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Abstract — The growth and cultural characteristics of Bacillus sp. SH-8 and SH-8M were investiga-
ted at various pH conditions. Bacillus sp. SH-8 showed normal growth pattern above pH 9.0. Howe-
ver, with the pH adjusted below 7.7, 0.D.s5 decreased rapidly with concomitant reduction in viable
cell numbers. In contrast, Bactllus sp. SH-8M demonstrated growth capability at pH 7.7, but with
slightly reduced growth rate at pH 6.9. Similar results were obtained when those two strains were
cultivated on the solid medium. Both of them showed short rod shapes at pH 10.2. However,
at pH 7.7 only Bacillus sp. SH-8 was observed to have elongated rod shape. Extracellular pH
of both the strains, when cultured at initial pH of 10.2, reached to 9.0 after the incubation of
28 hours. At the initial pH of 9.0 and 9.6, the extracellular pH was reduced at the beginning
of cultivation, but elevated after 12 hours. When cultured at initial pH of 6.9 and 7.7, extracelluar
pH of Bacillus sp. SH-8M increased to 8.0 and 8.7, respectively, while that of Bacillus sp. SH-
8 remained constant pH 7.0. The highest sporulation rate of Bacillus sp. SH-8 and SH-8M was
obtained at the initial pH of 10.2 and after the incubation of 3 days with the sporulation rate

of 95% and 85%, respectively.
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Fig. 1. Growth curves of Bacillus sp. SH-8 at various

pHs.
C: pH69, @ pH7.7, 5: pH9.0, m: pH 96, ~: pH 10.2
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Fig. 2. Growth curves of Bacillus sp. SH-8M at various
pHs.
O: pH69, @: pH7.7, LU: pH9.0, ®m: pH 96, ~: pH 10.2
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Fig. 3. Growth of Bacillus sp. SH-8 and Bacillus sp. SH-8M on the solid medium at pH 7.7 and 10.2.
Left side of each plate was Bacillus sp. SH-8.

Right side of each plate was Bacillus sp. SH-8M.
A& B pH77, A & C: 14 hours incubation, C & D: pH10.2, B & D: 24 hours incubation
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Fig. 4. Photograph of Bacillus sp. SH-8 and Bacillus sp. SH-8M in the liquid medium at pH 7.7 and 10.2 (X< 600).
A& B: pH7.7, A & C: Bacillus sp. SH-8 C & D: pH10.2, B & D: Bactllus sp. SH-8M

Morphology was checked after 12 hours cultivation.
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Fig. 5. Change of external pH during the cultivation
of Bacillus sp. SH-8 at various pHs.
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Fig. 6. Change of external pH during the cultivation
of Baciflus sp. SH-8M at various pHs.
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Table 1. Effect of initial pH on the sporulation of Baci-
Hlus sp. SH-8 and Bacillus sp. SH-8M

Sporulation (%)

Cultivation  Bacillus sp. SH-8  Bacilius sp. SH-8M

time {(day)
pH pH

69 77 90 96 10.2 69 7.7 9.0 96 102

1 — = 0 0 5 0 15 15 25 40

2 — = 0 75 90 5 45 55 65 75

3 — = 0 90 9% 5 50 65 75 &5

4 - — (0 90 95 5 50 65 75 85

— not determined
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