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A marine bacterium having a high oil-degrading activity was isolated from the oil-polluted southem sea of Korea, and was
identified as Pseudomonas aeruginosa and was named Pseudomonas aeruginosa BYK-2. The optimal temperature, culture
time, pH and NaCl concentration for biosurfactant production and cell growth showed 25°C, 48h, 7.0 and 0%(w/),

respectively. After cultivation at 257,

180 rpm in 250 mL erlenmeyer flask for 7days, 1%(w/v) arabian fight crude oil and

bunker C oil which are considered to be hardly degradable compounds were degraded 92.1%(wjw) and 76%(wiw)
respectively. And then, the cell adherence was measured on various carbon sources. The cell adherence indicated over 8B0%
on hydracarbons(arabian light crude ofl, kuwait crude oll, bunker C oil, n-paraffine, n-hexadecane, n-teiradecans) as carbon
sourcss. Lscithin among fafty acids(oleic acid, olive oil, lecithin) showed highest cell adharence of 51.5%. The cell adherence
of sugars(arabinose, frehalose, dextrose, gaiactose, lactose, fruclose, maltose, sorbitol, sucrose) observed to be less than

70% except for arabinose, galactose, sorbitol and sucrose.
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Figure 1. Map of sampling stations in southern sca of Korea.

Kogedo : 1, Koge bridge; 2. Changsengpo; 3, Hakdong; 4,Tappo; Tongyung:
3, Tonamdong: 6, Tala, 7, Samduck; 8, Tangdong, Namhaedo : 9, Cha-
ngsondo; 10, Muum, L1, Mye, 12, Tanghung. Yesu : 13, LG oil refinery;
14, Kukdong, 13, Tolsando: 16, Yachun-hang: Kohung : LY, Nacnarodo.
18, Yaenarodo; 19, Ok-gang: 20, Tovang: Wando : 21, Shinjida; 22,
Mangnam; 23. Passenger ship termmal, 24, Kugyeding, 25, Tang-in;
Haenam : 26, Lands end; Chindo : 27, Klimgae, 28, Chupdo. 29, Chisin,
30, Nokjin
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Figure 2. Isolation method of oil degrading marine bacterium,
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FeSO, - TH:0, 001 g KH.PO, 1.0 g K;HPO. 0.5 g5 NaNO;
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(1) Gas chromatographv
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olive acid, lecithin, arabinose, irehalose, dextrose, galactose,
lactose, fructose, SuCrDSB),—S_- AL 1% (wiv) W7okl 48212 A|
@el & AZHEH5S Rosenberg WA E ZAIUCHE). WY
alo ZHE] Y4B a](loooou x 10 min, at 4T)3be A A
= PUM buifer(22.2 g K.HPO, - 3H0, 7.26 g KH:PQ,, 1.8 g
urea, 0.2 g MgSOQ,  7H:O/ L, pH 7.00E 238 A&z o}
PUM buffer. =01 Z, 40nme| 4 Z7) FE=E ¢k 152 ¢

2t} 1%(viv) n-hexadecaneo] 271E 2 mL A ZE9L
10%{% 25T G| A F 1 87D DA vonexs)e]
594 Aed WAs 00mel FIEE FHET. ED

Ade 2= HEZE ?:]73 = wBsar.

oiljwater2] 23
Arabian light 95 7|2 = 8« 257, 180 pml.2 4847} Hj



30

R R R e
400103 BAFHTE

stide glassel #&palzl 5 %&h @o)ag(x

R e

irEel Ao Fe

¢ FReEAE T ‘a‘ﬁH°' 309 2o A= HFE AF
B screemng oil WiAe] Wt 257, 180 pmog 157k H]
F 2 BE AYY —HTETH argbian light €57} 235

e e L*ﬁﬂ‘* AA G fRES Ade] 127 &%
Hol de ez Q‘ﬂﬁ?iﬂﬁ%, alg|gt AaEd o8] &4
7b A8 AEEE Ao 2 YshdtkTable 1).

8, wjok 2% kol arabian light <57+ Shad] B S

(g §499 =9Y, AR AHE Ad 95 SEhY de
2HE f+7 EdAES Eelgigen. a8 A9 deaiE

Table 1. Distribution ot oil-degrading bucteria W southem sea of Korea

Number Stations il degradability
1 Kogedo Kége bridge ++
2 Changsungpo +++
3 Hakdong + -+
4 Tappo ++
3 Tongyang Tonamdong + -+
6 Tala ++
7 Samduck +
3 Tangdong ++
9 Namhacedo  Changsindo ++
10 Mutim +
11 Mijo -+
12 Tanghang + -+
13 Yosu LG oil refinery +-F
14 Ruldong ++ -+
15 Tolsando ++
16 Yoehinhang +-+
17 Kohung Naenarodo + -+
18 Yaenarodo +
19 Okgang + -
20 Toyang, ++
21 Wando Shinjido - =
22 Mangnam - =
23 Passenger ship terminal ++
24 Kugyediing ++
25 Tang-in T+
26 Haenam Lands end ++
27 Chindo Kiimgae ++
28 Chupdo ++
20 Chisan ++
30 Nekijin ++

+ -+, Profuse growth; + -, mederate growth; +, a liifle growth as evi
denced by turbidity, —, po growth
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2z 10 78 Felshidrh. =¥ colonyE screening ofl 7
of F&ated 7Y HlYEle FR-EHT ] Held #FE HE
sl om, di9F 29 vl arabian light {42 B3 Eaja)7l

BYK2 725 a5 (Table 2}, 7522] B8 93] By
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catalase, oxidasets WS VER A D Figure 3). T ¢ o]
717 £7E% Bergey's mannual of systematic bactericlogy2
AR F=AS dah, 2% 96% 9] Preudomonas aeruginosa®. 5
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Table 1, Gil-degrading capabilities of isolated strains from southem sea of
Korea(Kége Changsungpo. Tongyong Tonamdong. and Yosu Kukdong)

Sirain Siations

number Koge Changsungpo  Tongyong Tonamdong  Yosu Kukdong

1 + + -
2 - A4+ +++
3 + ++ +
3 b + -
3 - - +
6 - - 4
7 Lot + +
g - - T
9 ++ + -
10 ~ ++ ++
+ + +. Profuse growih: +—, moderate growth; -, u lttfle growth as
evidenced by turbidity, —, no growth.

Figure 3. Scanning electron microscopy of Psewdomonas aerugmose BYK-2
foriginal magnification approadmately  #30,000)



Kong, 1.-¥., Characlerization and Isalation of Ofl Degrading Bacteria

Table 3. Morphological and bicchemical characteristics of marine bacterum
Psedomonas aciugtnose BYK-2
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Table 4. Selection of optimal culture medium of biosurfactant
produced by Freudomonas aeruginosa BYK-2(incubation for 48h at

Characierisiics Results 257)

Gram slain (—) Medium Cell growth (0.D.660mn)  Emulsifying activity{Unit}
Cell size 1d~17m A 0.15 44
Morphology of colony Rod

AL G.85 154
Oxidase —

AM 3.80 14
Rhanmose —
N-acelylglucosamine + B 015 40
D-ribose + BL 681 4771
[nositol - BM 3.26 37
Sucrose — C 017 57
Mallose - B

CL 745 1114
llaconate +

CM 1352 8.2
Suberate -
Malonate + D 013 23
Acetate -+ DL 8.04 409
D, L-lactate -+ DM 189 e

L-alanine -
5-kelogiuconate —
Glveogen -

3-hydroxy-benzoate -

L-seline +
Manmtol k
D-glucose +
Salicine -

D-mehbiose —
L-lucose -
D-sorbitol -

L-arabinose —

Propicnale +
Caprale +
Valerale +
Cirrate +
Histdine +
2-katogluconata +

J-hydroxy-butyhate +

p-4-hydroxy-benzonate +
L-proline +
wixe] 44

L&A ke 93 29 ”l]ZL NEEY g]s—].aq
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0

ﬂ.

S Aen ok 4YIE q¥E 1BIAE Agee] 243 4
e HoETHTabe 4),

A, Namral sea water(NSW), AL, NSW+LB{Lura broth), AM, NSW+
Modified marine medium(MMM), B, Arficial sea waler{ASW); BI.,
ASW+LB, BM, ASW+MMM; C, Basal salis medium(BSM); CL, BSM+L
B CM, BSM+MMM; D, 3M; DL, 3M+LB; DM, 3M+MMM

8- Cell grawlh{25°C)

=w— Cell grawth{30°C}

~— Call grawin{37'C)
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| =0 Emulsliying actviiarc) 200
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Cell growth (C I 660nm)
Emulsifying activity (Unit)
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Time (h)

Figure 4, Effect of tempeiatie on the cell growth and biosurfactant
production by Pseadomonas aeruguosa BYK-2.
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Figure 8. Biodegiadation of 1%{w/v) arabian light crude ol m the
culure bioth of Psewdomonas aeruginosa BYEK-2(meubation for 7days)
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