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AF At FA A W ES H A F 025 v]AE W vl A & AHE-5te F 20049 FE FEEg o, BEld
TFE °]-4-3 dliveoilo] I-FE R A A T 3L YA ol 575 FE8I9 L, ©] & L1-68, L1-80Z 7
7+ 33t o}. 2] FF L1-68, L1-809] BIOLOGE o] 8- A 343}4 24 54 9 16SrDNAS] G471 E £4
ZA 3} Janibacter anophelis®} 99% 2] A8 A5 S B FFA 2 2 Janibacter 9. L1-68, Janibacter sp. L1-80.2
2 3R =] F3 Janibacter 5. L1-683} Janibacter sp. L1-802] F4]2 $1 8t A ]2 =2 A stu F
2] 2 Eo) -2 A B4 A 9] W 318 2AME g o, ol & H 3t wlj % & =T 20°Col| A 40°C7HA] 10°C 7h
Z oz kst TA 9 F4) 3 | HE AR LS A4 34 & 2ASE o 2 A3 ¥ FF Janibacter sp.
L1-68%= 30°C Ml A F T M 714 2 T ASE=E el o, 54842 F A{E9= o 40°Coll A 7}
A EL F4PAL B} vk Janibacter . L1-80 5= 30°CollA 71 EL F A EST Hgon B4 g
AL F AL} W sl 40°ColA /M B EAFAN L By
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A RS g2 (Lipase)= triglyceride?] ester A3 7E-3l5H
o] glycerol} AAFO R Rt AY e Qo= e &
&S 3k 84F =, AE, VAR ol AR 53
v Eo] Ak ARl EAe E4FQ SAo 843,
71850l 9 olfE thdgt Ajlell 3-8 & = ol
AtH19, 22). T A A AE ofdZFE A=) T2 Bl
HE24%s 7Fridliste At FEMEs fiee 842
NEA o] BAv Fw9 A Moz wdd oy, &
o] &, A%, F2l, A=z, giuk 53 2159 oy o571,
T Y A el EAIste] B HTH10). HAEC] ks
e aie 219 o2 Ur e, Al 172 HI5old A
el aA= IO glycerol ester #1A]oll QL] THEalske
AL 2, Geotrichum candidum, Saphylococcus aureus, Humicola
lonuginosa 5°] WA= @47} old] &3tH12). Al 23S &
ol AWESEAE triglycerided] 1-, 2- A2 ester AT

33+, mono-, diglycerides A3/3shc}. 18y 7HFS 1., 3
F3l5led, 2-monoglycerides}t 1, 2- F== 2, 3-diglyceride
sl7|% skt o] HgekAI7E FallA, acyl groupe] <
o] 9J8fl, A=+ 1-monoglycerides} 1, 3-diglycerideZ AA3HA =
o}, wEbA w-g-AI7te] AoA|WA triglycerided] 37 $1X)7F 2F
3l 4 o). Aspergillus niger, Rhizopus arrhizus, Rhizopus
delema, Pseudomonas spt AAkelhe &4 o] woll 3Tk,
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£3] Burkholderia cepacia (formerly Psudomonas cepacia)”}
Arkshe AEs) aas 8438 HIg-8A SN
gt 548498 YERO] biocaayst=A12] o]-87Fs g0 S
aL Aek(15).

HAEA] AR S racemic E9EQ) 7RSI ol 2H)
29} Jlefol=o] A, ApLke] Akt TR, Aoy Al
Al F7HA 5 2 88 AT ulg- veFete] wEA ALl
B8] FHA o] 8ol #EF AFEo] Edd] M Folrk(y, 13).
A g 7S Ao sl o AWk vzl uhet
A o]ele] vt oxE2 SjtEe] TlielE Y &
A Wk ofe}, o =H 2 FANHS Edlo~H 23] jES-
T TR S-S S = Q1Y) wiiEol A AdellM
2] AREE AL St} mEo] ALkehe AR BAe Thdet 7]
AEo, ARSI, dAISolE T2 783 vk SAS A
Yar Sk, o]# g W 715t =& YAlol A ol vig
S o]88te] 7gEaRES, dl~E| 280 © Egko) s
B 23} 9h3-0 2 X thdgt A7t o Fol ATk, 18).

FHToe AGHAE 2 AEAL] B F5S v e
ol SAMAET = g of7A] A7t Bl o FoA|A]
stom, A4, Mg, I, 594 o 5485 2 9l
7] wjiEolth. 53], ti2e e A5l w4 vl
AET= 27 gl ArtEs 23 giakHE =3 69y o
oFalA Bxalar UThg, 4, 11). AFEE oF 3004 7)) o)A
SR P olF Pl RIS Yo, Akre] A

ok
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B Aol AR T e AlFE I ulES Aol 34
H HHFozRE BoEon, HiE EEAHS o835t
TS g Al AEE Y1 A F, 4°C5 FA8HEA
AAAE Rkste] Aol o] g3ttt AHME HHF 195 ¥
W3 9 miol] Hil T3] 40lF §F, o] AlEE ¥9o= 10
@717 EAste] 67,899 ZHzke] EtE iAol 100 ui¥ A
ZF3taL 25°Coll A 793 m ATt

FTEAGGATe Ee] & wjke Maine agar (MA; Difco Co.,
USA) HiA], Aa4wr =8 AlFe] vk R2A agar (Difco
Co., USA) H|=], GFo] F5-3F A=l w2 LkA|te] ulf
%S Nutrient agar (NA; Difco Co., USA) HiX], &%, &39|
e WAk #lekS YM agar (Difco Co., USA) HIAIS AL&-
i Eia= e ke =

(rt

Lipase M4t O|ME 22|
=2 AW B EAE sl #F5S BT 5Hoz At
EA S0l EEE 20005 o83t A Edlle 54 A
o ol&stdt. B A<
Rhodamin B (Sigma Co., USA)E %713t NA HIXE Hitsl4=
£ o3l Az &, A7) FEE dFS WaolE
Tslar, 25°CollA] 48A1%F uilF &, uv BES B3 A}
W F21 FHo) £H3(clear zone)S A TFE 2Est

of & ATl o83ttt

=27 Fe MelEy EM 24

FeliFe] Aty B4 £42 3%E KOHE o83l 7t
12854S 3 %, Biolog AHBiolog Inc., USA)S] GN2, GP2
PlateS o]8-3te] 9571x]9] 7|Ho)g BoldS Alfstalon, &
238 MicroLog™ system (release 4.05) prograns ©]-8-5}$3t}.
< 229 752 BUGM (Biolog Inc., USA) AFAHERR]] &
F3lo] 30°Col A 48X et &, @Ersle] €= (Biolog
21907, USAYE o83ty o d8dS 27 GPe 745 20%,
GN9] 7-$ 52-50%7} =2 2d3 ¥ GP2¢} GN2 Micro
platee] 7t welloll 150 ul¥ HE3g 5, 30°Col|l Al 24717t vl
HEe BAEE wdlS FHoZ G ofuf dEted
NaCl 150 g, MgCl6H,O 51 g, KCl 3.7 g& /< 912 ml

O

flo ot

Zlzjold] it wejelole] 549 2 54 50

o] =2l MCS stock solution (14)S SHFE 104 343 &,
ditste] ARSIt

Lipase &t #Fo| S8

B #59 548 Y3l 16S ribosoma DNA G714 LS o]
831321, 16S IDNA 34} TS PCR ¥Hg-0. 2 FE3}o]
7] AES 233U PCR w30 AMEE primers 27F
(forward primer; AGAGTTTGATCCTGGCTCAG), 1492R (Revarse
primer; GGTTACCTTGTTACGACTT)E AM8-31913, ABI 3730XL
capillary DNA Sequencers: ©]8-3fe] @71AEEAS 3F3lom,
A71%A, A& M]3 (pairwise comparisons)S 913+ 971X oAt
codon usage 2 7t 7§A] - JRATe] F-3A}F 2Fo]= MEGA 3.0
oo AN, vdE 3 44 ol 8E ATS=
distance "' O 2 MEGA 3.0 (9) Z2I1#9] Par-distanceS ©]
£3lo] ZAAItY o BeliF Srain LI-68, LI-802] 16S rRNA
PCR %5 B3l &2 3714¥9S Naiond Center Biotechnology
Information (NCBI)9] Basic Locd Alignment Search Tool
(BLAST)E o]-83l dA7IMES BAstion, 44H 97X
< NCBI BLASTE ©]83l GenBankoll Hi1¥ o] A%
& AV g el E7IMYE ARE GenBank 7]
g}3}o] GenBank submission numberS- F-of gt

Lipase 4t 0| E2| 2

Lipase &4do] &2l" #FE Marine broth (MB; Difco Co.,
usa)ell vk 5, Zhzke] AT, 7, 12, 24, 48, 72, 96 h)Z
Hi S 1 mi¥ FHate] 2FBEAE ©]-83ted, 660 nmell 4]
A= A lipase 4S5 SASIAH 7Y lipase 245 53
317] 913ke] mjekel-S- 12,000 rpmoll A 3E7F DAl EEsk] A5
NS FasrNog ALEEH o, 7143 AgtE p-nitrophenol
(PNP)o] &0l 23l Felue S T3] Hily =43
microplate assay W (20)0-2 Z3AT)

Microplate assay:="p-nitrophenyl-ester (pNP-esten)ZS 7124 & A}
23l f-2]== pnitrophenol®] S B 3G EAS o] 83 405
nmellA] 8= S7HFEC R ST Bae] S 284
100 w7t 1% 59t 1 ugd tyrosneS AAAE WE 1 unite.2
=

RS

InkY

o
X& 28 ojdeE 22| Y 53

AT At FAF viE EHSNA MA HlR], R2A agar bl
A, NA HiA], YM agar HIAIS AMS3lS] & 2000) 055 &
stpeH, 22lE TE o83t dive ailo] EFE Pl
A FH3Hder zone s FHste TS B, o1&
LI-68, LI-802 Z}Z} wrg 33T

8] T LI-68, LI-809] A5k}t 535 2N AE Tale 1
o] YERiSIt. BeldF LI-68s 23T o R AYEHC
HjRPGel| Ao F2Y e Tt 7HE ksl o, 54
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{131, Oxidase test A7} o= AP AT A5y 54S
stols) 2 A¥ dextrin, glycogen, N-acetyl-D-glucosamine,
amygdadin, arbutin, D-celobiose, D-fructose, o-D-glucose, D-
mannitol, D-sorbitol,
turanose, L-glutamic acid, glycerol, pyrwic acid 52| ©<31%
o] YA S-S ER1IEtom(Table 1), ¥-&]t5 LI-80& 13
WO F5/d0] gloH, miRPelA S2Y 3 ol 7F
745107, Oxidase test 23} P02 AP EH UM, Tween 40,
Tween 80, o-D-Glucose, Madtose, Sucrose, Turanose, Acstic
acid, L-Mdlic acid, Pyrwic acid, L-Serine52- tiAlsh= Ao ®
A=At
W2)5 LI-68, LI-802] NCBI 312t 4714 E 4474
o
.

D-mannose, madtose, sdicin, SUCTOSe,

e

3175 Janibacter anophdlis?} 99%2] 714 sAdS HYloH,
T LI-687 LI-80& ulj Aol xe] FejZQl B 2 Aseh
EAo] 2 A Yt HEH o= 27} Janibacter sp. LI-68,
Janibacter sp. LI-802.2 W3 THFig. 1). T3 GenBankell
T G7IME ARE 7|gste] £ Janibacter sp. LI-68,
Janibacter sp. LI-80¢] GenBank submisson numberE z}7}

l
A
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FJ595985, FJ595986° 2 F-oJQiglt),

22| ZF i 20 [HE MSE I S Aol 2

] #5 Janibacter sp. LI-68%} Janibacter sp. LI-
< 9% HH MG EE ERlsla A= wE
"4 o] WsE ZARRIAOH, o] 95l ul%k
20°Coll A 40°C7HA] 10°CTHA 0 2 wjste] oA e] F417

= AHEES) akol FAS ZAIATE Janibacter sp. LI-68
T 2T r) 20°CS] AdTellA 481171 fEr|E AR
5, 48A17F o]Fell tig7]E HolENoH, Hd ST 724
ZHHE et B3 40°C v A @ TN FE7] ARt
20°Ce}t ksl vUeb o, HEAQ w9 AsEs 20°C
A ETF R €53 EUT W, 30°C v @A e
FE717F 127702 el oH, o] % ti5527]1E AH 484
el H A5 EE Bt HEHOE 75 Janibacter sp.
LI-68 30°ColA i A5=7F 7P =4 YRt 30 =7t &
2 g 259 Aog ALRHUKFig. 2). Janibacter sp. LI-80
T A5 wlkexr) 200cd wf 4877k frErlE AR &
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oo
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Table 1. Phenotypic properties of strain L1-68, LI-80, and the type strains of other Janibacter species

Characteristic Strain LI-68 Strain LI-80 J. limosusDSM 111407 J. terrae DSM 138767
Color of colonies Cream or White Cream or White Cream White
Morphology Cocci Cocci Cocci, rods Cocci
Gram-gtaining + + + +
Oxidase + + - W
Motility - - - -
Optimum salinity range (% NaCl) 2-5 2-5 2~10 ND
Optimum pH value for growth 7-8 7-8 ND ND
Optimum temperature range (°C) 30~40 30~40 28~37 28~37
Decomposition of
Casain ND ND + +
Tween 80 - + +
Tween 40 - + +
Tyrosine ND ND + +
Utilization of
Acetate - + + +
D-Fructose - + +
D-Glucose + + + +
I-Inositol - - w +
D-Maltose + + + -
D-Mannose + - W +
Sucrose + + + +
2-Oxoglutarate ND ND - +
N-Acetyl- D-glucosamine + - ND ND
Dextrin - - ND
D-Ramffinose - - ND ND
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anibacter anophelis EU730944

Strain LI-80 FJ595986
Stain LI-68 FJ595985

Janibacter sanguinis AY383745

83
Janibacter limosus AY167846

100 Janibacter corallicola AB286023

Knoellia sinensis AY167851

Ornithinimicrobium lyticus AY636111

Arsenicicoccus bolidensis AJ558133

Fig. 1. Neighbour-joining tree based on nearly complete 16S rDNA
sequences, showing relationships between strain LI-68, LI-80, and
member of the Janibacter sp. Number at the nodes are levels of
bootstrap support (%), based on neighbour-joining andyses of 1,000
resampled database. Ornithinimicrobium caseinolyticus, Arsenicicoccus
bolidensswas used as an outgroup. Bar, 0.005 nuclectide substitution per
postion.

2N T B F ASEE Bk 8l 30°C, 40°C
A E TR BS =77 2442 24702 e o, o] %
NFSAIZIZ HolEolAe 40°C v gollA 7HE =2 i ST
o W2 AFE Hole ASE Ueyth HFHo= B i
30°CAM 7Y =& T ASEE BYo =M, o vehd
LI-68 o= 22 W o5 JF=E IRIsHATHFg. 3).
8] 7= Janibacter sp. LI-68, Janibacter sp. L1-802] wjFAIZH
o] W& F48Ao] W3S Fg. 4, Fig. 5 22 YehAdch
Janibacter sp. LI-68 #FE RE wjke s AFFo)|A] 2447k
OI7HA = lipase E490] &8l UEto, 24X7He 713802
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Fig. 2. Effect of temperature in Marine broth medium on the cell
growth (A) and p-nitrophenylester activty (B) of Janibacter sp. L1-68.

Zzjold] it wejelole] 54 2 54 6l

ste] 30°C, 40°C ATl A S7teke Y 5h B
Hyom, 53] 40°C s FA @ Tl = 48213 vl RS VE
o7 JA3 7S B HiF 96AIRtelM 7Y =2 lipese
A8 YebgthFg 2). webA Janibacter sp. LI-68 T
30°CollA FHare] T AFEE HolA|qh, 4842 40°ColA
7P A Jebst olelgt A= w50 ST A8 0]
02 oz Yehdthe A BT e A0 ZA, o]
1 5(17)°] ERATE o83 lipased] EAATAINE
gt AYE B, 257) BoldSE ASEs o1
L ZoAe FE Bt ArAFHe} fARH
Ebst

Janibacter sp. LI-80 ¥5-9] 7%= Janibacter sp. LI-68 1+
oF FAKE 84S Hole ZoE Ueidth e A3l 24
AR B 7IAIE lipase &4d0] 719 YEhA] FRAIRE, vl gA]
7t 2407 7IES 2 30°C AE T} 40°C AP TFolAM e A}
oz airdio] Tkl S Bt 53] 40°C i
AFolME 48AIZHRE Al&GAH R FTtete] 96At ol 7
=& lipae 84S Yeldth o83t 3= Janibacter . LI-
68 T} ozt v E4S Hol:=t), Janibacter sp. LI-80 T
T &3 ASEE 30°ColA 71 =4 Uskem(Fig. 3), 4%
gL 40°C MFEFTANA =A YEiTE ol EEldT BT
Janibacter sp. F52] 53721 RRolzla ALgFojZt),

A7 Janibacter TEo] Aikele lgfolA| il disiA
< obA s8] BHar wo] A k. 2RAN AN EejE
Psychrobacter sp. S3 O Z3E #24] glufolA] aAMAH11),
BARAFERE ] 2lyuolA AiH17), Burkholderia sp. HY-10 T
F2HE 9] glgolA] ArH16), A=A ATl Pseudomonas p.
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Fig. 3. Effect of temperature in Marine broth medium on the cell
growth (A) and p-nitrophenylester activty (B) of Janibacter sp. L1-80.
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ABSTRACT : Identification and Cultural Characterization of Lipase Production Bacteria I solated from

Pond Effluent Sedimentary Layer

Man-Chul Kim, Tae-Won Jang, Ramasamy Harikrishnan, Ik-Soo Jang, In-Kyu Yeo,
Joon-Bum Jeong, and M oon-Soo Heo* (Faculty of Marine Science, Jgju National University,

Jgju 690-756, Republic of Korea)

From the course of screening of useful enzyme producing microorganism from marine sedimentary layer, we
isolated 2 lipase producing strains and their lipase producing activitiesweretested. 16SrDNA sequence andysis
showed that they were Gram-positive bacteria grouped on Janibacter sp. An excellent lipase producing strain,
Janibacter sp. L1-68 and J. sp. L1-80 identified by 16S rDNA analysis and biochemica methods (BIOLOG),
was further studied its lipase producing characteristics. The optimum initial pH, temperature and the optimum
cultral time for the enzyme production on MA medium were 8, 30~40°C and 96 h, respectively.



