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72 L 9€ ES0A FAMEFE 53 57 £l TF 320 & 5 £ sk FE g A
28 2858 A A FFS AEstgon, 1 A K147} kerosene 1,000 mg/L o A 62

A 2 AAES B9tk K14 Je3H, A=A 2ehe bl 2E, 165 rDNA H AWAL B4 & 531
Pseudomonas aeruginosaZ 33 H 5. 9] 58 AHS-8te G4t AR ZANAM Y T/ AAE AT A, 3
ARH2AOR 27 AF FFE 10gL (Wh), S 1,000 mglL, 2% 30°C, pH 79| A o] AAHY . o] =22
2.2 K149 g 334 AR & A2, § F5FE 7247 5 57 1,000 mg/L & 78.3% ©] A} A A &4l
9. =3, 7| A g = W3tE Fo] AP AF A= FH 200 mg/L o] o 8o 48] 7F F-qt 95.8%, LFE2]
% 5,000 mg/L ol A 484] 7t F3F 42% o] 32| Al A S-S HAFU. §] AFH=2 Hof, K14 & 52 A E3
A A e 5 299 NS, € Eg ALHAE A, Held AlA E5d 2Y Aes Alg2dd
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7] w9 oE9H(10), FHakal e WIS
ue} AEA | FAEA, A7EA ol B iete] 93
AA = AZheE QS veldl= g 714
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type fue) 02 AREET A5A] 2xzgo] 2 9 Wi EE
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ZFH (incineration) 5°] o™, 318t WhHo 2= Bk AW
(soil flushing), E4&715=H (soil vapor extraction) B E<F Al
2 (s0il washing) 5°] A= ot 71 de] 2ol= AE
hA Wi o 2= A& 23 (biodegradation), A& 5%
H(bioventiong), E% 742 (landfarming) 2 21& Ajul A3
(phytoremediation)©] Uth. AZ=] 744 HAES o] &5 A&
8h2] A)2] W (biodegradation)o] % Wi 9low, o= A3}
Hl-g-o] AR3lal ojate S FEekA] = A X5k 5Ao)
7] wiiEotH3, 15). SH SR By 107HA] FEo v
SkrAeg ool o, 7zt gl 3 EAY 10~1671 9]
SAAAE 7HA AL ok o] F 35kl e HIES o g
3 LAITE 65~70%F AEAISkAL Qlom, Wiy} dZullol
10~15%= 2FA8kaL QlaL, WA Ag=o] vkl Bl vzl
FEA SO o]RFolAJYTH9). AFAENAA F-FLAA], T4
Eoll ozt &7t o 249 Fa #al 7ol geiA Aok
o] Aol o] ehalriol tek &SR B2 tis)
a A ok, 11, 14). =3, 2 22 ) 9] A7AEe] o8]
5 &8} AR EelleS 7R AES Ve EN AE
A A 8-S T3 F vk 2lo] weith4, 7,8, 17, 21).
9 MAEEL 3714 Aol THE TY B@AaYoE AR
& 5 Ao, diREe] A9 ol gk 7)gte] w9 A3
om(4,19), 5 D7 gt ATE, B 714
o] AT e AH 2 IEfo] AESH Esfol gk A7t
T2 o]FojA gt} &S AA| 2dE FRe AHsHA| e
FTEHSolAM 9 AFo] T2 o]FoAgtor, B3t AFE o]
gk 519 AALZP 0] FE o]Fojx & AHo|th2l). 1 EE
2 AFolXE F7] wiA] AdellA o] TAIZE Bt T ol
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F& AFEIAE AAAHL] pH 2 25 2 F, A4
H%"%’é}oi AEH F7to] GIEE A9 YestH e 4°C o}
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AFHE 77 29 EYL 100mle] F7HjAE &2 500ml
o) f2) wjepyel 1% v BES S AAek
o}, Age] ALEE TR e] 24 (gl)e T 2th. KH,PO,
20, K,HPO, 2.0, KNO, 1.0, (NH,),S0O, 2.0, NaCl 0.4, MgSO, *
7H,0 04, CaCl, - 2H,0 0.04, FeCl, - 7H,O 0.02, trace eement
SL-6 1.0ml, vitamin solution 1.0ml (trace dement SL-6: ZnSO,
7 H,0, 0.1g, MnCl, - 4H,0, 0.03g; H;BO; 0.3g; CoCl, - 6H,0,
0.2g; CuCl, + 2H,0, 0.01g; NiCl, * 6H,0, 0.02g; NaMoO, * 2H,0;
digilled water, 1,000ml, VA-vitamin solution : biotin, 10 mg;
nicotinamide, 35mg; thiamine dichloride, 30 mg; p-aminobenzoic
acid, 20mg; pyridoxal chloride, 10 mg; ca-pantothenate, 10 mg;
vitamin B12, 5mg, distilled water, 100ml) ¥} == 28°C2
FAAROH 150rpme2 o] &3F X' sttt 7o HE
2 A wd FA 919 2307 Tt 7o £ElE 95t
S 1L,000mgL (whv)7F B gkxge g gk F7] 3hd uijA|
o] FAE HE3t] drek plate method?l spread plate method=
AT

=
-I_
o B e 23 94 F JeEEE(BX 41, Olympus,
an; x1,0003t4.0.™, 7}7] d52] 5432 A dnEe
%%_r‘s}aau}(sxm, Olympus, Japan; x1,000). 2==¥ B|~EZ
G FE° ti3te] APl 20NE (Biomerieux,
France)—e— A8t st B AEE AAISHY2H, 16S IDNA
A4 g A B4 53 598 AAISHAH 16S rDNAS
BAS 95le] 759 Genomic DNAS 3331991 intronbio
212l G-gpin™ Genomic DNA Extraction KitZ AR5}t PCR
Al Universa primerZ 27F primer; 5-AGAGITTGATC(AC)TGG
CTCAG-39} 1492R primer; 5-ACGG(CT)TACCTTGITACGACTT-
35 AHE3IATE PCRS 94°CollA] 30%, 56°CollA] 30%, 72°Cell
A 3053t 0cyclex F8Y3FATE PCR productes 171953k
dution $, M3l Zo}x Je]Z SolgentAkell sequencingS 2
st o, AxEAS CLUSTAL W software (2003 AF&-3}]
Akt A2 E dHolEl= NCBI (http://www.nchi.nim.nih.gov)
o4 BLASTS} 16S IDNA frAKE 2|5 ARk ATt A
AF BAe TSA (tryptic soy agar) HiR|ol] 24X7F v & A
Ho] 2WkS FE3le] FAME (faty acid methyl ester)S GC

Pseudomonas aeruginosa K143 o]

3 ool etk 2a 157

2 B3t AWk & 2 #2492 KCCM (Korea Culture
Center of Microorganisms)ell 212 s}t

AJRHAE

EOE e RHoZ AT HAES 5ol 239 F
Atk 56 20000mMgLOE LG FIMIR|A 2447 718
TTE Y 559 5HE 2HF wiX o] Ajuledste] Azt
HE FAEE 4390 5 3}

SHAHe 28 B E glel 7] ¢
& 10,000xgell A 187 QAEE o, AeAS AAs)
YRS TR Bfste] S8 A8kt 3zt
Foll, FE= 05 o] dFE HdIsion 9 dFE T

AA Bl=Eo] ARSIAT. S AA AFel 221 8715 T
o X3 g {7 FFES %%_% ‘% 7] St gkds) 2
BE AT 120ml &3] 2 wfjdel 10mle] F7|ujAE Hal
HEE-HEF AEe ¢FvF i RS fz} % S+ 1,000 mg/L
2 9N HEFE 57 20000mgLE 29 F-7uiA]l
A 24X7F vkt 6,000 rpmell A 1 51"&; AARg] ATt Al
TRl #E P F, ¢ S T wHESke] oyt
Aol Holdls et FiRAdw-s AAstd FUT Tl Al
B5E 7S 19l WWE FE3 3 28°C, 150 rpmoll A 6d7F

wjaste], gello] FEs1e] A7 7S GCZ SAHAUT.
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=
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239 HAREES Edlo] Add 188 F59 sty L%,

(<)
pH, 7] HE #5E, 7IATEE Tt Fo| SHAIAL F
A wjok QA =& £ 10, 20, 30, 40°C pHE 5,
6,7 8 9 %7 A% &=L 05 1, 2 3gL (Wh), 718%%=
1,000, 5,000, 10,

= 05,
000, 20000mgLE A& oH, 7242t 3,
=)

HjAlel] Holl= b SREES

K142 o] &3] S8 1,000 mg/Lol]l thate] 72417F B<F HF
ZA0M9 AA B8-S 33 2% 30°C, pH 7, 7] A
Z 755 10gL. 7129 AA 717t 52, B34 %A (DRA00O,

HACH, USAYE A18-3l] eoonmwu FAEE 24 gow
N @) AL Lousitt. E, 27] 712 FEW S5 A

s AAlsto] 2t 71 EEd Eﬂﬂ o] Bl Fde Btk

HjgFd o] 55 FE317] st FYHIE(vv)9] dichloro-
methaneS 311 28°C, 150 rpmoll A 30%-7F Aekstdct. AF
FH fF7] &ulE 5miS 20ml viddl B3] sodium sulfate
anhydrous 2ol & 4o} Algol HollS 58 AASIL 2um
pore sze HIEE FEZ AE F, 2ml viddl] Bo} GC 43}
At BAEA] vEE =T X 17 EZo| 7} 500 ug/miA
Al FollE DRH-FTRPH (AccuStandard, USA)S ©AE =
43l BSision), $47 HPIE PR EEAe

o} 5z10] & WA U AR BAML SEIIE oo
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gatgon], olel met £4 ARe] B 73 WHAE 259
AFA 02 WE B o) ek

GCEMx7

7683B series autosampler (Agilent Technologies, USA)S- 213H
6890N Network Gas Chromatogrgphy sysem (Agilent Technologies,
USA)S ARESt 5ol A7 w55 S H=719 &
Fe BZole37=7](Flame ionized detecton)o™, ZH-&
HP-5 (30 mx0.32 umx0.25 um, J&W, USA)S AM8-3t9ch 9]
T £ 250°C, AE719] LEE 200°Co|9t). LELEE
40°Coll A 1EZE ]8It} 15°C/mine-2 5-23Fe] 290°CollA] 5
B fA8hs T2 039S ARSIt

% Wl 5714 f w8l dFE westaer a9 A
5, B 9 3015 #ESIG) o] Fdl de 1Y L
2 B¥(20-30x3.0~40um)el e, YA 0dFE I
A2 ZAAY 71 D (0.4~0.6x1.2~1.4um)e] 7ol it
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AAEIAT. 21 A, K147} 5 1,000mg/Lell A 6U3F 833%5
AASA 7F =& 8-S HAH(Tale 1). Kl4= 13 540]
™, RodFEE Z7]= 0.8-09x1.2~1.4um (size: widthxlength)©]
AT} APl 20NE Kit (Biomerieux, France)ell )3t Ada] - A35}8h
X EAL olgsle] 543 A, nitrae®] nitrites, nitrogenS 2
3, arginine dehydrolase, protease, cytochrome oxidase El|~E°]]
FA-S UEMN ™, glucose, mannitol, N-acetyl-glucosamineg,
gluconate, caprate, adipate, malate, citrateS AL&-dte] A &
AATE 22} indole AYAF, adidification, uresse, B-glucosidase, B-
glactosidese HI2=Eo| S4S YERH O W, adiinose, mannose,
maltose, phenyl actates BHAaY o2 ALEElA] £, Ad=
apiweb™ (http://apiweb.biomerieux.com)el] AJ3}eHd H~E ZH3}
£ A3 E A3 Pseudomonas aeruginosa (99.5%)% &9
At

TS 16S IDNA 4 9 2t 418 Bt 54 A7
Pseudomonas aeruginosa strain 8%+ 1,400 bpoll A 99% X313
ok 9] #F= - Edlse] Jukar gEA vk AR 249
A, O ARe 3E 29 29kom FAE 04882 P aeruginosa

2k gk

2| Hj oI}
nlEe] e WGkew B pHol YR WEom, R 2]
& 3% wEo geNE e fok =7, S5e] Ao

P
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Table 1. Theresults of screen test for kerosene degradation by bacteria
after 6 days (initial substrate concentration : 1,000 mg/L)

Strain name Residua conc. (mg/L) Rem. (%)
Blank 993.9(+22.0)
K14 166.6(+22.0) 83.3
K6 228.7(+26.0) 771
K12 249.1(+1.4) 75.1
K31 249.2(+16.7) 751
K17 294.6(+1.9) 705
K8 331.8(+58.6) 66.8
K9 483.3(£12.4) 51.7
K24 509.6(+41.9) 490
K29 578.9(+18.8) 421
K4 584.0(+142.4) 416
K18 597.7(+7.1) 402
K7 625.8(+13.6) 374
K19 667.4(142.7) 333
K26 773.9(+75.8) 26
K10 788.5(+0.1) 21.2
K5 816.6(+93.2) 183
K20 821.5(+115.2) 17.8
K22 826.3(+20.0) 174
K1 839.8(+29.5) 16.0
K23 843.6(+98.1) 156
K3 875.6(+102.6) 124
K2 876.9(+83.8) 123
K30 886.5(+58.3) 1.3

* REM. ; removd efficiency

T

o], 71dE x| BE vAEe] &4 T3 s WA Hrh
w2 E2] &g ofsl 7129 AA Fgo] GEA7] Wi, o]
of W& o] HA wjg 21S Fo}l AEstaA} stk 27
RS &0 WE 57 AA 439 widxde 71dsE
1,000mg/L, pH 7, 283 &% 30°CE FA3t] FUc} 724
ZF Bk ¥, 27] HFE 7EFE 05, 10, 20, 30gLY] =4
o2 A3 A9, 7] FE vEE 10gLY W 815%= 7
=2 AASE RoFAtk(Table 3). 572 Fxol W AAA
HolME pH 7, %= 30°C, 181 27] HE #F%E 10gLE
FAEPeH, 2 Ay 7243 ¥, 57 1,000mg/lLY w 81.0%,
5000mg/LY Wl 57.4%, 10,000 mg/LY = 47.7%, 20,000 mg/L
d o 236%2] AALES 47t HAFQYh AHo R, Klde
S 1,000mg/lLelld =& AALES Ho|a e A & 5 3
AL, FE7F EEFE AAEC] oS & AATH(Table
4). v 2x0] Wslo] mE FHAIALFANE pH 7, 271 A
Z I%5% 10gL, 283 5H5% 1,000mgLZ FA5ke] F

il
fl
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Table 2. Thefatty acid composition of P. aeruginosa K14

Pseudomonas aeruginosa K145 ©]43F 579 M&Esks 23 159

Retention time Shorthand name Systematic name %
2.988 10:.0 Decanoic acid 0.35
4.040 10:0 30H 3-Hydroxydecanoic acid 5.93
4557 12:.0 Dodecanoic acid 415
5.046 11:0 30H 3-Hydroxy-9-methyldecanoic acid 0.09
5.099 unknown 12.484 0.17
5.912 12:0 20H 2-Hydroxydodecanoic acid 6.90
6.060 12:1 30H 3-Hdroxydodecenoic acid 0.47
6.284 12:030H 3-Hdroxydodecanoic acid 6.22
7.016 14:0 Tetradecanoic acid 0.70
8530 15.0 Pentadecanoic acid 0.36
9.328 Suminfeature 2 0.10
9.870 Sumiin feature 3 18.26
10.018 16:1wbc cis-5-Hexadecenoic acid o1
10.171 16:0 Hexadecanoic acid 20.82
11.528 17:1w8c cis-8-Heptadecenoic acid 0.27
11.689 17.0CYCLO cis-Methylenehexadecanoic acid 031
11.879 17:0 Heptadecanoic acid 0.12
13.229 18:1w9c Cis-9-Octadecenoic acid 0.15
13.321 18:1w7c cis-7-Octadecenoic acid 34.05
13.625 18:.0 Octadecanoic acid 034
15.194 19:0CYCLOwS8c cis-8-Methyleneoctadecanoic acid 0.13

Table 3. Removd efficiencies of kerosene according to initial inoculated
cell concentration (temperature : 30°C, substrate concentration : 1,000

mg/L, pH7)

Table 5. Characterigtics of the effect of temperature on the kerosene
biodegradation activity of P. aeruginosa K14 (substrate concentration :
1,000 mg/L, pH 7, initia inoculated cell concentration: 1.0 g/L)

Cdl conc. (g/L)  Residua conc. (mg/L) Rem. (%)
0.5 205.9(+50.9) 79.8
1 188.5(+0.1) 815
2 193.4(x1.4) 81.0
3 216.6(+58.0) 78.7

* conc.; concentration, Rem.; remova efficiency

Table 4. Effects of substrate concentration in remova efficiencies of
Kerosene by P. aeruginosa K14 (temperature : 30°C, pH 7, initia

Temperature (°C) Residual conc. (mg/L) Rem. (%)
10 811.8(+32.2) 20.3
20 465.0(+8.6) 543
30 189.8(+8.2) 814
40 225.7(+3.1) 778

* conc.; concentration, Rem.; Removal efficiency

Table 6. Effect of pH in kerosene biodegradation by P. aeruginosa
K14 (temperature : 30°C, initid substrate concentration : 1,000 mg/L,
initial inoculated cell concentration: 1.0 g/L)

inoculated cell concentration : 1.0 g/L) pH Residual conc. (mg/L) Rem. (%)
Initia conc. (mg/L) Residua conc. (mg/L) Rem. (%) 5 544.2(+48.0) 465
895.9(+52.3) 170.6(+8.0) 81.0 6 273.8(+14.4) 731
4643.1(+15.8) 1976.3(+225.9) 57.4 7 200.8(7.3) 80.3
9672.2(+51.2) 5057.1(+165.8) 477 8 214.0(+10.7) 79.0
18569.4(+350.2) 14187.5(x172.1) 236 9 278.2(£35.0) 72.7

* conc.; concentration, Rem.; Removal efficiency

* conc.; concentration, Rem.; Removal efficiency
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ow, 7207 & ket 30°cY ), 81.4%2] JFE TS A
AES BAFAA, 40°Ce] A$ole 77.8%] AASS RoF
th(Table 5). pH W3l W2 AALFNHE L% 30°C, Z7]
AE #F% 10gL, 183 S5 % 1,000mgLE 2|5t
FAck 1 A7} pH 7014 80.3%E 71 = AASS B
), pH 6, 8, 92] ZANME EF 70.0% o] AAES K
oM, We W9 pHIME 71A AA &85 BYSs &
T 91‘213}(Table 6). HAETH R, 5o HA Rl o= %
7] 3% #%55% 10gL, 5 1,000mglL, <% 30°C, pH 7°]
A7 = ATk,

A A

SHAA 1a8s 752 P agruginosa K145 ©]83fo] 57
o] HHE) vtz R AHE 27] FF ¥F= 109L, 5
f 1,000mglL, €% 30°C, pH 79 ZA0=Z K149 thale] 12
ARy Ao ® =A% A}, 7277 B9 80.0%0) =S AAE
S BAFHFg. 1). Az 712AAPoE T/ 200mg/Lel
tete] SYe ik 202 1243 HA0 R =43 Ay
AIZE B9 95.8%2] AATES HAFolon HE AF FEE
88mg/Lo]t}. TEgh, 500mg/Le] Sroll tidte] e wjdz
o2 AT Ax}, 7277t B3t 83.8%= A AL o] An2
Hol, Klde AsEe] Gl 28 Al AARE ] Holto
o, Ot 5 WM E 71d AAEEC] B4 YeldS &

Jor

1 Hr

N J[N

A)

S 20 0.250

g

< 200 10.200

2 e
= =
E 150 0150
= [}
s [
= =}
S 100 0.100 =
P g
2 50 0.050

g

]

0 : - . 0.000
0 12 24 36 48
Time (hours)

©

% 1200 0.250
% 1000 0200

S e
£ 800 =
E 0150
= [—a)
S 600 =
g 0100 £
: 400 B
§ 200 0.050

M

0 0.000

0 12 24 36 48 60 72
Time (hours)
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71443 072 54 5000 mg/Lell tske] %7]
TEE 1L0gL (Wh), &% 30°C, pH 79] Z10= 124]7F
Aoz ZASH AF} 48A7F U 42.0%2] AATS BT
om HE IAF FEE 29172mglLolglth 7129 &7} Ho}
x| 73%, A7) WAl L AAEES O obd AoE HRAMh
S K17t SddT2 AEEHAS Ao &7 o vAYES
Zﬂﬂﬂ 2 83t9s Al Tsﬂﬂ«l zfol& ol 7| flete] Eg
H 4l SR e S ARSSte] K149k HIwAAS A
Alg A3}, K145 1,000mg/Le] Srell thate] St} frAt
3 AA &8-S YeEitk(Table 7). @YTFESE 359t
AR 88 Hole o|fEA, K17} T2l 718S Al
Aske g Foll 33 HAS 7FsAol Jen Ee, K1t
Tl A-gste] oAy wke] FTFAA V1A AAEE

(nd
g

I

Table 7. Kinetic parameters of P. aeruginosa K14 for kerosene biode-
gradation

Initial kerosene Growth v Degradation rate
concentration (mg/L)  rate (h™) (g kerosene/g cell/day)
200 0.0004 0.0679 1.8911
500 0.0017 0.0632 2.3136
1000 0.0030 0.1390 8.3943
5000 0.0033 0.0404 6.9180
*Y; Growthyield
(B)
% 600 0350
£ 500 ¥ ~——1 10300
= o
"E 400 0.250 S
E 0.200
£ 300 =
g 0150 3
[ 0100 =
g
§ 100 0.050
I R 0.000
0 12 24 36 48 60 T2
Time (hours)
D)
__6000.0 0.500
] e A e ’;0.400
= “"‘s\ >
- 4000.0 } o
£ ~ ¥ e 0300 ©
g 300005 ~——o——q a
g 0200 S
S 2000.0 g
s L=
£ 10000 0.100
Q
0.0 - - . 10.000
0 20 40 60

Time (hours)

Fig. 1. Biodegradation of Kerosene by Pseudomonas aeruginosa K14 strain. Cell concentration: 1.0 g/L (wi/v), temperature: 30°C. pH 7, initial
substrate concentration: (A) 200 mg/L, (B) 500 mg/L, (C) 1,000 mg/L, (D) 5,000 mg/L ( <) contral, ( [] ) biodegradation, ( A ) cell growth.
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Fig. 2. Gas chromatographic profiles for medium extracts from P. aeruginosa K14 cultivated in presence of kerosene (A) 1,000 mg/L of kerosene,
(B) biodegradation of 1,000 mg/L kerosene by K14, culture after 72 hr. The remaining kerosene was 198.7 mg/L and (C) bioidegradation of

200 mg/L kerosene after 48 hr. The remaining kerosene was 8.8 mg/L.

< T8t FARE 7189 AAES Kol Ao AR,
STHA 2 K SEH ARt =EE
Ea71ZF Fo] 579 AA 932 BES Hol P.oaeruginosa
Kl4e @A19] 935 Tt AAE 4 e Aoz Btk
71e] 7] &7} ZF 1,000, 200mg/Lell A 2 whe- Al -
=729 Bk BHY, e 71EY W, F8 G S22
adhs AE Holr Hlo|laelRle SWle AE Btk 1
i AeE 7149 W, =2 93 5 wjo]x 2RIZMA] AaE=
A B Aoi(Fg. 2). T3 7129 27] FEd w2 7o
AEE 9 71 AA £EF FSItH(Tale 8). Kl4e 557}
FoHdas 9] AEEE woe AEE Bk a2,
7149 s=ol we o] $5E(cdl yield)> Pseudomonas sp.

Table 8. Comparison of kerosene remova efficiencies by mixed
culture and K14 after 6 days (temperature : 30°C, initial substrate

concentration : 1,000 mg/L, initial inoculated cell concentration :
10g/L,pH7)
Inoculate Initia conc. Residud conc. Rem.
(mg/L) (mg/L) (%)
Mixed culture 902.0(£65.3) 101.4(+3.8) 88.8
K14 993(+15.6) 166.6(+22.0) 83.3

* conc.; concentration, Rem.; remova efficiency

]o¢ 1,000 mg/Loﬂfﬂ 7}%} =2 # ]01 6.092¢ kerosene/g
cell/days YERATE.

ATollMe G dFl F g FEelMe] a&F<d
S BESH Aol Bt ﬁ? Tt o]He] T
A=8H Aol Bt A= arEEe] Ldd FFH] o]Fo]
A ko, AA7IZ o] A, Zﬂﬂﬂ 2 Al et =
Al bt 23, mAE] o7 S Al o] FEH <
A7) 7 EHs] WA AT} Gouda 5(2007) F-7]Hl A el
A 2%2] S5S Pseudomonas sp.5 A3l 21U7Hl] 89%s
AASReH, FFEEE 2,200mg/LATH Wongsa 5(2004)&
P aeruginosa WatGE ©]83le] 10g/Le] 5R/E 14d7Hl 70%
A AR FFFE= 3,000 mg/Le]ATt. Saade 5(2007)>
filamentous fungus®! Aspergillus ochraceus NCIM-11462 A}-&
ste 2097t 50~-51mgimle] & 77.5% AA}AE ¥ A
4 abiotic loss= 20~21%= UERTE S A77E¢- 2 5(1)
£ P aeruginosa F7225 o83l 1%9] 57 2 A ET&
011 0.15% ARG HAE H7bste] 33 AALAE /\]f&
A}, 04.8%2] AAEES B #S HEA Fe

d

&mzr
F—H
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JA] 68.8%7} TAdHe AL BAT) OrtegaTrego S(15)S P
fluorescens?} Bacillus subtilis’t 575 ©Y g4ho 2 AR}
= AL Y=o, P fluorscens = 0.2%2] 555 79
Tkl 84%, B. subtilis= 70%= A ASIAT ol 5/7F &
STollME 4] 71 717ke] E8f7]7te] dasithe 31s Kol
), 79 “4 2t FEe 320mglLE YT 9 A o
M 7] 57 T& 1-2%= 7~2197te] H3)7]7F F<t 70~90%
o AAEES BAc) T3, AFYHAS abiotic lossT 20~-60%
o2 i AS & F Atk ol mAET] o8t 5
AA= L 87 e A 7&43}2 B 5 qlom, nE] ot
At a8 28-S dss] Hsixle AHW fr71sleEe] 3
WS 9] 915k Al=Elol A e] d3o] AAlEojol & Hog W
oItk @A) 2006 E7HA 2] AR Alal PAE 19223 PAE
EXESFe ARE Ao E XA FHo|glom, A 7|Z Q] AxE 1t
A ook, vt A5, 2006 SHEG ATt
A1 LAE HAAIA AR-F2] TPHEA Y 58 == 800
mg/kg ©lTre] 10,9797, 800~2,000 mg/kg®] 15174, 2,000 mg/kg
olito] 20671024 Hil QPEEE 3992 mgkglE UERytT
200532 9= vl E 800 mgkg vIwHe] FEA57) 7}
# Wol Yehtom Hi 23174 mgkge-® UERITEH 4] &
GExrof gro] B AgoA = 200-5,000 mgkge] =4 &
Yol 9t g ATsider, AFWH Y aiotic loss=
1% meko 2 vEdt) 2] %7] 200, 500, 1,000 mg/lLe] E%
o Ae] 7247t v F S5R2] FE=E 88, 81, 200mglLoZ 1}
Eidth fRE Q9% EdA SAMES B3 5F AA &
TE 22 &, 239 H2EE st 1 A7} Pseudomonas
aeruginosa K145 E2]3t9t) K14ol 213t 5172 &4 #|A il
& AR, % 0°C, pH 7, 7] HF dEE 1L0gLS 73l
o, 7189 Fx7F 1,000mgLolRe w, 72A17F 5t
80.0% ©)/de] AIHEEE BT 7|A 9 AA 5= 60929
kerosenelg cdl/dayEX, olele] 7] 718 ¥% £ 71 &8 A
A E55 YeERITE =3 22 w5 o, T3 755 ol &
g AA AFAHR} TR AARES B F U ATE F
fr 200mg/Loll thake] 48A13F FRF 95.8% o4l AARES
HofFolon, A A7 sEc 88mglLeli
1.891 g kerosenelg cell/day= EFSAT] 500mg/L/] -0 EHo]—
o 2o wdxRdoz At A7, 72417t Bt 83.8%E A|A
3leh A 45E 23149 kerosenelg cell/day= VFEFSTH 11
EE 7 5000mglL (wiv)oll tiste] AIAEES S5 A,
4817 Bt 420%0] AASS HAAFTh AA == 6918
g kerosenglg cdl/day= UERTE Kid4e 7149 27] 5571 =
OHAFE o] AAEET BoAe AES Bk ey, 7]
Ao 5 = FEE 9 VEY AAEEE 2T)EE
1,000 mg/L ol A} 7P7l 7P =& 6.0929 kerosenelg cdl/day, 0.139
2 UERgon 1 o] sRolAe ol AdS BTt
7149 93 W3t S BH x| VA T8 U
=37} Fadke AEFe Holm Ho|aeRRlE SHE B
Rtk ey Aex 71dY W, =8 33 % Ho]x 2RIzt

ﬂl
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A Hass 4% & 5 3k °l= P oaeruginosa K141 9]
H5F ZH R o8 RE S 27 TR gEHoR B
o, Aerr A= oI Ao e ol 8=t wole
ZAo® Mtk AnHog Kide We W99 71d sEolA
= AAEES BoFolon, geby gt 7dsEs o9
Aol AesH Aeld agHos A = s A
o2 AlsETh
HAe| &
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ABSTRACT : Biodegradation of Kerosene by Pseudomonas aeruginosa K14
Jee-Young Kim and Sang-Seob Lee* (Department of Biological Engineering, Kyonggi Uni-
versity, Suwon 443-760, Republic of Korea)

Inthis study, weisolated 32 strains of kerosene degrading bacteriafrom oil contaminated soil by enrichment cul-
ture. Isolates were screened for kerosene degradation efficiencies and K14 were selected which had the highest
removal efficiency for 1,000 mg/L of kerosene. K14 were identified as Pseudomonas aeruginosa by mor-
phological, biochemical test and 16S rDNA anaysis. The optimal culture condition were determined as initial
inoculated cell concentration, 1.0 g/L; substrate concentration, 1,000 mg/L; temperature 30°C; pH 7. When we
enforced batch test in this condition, K14 degraded 72% of kerosene with 1,000 mg/L during 72 hr. And, at low
concentration (200 mg/L), K14 degraded 95.8% of kerosene during 48 hr. As aresult, kerosene biodegradation
by Pseudomonas aeruginosa K14 could be useful for clean up of groundwater and soil contaminated with crude

oil.



