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Ecological Studies on Hydrocarbon-oxidizing Bacteria
in Japanese Coastal Waters-V
Secondary Screening of Hydrocarbon-oxidizing Bacteria

By
Hiroaki Fujisawa and Masatada MURAKAMI

It has been reported that the population density of hydrocarbon-oxidizing bac-
teria (HO for short) was high in the oil-polluted areas of Japanese coastal waters such
as the Seto Inland Sea. Accurate information on hydrocarbon-decomposing activity
of HO is indispensable to study the ecology of them in the coastal waters. The
present work was undertaken to clarify hydrocarbon-decomposing activity of HO iso-
lated from seawater and bottom sediment. In this investigation, n-hexadecane was
used as the index hydrocarbon, and hydrocarbon-decomposing activity of these bac-
teria was divided into six grades, on the basis of the decomposition rate of them.
The results obtained can be summarized as follows ; As to hydrocarbon-decomposing
activity of HO isolated from seawaters, 77 strains out of 144 strains of HO group A
ranked with higher three grades, and 143 strains out of 183 strains of HO group B
ranked with higher grades. In case of hydrocarbon-decomposing activity of HO iso-
lated from bottom sediment, 6 strains out of 9 strains of HO group A, and 8 strains
out of 10 strains of HO group B, ranked with higher three grades respectively. Fifty
seven strains out of the above-mentioned 77 strains of HO group A, possessed higher
hydrocarbon-decomposing activity in Medium B where ammonium chloride was used
as nitrogen source, and also 133 strains out of the above-mentioned 143 strains of
HO group B, possessed higher decomposing activity in Medium A where L-alanine
was used. Therefore, it is found out that the greater part of groups A and B is non-
exacting bacteria in nitrogen requirement.
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Table 1 n-Hexadecane-decomposing activity of hydrocarbon-oxidizing bacteria group A isolated

from seawater in Iwakuni and Yoshimi coastal waters

Decomposing activity Number of strains isolated Number of strains isolated Number of strains pooled

of n-hexadecane from Iwakuni coastal waters from Yoshimi coastal waters in the two areas

& < Decomposition rate 5% 34 54 40
5% %+ < 10% 14 7 21

10% s+ < 25% 0 b 6
25% s < 50% 3 11 14
50% swe< T5% 1 8 9
T5% & 13 41 54
Sum 65 79 144

Table 2. n-Hexadecane- decomposmg activity of hydrocarbon-oxidizing bac tcna group B isolated

from seawater in Iwakuni and Yoshimi coastal waters

Number of strains isolated
from Iwakuni coastal waters

Decomposing activity
of n-hexadecane

Number of strains isolated
from Yoshimi coastal waters

Number of strains pooled
in the two areas

£ < Pecomposition rate 5% 12 8 20
5% 5+ < 10% 4 4 8

10% 5% < 25% 4 8 12

25% o < 50% 4 9 13
50% Swme< 75% 6 13 14

5% Soam 26 85 11

Sum 56 127 183
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n-Hexadecane-decomposing activity of hydrocarbon-oxidizing bacteria isolated from

Decomposing activity
of n-hexadecane

Number of strains of hydrocarbon
-oxidizing bacteria group A

Number of strains of hydrocarbon
-oxidizing bacteria group B

£ < Decomposition rate 5% 1 1
5%e+<10% 1 1

10% =+ < 25% 1 0
25% = w < 50% 1 2

50 % = w < 75% 2 2

75 Y S 3 4
Sum 9 10




Bk

LA O A 7 ) — = 227

Table 4. n-Hexadecane-decomposing activity of hydrocarbon-oxidizing bacteria group A isolated
from seawater in case of incubating them in Medium B*

Decomposing activity Number of strains isolated Number of strains isolated Number of strains pooled
of n-hexadecane from lwakuni coastal waters from Yoshimi coastal waters in the two areas

+ < Decomposition rate 5% 1 ) 16 17
5% %+ < 0% 0 1 i
10% 2+ < 25% I 1 2
25% =w < 50% 3 7 10
50% B 5% 5 9 14
5% & we 7 26 33
Sum 17 60 77

*Ammonium chloride was used as nitrogen source.

~

Table 5. n-Hexadecane-decomposing activity of hydrocarbon-oxidizing bacteria group B isolated

from seawater in case of incubating them in Medium A*

Decomposing activity Number of strains isolated Number of strains isolated Number of strains pooted
of u-hexadecane from lwakuni coastal waters from Yoshimi coastal waters in the two areas

£ < Decomposition rate 5% 0 5 5
5% B+ < 10% 0 1 1
10% s+ < 25Y% i 3 4
2549 S < 5O% 0 5 5
S0 S 759 2 8 10
5% Bome 33 85 118
Sum 36 107 143

* L-Alanine was used as nitrogen source.
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