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FR28X|A0M 22l8t Acinetobacter sp. B22FE{2]
Lipase HX| % §4

WA T 72 L9d EY 2 NE §-7-8 E3lsl= 332709 AlF F2 Y E E=218 F o] Zlipase ¥4 ¢]
58 3 FFE AF st AR AL 16S rRNA E7[MEEH 55 53 ST 44
Acinetobactor sp. B2Z 1 H 4w} | F A 5l Acinetobactor sp. B2E trehalose, mannitol-g- A] ¢) 8F o} )8k 3-8
o] -3} ¢} 32, kanamycin, streptomycin, tetracycline, spectinomycin®] 34 A)| ol o sjA] <5t WAL, 18] 2 Ba, Li,
Mn, Al, Cr, Pb 5-28] E3-4¢ o) Sl A &= mg/ml S9171A] 748 A S Yeld T A4 A 2+ 30°CE els
=} Acinetobactor sp. B2} A} A A| ¥ lipase] A2 60 kDae] 3132, o] F A0 A x4} pHE 77} 40°C4}
pH 100] ¢l . 18] 3L p-nitrophenyl palmitate (p)NPP)E 7|23 3l =H] ¥ & 5} G4 ol 1] ] = 4-37°C2] W $] ol A
2.7 kealmol ¢Sl T, 60°C ©] 2] LEoAE BRI 2o FQHG el = pNPPo| g o] F49
Michaelis constant (Km)$} &= A4 (V) 32 42} 21.8 uM3} 270.3 uM min'mg” 0] ¢} 32, o] 4= Cd*,
Co*, Fe*, Hg”*, EDTA, 2-mercaptoethanole) 2] 7}s1A A= 4l5-
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Qo] 2 o] AMgo] A&H R FrhEAEA 100 o
SHLEGEAZE G2 A3l o). gukdo g AR W
glradt S gsled 5 Ost dREC] B3t B
FAZ(12) ol52 AQANA AA B3lEA &1, A =
Z; (biomagnification)=] 7] Wol] HZAHAIR] Q17 A] XA
d FFE F 5 Jde A0E LA UrhR). WA FAo] F
87 Rs}Ho|n A7 Golgt AESA A HE o
Sk thekg A7 AR E T 913G, 10), °lE BT F 53] &
Fafloll B4 xdE3)] FA (lipolytic enzyme)2] 5
Fale A7 Bol zldiE o] dx) XFEs) Eie AA),
,AF 2 TR, fAL AR, 98, s, A T 3
gk AbgEokol A ARS-E AL Qth(27, 28).

A)AFE3] HAT esterase [EC 3.1.1.119} lipase [triacylglycerol
acyl hydrolase; EC 3.1.1317} gloH o]E& 2%
ester hydrolase [EC 3.1.1J0 &31HA th3t carboxylesters 7}
TRt RS AAFE T8 esterase™ &2 AR (short
chainy®] ARo R FAE 84 78S TEslee v,
lipase= Z1A1&(long chain)e] AW4ko = A B9l 12| ¥
7123 o ZF Wg3it o] XelE lipasew SAF-HE TR
e 222 oY glagEE @97t lid F2E 7HA
I QAL o] FERVY BRAE 848 veho] 7)de] H2E
U2 FAHEAS =2A)7]=d] ¥H)(22), esterase= ©] 727}

2]

N o
)

A op kI
Jo o

d
A
A
.
S

L

[e)

o o
_L?E

carboxylic

*To whom correspondence should be addressed.
Tel: 042-629-7626, Fax: 042-629-8355
E-mail: krpark@hannam.ac.kr

320

7] ol X1 Aol Apgatel] ZhgekA] R3fa mA T2
m} o] 8 ¢ Qe 7EE 2T AR UEA Uk,
23,27). WA X2 Baol o] £8-4¢2] lipased] E4-S 913]7]
A3 Acinetobacter calcoaceticus (13y ¥3F8t Serratia marcescens
(32), Pseudomonas luteola (19), Streptomyces cinnamomeus (29),
P. fluorescens (8), Staphylococcus epidermidis (20) 5 THFE A
9] lipase®] A1z} o]Ee] £u7]zo) tidt o7} QaE 6l
At

E =52 O 858 AREHE lipaseE AR &8
3l7] gt Ao dgo= {57 BalEo] Hold Acinetobacter
sp. B2& AtdANA Eeldle o] o] Al Asiety 54
ZARGE 3, o] Mlte] HA lipase A4 23S ERI3IL lipase
S AJAste o] B4t 7HAAL e HFH 2%, 3 pH,
4 oA, AdAlET, K 3k T Tt AsEE BEAS ZASE
Aot

al
ES

=135
o H

H=

22| % HiX|

A de] AFEAE Aula, MR, Fid, HxE SoE2R
299 EYE AF3, A EY 18 2F A
g2l 100 mle] o] U 250ml A Zeka=d] Wil 30
ocolA] 1417 ekt & 11 HeRS 2% crude oilo] B B4
o2 H71E bushnell-hass (0.02% magnesium sulfate, 0.002%

calcium chloride, 0.1% monopotassium phosphate, 0.1% ammonium
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phosphate dibasic, 0.1% potassium nitrate, 0.005% ferric chloride,
pH 7.0y AT HEST 2-3Y MIE o vy Mg
< sttt 28 ATRFE 2% crude oilo] @Y g2
o2 H7}E bushnell-hass YAl HE5)e] 300CelA] Zuf
Fet X egg-yolk TLAHNA] (1.5% egg-yolk emulsion(V/V), 1%
sodium chloride, 0.3% beef extract, 0.5% peptone, pH 7.0)%}
olive oil ZAWFA) (2% olive oil(V/V), 0.04 mM rhodamine B,
1% sodium chloride, 0.3% beef extract, 0.5% peptone, pH 7.0)
o) HE cge-yolk TANAoINE AlFHet Fle] fho] Zw
olive oil TAMANAE 4 Aol Aol AU F9le] @
Q;{]AH 6:].»1—0] kil A—]Z]-o] 3 HE Hoto g §J—O]5]—01
HFH o= shio] 55 g8
0858 ZAIEH7] YA busnnell-hass HaufA]of| of]
«l e Y gagoes sl ARESIT FPuiAE
= LB (1% tryptone, 0.5% yeast extract, 0.5% sodium chlorid, pH
700&, 283 AEEF 71801852 2X YT (1.6% bacto-
tryptone, 1% yeast-extract, 0.5% NaCl, pH 7.0) B} %] & A}-8-5}c]
ARstAack

42|, dEtEy 54 A

#HF ¥ ¥ Bergey's Mannual of Systematic Bacterio-
logy (15)9} LWW's Organism Central (25) 2 Biochemical tests
for identification of medical bacteria (21)°] &]73}d e}, )
3 AslEHA BAS AR, F ol8s, 343 344 wA
T #F SAE AR

16S rRNA 7| M =A}

A% 49 FFe 42D 542 99 43 4PFF
genomic DNAS CTABYH(30)0.8 F&3}1, o] DNAE 33
o2 FFEAAHAS(Polymerase Chain Reaction, PCRYS 5=
Bslod 165 RNA FAA}F 7] MES 2AREIHT olu A
o7 16S 1DNAS FZ£317] 98l forward primer 5-AGA
GTT TGA TCM TGG CTC AG-3Q27TF)$} reverse primer 5-
GGT TAC CTT TGT TAC GAC TT-3' (1492R)& A}&-8l1
(BIONEX), 9714192 ABI model 310 (Applied Biosystem,
US.AyE AHS3te] E-4319). o127 2415 1DNA g7+ de
BLAST search(www. ncbinih.gov/BLAST/)E ARESte] Hlm B
A &t

Lipase 24 &X

100 ml LBUJAIE &8t 500 ml 4F2} Sefi=0] ELu]x|o]
A efdet A el 1 mig HESN 30°cel A g wjkabE
A #7102 smio) Wi FHe) HED 6,000 g, 10
min, 4°C)% & G5d7 NI E Zt7} FEsle) 5N cell
free lipase &7 AM&8l9x, AEE 30012 50 mM Tris-
HCl (pH 8.0)o E¥ A7 & 287 24 (output watts 14W;
SONICS & MATERIAL INC., Vibra-Cell™, U.S.A)E 92153

Acinetobacter sp. B2} AA331= Lipased] AA) 2 B4 321

(10,000X g, 15 min, 4°C)3}]
g 23k AgSan
Lipase 42 Falk (99 WHog &Xslu, L8482
pNPPE 1 59 1 umol®] p-nitrophenol (pNP)YE A§AFs}=d
s Axo] S 1 unit FAE19.0H, 410 nmol|A] pNP
(pH 8.0)9] molar extinction coefficient= 14,900 M-1cm-1°]t},

A5 AS cell bounded lipase &

Lipase HX| & SM=A}

AETF7E G5 lipaseE BAISHT sl 1 L LB HjAel)
& wjde &, vigade 94 228 @°C, 10 min, 6,000 X g)d}
o FAE AASIL 50mM Tris-HCl (pH 8.0)5 $FEd oz A}
83t 8733 AEF )0 Wl IAsI FAEA 3
A EAF Laemmli (16) Wl W} 12% SDS-polyacrylamide
ste] Feletgar, TF wlAZE= Bjo-RadAle
myosin (200 kDa), B-galcatosidase (116.25 kDa), phosphorylase
b (974 kDa), serum albumin (66.2 kDa), ovalbumin (45 kDa),
carbonic anhydrase (31 kDa), trypsin inhibitor (21.5 kDa),
lysozyme (14.4 kDa), aprotinin (6.5 kDa)Z AME3}4rh =
Sommer (29) Wl wel SDSE AAIY] & 20%
1sopropanol°ﬂ/\1 208 Bl FFolA 1088 F ¥ A3
2 1% tributylin (25 mM Tris-HCl pH 8.0, 5 mM CaCl, + 2H,0,
1% tributylin, 1.3% agar)oll -2¥¥3l 30°C wiUY7)olA] BhgA)A
lipase®l] 8/d¢] A& bandZE FAISIARTH

A = E/‘\Q] HA X 20mM phosphate buffer (pH
72500 &4 (10 univmhE H74eE F WHg-e] 22 10-70°C
2 BN Bx 848 S35, Arrchenius plot o] &
3t @49 A8 UAE 2AEIEY 549 A pHE
pHell @} Z4zke] 20mM 25, & elycine-HCl (pH 2.2-3.5),
sodium acetate (pH 3.5-5.5), Tris-malate (pH 5.5-7.0), Tris-HCl
(pH 7.5-9.0), glycine-NaOH (pH 9.5-12.0)%l 4 &AE 4°Cl A
2407 B A . EAEAS ST ahel d <
AR 2 A 989S 30, 40, 50, 60, 70°ClA] AlZHER
H2) F QOIYE Bk BHS 2HAAT E 5a0] Faole
of 3 A HEAE 20mM Tiis-HCl (pH 8.0)°) 7-}7% 5
mM¥} 10mM®] EDTA, 2-mercaptoethanol, CaCl,, FeCl,, MgCl,,
ZnCl,, CuCl,, CoCl,, MnCl,, HgCl 53 &7l 37°ColA] 1413}
A WF &, 8uM pNPPE A7}l Polgle &4 BAe =
AL, K 32 pNPPE 0.8 uMollA 12 uM7HA] ¥3iA] 715
H4EE 243 F Lineweaver-Burk plotd o] 83)e] 2%
sttt 28lal AEEFY 7]1d o85S wibutyrin (C,0),
tricaproin  (Cg:0), tricaprylin  (Cy:0), tricaprin  (C,,:0),
(C2:0), trimistyrin (C,,:0), tripalmitin (C,:0), triolein [C 18:1cisyol»
triarachidin (C,:0) ©] 27} 1% H7FE 2X YT Ao F&
HEE 5 2Y Fo) FHE ¥4 AR B3] AYsnt
olmj Ztzto] 7]A-2 of 1087+ 3 (output watts 14W; SONICS
& MATERIAL INC., Vibra-CellTM, U.S.A)%+ § A3t

gel= ol&

trilaurin
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Fig. 1. Production of extracellutar lipase. Acinetobacter sp. B2 was grown in LB broth and Bushnell-Haass broth with various carbon sources.
Growth (ODy,,) and extracellular lipase activity (0D, ;) were measured in culture medium with pNPP as the substrate. {A) Glucose, Bushnell-
Haass broth contained 1% glucose; Glu + Hexa, Bushnell-Haass broth contained 0.5% glucose and 0.5% hexadecane; Maltose, Bushnell-Haass
broth contained 1% maltose; Mal + Hexa, Bushnell-Haass broth contained 0.5% maltose and 0.5% hexadecane; Hexadecane, Bushnell-Haass
broth contained 1% hexadecane. (B) Maltose, Bushnell-Haass broth contained 1% maltose; Hexa + glycine, Bushnell-Haass broth contained 0.5%
glycine and 0.5% hexadecane; glycine, Bushnell-Haass broth contained 1% glycine; Hexa 1 Mal 1.5, Bushnell-Haass broth contained 0.4%
hexadecane and 0.6% maltose; Hexa 1: Mal 1, bushnell-haass broth contained 0.5% hexadecane and 0.5% maltose; Hexa 1: Mal 0.5, Bushnell-
Haass broth contained 0.66% hexadecane and 0.33% maltose; Hexa 1: Mal 0.25, Bushnell-Haass broth contained 0.8% hexadecane and 0.2%

maltose.
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A, ASAF ARA B FRE Q9d
EkoA crude oilS T 82903 o]83 4 Qe 33249
Ad F2UE &4 I 2% lipase B40] 7P 5%
FFE HZ AEs B Aol ALgsi HF AEEEe
7 a4 BEA FFOE, citrateE o838}, catalase
2} urease® ABAAZPH methyl red FAIHSE, 28I aitrate,

gelatin, starch, oxidase, esculine, hydrogen sulfide, voges-
proskager ¥Hgol 248 YENIT, plasmidE 7F4R YA &v
Aoz SIHITRAIZ wlAA)). & AEFF] @iy o)8%
ABo A o] FFE wehalose®t mannitolE A 2{E glucose,
galactose, lactose, fructose, arabinose, cellulose, ribose, sorbose,
sucrose, maltose, thamnose, xylose, mannose & THFSE B4 4
& ol&dHz, 2aEE AYNME o] FFE trehalose$}
manmnitol, sucrose, maltose, sorboseS AT+ glucose, galactose,

lactose, fructose, arabinose, cellulose, ribose, rhamnose, xylose,
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Lipase activity (410nm)
Growth (600nm)
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Tirme(hr)

W Hexa0.5% glycine0.5% (fipase )
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—>— Hexa0.5% glycine0.25% mal0.25%(Grow th)

Fig. 2. Production of extracellular lipase. Acinetobacter sp. was
grown in bushnell-haass broth with various carbon source. Growth
(OD 600 nm) and extracellular lipase activity (OD 410 nm) were
measured in culture medium with pNPP as the substrate.

mannose 2] ThFgE BAlel EEEo] Ak 1y M
o] el 54, A - 438 547 16S rRNA E7] A E
BA Axb o] FFE Acinetobacters A% ] Acinetobacter
sp. B2e}t it

Acinetobacter sp. B29] Ao tigt AaAd8 FAe A,
chloramphenicol®] HtdiAlE s HAEES Jelhlal Ex
ampicillind] &)A 150 pgml7HA] 73 WAL JEPd A
spectinomycin< 25 Lg/ml, kanamycine, streptomycin, tetracycline
2 10pgml®] F=7HA WS Zke AeE FRIET T Al
Ba, Cd, Co, Cu, Hg, Li, Mn, Ni, Pb, Cr¢} Zn9| 12%F¢] 5
ol the WS AR A, £7d0] 3 Hg® Cde 10
pg/mie] W FEo MRk Jado] 71538l Ba, Li, Mn, Al
Cr, Pooll M= 77} 65, 128, 8, 7.2, 1.6, 1.5mgmle] ¥& F&
7}A], 283 Zn, Co, Cu, Ni oX= ZZ 300, 75, 100, 250
hgmlel FE7 F85 WS Uede B,

Lipase &4

Table 1. Purification steps of lipase from Acinetobacter sp. B2

Total Total  Specific Yield
Fraction protein  activity®  activity (1;;) Fold
(mg) (U  (Umg)
Crude extract® 179.7 242953 13521 100 1
(NH,),SO, precipitate 15 11657.7 15565 48 12

DEAE-toyopearl 650M  0.107 550.3 51433 47 33
Sephadex-G200 0.003 67.8 22595 06 145

“Lipase activity was measured by using pNPP as the substrate.

®One unit of enzyme activity was defined as the amount which pro-
duced 1 UM pNP per min at 30°C.

“Supernatant from a 1-L culture grown for 18 h in LB medium.

Acinetobacter sp. B2} AA38k= Lipase®] A4 2 EA1 323

1 2 3 4 5
200
116 e
o4
60 kDa
45
31 -
215 L

Fig. 3. Coomassie blue-stained SDS-polyacrylamide gel after electro-
phoresis of lipase samples. Lanes: 1, marker proteins; 2, Crude extract;
3, (NH,),SO,-precipitated protein; 4, preparation after DEAE-toyopearyl
650 M chromatography; 5, preparation after Sephadex G-200 chromato-
graphy.

Acinetobacter sp. B22] lipase 23S 9 EFuA|ANA] T4
A5 A 248 A9, AF 3AT T A57]2 HoEA,
AE glo g BHEE AlZF AR lipases A7]¢ vl 64
2k Fol| oF 200 univml®] FEE AZE7] AJFE], A=|7]Q 6y
F 15-18 Al Foll A 2492 F 1200 univmlE VR ¥
HjGF 22411 FRE oFTH] ZHASHRAIEE widk 70413 T =
lipase®] EAEA UR7} Folglgol| A=A

Acinetobacter sp. B22} T3] A5} lipase 442 TS &
Aglo] X3k HAu|R|9} LBlA FV|How &3 B A
hexadecanes T A0 R AMEIE w lipase FA0] 713
=1 hexadecane™ maltoseE 112 £33 €149, 281 LB
TOZ lipase E/3°] EUTHFig. 1A). Maltose= lipase /34
olEt A= g2} hexadecane™ A g oz FolF
< = 43T lipase B/d0] F20 HIF), glucoser TFOE
U} hexadecane™} &7 ©tatlo R FOUS A9 BT A A
A2 Aot tipase o] A2 gl glucose?} lipase?t YA
< Adfsls Aoz veldth welA glucose?} lipased] A4S
Aafsh=A] golH 7] 3] hexadecane®} glucoseS BISEZ A
& lipase 898 243 Ho, BF AL HAUOL lipase
4o gFS RIS AR mAAD. 283l LB Beele
lipase &7go] 26r17e] Av= =4 Vel ¥FH hexadecane
£ 21413 0] At Fo FAZ @A E Holil hexadecane™}
maltoseE o] & 739 18A70] A FAg Hqok
(Fig. 1A). WEFA] maltose”} lipase B-dol mx|= Golr
7] 91814 hexadecane¥} maltose®] W& lipase T4 2%
A3}, 15417 o] Aol maltose HIE©°] HE+E 72 AA
lipase E/do] E9ko} 2147 Foll& hexadecane™ maltose®]
Hlgo] 1:199 lipase 4ol 7F £& Aoz Jehdot 18]
I glycine¥t HEJS 73-F lipase BAJ0] Ae] UL, glycine
3} hexadecaned 70| HE|JE 7 lipase?] EAJo] 28413t o]
Tz A% F7HHE RIS TH(Fig. 1B).
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4 10 20 30 37 40 45 50 80 70
Temperature {°C)

£ 4. Effect of temperature on the activity of lipase. The enzyme
was incubated with a mixture containing 20 mM phosphate buffer (pH
7.25), and 8 uM p-nitrophenyl palmitate at various temperatures for
{0 min, and p-nitrophenol formed was measured. The value obtained
at 40°C was taken as 100%.

100

86 | /—/\\

80 \
ol \

20

Relativer activity (%)

el

pH

Fig. 5. Effect of pH on the activity of lipase. The activity was
measured at various pH values, and presented as a percentage of the
maximuim activity, taken as 100%. Used buffers (final concentration,
20 mM} were glycine-HCI (pH 2.2 to 3.5) sodium acetate (pH 3.5 to
5.5); Trs-malate (pH 5.5 to 7.0); Tris-HCI (pH 7.5 to 9.0); and
glycine-NaOH (pH 9.5 t0 12).

welA glycine®] lipase A4 WA 98E Golrr] #4
hexadecane® glycine®] Y188 lipase 4L &3 iy,
hexadecane T il ofollAE lipase E40] 21417F o1Fe] T3
3} Zhglent hcxadecmm”lﬁ- glycine® EFF gbgloirde 63
Alrol AdE & lipase 448 WERAITE 328 hexadecane
 maltose S %ﬂﬂ EhAlol A 184]ZF ol F-of lipase E/30]
FA8] Zhaglort o37lel glycine® 2ol Helghe ol 634
Zhol Ay ¥ tipase 48 HANUT 93417ke] A
lipase #30] WolglE-S AISHATHFg. 2).

Lipase2| HH|
LB A 1 L oA 1842t S Acinetobacter sp. B2 BH%k
A& FH3L 15%-40% ammoniom sulfate® FHAH 42 F
g‘S }' 1 L/}HHZ‘-_} T rﬂ E"%’HM% e:;/'ﬁ {%1 Z—_i-l«} hpase
e F 116577 wnitEA ZEAG] B8] 1) FE5

Kor. I .

z
=
C
£
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=
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4] 10 20 30 50 60
Time {mir)

[ 30— 40—t 5[ —o— 60 —¥— 70 |

Fig. 6. Thenmostability of lipase. The enzyme solution was incubated at
30, 40, 50, 60 and 70°C for various times in the absence of substrate.
The remaining activity was determined by adding 8 uM p-nitrophenyl
palmitate. The activity of the enzyme at time zero was used as 100%.

glem Bja=

ammonium sulfare® A A 71

& 48%9U& éi‘r?lﬁ}%t}{rable 1. B 15%-40%
2% DEABE-toyopearl 650 M2

2271 column®.E ion exchange chromatographyE 5°8& &
lipase A& Ve 88 2o} lipase B3 D E S

ZAFEY d3} lipase B;’kﬂ’“ﬁ’* 550.3 unit®: A FHA] vl
336) B3, 47%2] 388 JEIAL, Sephadex G-2002.8 &
Ag gel filtrationo] A& ﬁ/‘*%/ﬂ o] 1458 FF, s
06% M. o) A5 Ao} 7t @Rl 12% SDS-
polyacrylamide A9 5E S8 2 oF 60 kDadl] HAE Wiz

& golalslev(Big. 3), 1% wibutyrin®] §-H% platec‘ﬂ/ﬂ A
E}“ #219k 47} SDS-PAGE 719548t 28 oA
tributyrin®] F3ji=jo] vfehhs FHE v band’t TEE] o]
lipase®] ¥-4E2 <F 60 kDatl A2 F3E ),

Lipase2| 4

Fo] H7 Lws) HA pn ZAE 23 40°C, pH 10914
#Hj %‘*‘?—Q— JehBthFig. 4 & Fig. . 223 tipase”}
pNPPE 71523818 wle] €2498) ulAle 10-37°C Sl 27
keal/mol ©151.2.9, 40°C o] %ol AF 128 keal/mol2] &
A8 AR Fades Bhgde] ARRS Felsidd.
o A dgelMe 30, 40, 50, 60, T0°CAlAM B 9REEE
He) g o 30°CH 40°C oAe 108 BE Fh 820 o
BlA] HREEL 30°C, 40°C, s0°CelA 208 7R 50% o)

AABAAE SASIEL, 70°C ol LLoME 547
EE s 108 ohllel] E48/g0] 2 AlRRgS
ArhFig. 6).

Fano] fé“’“oﬂ g F F J#: EDTA, 2¢
S B FEOLER WEE AAY
EDTAE 33%, 2-mercaptocthanol& 34%, C

= 51%, HgCLT 96%, CACLT 24%, N

A AT, CaCLE 1%, FeCle

NiCl, 6H«0-r‘ 142%, LxCL 1349

F7YAET, 10mMe] BRAAE

A8 A4 598 Jeld
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C4 C6

C10 Cl2 C18
Fig. 7. Lipolytic activity with various substrates of Acinetobacter sp.
B2. C4 to C18 indicated the triglycerides with the corresponding acyl
chain length. The agar plates (2 x YT) contained 1% substrate and
were incubated for 2 days at 30°C.

Burk 2% ]85 Tk Fx9] 714, pNPPE 7FAIL lipase
9] K gk& ol A} 21.8 uME YERASITH

Acinetobacter sp. B29] 714 o] 858 28] $J8) 2x YT
BiRlell C4 - C209) 7128 1%Y F7lelo] 7R ARE =
AMGE A E}, Acinetobacter sp. B2E tributyrin (C,:0), tricaproin
(C,:0), tricaprylin (C,:0)2} 22 HlA F-2 chaing] A|HWHAHE
ole} wricaprin (C,0), trilaurin (C,,:0), triolein [CIS:I,(ciA)-‘)]jl} z
< Ak Ao R FAE 71AR BT 4 LS Eel

B} Th(Fig. 7).

2]

1

Table 2. Effects of various compounds on lipase activity

Remaining activity(%)" at a concentration

Compound (mM) of:

5.0 10
EDTA 33 30
2-Mercaptoethanol 54 8
NiCL,-6H,0O 142 58
CaCl, 111 61
CdCL, 24 26
LiCl, 134 109
CoCl, 47 49
FeCl, 141 36
MnCl, 165 68
HeCl, 96 24
BaCl, 143 76
NaN, 80 77

“Lipase (0.001 mg/ml) was incubated in 20 mM Tris-HC! buffer(pH
8.0) containing each compound at 37°C for 1 hr. Remaining activity
was determined with 8 UM p-nitrophenyl palmitate at 37°C and
expressed as the percent of the control value (with no addition).

YA D] FFE 299 EIM crude oile ¥ &4
o7 o|&E 4 J& 3N AFERUE oS, 9
T 7 0] 7P 28 T8 HE e 3%
A} Acinetobactor sp. B22 1L Q). o] o] A o
WA ZAPEH ddAgY EGH oA REE 3-
chlorobenzoic acid E3|AlTo] 2t FAYA| ARl ofsiA|qt
(1), WHAH EkolA] Ee]8 #HagH BEalAdq, 3Rt 7
& Ao IRHATE & FF&ol gk WAARAIA, T84
of we} oFgte] Aole JYARF i A EHAD 3-
chlorobenzoic acid®} parathion, 2183 #H|{-EHF EalAlTETH
WAdo] 73t Aoz ER=T)

Acinetobactor sp. B2E 9% B3R HEsl dAESH
lipase B8-S &A% A Alxe 5498 ¢ 4 AR,
glucose”} H7I=H lipase B/d0] A3g-& A THFig. 1A).
o|¥gt A= Alternaria brassicicora L2 @3 Berto (6)
9} Yarrowia lipolytica® 283t Pigne'de (26)8) =FAM%L B
2™ 8} ek a2y Berto (6) maltose®} glycine®] H71EH
o] Aol FIl lipaseE: Wol ATt RIuFPA T
Acinetobactor sp. B2 maltose®} glycineZ] A Rl A] Fo] A
AskA ek I 21AZE wiSF ¥ lipase®Ado] 53] THAEE
hexadecane Z2H]R|9= 22 S F hexadecane} glycineS &
B3t Aol e T AT lipase 4 T3 =0} 63A10]
AU & Ao FAEHUT. E3 hexadecane? maltoseS
E313t eadollA 18417 vk o}Fo lipased] EAJo] FATH
AaE B o} o719 glycineS *213& Wi+ hexadecane®}
glycine®] E3tekAoA B S e} vp7EAR 2 lipase
gAo] 63A17t0] AU® FXHUL Fo] A= $58HT
(Fig. 2). WFA] glycine®] lipase B3-S A7 |7F SR8t FRA]
71 wig), ¥E o] k27l AT Berto (6)9} Pigne'de
(26)2] R119k= T2 A| maltose”} £ G AE-F Acinetobactor
sp. B29] lipase B4 #do] gle olfe =% A& A+t
o Fofzjok & Z o7 AZtET)

AHLA O Z [fipase®] ZA0] = TFFE triolein HiA|oA A
A8k = X tipase /g2 -9 SrolA|1L, BFR nonlipase 7|
A%l hexadecanes BAYUT energy YOFE WS vt extra-
cellular lipase”} B0l AAFHI FUo] Ae & 842 FX
gt HuHEa givka4). v B AR AREE
Acinetobactor sp. B2%= hexadecane®l| 4] W5lH 4L LBR
OF SR = Aol XU [ipase F41o] §loIA|(Fig. 1A),
Li(177F B3 & A9} 20] lipase} & FAEA] 4ot wet
A] ¥lZ hexadecane¥} glycine@} maltose® 2:1:18] &2 E33t
A4 lipaseZ} o) 432 JERIAT GA1E w= LBel
A viste] AAE Stk o2 A LBolA] wikslel AAlE &
v FANZESI -80°Cll A BEE o 55 o]t Aol
Slol eFA3}aL, pH 6-1001A41 80% o) BAS F-A18tHFig.
5). o]¥l A3}+= thermophilic Bacillus. strain A30-1 (ATCC 53841)
o] pH 5-10.5 A}ololl A} 90-95%(31), Pseudomonas sp. strain
Bl1-1°] pH 6-9 A}olo|A(8), Z1&|3 P pseudoalcaligenes F-111
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o] pH 6-10 Alo]ollA|(18) FHE A7} FAKSE 1 Aol AR
H lipase’t AH4H 02 ARR-E JFsAdo] SlE Ao F1HN
=8

HANRES] AR 2 540 Fules e, 84
AUAL Bk 24 Owg &40 Flso] e A ¢
Tt £ AgM HAE lipase?t pNPPE 71 S w9
B84 duRE 4 - 37°C HANA 2.7 keal/molZ WHERsTE
Ol Staphylococcus haemolyticus2] 8.63 kcal/mol (24), Antarctic
bacteria 12 kcal/mol, Mesophilic Pseudomonas aeruginosa 25
kecal/mol (8) Rtl= w2 Axjo|t),

IESE o] Lipase2] Michaelis constant (K )3k 21.8 uMO]$1aL,
ol ¥R EE 2703 UM min'mg' & Bacillus sp. RSI-1(28)
B} K o] AR #of 7)date] Fspdo] Hold AAlS g
Rl

wghr B AFo| AME-H Acinetobacter sp. B22] lipase= 7|
£ BuEo] = ZHE Tkl lipase E esterase?} E/do] H
=315, AES 2 FHlEHE Aioln, 714 2% st
3, 71dFe] = 94t HlwA 7] Akse] Ale R
Az F3E 4 o] At H o s o8 F e A
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ABSTRACT : Purification and Characterization of Lipase from Acinetobacter sp. B2 Isolated from Qil-
contaminated Soil
Seung Hwa Son and Kyeong Ryang Park* (Department of Microbiology, Hannam Uni-
versity, Daejeon 306-791, Korea)

Three hundreds thirty two bacterial colonies which were able to degrade crude oil were isolated from soil sam-
ples that were contaminated with oil in Daejeon area. Among them, one bacterial strain was selected for this
study based on its higher oil degrading ability, and this selected bacterial strain was identified as Acinetobactor
sp. B2 through physiological-biochemical tests and analysis of its 16S rRNA sequence. Acinetobactor sp. B2
was able to utilize various carbohydrates but did not utilize trehalose and mannitol as a sole carbon source.
Acinetobactor sp. B2 showed a weak resistance to antibiotics such as kanamycin, streptomycin, tetracycline and
spectinomycin, but showed a high resistance up to mg/ml unit to heavy metals such as Ba, Li, Mn, Al, Cr and
Pb. The optimal growth temperature of Acinetobactor sp. B2 was 30°C. The lipase produced by Acinetobactor
sp. B2 was purified by ammonium sulfate precipitation, DEAE-Toyopear] 650M ion exchange chromatography
and Sephadex gel filtration chromatography. Its molecular mass was about 60 kDa and condition for the optimal
activity was observed at 40°C and pH 10, respectively. The activation energy of lipase for the hydrolysis of p-
nitrophenyl palmitate was 2.7 kcal/mol in the temperature range of 4 to 37°C, and the enzyme was unstable at
the temperature higher than 60°C. The Michaelis constant (K ) and V__for p-nitrophenyl palmitate were 21.8
UM and 270.3 uM min'mg”, respectively. This enzyme was strongly inhibited by 10 mM Cd*, Co*, Fe*',
Hg**, EDTA and 2-Mercaptoethalol.

Acinetobacter sp. B27} AA38h= Lipase2] A 2 54
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