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Isolation and Identification of Thermophilic Bacterium and
it’s Resistant Levels to Heat

Naoto Yosuma®, Yuko Kanazawa *and Kihachiro Ogawa*
(FRI14E5 H11H  %#)
Summary

The isolated bacterium was identified as Alcaligenes sp. by the various physiological tests.
The optimal growth temperature and pH of isolated bacterium was 50 C, and pH 6-7, respec-
tively. It was 1,100,000 of the orders when the rate of viable cell was found after this iso-
lated bacterium was cultivated in the LB liquid medium and heat treatment at 100 C for 30
min was done. Existence cells were cultivated again after the heat treatment, and viability
of treated cells was calculated. Though this treatment was repeated three tlmes there was
no change comparatively of the viable cell number. Therefore, it is unlikely that isolated
bacterium is adapted to heat. When cell density was changed and the heat treatment was
done, there were no relations in the cell concentration, suggesting that the rate of viable cell
number was fixed by 1,100,000 of orders. This isolated bacterium remained viable up to

100 C, the heat treatment for 60 min, and was shown to have high degree of heat tolerance.
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Fig. 1. Optimun temperature (A) and pH(B) of iso-
lated thermophilic bacteria for growth.
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Fig. 2. Microphotographs of isolated bacteria from
Yeast Extract-S (x1,000).
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Table 1. Morphological and physiological char-
acteristics of isolated thermophilic bac-

terium.
Mobility +
Spore formation -
Cell shape Rod
Size width {#zm) 0.2—0.5
length (4 m) 1.5—2.0
Gram-stain —
Oxygen relation Aerobe
Catalase +
Oxydase +
Fermentation No action on carbohydrate
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Fig. 3. Growth curve of isolated thermophilic bacteria
with (@) or without (O) heat treatment for 30
min at 100C.
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Fig. 4. The rate of viable cells of isolated thermophilic
bacteria depend on passage (A), cell concentra-
tion (B), and boiling time (C) after heat treat-
ment. Error bars represent the standard errors
of three independent experiments.
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Table 2. Optimun growth temperature and pH for themophicic bacteria.
Growth (t%n;perature pH
Microbe Origin
. Growth : Growth
Optimun range Optimun range
(Extreme thermophilic bacteria)
Thermun thermophilus™ Hot spring 65—175 48—85 6.5—9
T. aquaticus® Hot spring 70 40—80 7.5-9
T. flavus® Hot spring 40—81 6—9
Bacillus caldotenax™™ Hot spring 80 —85 7.5—8.5
B. caldolyticus Hot spring 72 —82 6—8
Thiobacillus thermophilica Hot spring 55—6b 40—80 Autotrophs
Methanobacterium Drainage _ _ . _ Anearobes,
thermoautotrophicum'™® mud 65—170 40—-80 7.2-78 6-8.5 Autotrophs
Sulfolobus acidocaldarius® ~ HCidic 015 55—85 -3 1.0-59 Autoropi
ulfolobus acidocaldarius : - - - .0—5. utotrophic
o hot spring archae
Calderia acidophila ﬁftidsigring 5080 1.5—5 ﬁfjr%‘;?gggj’
(Themophilic bacteria)
Bacillus acidocaldarius™ Soil spring 65 4270 2-3 9-6  Acidophiles
B. stearothermophilus" compost. 50—65 30—75 7 5—
B. coagulans'™ Acidic foods 15—60 6 4—
Clostridium- thermoaceticum' 45—65 Anearobes
C. thermosaccharolyticum' Soil 55 45—65 Anearobes
Desulfotomaculum Subterranean 55 45170 Autotrophs,
nigrificans' heat soil Anearobes
Thermoactinomyces vulgaris™ Sc?rirlfpost 60 Actinomycetes
T. sacchari®® Soil 556—60 35—65 Actinomycetes
Pseudonocardia thermophila®™ Manure 40—50 28—60 Actinomycetes
Micropolyspora faeni™ Compost 50 32—60 Actinomycetes
Thermoplasma acidophilum®  Hot spring 59 37—65 1-2 0.6—3 g.cciggg hiles,
Alcaligenes sp. NY 98 Yeast 50 20—60 6—7 5=8 ol ment
C I B OB G BN b otz LIht> TEIZIER S

LW T EERONEVESTH S, T MAIEE
REZTCHMBETR->TH, MRREICERZ C,
HREROEGIZI0ASD 1 Dt —F—T—E LT\,
ARAOHERE X100 T, 605 OME T LB T,
TR RO 2 L AR E .

PERBELF AP L D IFRMEE REL 2. EA
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