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Characterization of Oil Degrading Bacterium Pseudomonas sp.
BCK-1 Isolated from the Coastal Water of Yosu, Korea

Hoen-Seo Koo
Dept. of Industrial Chemistry, TongMyong College, Busan 608-740, Korea

A marine bacterium having a high oil-degrading activity was isolated from the coastal water of Yosu, Korea, identified as
Pseudomonas sp. and named Pseudomonas sp. BCK-1. The optimal temperature, pH and NaCl concentration for cell growth was
30T, 7.0 and 3% (w/v), respectively. After cultivation at 30T, 180 rpm in 250 mL erlenmeyer flask for 72 and 168 hours, 2% (w/v)
arabian light crude oil (ACO) and bunker C oil (BCO) which are considered to be hardly biodegradable compounds were degraded

92% (w/w) and 72% (w/w), respectively.
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Sea water
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Inoculation in screening oil medium
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Incubation at 30C, 180 rpm for 1 week
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Selection of oil dispersing flask
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Inoculation of 2% (v/v) mixed culture broth
in sterile screening oil medium

{

Incubation at 30C, 180 rpm for 3-days
M

Serial transfer to fresh medium at 3-days interval

Y
Isolation of oil degradation bacteria in PYS medium

l

Inoculation of single colony in screening oil medium

Incubation at 30C, 180 rpm for 1 week
i

Isolation of oil degrading bacteria

Fig. 1. Isolation method of crude oil degrading marine bacte-
rium.
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Fig. 3. Effects of culture medium on the cell growth and emul-
Fig. 2. Scanning electron microscopy photomicrograph of Psew- sifying activity of Pseudomonas sp. BCK-1 after cul-

domonas sp. BCK-1 (original magnification approxima- ture at 30C for 48 hours.
tely X20,000). C.G, cell growth; EA,, emulsifying activity.
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4. Changes of cell growth and emulsnfymg activity of Pseur
domonas sp. BCK-1 cultured in the YS medium at 30
€. CG, cell growth; EA,, emulsifying activity.
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5. Effects of temperature on the cell growth and emulsify-
ing activity of Pseudomonas sp. BCK-1 in the YS me-
dium after cultured for 48 hours.

C.G, cell growth; EA,, emulsifying activity.
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et al, 1996), BCO®] A% vlFo] 08~0972 A4, 8% 1~35%,
saturate (34%), aromatics (38%), polar compound (19%), as-
phaltenes (3~9%), waxes (4~5%)8 Ff3le Aoz E—T’—E]
A} (Zajic and Supplisson, 1972). 2 AP M= 28 &
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Fig. 6. Effects of pH on the cell growth of Pseudomonas sp.
BCK-1 in the YS medium after culture for 48 hours.
C.G, cell growth; EA., emulsifying activity.
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Fig. 7. Effects of NaCl concentrations on the cell growth of
Pseudomonas sp. BCK-1 in the YS medium after cul-
ture for 48 hours.

C.G, cell growth; EA, emulsifying activity.
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T UG T ACOFY BCOY FATAH AR a4 &3
& ZA8E) Adte 2% (wiv) ACOE PYS, YS, PSHix|9] 1
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BF 2N g A3 B4 WA 65% (ww), 92% (w
w), 88% (wiw)¥ Esjso}, YSHA 713 Easo] $48
Aeg #AYUTG (Fig. 9. =3 gas chromatographyZ 3o A
B0} Pseudomonas sp. BCK-12 7|32 0]-4387] 4¢& satura-
tesE FAH22 ZastioH, Mg 1241 U4 2% (ww)
9 df AEHEL dF FHAHE F saturates BT ofUF ¢
¥/d< aromatics, resin, asphalten 3% 4% Eige oz
390 ¥E84 452 BCOY d¥ APAE Ay
YS#A 2% (w/w) BCOE 7132 3te] 168A13 YA 72%
(ww)7t AEHEE & ¢ F A0S (Fig. 10). o] A$o=
ACOAH, & £34 aromatics®t asphaltenes, polar compound,
wax 5o 4F Bgte Ao FHHAG. 53] MAI3 EF T
FE& 0|43t 0.125% (w/v) bunker C #& 71AZ 168713t
%3t d-& Mulkins-Phillips and Stewart (1974)9] 85% ¢ A%
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Fig. 8. Gas chromatographic analysis of residual oil from se-
quential utilization of 2% (w/v) arabian light crude oil
by Pseudomonas sp. BCK-1. A, saturated fraction of
sterile control arabian light crude oil; B, residual oil
after 24 hr of incubation; C, residual oil after 48 hr of

incubation; D, residual oil after 72 hr of incubation (1,
nCIZ; 2, nCl4; 3, nC]ﬁ; 4, nClB; 5, nCZD; 6, ,.sz; 7, nCu).

\'\l\ﬂl\}v\[\l w: m \ 3 . s

100
N PYS
s N
3PS ™
80 + —
<
2L .
E 60 I ]
c
.2
®
®
5 40 +
@
°
o
2
20 r
0

24 48 72

Fig. 9. Biodegradation rate of 2% (w/v) arabian light crude
only by Pseudomonas sp. BCK-1 cultured in various
media at 30T,

PYS, PYS medium; YS, without peptone of PYS me-
dium; PS, without yeast extract of PYS medium.
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Fig. 10. Biodegradation rate of 2% (w/v) bunker-C oil by
Pseudomonas sp. BCK-1 cultured in the YS medium
at 30C,
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