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Isolation and Characterization of Acinetobacter sp. BD5 Producmg Lipolytic Enzyme. Park, In-Hye,
Sun-Hee Kim, Sang-Cheol Lee, Soon-Cheol Ahn', Cheol-Min Kim' and Yong-Lark Choi*. Department of
biotechnology, Faculty of Natural Resources and Life Science Dong-A University, Busan 604-714, Koren, 'School
of medicine, College of Medicine, Pusan National University, Busan 609-735, Korea — A bacterium producing
novel lipolytic enzyme was isolated from house sewage and identified as Acinetobacter sp. BD5 based
on physiological characterization and 165 rDNA sequencing, The lipolytic activity of Acinetobacter sp.
BD5 was tested using an EL agar medium and CE agar medium supplemented with 1% tributyrin and
olive oil, respectively. The formation of a clear zone around the colony was detected by agar medium
supplemented with 1% tributyrin and olive oil, respectively and Acinefobacter sp. BD5 formed pow-
der-like zone around the colony on LB agar medium containing Tween 20. The quantitative lipolytic
activity was determined by using p-NP butyrate as substrate. Acinetobacter sp. BD5 secreted the lipolytic
enzyme during exponential growth phase, reaching a maximum amount after 6 hours of incubation.
The lipolytic enzyme was found to be optimally active at 60°C and retained more than 70% at 70-80C.
It displayed a high degree of activity in a pH of 7.0 to 10.6, with an optimal pH of 9.0.
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£ d¥oMe r8asrg Adste 39 & Y3t

204 AT Qo) AHekeY ARE AR} ARE
AHgaton, wjkul Z = LBM, R2A, M9 Hj A & AHS-319
o} wjze] 24L& LBM vlAIE polypeptone 10 g/l, yeast
extract 5 g/1, NaCl 5 g/lol] &4 902 glucose 1 g/1& 3
743l e, R2A W) A= yeast extract 0.5 g/1, proteose pep-
tone 0.5 g/1, casamino acids 0.5 g/1, glucose 0.5 g/1, solu-
ble starch 0.5 g/l, Na-pyruvate 0.3 g/1, K;HPO, 0.3 g/1,
MgSO; - 7H,O 0.05 g/lo} 3, M9] ujA|24L NaHPO,
6 g/1, K:HPO, 3 g/1, NH,C1 1 g/1, NaCl 0.5 g/1s} 2t} 2}
#j x| A 37°C, 180 rpmO.2 38| whE-3te] g} wjoket FF
£ 1% tributyrino] ¥7}¥ LB 2A) uj=|o] @8t 37C
A wjokste] AS-8 A (growth-clear zone)S A 3= A
< lipolytic £4 84 FAFLZ 319 o0, HC ratio (clear
zone®] Z7)/colonyd] A7)} & @& AW A&}
AtH19).

= 259 55 ¥ FoE B4

® H#F= Bergey's manual® Systematic bacteriol-
ogyldl& SAZ e, AH, As8d E4¢ 9o
St E3 AEE g3 A & 9Jsto MEd
TF9 A DNAE oh&3 Zo] FEaigich A v
W55 LBaj A o) 20 mldl F3} 37T shaking incubator
of 2AZE¢ A% W3 A HEE FFE FJAsd 1
X TE butter (50 mM EDTA, 50 mM Tris-HCl, pH 8.0)0] @
gata, @S 70ToA 308 F2AAZT 25 mM
Tris-HCl (pH 8.0)e] 10 mg/mle] F= & £33 lysozyme
€9 400 plZ A7t Mg EFAFHA 2o £33
3 dgo 4587 stk 800 pl STEP buffer (0.5%
SDS, 50 mM Tris-HCl, pH 8.0, 400 mM EDTA, 1 mg/ml
proteinase)E H7}3 50ToM 1A 7H5<t lysissli phe-
nol-chloroform®. g AA3IG 2, A3 sampled 9% o g
22 AANA 7lethed $8 o2 GA4 DNAE 7o} 3
FATh 70% ABER AAHste] A2 F FFF &3
AlA @43 DNAE Zesisith o|84 228 DNAE
Fo 2 39 PCRyHES F3Pst9om, PCRY) ALE-H pri-
merie E. coli 9] 165 rDNAQ] upstream 9-27bp$} down-
stream 1,542-1,525bp9] 49 & oligonucleotideZ #4314
t} (primer 1 :5-GAGTTTGATCCTGGCTAG-3, primer 2 :
5-AGAAAGGAGGTGATCCAGCC-3"). PCR& Thermal cy-
cler (Takara thermal cycler)E AF&-3l4d, 95T A 30%, 5

5ColA 30%, 72ColA 189 2do = 303 343 At. 5
Z3 & pGEM T-easy vector (promega, USA)9] clon-
ing3}4] 165 1DNA f 349 @714 €& 24§ o NCBI
(National Center for Biotechnology Information)¢] BLAST
£ B3 4EA S vusdnh 49 79 FAH FED
9 SdAAE Lolry] 93 165 IDNAS 7|Z22 3}d,
ClustalX program& ©]8-3}4 phylogenetic analysis& 43
3R

5 MIT 53

Agg F39 BRATE ZAE] 3td, A gz
#ZZ LBuiA 100 mlo) AEste] 37, 50 2 60T oA 180
rpm, 48A17FESH g wekRRAITHIT] Ao e F
Ao A&Aze AG WIS HFIE AL BFHer 1
mlE #Hs)A UV-VIS spectrophotometer (Ultrospec 2100
pro, Amersham)& A}&3}4} 600 nmol o EFF=E =33
R
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Ztzbe) 71A& Hrtg AR ZelA dEE dF9
lipolytic 712 ti§ £35S &<037] 3t Emulsion
LB (EL) agar medium¥} Chromogenic EL (CE) agar me-
dium& AHESHETH AHEE EL AR 242 b&3%
Zt}6]. 45 mig) 200 mM NaCl, 10 mM CaCly, 5% gum ara-
bic solution®] 7] A2M 1% tributyrin =& 1% olive oilS
A 7}sle waring blender (Heidolph DIAX900, Germany)Z
287t #2313 Emulsion 50 mlol] LB 124 4) %] 450 ml& &
gated EL XA A& Zul3t9d. CE ZAWAE 1% olive
oilg 7122 #7135 EL vl X9 1% phenol red& 7}t
ASSQHI7). AP F7E tributyring 7192 & EL 2
Az} 9} olive oil& 71A 2 & CE A Ao FHE 10
37Tl A 72A17H5 <t wiFatel 5849 48 FAst
Qe =3 AEE #F2 1% Tween 200] F71E LB 1A H)
A|(Tween 20-LB mAu)x))o] A& 0] 37CoA 3UzE
BA wgste] LGN BHAFE BRSHATH[S]

HEHRIGIMS! lipolytic &40 #M &3

Lipolytic £4¢] 41 &4 £3& 71424 p-NP bu-
tyrates AH&-3}9] Sigurgisladottirg 9] WH[16]8 <7t W3
sto] =884tk Acinetobacter sp. BD5E LB A B x| o] A
37C, RATES YT & I ERE ZEAR AHE
Aok Wi AIZFE B4 AL 647 HE HYREY
& dA (1 ml) Hetd FH}AD7]. ELEYY HHE
£ i AF 9 250 pld] 50 mM potassium phosphate buffer
(pH 7.1) 650 1%} 25 mM p-NP butyrate 100 plE 7122 A}
£3te] 37, 50, 60, 70 Z 80TAA 3087 ¥-EAIZ F 100



mM Na;CO; 250 1l d7}ahod whe-& ZA7]3, UV-VIS
spectrophotometerZ ©]4-34 420 nmo) A &H3Q} &
4 849 1 unite £9 1 pmol p-nitrophenol 8- 3 443}t
209 500 G0 39D, BUES AU B 100%
2 ol 4YEe BHoz tehpslth 5k $49 37
pHE 50 mM sodium acetate (pH 4.0-6.0), potassium phos-
phate (pH 7.0-8.1), Tris-HCl (pH 9.0-9.8)7} glycine-NaOH
(pH 10.6)2 AHgatal 60CoIN =H3%ch
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FHate o] T L4 TF 458 R, R2A, 18
3 M9 wj A e LBM s Ao Hls) BB 4ds HAst
T U5 FFE FHSA X3on, 15 Esin
A v A Bed F3E # HC ratior £ #59
BD5% lipolytic 714 ®3j50] ¢3¢ IF2A HFHOR
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Ao, LBM wiAely H#o) B4-& bt

39| 41} phylogenetic anaylsis
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735 9 chTable 1). 165 tDNA %7]ME B4 A3} BD5E
Acinetobacter baumannii®} 9% =& AEAS Y on,
ek, A He EA% Acinefobacter baumannii®} -5-AF8}
o] 2e]9 #FE Acinetobacter 408 FA3}IL Acinetobacter
sp. BD5Z w3t AEE F59 phylogenetic analysis
A3HFig. 1) Acinetobacter calcoaceticusS} B3 F&Ho] glo
), B 79l o] Acinetobacter sp. ADP12 lioplytic E4&
Axsitke BuE gigth @A) lipolytic 45 WAse o
= Pseudomonas sp., Bacillus sp., Stapylococcus sp.$} Acinetobacter

Table 1. Gram stain and hydrolysis activity against various
substrates of isolated bacteria

Hydrolysis activity

Name Strain Etr;rs Tween .. . Olive
20 Tributyrin oil

BD 1 Micrococus sp. + + - -

BD 2 Acinetobacter sp. - + + -

BD 3 Exiguobactrium sp. - - - -

BD 4 Acinetobacter sp. - + +

BD 5 Acinetobacter sp. - + + +

+ : positive, - : negative
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A. rarinus

sp. ADPY

$p.PDI2

—L——E A seohaensis

Atinefobacter sp. EDP3
Acinetobacter sp. PAMU-1.1

_“““‘——{—E Acinetobacter sp. C48
Aginatobacter sp. N12

forsp. C1
A.cak "

A, baumannii

Fig. 1. Phylogenetic analysis of Acinetobacter sp. BD5 based on
165 tDNA sequence using clustalX program. The ac-
cession numbers of the sequence of the strain used in
the phylogenetic analysis are X81666, A. radioresistens;
AY633607, A. marinus, CR543861, Acinetobacter sp.
ADP1; AY673994, Acinetobacter sp. PD12; AY633608, A.
seohaensis; AY613433, Acinetobacter sp. EDP1; AB18222,
Acinetobacter sp. PAMU-1.11; B167213, Acinetobacter sp.
(48, AB208676, Acinetobacter sp. N12; AB167183,
Acinetobacter sp. Cl; X81668, A. calcoaceticus and
AY738400, A. baumannii, respectively.

sp.5o] ¢HA 1e.m, Pseudomonas sp.9} Bacillus sp.7k A4k
8k lipolytic E47F HiEof 3UT{2,20].
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Acinetobacter sp. BD59] A& =& S A% E
T 37Tl wFe A 64T i F47)d =2et
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Fig. 2. Cell growth of Acinefobacter sp. BDS at 37T (@) and
50C(Q).
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sp. SY-010] AY4bat= lipolytic EA([2 L:is -]
ol™, Acinetobacter sp. BD5= LL2olX AAstE TEATF
Z 24 o] #F7} AAsLE lipolytic 4 E do A
og Bl

*
o
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DHENXIOIAMS] lipolytic &4 MM AZ

LB wi Aol A vkt v gt 1%9] tributyrine] 3714
EL A A o] X4 10 37T A vl 1247t wjo) £
& 584 th(growth-clear zone)E ¥ A5} th(Fig. 3). Fig.
49} o] olive oile] 718 CE AW A= 2447+ vk
S W FHE A5 =FNoz A7 HEE
giled, g2 #FdMe 848 JeA SUtHAR
HlAAl). CE nAu A e Mz wgle Agd F371 44
3l lipolytic &4 2]3) olive ocilo} Ea]5 o] AAHE A
HHiko] pHE 241 A el 202 o) A¥d FF7}
olive oil& 7}E 88l A2 Z Bt} Tween 20-LB 1.5

A A 1242 Wt o BeTieh 2 A58

Fig. 3. Isolated bacteria and it's lipolytic activity on EL agar
medium containing 1% tributyrin. Lipolytic activity
showed clear zone around the colony in EL agar me-
dium containing tributyrin. The EL agar medium was
incubated at 37C for 3 days.

Fig. 4. Lipolytic activity of Acinetobacter sp. BD5 on CE agar
medium containing 1% phenol red. Lipolytic activity
showed change in color pink to yellow and clear zone
around the colony. The CE agar medium was in-
cubated at 37T for 3days.

(powder-like zone)E ¥ A3} 0.1, BD32 EL¥ CE A u)
Aol A A2 AFo] o]F2 A gol of A A3}
thFig. 5). o|# 3 Ade FF7) Ak lipolytic 40
93] tributyrin, olive oil#} Tween 200] 7}4E3|= o] A4
He Aolt} ol AYEAH lipase?] lipolase (novonordisk)
7} tributyrin®} oilve cild|l A B4 & Roje AA17]9} of ¢
FARSE A0 2 Hold, Tween 200] g E8l52 A lwoffii
16C-18 1t} $48 Ao g elytt}5]. Acinetobacter sp. BD5
7} T3 lipolytic 7]1A& £&gl= Ao g Ho} o] w37}
lipolytic A4S AHAHHE A0.2 Ro|v, A lwoffi 16CIR T}

W2 A7 o lipolytic 714& Bajshe Ao veht 2

dHoz 488 AoE JyArt

HHEHXIOIMS lipolytic £20| &M I}

Acinetobacter sp. BD57} M| X9 & W-ZE3 < lipolytic A4
249 A wdzAs HAES7] 93 v AHE lip-
olytic #4& Z43t}. Fig. 69 A7}e} o] 37Tl A wh
& 43S Hol ik 6417 o 1.167 units/min - mlZ 7}
4 & lipolytic B4 B4 ngov, 37TRE B4
woro i} 50T A ok 6A17HA o] 0.572 units/min - mlE
oA & 84 848 Helglth o] 37T 50T =2
F g 6AIIH Il thFA 7)o =2 W44 lipolytic &
2o o] gkt S BRYoy, 759 484E7)
#agel gt A HIER #hde A2 YEiton,
B 18A1ZAA] 50% o] 39 RAEZE Ze ALE g
woh olEl @ A A lwoffii 16C-19] 79 v & 1241 7HA ol
lipolytic &4:7} 40% B=o 84& vehlle 2A5]¢ &
2], Acinetobacter sp. BD 58] 7% Blw 3 W A}ZHE]% 64)
ZF af)oll & lipolytic E4F AASE ALE Bl o
o] YL ¥ ZEAE lipolytic E2TAo] 713 Be
6A1 77t A] ul g AR T AE ARSI T A F
AL L& Fig 7o) Yz 9t} lipolytic £49] 84L 6
0°ColA 097 units/min - mlZ H1g HA AL Uet

Fig. 5. Isolated bacteria and it’s lipolytic activity on LB agar
medium containing 1% Tween 20. Lipolytic activity
showed powder-like zone around the colony in LB
agar medium containing Tween 20. The LB agar me-
dium was incubated at 37T for 3 days.
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Fig. 6. Lipolytic activity during growth on LB medium at 37°C
(@) and 30T (O).
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Fig. 7. Effect of temperature on lipolytic activity. The data pre-

sented were based on comparison to maximum activity
(100%).

e, 60T A Uehd 8484 S 71F22 39S o, 70T
ol A 88%, 80TNA 77%2] ZEBAHL 2t Ao Yehy
ok 37T 50TAME 50%0]4 9] E4& B Hlus §e
WA 2xolN F4& Jehhdh. Acinetobacter sp. BD5
7} AAkshe lipolytic 29 2% %% P. fluorescens A th
0.1, B. thermocatenulatus 5ok A8} AW Ggkoh3]. o)+
Acinetobacter sp. BD57} 38X #F & o #F7} Aste
lipolytic &4:= @ol AT Aclghe 4L AL F
o, AdH 0T §4F AT 7Y Eth Fig. 8¢ 7+ pHelj A
Hole A2 BHE Uehisith B4 849 27 pHe
9.00]%1oH, pH 7.0-819 $1o A4 90% o]4Fe] o] A
© Ao2 Yehyga, pH 5.0-6.03 pH 9.8-10.6% ) A 50%
]’%4 Aol EAste W& W9 pHolA lipolytic &4
o &AJol Jelgth. Acinetobacter sp. BD59] lipolytic &2
873 9] pHE Bacillus sp. BP-6 LipA7} A AH8HE lipolytic &
49 3# pH[14]9} A. calcoaceticus BD413¢] pH 7.8-8 81 T}
T =& Zolv, Acinetobacter sp. RAG-13} Acinetobacter
sp. SY-017} {-ALgk Aol JTH18]. o= Acinetobacter sp. BDS
o] AAs}l= lipolytic &4+ alkaline lipolytic &A1 A
2 W7o AT, # 797 A lipolytic BAE Hlx
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0 T T v T r T T —

3 4 5 & 7 8 9 10 1
pH
Fig. 8. Effect of pH on lipolytic activity. The data presented
were based on comparison to maximum activity
(100%). (50 mM sodium acetate, pH 4.0-6.0 ; 50 mM
potassium phosphate, pH 7.0-81 ; 50 mM Tris-HC,
pH 9.09.8 ; 50 mM glycine-NaOH, pH 10.6).

A y& pHAS S} 12N EAo] FAHE RO Ho}
2, AA F98 F7184 §4 59 A 87tssn, A
EZeEoke} AR A 7HATL AE ez A7
It 2322 o] EF& AAee aFY 712 ARE ¥V
3] PCR primerE AA &t 525 lipolytic £49]
AAE AEsta, 21 A4S Waor & Aoz AzHd.

(o)

2 ¢

FEELE YU TFE ARHSRIH B ¢
dto] LBM, R2A, MO A& o] &38te] tho] #58 ¢
Ac} Bag -&7‘ Z1% trlbutyrmol A7t WA A&
$40s) Aol $58 F515¢ HEHo2 HEsd 3
9, A2, 45 S48 BAAK, 165 DNA
d71M e B A Acinetobacter Baumannii (99%) =2 Acineto-
bacter 40l &3} dFY & #As}a, Acinetobacter sp. BD5
2 w3l th Acinetobacter sp. BD5% 37°C 9} 50T A A
S3le Ao g Kol 3EA #Fo|H, 1% tributyrins} oilve
oil A7}¥ ELZ} CE A8 %] 2} Tween 200] 718 1B &
AuA A B5BAHY AL FA3tA o FF7} lip-
olytic £4& Atz RO2 vehdth Ax 849 H3
Wtz e AESA FAE 84 4L =233 4

o_?_l',i

o E
3 g oAzt W) g SAVI M & A48 E U
o] BlwE wE A1ZF Yol lipolytic 42 AAs= A
o2 Uegth £3 54849 A Ee 60TE 708
0CAM 70%04e JEBAHE Hole Ao Yehd
Acinetobacter sp. BD5® 384 452 o] 57} Aiete
lipolytic 4% WEAH & Hole Aog 4790 A4 pH

= 9.0019, pH 9.8-10.61 ¥ ol A 50% ©]¢2) BAo] §AF
o] alkaline lipolytic £49] Ao2 AZtE AT}, Acineto-
bacter sp. BD57} A 4bah= lipolytic 4+ vl 3 ye pH
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