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Isolation and Characterization of a Bioemulsifier-Producing
Bacterium for Marine Oil Spill Bioremediation

Hong-Joo Son’, Mi-Sun Cha, Hee-Gu Kim, Geon Lee, and Sang-Joon Lee
‘Institute of Environmental Studies and Department of Microbiology,
Pusan National University, Pusan 609-735
(Manuscript received 15 May 1997)

Microorganisms producing bioemulsifier were isolated from the sea water in Pusan coa-
stal area. The isolated strain which had the highest emulsification activity and stability
was identifled as the genus Acinetobacter from the results of morphological, cultural and
biochemical tests and named Acinetobacter sp. EL-C6 for convenience. The compositions
of optimum medium for emulsification of crude oil by Acinetobacter sp. EL-C6 were
crude oil 2.0%, NH,NO, 0.2%, K,HPO, 0.01%, MgSO, - 7H,O0 1.0%, CaCl, - 2H,O 0.1%
and NaCl 3.0% at initial pH 7.5 and 30T, respectively. The cultivation for emulsification
of crude oil was carried out in 500ml shaking flask containing 100ml of the optimum
medium at 30C. The highest emulsification was observed after 5 days. The utilization on
the various hydrocarbon of the Acinetobacter sp. EL-C6 showed that utilization of n-al-
kane compounds were better than that of aromatic compounds. Among the petroleum
compounds, crude oll was best utilized by the Acinetobacter sp. EL-C6.

Key words : Acinetobacter sp. EL-C6, crude oil, emulsification
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Table 1. Taxonomical characteristics of the isolated strain EL-C6

Contents Results
Morphological characteristics

Shape short rod

Cell size(m) 0.2x04

Motility nonmotile

Gram stain negative

Type of cell division

Cultural characteristics
Colonies

simple division

circular, convex
entire. wetted

Colony surface smooth
Colony color orange
Colony opacity opaque
Hydrolysis of gelatin negative
Biochemical characteristics

Catalase test positive
Voges-Proskauer test negative
Oxidation-fermentation test negative
Cytochrome oxidase test negative
f-Galactosidase test negative
Arginine dehydolase test positive
Lysine decarboxylase test negative
Ornithine decarboxylase test negative
Citrate utilization negative
H»S production test negative
Urease test negative
Tryptophan deaminase test negative
Indole production test negative
Nitrate reduction test positive
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Table 2. Effect of crude oil concentration
on emulsification and growth by
Acinetobacter sp. EL-C6

Concentration Growth Emulsification
(%) (at 660nm) (at 540nm)
None - 0.02
0.1 1.36 3.12
0.5 2.15 4.09
1.0 2.66 4.64
1.5 3.27 6.22
2.0 3.41 6.64
2.5 2.76 5.09
3.0 1.21 4.33
3.5 0.78 2.15
4.0 0.47 1.62

Table 3. Effect of nitrogen source on emul-
sification and growth by A-
cinetobacter sp. EL-C6

Nitrogen source Growth Emulsification
1%) (at 660nm) (at 540nm)
None 0.37 1.08
NH4Cl 3.09 6.99
NH4NO; 3.46 8.25
(NH4)2S0, 1.48 4.09
NaNO; 0.42 0.79
NaNO3; 0.43 0.85
KNO; 2.87 6.27
Urea 2.36 5.16
Bactopeptone 2.34 4.27
Beef extract 1.89 2.99
Malt extract 1.93 3.54
Yeast extract 8.67 7.18
Tryptone 2.25 5.41
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Table 4. Effect of NH,NO, concentration

on emulsification and growth
by Acinetobacter sp. EL-C6

Concentration Growth Emulsification
(%) (at 660nm) (at 540nm)
0.05 0.76 4.58
0.1 3.14 7.26
0.15 3.47 8.71
0.2 4.18 9.21
0.25 3.81 8.88
0.3 3.22 8.33
0.35 2.01 5.26
0.4 1.00 4.60

Table 5. Effect of K,HPO, concentration

r3hA BArAFe ¥l 3

1_‘.'—"...)~
=

Table 6. Effect of temperature on emul-
sification and growth by A-
cinetobacter sp. EL-C6

Temperature Growth Emulsification
(C (at 660nm) (at 540nm)
4 0.25 0.51
20 1.84 4.69
25 2.25 5.28
30 3.31 6.97
37 2.07 6.21
44 0.32 0.96

Table 7. Effect of pH on emulsification
and growth by Acinetobacter sp.

on emulsification and growth EL-C6
by Acinetobacter sp. EL-C6 Initial pH Growth Emulsification
(at 660nm) (at 540nm)
Concentration Growth Emulsification
(%) (at 660nm) (at 540nm) 5.0 0.48 0.81
8t 3
None 0.29 0.64 . . .
0.001 1.24 4.12 7.0 3.78 5.75
0.005 2.23 7.66 7.5 4.14 7.78
0.01 3.99 9.34 8.0 4.09 7.19
0.05 4.22 8.44 8.5 2.40 3.60
0.1 3.16 5.97 9.0 0.83 1.21
0.5 1.27 4.71 10.0 0.39 0.65
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Table 8. Effect of aeration on emul-
sification and growth by A-

cinetobacter sp. EL-C6

FoACA-QH o] Ao

Volume of medium Growth Emulsification

(m1/500ml shaking flask)(at 660nm) (at 540nm)
50 2.99 7.93
100 3.15 6.91
150 2.41 5.59
200 1.82 5.02
250 1.26 3.99
300 0.87 3.04
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Fig. 1. Time courses of cell growth and
emulsification of Acientobacter sp.
EL-C6 on the optimum medium
at 30TC.
-m-: emulsification, -A-: cell
growth
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Fig. 2. Utilization of petroleum com-
pounds by Acientobacter sp. EL-
C6.
-m-: crude oil, -0O-: bunker-A,
-A-: bunker-B
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Fig. 3. Utilization of n-alkane compounds
by Actentobacter sp. EL-C6.
-m-; hexadecane, -0o-: dodecane,

-A-: paraffine
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Fig. 4. Utilization of aromatic compounds
by Acientobacter sp. EL-C6.
-m-: phenol, -0-: toluene
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