain UZ-1 at various temperatures.

Test medium was HGYE medium, which was adjusted to pH 3.0, in a 500-ml shaking flask and incubated with
shaking at various temperatures indicated in the figure. Symbols : (@), 27°C; (), 37°C; (), 50°C; (1), 60C; (A),

65C.
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Table 3 Growth of the isolated strains on vari-
ous carbon sources

C-Source Uz-1 MIH-2 KHA-31
Glucose +++ + + + +
Fructose +++ ++ +
Sucrose + + 4+ ++
Xylose + + 4+ ++
Galactose +++ + + +
Glycerol + + + + +
Maltose +++ ++ 4+ ++
Cellobiose + + + + +
Lactose + + ++
Trehalose + + + + +
Citrate + + + + +
Lactate — — —
Succinate — — —
Acetate — — —

Test medium was HGYE medium adjusted on pH
3.0. Incubation was for 24 hours at 60C. Growth of
the bacteria was measured by the turbidity at 660
nm.
Symbols : ++ + very good growth (21.0);
++ good growth (0.5-1.0);
+ slight growth (0.05-0.5);
— no growth (£0.05).
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Table 4 Effect of antibiotics and other inhibitor on the growth of isolated strains

10 pg/ml

100 pg/ml

10 peg/ml

Strain Chloramphenicol Ampicillin Tetracycline 3% NaCl 6% NaCl
UZz-1 - + ++ - -
EMG-11 ' - - ++ -~ -
MIH-2 ++ ++ ++ — —
SAS-11 — — — — —
SAS-21 + — ++ ++ —
KHA-31 ++ — ++ - —
KHB-11 + ++ ++ - -
KHB-43 —~ + ++ ++ —~
KHC-1 ++ ++ ++ — -

Test medium was HGYE agar medium (pH 3.0). Incubation was for 3 days at 60C.
Symbols : (+ +) good growth, uninhibited; (+) slight growth, little inhibition; (—) no growth.
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Table 5 Characteristics of strain UZ-1 and thermophilic bacteria

UZ-1 Thermus Thermoplasma Sulfolobus
aquaticus actdophilum acidocaldarius

Acidophilic + - + +
pH range for growth 2.0-6.0 5.5-9.0 0.5-3.0 1.0-59
Thermophilic + + + +
Temp. range for growth (C) 37-65 40-80 37-65 55-85
GC mol % 63 67 46 38
Quinone system MK MK-8 MK-7
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