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Pseudomonas aeruginosa KS470] 2|st
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LAY P E7} ol B¢ AAF-E DY FF 98 A EGA A2)E 3= b o] T4 o) Qlv}. AA, A4}y
FrE2NE 37) FF 8170 & £l 8le o] 5 AR 8l 5ol 713 & FFE, 484 7 ol 90.4% 2 A A g2
X 699.1 mg/L) KS47& AE st} KS47-&- e 34, A=) - 34314, 16S rDNA 971 M Q, 282 A4k 34
£ %3 Pseudomonas aeruginosaZ- $A A QY. P aeruginosa KS47& A2 49 02 A3l A 81 &
NSl L, LS 2 A), HA Bl 222 1.5 g/L(wet weight), pH 7.0, 30°Co] S1th. H A 27 #}ol 2] AALg-2]

AA%SE £ A, 1,060 mgLe) AAFE 1247 Vo) 83.7% AATS FAsid
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e 4718 AR A g4t vpEe &
ola, &%, W7 715-¢ ke Hes UdyA Yk, 5, 10, 21).
e RS AAT 7 fr(base oil)oll FASA 2E Hv)
Ag &35l e}t vl4-84 DA -(straight or insoluble oil),
84 Aafr(water-soluble oil), T4 H2H-(synthetic oil) 2
F3A H2 - (semi-synthetic oi)E TEITHT). AL, 8734 =
WHol|l A Bl4=87 Aahfrol 2] F3 2Y Fofl YEE oY
NAER QI 54 FA7F A7Igel we), 84 Ao
ARgol MR} Soksta Itk 3, 484 HAME HIS8A4
Aabfroll Hg| nulo] A= Yzpo) Sp3le] dukall
& 2ol wol| ARH T o} 84 H2MRE FE mineral
oil (60~85%)¥ emulsifier (5~20%), 27} (surfactants, biocides,
eic)EZ TAEC] Atk AR T, AaHe 288 doda, 3}
A, WA 550l £ A W), B3 WS T
W), A H71E Y BT VA, A%, AER) 5 2
Sk o) ol wE) vl oF 13.8%% Fskn lEw, #H A
Abfre] MRS Az 1409 B A3)Eke Ao dEA Yt
(15). o3 {5 Aty A8l =13, 348t a2la A
=3 Aol tig At FEEHATHI2, 13, 14, 15, 16).
199090 Zol= F2 33, 3154 vy, ultrafiltration,
I e e g AMNRE HEsldaes, 15), M=
Aol o3t HA AAT A ¢|FoixA] it WESHA
A= W gt Ee8 el 2§ Xzl g4 Haskd o]
FolH (11, 21). e ), 33k Hzdhy 1o 2344
A BETH A/t Ao} AgHoxE 497 B2 Ao
(8). L&Y, AAZLA] u| BBl o3 Hakgo] ARl B3 A
T E8RF30, 23, 259 Q3 RajErtn EasolA ik

=
=]

L —
b=

*To whom correspondence should be addressed.
Tel: 82-31-249-9642, Fax: 82-31-249-9139
E-mail: sslee@kyonggi.ac.kr

22

Methylo-
bacterium mesophilicum, Microbacterium esteraromaticum, 1%
3L Microbacterium saperdae®] E3HFTT 48,000 mg/Le] HAk
5 10071 Well 80% AIASIA, ol&E =F sl F
& W, A& 7hsAde] AAThR3). EFTT) 9% Ak 2
3 Aol Wial, ©U FF e ATE FARE Bhdes
A ALgEte] ARl aFEel BR d7E FRER e,
3, 20, 24), o[ &9 Aot Eafsel @3 Ae A o1Fox
A 3t BATA BRaR AF F, Pseudomonas aeruginosa
EMS10] 4 whll 2,800 mg/Le] HARZE 45% AAT 4 Ut
= Bk Hof glg ol Ark).

e, 2 Agxie ARt 2R ge e vy
TFE ARt 2AE W) BESH o2 Agshe Ae 53
o 432 FYsAct. A FAEA QS W SR ey
B 3714 w38 By, o] F 1ESE RS Halst
= °d 55 Fohfo] $3T B, Tk 29 #
S5, pH, 221 S50 e A HY 2 208 B3
At

Agrobacterium radiobacter, Comamonas  testosteroni,

Az W
TFEEE| X ALZHIX|

FETAER ] A5 AHea2=d O L8RS PH3}H]
1% (v/v)E Nutrient Broth (Difco, USA)el] W olFa1, 28°Col| A
48717 Bt s 210k Nutrient Agar (Difco, USA)©)
streak plate methodE ARS-3le] FFE Eelelrh £ 4g9]
A oA AR A SAIA AlxE 584 HakeE,
micro emulsion type, pH 9.4, Z28]31 3|42 -F W& g &
AL Zreth YW 2 mineral oilo] 60~85%F 7P B H
& AABEAL QLAL, emulsifier, surfactant/} 5~20%2 X RSk
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Table 1. Composition of Bushnell-Haas medium®

Component Amount
K,HPO, 10g
K,HPO, 10g
NH,NO, 10g

MgSO,7TH,0 02g
FeCl, 005g
CaCl,-2H,0 002g

#pH 7.0£0.2, DW (1000 ml)

ot 2 o]2e) H7HEZ(chelating agents, coupling agents, anti-
weld agent, anti-foaming agents, alkaline reserve, dyes, corrosion
inhibitors, biocides bioresistant components)©] X&=o] Qi) F
Z8lx]= Bushnell-Haas (BH) medium®] AF&Zlth. BH
medium®] 24L& T3 Zth(Table 1). 128 ¥lA= 1.5% 3
£ il A3kt

i 18 g 25l 23 MY

ANE IEEE EIfshe TFE AEsy] Hste, 23d
HEEE HJAIEIATE wWiAlE H2HE filteringdted 1/5 32
% o]ZE BH medium®l 0.3% (viv) 371 & AL M35
o} BHE 40 ml test tubed] 16 mie] FFE wiAE B &,
NB HjA|ollA] 24A]17F B4 vidSt T 1% (viyE 222 tube
ol AZ3IAch AET T 28°ColA] 4847t B9 A& 57
HjokS AAIEATE 24, 4841710 40 ml test wbeE FE] 2 ml
¥ #ZE ¥ membrane filter (ADVANTEC MFS Inc., 0.2 pm,
41PE I3 Filter A3, EHEHE A2 2 F
A& (blank)E 2o] SATO 2N, SAHUL AE5Y F71E
2 CODcr A9l 23] A=At

T ©
HAGE TFSE Bisls e A" == JYA
- Bt B4, g 4, 83 A £
s A8t AT FHEE 5L O S sk

BEA W] (BXS0F, Olympus, Japan)e 53l ¥ej, 27] € 1
# FE3S BE sisier, A - 433 542 API Kit

20NE (Biomerieux, France)& AM&-3t] &4 F-&, Tjesth g
3B JhrRal, © A, TR gAY o)E Ofl—r 59 24
AHE g AFSHY. ol wE B4 Aol Bergey's
Mannual of Systematlc Bacteriology (45 318l FAsIAT
HEFH, 16S IDNA 52, AMhat B4(18)& 2AI8H5A0

(1) 168 IDNA &

A TF59] 16S DNA 971A<E B2 universal primer]
forward primer, 27F; 5-CTG CAG AGT TTG ATC CTG GCT
CAG-3'%} reverse primer, 1492R; 5-GGA TCC CAG GCC
GGG AAC GIA TTIC AC-3E& AME-3t4th PCRE 3171 93]

Pseudomonas aeruginosa KS479] ¢)&k 75-_‘_]’“’0.4 B3 23

50 w12 PCR tubedll template DNA ©F 50 ng, 2.5 mM dNTP
25ul, PCR buffer 5 pl, primer 232} 2 ul (20 pmol), DNA
polymerase 0.5 ul (2.5 U, super biotech Inc, Koreays g2 &,
SHTE o83ty HF F3) 50 e ¥EAE vHE]Th PCR
£ iCycler (BioRad, USAYS AM&-3}e] =83t wke =42
94°C 5%3F ¥hg, 94°CollA] 30%, 56°ColA] 30%, 72°Co A 30
ZZ 303 AAlstgen, vigto g 720CoA 30%E DNAS
*EL]'ﬁU]' PCR 2HE2 1.0% agarose geloll A719% 3190
A719%-& F3ix E2]" 7} PCR 2H&2 Gel Purification Kit
(Bioneer, Korea)& AH&-3to] AA|314th A E PCR &2
pGEM-T vector (Promega, USA)el A 43t4eH o5 E coli
DH5c0l ¥AAE AlZ] T blue/white screening® £33} clone
& AP Clone ZYAMES FAF F Zekanso]
AdE {HAe] @riNES BAEHETE B4E drMEe
basic local alignment search tool (BLAST)E ©]-&3}<] GenBank
database®] @714 G7} vl LEA3}e] FA B

) A 4

AEE #5E 1.5% tryptic soy agar platedl] streakd ¥, 28
ocollA 24X17F FRE SIElF SHAL, 40~60 mge] FEUE A
gl SRk 15% NaOHE 7} 3 50% methanol £ 1
mhs 7F8kaL, 102 52t vortexE ©]8-3t 4ojF a1, 100°CA
258 U €& Uk, 17 B9 AT A7 2 mig]
methanolic-HCI (6 N HCl 325 ml + Methanol 275 ml)yS 37}
3 &, vortexE o]-83t 102 FF HolF3lT) 80°CoA 108
A EE UM F 58 B¢ A3 FUTE 1.25 ml9] hexane/
methyl-tert-butylether (1:1)& H718l2, 108 5<F 4oiF o2,
RS Aol FAstd 709 Fo2 REAl &, EdS
AA3GTE 3 mle] 314 NaOH (10.8 g NaOH/900 ml Z74)
E H7bstar s E9F 40511, saturated NaCl& B H-E- EHo
=y, BEES JEesn, Aol 28 AEde 238
GC vidl2 SAFTLUC. GC #4122 flame ionization detector
(FID)E 733+ HP 6890N gas chromatography (Agilent, USA)
g ol&3l e, TSBAS0 5.00 library (MIDI; Microbial ID,
Inc., Newark, Del, USAYE E3+d library We| HFE3} vlm
24 &, SH30

MEs =g
29 0EE 07 S Bodos ALasil A3

A ARE R3] A3 Aot 28E TR MY A
AEE 27 gk 1 L kol 500 mH NB (Difco, USA)
HIAE Y& 3, 01% (v TF(5.04x10° cells/m)S HE3)

o FUth 24A17F &, NBOA Bl T(5.54x10° cells/ml)
0.1% (vivyE 500 mg/L A7 3 500 ml F7HiA]6) H
F3le FA BE 15 TFE NBOll 0.1% (viv) HES
o FHS AF, 2817 B F57](lag phase)s HRoH (OD
0.028), °]F 7AIZ}A] /37g38ITE7HOD 0.294) 8A1Z+ WH-E{(OD

0.309) HY-E o]FUTh AETFE 25 93f 1A7F 7HE e
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2 i
haemacytometerS AHE-3t TALE

A7) (exponential phase)S! 8A17F Bt 1 mi¥ A3 &
24314

|24 M -

ScreeningS F3 d& AAHE LEEE Fafshe IF H
A QS 73] A3k, a5 /j F5, pH, &5 G2
3R A8 AAEEY g5 43S 93 500 ml bottled]
200 ml®] NB (Difco, USA) WIAE ¥x B ¥, 55 1%
(viv) HESATE 28°Cel M 24M3E F< R1B B7) Wi g3tsict

HldE FFE AR (6,500xg, 158)3H EJF—SME} Agz

AL z}zt FF %05, 1.0, 15, 20 gL), pH @, 6, 7, 8), &
T(15, 25, 30°C)olATk. ©19)9] =AL FFEE 1.0 gL (wet
weight), pH 7, €% 30°C, 28] FH FE 1,060 mgLI.
Z+ A 274 8y ¥, FH2D SelA 18 & a5 g A
2y Bas-g BEslnh B8 Aol #F HE £ 0, 3, 6,
9, 12717kl Zhzke] wliok BolA] 15 m1e] AlE7}F AHEH A Al
B 94%E-E6,500xg, 15%8)3 F, A5 H-E membrane filter
(ADVANTEC MFS Inc., 02 um, 47®E 933l 47189 &
< CODer (9)°ll 213l S43tTt.

&3 3 &

AATHEA] A AR HE 37) 7F sE 22
sl B2lE 45 BT 19 S4Telen, o] ¥ vl
cocci FENY 1, Uiz 767}14 TFE 0.8~1.0 x 1.0~3.0um =
719] rod Bel ). Eald A=l We oheakdt dakg,
H7HAE dis) A3 % 74018} Alg gt

AR DGR B 23 ME

;!g_/\ iTH a]g]_ 81 H = ,/;;g‘/ﬂ ;g]_/\l-o E‘sﬂ‘:‘o]
B FFE Ads) Hsid _aa H2EE AAIET KS
27, 47, 62, 63, 64 B 27 BE 699.1 mg/LAlA 4847
Well 242} 71.1, 904, 69.0, 77.1, I# 3L 74.3% AASAT T
g, KS 31, 35 @FE 7718 mg/L«l HAAFE 47 481,
42.7% AASAIL, KS 39, 40 TFE 8.0, 8.9%2] xﬂﬂa& il
ATHEIIEE 1075.9 mgl). ©] é#—i-rﬂ S 18

2 Bashe 579 FFKS 27, 47, 62, 63, 64)7} AEHATH
s TFF F, 7P AAE] T2 K847 (904%)°] A 1A
& B3 g2 AE S UK Table 2).

IS8 2ol 2F Y

238& oM e 1A FAR B3 IF Ks472] FH)
87 B3zt A - sl des AAIRE A3, Pseudomonas
aeruginosa® TR FelFH oz O 4 TOEH,
1.0~12 x 15~1.7pme] Z71E 7}2)z, Do) & oAk Fig. D).
Pyocyanin  production, oxidase, gelatin hydrolysis,
malate, citrate ©]-8-ol| A

catalase,

glucose, gluconate, capronate, adipate,

Kor. J. Microbiol

Table 2. Comparison of removal efficiency by selected strains

(Unit : mg/L)
. Time (hr)
Strain No. Rem. (%)*
0 48
27 699.1(£5.1) 202.4(£6.9) 71.1
47 699.1(:£5.1) 67.3(x12.8) 90.4
62 699.1(£5.1) 216.9(x63.4) 69.0
63 699.1(£5.1) 160.0(£3.4) 77.1
64 699.1(£5.1) 179.4(x15.4) 74.3
31 771.8(x1.7) 400.5(x£52.3) 48.1
35 771.8(x1.7) 442.3(x49.7) 427
39 1075.9(x13.7) 989.8 (x1.7) 8.0
40 1075.9(x13.7) 980.1(x39.4) 8.9
#Removal efficiency
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Fig. 1. Phase contrast photomicrograph of KS47 strain that has high
removal ability. Gram-negative and rod shape (1.0~1.2x1.5~1.7 um)
(BXS50F, Olympus, Japan).

o} A¥hS- arabinose, mannose, maltose, phenylacetate= S/3HHS-
oz Ay - BgskE A0 o)X Pseudomonas aeruginosa®}
999% URSFFOH, P fluorescens$Fe 0.1% WX3t] P
aeruginosa® S35 3Uth Bergey's mannual®] P aeruginosa
type strain (ATCC 10145T) T54)s} A - A1tz EA1E v
wE An, A7 IA3hs e RIS THTable 3). 16S rtDNA
A7 ES GenBank databaseE ©]&3sle RA3 A}
Pseudomonas sp.o} 99%9] FANEE BHTHFig. 2). T3, AW

B4 A% Cyp Cigo 30H, Cpyy Cpg 20H, Cpy,; 30H,
C12;0 30H, Cyypp Cigqr Ciry 08¢, Cqq cyclo, Cpg007c, Cgp S
Cioo cyclo 08c7t HEHUTE Cpe0] 24.99%, Cypy wic?t
36.12%2 T8 AW Aoz HEHJh TSBASO 5.00
library (MIDIL; Microbial ID, Inc., Newark, Del., USA) W9 &
ZE3} vla B3t Pseudomonas aeruginosa (82.9%)%. 57

Rk (Table 4).

IEE 26l 259 MT =H A 5|24 Y
P aeruginosa KS478- H2t37F T3he R8I0 A 1.0x10°
cells/mle] FEol4) 8217t loll 1.8x107 cells/ml2.E A3 Tt
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Table 3. Morphological and physiological characteristics of strain
KS47

Character Strain KS47 Pseudomonas aeruginosa®
Gram stain - -
Shape Rod Rod
Size (widthxlength) 1.0~1.2 m x 1.5~2.0 pm 0.5~0.7 pm x 1.5~3.0 um
Catalase + +
oxidase + +
Gelatine + +
Glucose + +
Arabinose - -
Mannose - -
Gluconate + +
Capronate + +
Adipate +) +
Malate + d
Citrate + +
Phenylacetate - -

* ATCC 101457, data obtained from Bergey's mannual of Systematic
Bacteriology (4).

P, aeruginosa KS479) AZujAdRIAS £5317] Yl T+ A
F FE, pH, 20 W& 3 4¥8S dAEY. T B 5
0.5, 1.0, 1.5, I8 2.0 g/l (wet weigh)Z BE 319 u), 12
A Foll, 242} 73.6(x1.0), 82.6(x0.5), 83.7(x0.2), 12T 80.8
L6)%e AALZE, ¥F F=7} 1.5 gL (wet weighyd =7}
AALe] 7H =9 Fig. 3). pH 4, 6, 7, LT 89 =AA
= 27} 29.2(x0.1), 79.9(x1.6), 81.8(x0.1), 1&)3L 69.0(x0.2)%<]
AAEZE, pH 79 W AAEL] 71 EdThFg. 4). 25
23 15, 25, 283 30°ColME 242 77.1(x0.8), 81.2(x0.8), 1

Pseudomonas aeruginosa KS47° 23+ Hakfel Ba) 25

Table 4. Fatty acid profiles of strain KS47

Shorthand name Systematic name® Content (%)
10:0 Capric acid 0.28
10:0 30H 3-Hydroxycapric acid 371
12:0 Lauric acid 4.58
12:0 20H 2-Hydroxylauric acid 534
12:1 30H 3-Hydroxylauric acid 025
12:0 30H 3-Hydroxylauric acid 5.21
14:0 Myristic acid 0.73
16:0 Palmitic acid 24.99
17:1 Heptadecenoic acid 0.17
18:0 Stearic acid 0.35
18:1 w7c - 36.12
19:0 cyclo m8c - 0.38

* Data obtained from reference (18).

23 83.4(x0.3)%9] AAEL B, 30°CoA] 71 Tgol L
= ¢ 7 USUTKFg. 5). Ao AHES 53, Ks479) HF )
& 23U T#FE 1.5 gL (wet weight), pH 7, 231 vl E
30CYS ¢ F AATE HFH g 2 slollx ARy Bl
< B3 A, 12417 Yol 1,060 mg/le) HAMRE 83.7% A
A(74.1 mg/Lm3AtHFig. 6). oA ATl B FFEL A
AHFE BAYU0F AMElY A% 4= ldal Hase] o,
3, 20, 24). B3], Pseudomonasc: WAFERY 714 £3) A
He #Folth®). HAfdA EEE #F F O35%S
Pseudomonas sp7t ZFABIAL AL, ©] 5, P aeruginosa 15%,
P. alcaligens 3 %, P. mendocina 3%, P. pseudoalcaligens 8%, ~1
3L P sturzeri 1%2] Bl E&E VERTH22). A2 29

T %, 7 ARSI & 759 Alcaligenes, Pseudomonas,

TTCTGATTCACGATTACTAGCEATTCCEACTTCACECAGTCGABTTBCABA CTECGATCCGEACTACGA TCEGTTTTA TGEEA TTAGCTCCACE

TCECEBCTIGECAACCCTTTETACCEAC CATTE TABCACGTE TETABCCCTEECCETAAG BECCA TEATBACTTEACE TCATCCCCACCTTCCT
CCEBTTIGTCACCEGCAGTCTCCTTAGA GTGCC CACCCEABE TECTEETAA CTAAGBACAAGEGTTECECTCET TACGGEACTTAACCCARCAT
CTCACBACACEAEC TERCBACABCCATECAGCACCTGE TETCTBAGT TCCCGAAGECACCAATCCA TCTC THGRAAGBTTICTICAG CATE TCAAGBE
CAGGTAABEBTTCTTCECETTGCTICEAA TIAAACCACATGCTCCAC CGCTTETEC EGECC COCETCAATICATTIGAG TTITAACCTIGCGRCE
GTACTCCCCABBCEGETCEACTTATCECE TTAGC TGCBCCACTARBA TCTCAAGEA TCCCAACGRE TAGTCEACA TCETTTACGECATEGBACTAC
CAGGGTATCTAATCCTETTTGCTCCCCACECTTTCGCACCTCABTE TCABTATCAGTCCABETEE TCGC CTTCGCCAC TEGTE TICC TTCCTAT
ATCTACBGATTICA CCGCTACACAGEAAATTCCACCACCCTC TACCBTACTCTAGCTCABTAGTTTTGEATECAGTICCCAGBG TTBAGCCCAGE
GATTTCACATCCAACTTGC TEAACCAGC TACGCGCEC TTTACECCCAGTAA TTCCBATTAACECTTECACCCTTCGTA TTACCBCGECTRCT BE
CACGRAGTTAGCCEGTECTTATIC IGTTGETRACETC AAARCABCAAGETA TTAACTTAC TECCC TTCC TCCCAACTTAAART BCTT TACAA TE
CEARGACCTTCTICACACACGCGE CATEBCTGEATCABGCTTTCRCCOATTBTCCAATATTCCCCACTE CTELC TCCCBTAGG AGTC TGBACCE
TGTCTCASTICCAB TETAACTEATCATCCTCTCAGAC CABTTACGGATCATCGCC TTEETAGECC TITACCCCACCAACTAGC TAATCCEALCT
AGECTCATCTEATAGCETEAGETCCEAREATCCCCCACTTIC TCCCTCABEALBTATECEGTATTAGCECCCATITCCBEACE TTATCGCOCAC

TACCAGBCAGATICCTAGGCATTACTCACCCETCOECCBCTEAATE CAGBABCAABCTCCCTICATCCACTCGACTIBCATATGTTAG

Fig. 2. 16S rDNA gene alignment. Each 16S rDNA gene was compared by using BLAST function of the National Center for Biotechnology

Information.
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Fig. 3. Cutting oil removal efficiency at various cell concentrations.
Cell concentrations were 0.5 g/L (wet weight), 1.0 g/ (wet weight),
1.5 g/L (wet weight) and 2.0 g/L (wet weight). Others conditions were
set by cell concentration 1.0 g/L, pH 7.0, temperature 30°C, and
substrate concentration 100 mg/L. Cutting oil removal efficiency at
each inoculaion ratio was 73.6%, 82.6%, 83.7%, and 80.8% for 12 hr.
1.5 g/L was determined as optimum.
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90 -
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Y
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z
£ %
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g
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g
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Fig. 4. Cutting oil removal efficiency at various pH conditions (4, 6,
7, 8). Others conditions were set by cell concentration 1.0 g/L,, pH 7.0,
temperature 30°C, and substrate concentration 100 mg/L. Cutting oil
removal efficiency ratio was 29.2%, 79.9%, 81.8%, and 69.0% for 12
hr. pH 7 was determined as optimum.

2|3 Micrococcus= AAHGE ©A9o g A8 + U
3). EZ g EHeo HaFolM P aeruginosa, P
oleovorans®] A=} 713 ZRTH20). Acinetobacter T bl
& 243 Yol T2 AFES EJIF 10° CFU/MmD,
Pseudomonas= A2 79 AEQ oleic acidE ©AhYO R
AHE-3ke] 48A1ZF Woll 10° CFUmIZHA] 47 3tathRd). P
aeruginosa AAMTS] FAAER] & W AEA 9} WAl Mgt
AL 7HA3 ksl gl Qokl7, 19). P aeruginosa
KS47 3F H7HA) tig A 3E 7R 2GS gage s
AHE-Ste] g Rolgka Azt o]} 2o] ofd ATEo
A HAAME gAdoEn Agdle 9 759 Bl 2 F
ol M T FHE T3 AR, o5 A 23T
AL olFojAA sttt HAFE Eedon 4HA P

Kor. J. Microbiol

100
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Removal efficiency (%)

15 25 30
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Fig. 5. Cutting oil removal efficiency at various incubation
temperatures (15, 25, 30°C). Other conditions were set by cell
concentration 1.0 g/l., pH 7.0, temperature 30°C, and substrate
concentration 100 mg/L. Cutting oil removal efficiency ratio was 77.1
%, 81.2%, and 83.4% for 12 hr. 30°C was determined as optimum.

1200

— -

1000

800

600

CODcr (mg/l)

400

200 F

0 1 . .
0 3 6 9 12

Time (hr)

Fig. 6. Biodegradation of cutting oil by P. aeruginosa KS47 on
optimum degradation conditions (cell concentration 1.5 g/L, pH 7,
temperature 30°C) for 12 hr. Cutting oil concentration was 1,060 mg/L

( 1 ; blank, A ; inoculated). Each curve represents the average of three
independent experiments.

aeruginosa EMS1-S A ZA X dAE 27]) < 3.0x10°
cells/mio A 8.0x10° cellsy/ml2 =7Vt L, vl 9641 7RI H-E]

I ZF4719 B2k} 2,800 mg/Le] FARE 4y Wol 87%
AASEAH). o9 vinsle] BES W P geruginosa KS47-&
8AIZE el 1.0x10° cells/mloA] 1.8x107 cellsmlE ZA18+51 31,
1,060 mg/Le] g 12413t el 83.7% AAT 4 Ak
wtelA, P aeruginosa KS472] H-3)EE(743 mgl/hre P
aeruginosa EMS19] B EER T ¥ 85 1A 0131
mg/L/hr). ©] AFRZRE, P geruginosa KS47& GUAFFEH,
IR 2EEo] HAGE AAY 4 A& Holg AlgHr)
T B A7 2E AHM P aeruginosa KS479 913 A
AHfr B3l 25 6217 Ujol] o]Fo] Fom, o]F e Azt ME
Eale Hx ¢z, 33 adxE JeldthFg. 3, 4, 5, 6).
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o|ZX 0}, P aeruginosa KS47& 6A1ZF1 ©AIZE Wjell 1,060
mg/L«l HARS2 g9 o] BalE Y= AoE Rl o]
= 2 7o Aaker) 9438 Ba7) ol thE g9le) s
AASE Aoz Hzixo] o & o] Bio g A+rt ol 2
[t AlsEY,

ZAte)

o] =R ARV |ER)Y AYLE S=mEAde] AA
£ whol 3l E A79 (No. R21-2005-000-10045-0)
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ABSTRACT : Biodegradation of Cutting Oil by Pseudomonas aeruginosa KS47
Lan-Hee Kim and Sang-Seob Lee* (Department of Biotechnology, Kyonggi University,

Suwon 443-760, Republic of Korea)

Cutting oils are emulsionable fluids widely used in metal working processes. Their composition is mineral oil,
water, and additives (fatty acids, surfactants, biocides, etc.) generating a toxic waste after a long use. Cutting oils
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also affect colour, taste and odour of water, making it undesirable for domestic and industrial uses. In these days,
conventional treatment methods as evaporation, membrane separation or chemical separation have major dis-
advantages since they generate a concentrated stream that is more harmful than the original waste. In this study,
our purpose is to reduce cutting oils by using biological treatment. Eighty one strains were isolated from cutting
waste oil of industrial waste water sludge under aerobic conditions. Among these strains, KS47, which removed
90.4% cutting oil in 48 hr, was obtained by screening test under aerobic conditions (pH 7, 28°C). KS47 was
identified as Pseudomonas aeruginosa according to morphological, physiological and biochemical properties,
16S rDNA sequence, and fatty acid analysis. P. aeruginosa KS47 could utilize cutting oil as carbon source. In
batch test, we obtained optimal degradation conditions (1.5 g/L cell concentratior, pH 7, and temperature 30°C).
Under the optimal conditions, 1,060 mg/L. cutting oil was removed 83.7% (74.1 mg/L/hr).



