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Method for Screening Hydrocarbon-oxidizing Bacteriz in the Sea
By
Hiroaki Fujisawa and Masatada MURAKAMI
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has been reporied thai the population density of hydrocarbon-oxidizing bacteria was
high in the cil-polluted areas of Japanese coasial waiers such as the Seio Inland Sea.  Accuraie
information on hydrocarbon-decomposing activity of these bacteria is indispensable to clarify
the self-purification in the coasial waters. In spiie of the above-mentioned imporiance, litile

has been known of ii, as yet.
The preseni siudy was undertaken to find a useful method for screening hydrocarbon-
oxidizing bacteria in the sea.

The results obtained can be summearized as follows ;

A rmembrane filier method was useful for separating directly hydrocarbon-oxidizing
bacteria groups A and B from seawaier and botiom sediment. In this method, the liguid
diluted successively from bacierial source was filtered through a membrane filier of @ 45 pm in
pore size, and bacteria caught on the filter were incubated for 14-21 days at 25°C on agar
medium A or B (s-hexadecane was used as index hydrocarbon, see Tables 2 and 3), sud
colonies of hydrocarbon-oxidizing bacieria grown up on the filter were picked up.

These separated bacieria were incubaied in liquid medium A or B {see Table 5 and 6) under
constant shaking of 110 sirokes/min at 25°C for 10 days, and the amount of i
hexadecane in each culiure liquid was deiermined by gas chromatography. On the b
decomposition rate of the subsirate, hydrocarbon-decomposing activity of bacteria examined
was divided into 6 grades. And it was found that ihe greater part of ‘bacﬁen examined was
clearly active, and 39 sirains of the 45 strains in group A and 73 sirains of the 96 sirains in
group B, respeciively, belonged to the highest two grades of hydrocarbon-decomposing activity.

Therefore, it was concluded that the above-mentioned method was useful for screening
hydrocarbon-oxidizing bacieria in the sea.

KRR TAAE i,
Coniribution from Sl\lmonosekl Umvcrsuy of Fisheries, MNo. 864. Received Feb. 23, 198C.
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medium A% for
hydrocarbon-oxidizing

Composition of agar
isolation  of
bacteria group A

Basal salt solution®* 1000 m!
L-Alanine 1.0 g
Agar 15.0 g

H adjusted to 7.5

Table 3.

* A hundred microliters of n-hexadecane was

poured onio the surface of each plaie medium
{about 10 m/ of this fluid per Peiri dish of 6 cm
in diameter).
See Table 1.

Composition of agar medium B¥ for
isolation  of  hydrocarbon-oxidizing
bacteria group B

Basal salt solution** 000 m/
NH,CI 1.0 g
Agar 15.0 g

pH adjusted to 7.5

* A hundred

microliters of n-hexadecane was
poured onio the surface of each plate medium
{about 10 m/ of this fluid per Petri dish of 6 cm
in diameter)

*:See Table 1.
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(A)
Fig. 1. Colonies of hydrocarbon-oxidizing bacteria on membrane filter.
(A) : Hydrocarbon-oxidizing bacteria group A incubated on agar medium
A (Table 2) for 21 days. Bacterial source is seawater sampled from Yoshimi
coastal waters.
(B) : Hydrocarbon-oxidizing bacteria group B incubated on agar medium
B (Table 3) for 21 days. Bacterial source is the same as (A).
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Table 4. Composition of agar slant

Peptone 1.0g
Yeast extract 0.2 ¢
Agar 15.0g
Filtered seawater 1000 m!

pH adjusted to 7.5
A small quantity of n-hexadecane is added to

each slant.

(B)
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Table 5. Composition of liquid medium A for
hydrocarbon-oxidizing bacteria group A

Table 6. Composition of liquid medium B for
hydrocarbon-oxidizing bacteria group B

Basal salt solution* 1000 m/! Basal salt solution* 1000 /
L-Alanine 1.0g NH.CI 1.0g
pH adjusted to 7.5 pH adjusted to 7.5
Hydrocarbon** 1000 w! Hydrocarbon** 1000 pf

* See Table 1.
**Fifty microliters of n-hexadecane is added to
each 50 m/ of the fluid without hydrocarbon.

* See Table 1.
**Fifty microliters of n-hexadecane is added to
each 50 m/ of the fluid without hydrocarbon.
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Table 7. Operating conditions for gas chromatography

Apparatus Hitachi Gas Chromatograph Model 063

Column 5 % Silicone (SE)-52 on Chromosorb WAW (60~80 mesh), Stainless-steel
tubing (3 mm Xx2.0m)

Detector Hydrogen flame ionization

Temperature Column 160°C, Injection and detector 200°C

Carrier gas Nitrogen

Flow rate Carrier gas 30 m//min, Hydrogen gas 30 m//min, Air 500 m//min

Sample size 1 pl

Internal standard substance n-Heptadecane
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Table 8. Influence of amount of nitrogen Table 9. Influence of amount of nitrogen
source (L-alanine) on decomposition source (NH4C1) on decomposition of
of n-hexadecane by a typical culture n-hexadecane by a typical culture
of hydrocarbon-oxidizing bacteria of hydrocarbon-oxidizing bacteria
group A (WA5X5-12) group B (WB5X-1)

Amount of nitrogen Decomposition rate of Amount of nitrogen Decomposition rate of
source (g/1) n-hexadecane (%) source (g/!) n-hexadecane (%)
0.0 5.8 0.0 0.4
0.5 99.4 0.5 94.8
1.0 100.0 1.0 100.0
2.0 98.0 2.0 97.7
5.0 99.1 5.0 77.1
10.0 98.1 10.0 19.3

20.0 85.7 20.0 5.9
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Table 10. Influence of amount of n-hexadecane on its decomposition by typical culiures of hydrocarbon-
oxidizing bacteria group A (WAS3X3-10) and group B (WBSXI-1)

Amount of n-hexadecane Decomposition rate of Decomposition rate of
ol (mg)/50 m/ n~hexadecane by group A n-hexadecane by group B
(%) (%)
10 (7.3) 100.0 100.0
25 (19.6) 160.0 100.0
50 (39.2) 160.9 100.0
100 (78.4) 42.2 43.8
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Fig. 2. Time course of decomposition of

n-hexadecane by a typical culture of

hydrocarbon-oxidizing bacteria group

A (WAS5X3-15).
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Fig. 3. Time course of decomposiiion of
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n-hexadecane by a typical culiure of
hydrocarbon-oxidizing bacteria group
B (WB5X1-1).
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Table 11.  n-Hexadecane-decomposing activity of hydrocarbon-oxidizing bacteria isolated from a
seawater sample

Decomposing activity Number of strains of Number of strains of
of n-hexadecane hydrocarbon-oxidizing hydrocarbon-oxidizing
bacteria group A bacteria group B

Decomposition rate 5% > + 0 2
5% = + <10% 0 2
0% = + <25% 1 9
WY = w <HOY 3 8
50% < w <75% 4 10
75 % = - 27 57
Sum 35 88

Table 12.  n-Hexadecane-decomposing aciivity of hydrocarbon-oxidizing bacteria isolated from a
bottom mud sample

Decomposing activity Number of strains of Number of strains of
of n-hexadecane hydrocavbon~oxidizing hydrocarbon-oxidizing
bacteria group A bacteria group B

Decomposition rate 5 % > + 1 0
5% = + <10% 1 0
W= + <25% 0 0
5% = w <50% 0 2
50 % = w <75 % 1 2
75 % = ik 7 4
Sum 10 8
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