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This experiment was carried out to elucidate the thermotolerant properties of a thermophilic bacterium which isolated
from soils of the hot springs area and selected for the §-galactosidase production. Biochemical and physiological
characteristics of this strain were studied, including the investigation on the fatty acid composition for its neutral fats.

The results obtained were summarized as follows.

1. This bacterium was identified as a strain belong to the genus Thermus.

2. Optimal temperature and pH for growth of this strain were 65°C and pH 6.5 respectively, and it was found to be an ab-
solute thermophilic bacterium which could not grow at 37°C.

3. No growth was obtained in the medium which contained more than 1.0% of sodium chloride.

4. The tolerable concentration of antobiotics were 10ug of penicillin G per ml of medium and 0.5ug of chloramphenicol
per ml respectively.

5. This strain had autotrophilic requirements for calcium-pantothenate and pyridoxine-HCI as an-essential factor and for
niacin as a stimulative factor.

6. Fatty acid composition of neutral fats of the strain was palmitic acid. 60.20%; lauric acid, 11.8%; myristic acid, 7.56%,

behenic acid, 4.25%; capric acid, 1.77%; stearic acid, 2.13%; arachidic acid, 1.53%; and others unidentified, 10.7%.
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Table 1. Composition of medium for the iso-
lation of thermophilic bacteria pro-

ducing SB-galactosidase (Unit:% w/v)
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Lactose 2.0
Yeast extract 0.1
NH.Cl! 0.2
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Instrument Shimazu GC-4BM
Detector Flame ionization detector
Column 3m X 3mm glass column
Supportor 5% SE-30/chromosorb. w.

{(60~80 mesh)

Injection temp. 250 °C
Detector temp. 250 C
Column temp. initial 80°C, final 230 C
Program rate 5C /min.
Carrier gas N,gas 40 ml/min
Sensitivity 10" ? range
Sample size 1p2
Chart speed 10mm/min.
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Table 3. Morphological characteristics of the

selected thermophile.

Form Rod

Size 0.7—1.2x2.1—4.5¢
Motility Non motile

Gram stain Negative

Flagella None

Table 4. Cultural characteristics of the selec-

ted thermophile.

Nutrient broth( 1% glucose) Positive

»  (in 7% NaCl) Non positive

Nutrient broth Positive
Nutrient agar slant ”
Glucose nutrient agar slant ”

Glucose nitrate agar Non growth

Peptone water Positive
Koser’s citrate agar Non growth
Temp. for growth 45~75C
pH for growth pH5.5~7.5
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Photo 1, 2. Electron micrograph of the selected strain.

The cell was cultured in basal medium for 16 hrs at 65C.
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Table 7, Sensitivity of Thermus sp. to concen-

tration of antibiotics. (Unit:x#g/ml)

Conc. of antibiotics
50 25 10 5 1 0.5 0
Penicillin G - - 4+ + o+ o+
+ +

Chloramphenicol — — — — —

(— * no growth, & : slight growth,

-+ : good growth)

X 7el4 BE ule} o] penicillin G EA
Tl ®éle] 104g/ml, chloramphenicol-&- 0.5
pg/ml o) Aol A A go] sl =gt

o}l= Saiki 5-©] "  Thermus sp. 2 34353
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Table. 8. Vitamin requirement in the Wickerham’s complete medium for the growth of

Thermus sp. (Unit:0. D)

Nitrogen Media No.

source 0 1 2 3 4 5 6 7 8 9 10
Asparagine 0.02 1.43 1.08 0.05 1.00 1.06 0.19 1,08 0.05 1.27 1.20
(NH.,).SO, 0.00 0.8 0.8 0.03 0.94 1.02 0.04 1.00 0.03 0.98 0.99

Media No. 0  Vitamin free Wickerham medium with ammonium sulfate or asparagine.

1 ! Wickerham’s -complete medium.
2 ”
3 o
4 ”
5: ”
6 ”
7 ”
8 ”
9 ”

a 77

10 :

Table 9. Vitamin requirement in Wickerham’s

”

”

’”

”

”

’”

”

’”

omitted biotin.

Ca-pantothenate.
Folic acid.

Inositol.

Niacin.
P-aminobenzoic acid.
Pyridoxine-HCI.
Riboflavin.
Thiamine-HCI.

basal medium for the growth of Thermus sp.

(Unit: 0.D.)
Nitrogen Media No.
source 1 2 3~4 5 6 7 8~9
Asparagine 0 0.85 0 0.10 0 0.94 0
(NH,).S0, 0 0.04 0 0.03 0 0.03 0

Media No. 1 : Wickerham’s basal medium with biotin.
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2
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Ca-pantothenate.
folic acid.

inositol.

niacin.

P-amino benzoic acid.
pyridoxine-HCI.
riboflavin.

thiamine-HCL
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Fig. 4. Comparison of gas chromatogram in st-
andard fatty acid and Thermus sp.

Caproic acid 2. Caprylic acid
Capric acid 4. Lauric acid

Myristic acid 6. Palmitic acid
Stearic acid 8. Arachidic acid

Behenic acid

(A,B) —unidentified

W 3 U1 W=

Table 10. Composition of fatty acid in triglyceride of Thermus sp.and Bacillus sp. (%)

Fatty acid
n-8:0 n-10:0 n-12:0 n-14:0 i-14:0 i-15:0 a-15:0 n-16:0 i-16:0
Thermus sp. T 1.77 11.8 7.56 60. 2
Bacillus sp. T 1.6 57.4 22.7 1.2 3.5
(Mesophile)
i-17:0 a-17:0 i-17:1 n-18:0 n-20:0 n-22:0 (A) (B)

Thermus sp.

Bacillus sp.

. . 2.
(Mesophile) 6.7 4.8 1

2.13 1.53 4.25 4.08 6.68

The fatty acids are abbreviated as the number

of carbon atoms prefaced with i for isobran-

ching, a for anteiso-branching, n for unbranched,

or followed by : 1 for monoenoic fatty acid.
T is less than 1%.
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cing 25 YKtz g7

6. FATFF FA 2ubAE 24 palmitic
acid 60.20%, lauric acid 11.80%, myristic acid
7.56%, behenic acid 4.25%, Capric acid 1.77%,
stearic acid 2.13%, arachidic acid 1.53% o]}
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