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Characterization of the Biosurfactant-Producing Bacterium,
Pseudoalteromonas sp. HK-3 Isolated from the Crude-Oil
Contaminated Areas

Su-Hee Cho and Kye-Heon Oh*
Department of Biotechnology, Soonchunhyang University, Asan 336-600, Republic of Korea
(Received December 3, 2010/Accepted December 20, 2010)

The purpose of this work was to investigate the characteristics of a biosurfactant-producing bacterium
isolated from crude-oil contaminated soils. During the incubation of strain HK-3 with 1% crude-oil,
bacterial growth pattern, the amount of biosurfactant production, and pH changes were monitored. In
order to examine the effect of supplemented carbons on the production of biosurfactant, cultivation of
HK-3 cells in BH media with different carbons (e.g. glucose, dextrose, mannitol, citrate, or acetate)
revealed that the production of biosurfactant reached the maximal level at the 72 h incubation with
mannitol, which the area of clear zone was measured to approximately 7.64 cm’. Identification test
using the BIOLOG system, morphology study based on scanning electron microscopy and the 16S
rRNA sequence-based phylogenetic analysis assigned strain HK-3 to a Pseudoalteromonas species,
designated as Pseudoalteromonas sp. HK-3 which was registered in GenBank as [FJ477041].
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Fig, 1. Growth of Pseudoalteromonas sp. HK-3 in BH medium
with 2% mannitol (e), biosurfactant level (A), and pH (m).
Biosurfactant levels are expressed as rhamnose equivalent.
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Fig. 2. Effect of supplemented carbon sources on the production of
biosurfactant in the cultures of Pseudoalteromonas sp. HK-3; (A)
mannitol, (B) dextrose, (C) glucose, (D) citrate, (E) acetate.



65

Pseudoalteromonas translucida KMM 5207 (AY040230)
Pseudoalteromonas nigrifaciens NCIMB 86147 (X82146)
Pseudoalteromonas elyakovii KMM 1627 (AF082562)
Pseudoalteromonas paragorgicola KMM 35487 (AY040229)
Pseudoalteromonas antarctica CECT 46647 (X98336)
Pseudoalteromonas haloplanktis ATCC 143937 (X67024)
Pseudoalteromonas arctica A 37-1-2T7 (DQ787199)

Alteromonas fuliginea CIP 1053397 (AF529062)

76

85

Pseudoalteromonas marina Mano4T™ (AY563031)

Pseudoalteromonas distincta ATCC 7005187 (AF043742)
Pseudoalteromonas atlantica IAM 129277 (X82134)
Pseudoalteromonas espejiana NCIMB 21277 (X82143)
Pseudoalteromonas sp. HK-3
Pseudoalteromonas agarivorans KMM 2557 (AJ417594)
Pseudoalteromonas tetraodonis I1AM 141607 (AF214730)
Pseudoalteromonas issachenkonii KMM 35497 (AF316144)
Pseudoalteromonas sp. P29

5olPseudoalteromonas undina NCIMB 21287 (X82140)

90' Pseudoalteromonas carrageenovora ATCC 126627 (X82136)
Pseudoalteromonas aliena KMM 35627 (AY387858)
Pseudoalteromonas prydzensis MB8-11T (U85855)
A{Pseudoalteromonas citrea NCIMB 18897 (X82137)

Pseudoalteromonas aurantia ATCC 330467 (X82135)

72

Pseudoalteromonas byunsanensis FR1199T (DQ011289)

80 Pseudoalteromonas lipolytica LMEB 39T (FJ404721)

81 _‘—
51

97

60
77" Pseudoalteromonas piscicida IAM12932T (AF297959)

Pseudoalteromonas mariniglutinosa KMM 36357 (AJ507251)
57 l Pseudoalteromonas donghaensis HJ51T (FJ754319)

Pseudoalteromonas luteoviolacea NCIMB 18937 (X82144)

Pseudoalteromonas rubra ATCC 295707 (X82147)
Pseudoalteromonas flavipulchra NCIMB 2033T (AF297958)

Pseudoalteromonas maricaloris KMM 6367 (AF144036)

—
0.002

Pseudoalteromonas spongiae UST010723-006" (AY769918)

Fig. 3. Phylogenetic relationship between Pseudoalteromonas sp. HK-3 (®) and its related species based on 16S rRNA gene sequence analysis.
Bootstrap percentage (based on 100 replicates) greater than 50% are shown at branch points. Bar, 0.005 substitutions per nucleotide position.
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Table 1. Morphological and physiological characteristics of the
isolate, HK-3

Morphological characteristic

Gram Staining Negative, Short rod

Physiological characteristics

Indole production +
Methyl red -
Voges-Proskauer -
Starch hydrolysis -
Gelatin hydrolysis -

Catalase +
Oxidase +
Simmon's citrate +
H2S (KIA) -
Glucose utilization +
Lactose utilization +

TE HnEAS Zdie AAEAAGGAY] Ak bl
HA7HE b FRel wet ztel7t dglem, 1 7]
mannitol©] 7FF 953 A2 YFHUTH
SoiMiZe| M2|sket SdXAL

EYAITS] HK-39] T3 (gram staining) S AAISE &
21’3218 Z(phase contrast microscope) &2 S A}, 1
w4 #2 HiE o2 JElgth HK-3 5ol gk ok
o AEsley SAXAE AAS 2 gAYeF 1%
glucose®} 1% lactoseS H713+ AlFollA 25 A4S el
31, Simmon’s citrate ©]-&oME ¢S YERICE 0.5%
Glucose”} 28% MR-VP A|ZdM= BF 248 YeERS]
o, KIA HjXZ A|¥3} disulfhydraseol] 2|3+ H,S FAA]
Hol| YoMz Ao Z FIERIt}t Gelatinase 2} catalase )
EA) A7 AP A= gelatinase= =, catalase= F3S 1}
EPAth Oxidase A8 Indole A4 AlZolAe FHS el
Wi, starch AP = 543 YRR THTable 1). &3+ BIO-
LOG GN2 MicroPlate™ systemS ©]8-3t] HK-39] 54&
A1 A3} Pseudoalteromonas 22 RIStk

16S rRNA E7|MEe] AlS+ 2
MR HK-39] 313 AlF<(phylogenetic tree)S
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Table 2. Physiological and biochemical characterization of the
isolate, HK-3 using the BIOLOG analysis system
Physiological & Biochemical tests

-Hydroxylphenyl acetic
water (Al) - Zci dy (EIX)YP 4
a-Cyclodextrin - Itaconic acid -
Dextrin + a-Ketobutyric acid -
Glycogen +  o-Ketoglutaric acid +
Tween 40 + a-Ketovaleric acid -
Tween 80 + D,L-Lactic acid +
N-Acetyl-D-galactosamine - Malonic acid +
N-Acetyl-D-glucosamine - Propionic acid -
Adonitol - Quinic acid -
L-Arabinose +  D-Saccharic acid -
D-Arabitol +  Sebacic acid -
Cellobiose - Succinic acid -
i-Erythritol (B1) - Bromosuccinic acid (F1) +
D-Fructose +  Succinamic acid -
L-Fucose - Glucuronamide -
D-Galatose + Alaninamide -
Gentiobiose - D-Alanine +
a-D-Glucose + L-Alanine +
m-Inositol - L-Alanylglycine +
a-D-Lactose - L-Asparagine +
Lactulose - L-Aspartic acid +
Maltose +  L-Glutamic acid +
D-Mannitol +  Glycyl-L-aspartic acid +
D-Mannose +  Glycyl-L-glutamic acid +
D-Melibiose (C1) - L-Histidine (G1) -
B-Methyl D-galactoside - Hydroxy-L-proline -
D-Psicose + L-Leucine -
D-Raffinose - L-Ornithine +
L-Rhamnose - L-Phenylalanine +
D-Sorbitol - L-Proline +
Sucrose - L-Pyroglutamic acid +
D-Trehalose - D-Serine -
Turanose +  L-Serine +
Xylitol - L-Threonine +
Methylpyruvate - D,L-Camitine +
Mono-methylsuccinate - y-Aminobutyric acid +
Acetic acid (D1) - Urocanic acid (H1) +
Cis-aconitic acid + Inosine +
Citric acid +  Uridine +
Formic acid - Thymidine -
D-Galactonic acid lactone  +  Phenylethylamine -
D-Galacturonic acid +  Putrescine -
D-Gluconic acid +  2-Aminoethanol -
D-Glucosaminic acid - 2,3-Buthanediol -
D-Glucuronic acid - Glycerol +
a-Hydroxybutyric acid - D,L-o-glycerolphosphate -
B-Hydroxybutyric aicd +  Glucose-1-phosphate -
v-Hydroxylbutyric acid +  Glucose-6-phosphate -

WD 10.3mm

SEI 5.0kV  X25,000 Tum

Fig. 4. Scanning electron micrograph of Pseudoalteromonas sp.
HK-3 after 36 h of incubation. Scale bar, 1 pm.
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