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WERAR—FBFE % EPIEES] 14 47 80 AT . 25001 BRASMICIRBR 107 8 = 7 1, 64T
ORISR AR BAE ARRRAT (168 rRNA 5 [R5 351 237, W AT 25 4 8 Sy Yersinia enterocolitica ) — PR 1A , 4 24 4
KM1. X2 0 & W= ok RS, R RIS AR i R RS A8 - B SRR 13 °C, pH 7. 2, B R 1) 7] 54 h. {55
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PR AT R R . R AR AL e Ra e , BVEAE 50% Y YRS rP AT BE 4R35 60% L1 1 I e | 1% Tt i e 136
Wik Cs MIERILY), HXT C, ~ C, TR ALY A S 4T B fE AL g

KRR ACRBE Y s KRR Tl 5 %58 5 & I ; Wl =AM

FESES:Q939.11 XHRARIRED : A

Fl 1887 4F Forster'" 1 Y AT R 5 B 5]
BETE 0 °C A= KUY LA , AN TR G M
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TR HBRAE At P5URI 2L A 16 A1 K 28 W 3 3R 5 Hh )
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BURRAE AR T 40 °C i 406 F B 1w,
SE PR TR B . 75 Tl S b 9 3 Pl ) S A
AT HAE IR B, 7T LA RERRAE (R P B

6 7 2 — 25 7R3 — K AT b A i S R
SR TR TS , TR R S 4 A
W ep R S T . A SRR G R NS I
TE Tl EEASR T T2, A R Ak R
KEHAE 40 C LAk 5, 76 0 °C 2o A7 s 2 2k
BT s YR v RN A A L, AR TR I
HA R TS50, 78 0 C A H s i 1, AT fig
TEARIR AL 2 R B2, Aok i s AL BEE TS

« W B HEE:2009 -04 - 10

X E YRS .0258 -7971(2010)01 - 0108 - 06

BT R AR VR B 2 A R R
REVAN AR AE I b g e T AATTRY 2 560, BA
RLAF A RS gt Tk v, ) P AR TR R s it
AL A g , A CRE A AT FR AR IR 1Y
S /INBREERG R, 30 38 00 T £ S A AR T B A
FHMAR , PRIE TR 1Y 5T A0 RUBR 5 76 PR 45 18 5 4
I8, R ARG 7 AT A 2T A SR AR Y e fE 1k
TR TEAPRIRIR S T A Tl A A= 16 75 g R K R
Yy, Bt B BBR AR, B 4, T ELAS 23 36 B = s
UODOEIN: NV S ARSI -

PTAFRAS E B2 5O IR IR Wi Bt 4T 1z
MBS, Cai b BOaRERIA T R ILil IR &l
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B Bk Pseudomonas fragi 103458 ( PFL) , Pseudo-
monas sp. KB700A , Pseudomonas sp. B11 — 1, Aero-
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T B A W O DRI T R AL . A SCMAJE S 37592 P v
SRS E 14 BRI R 5 T R, PR BOH AR 1 PR
T B T bR, HEAT TR A S A B A A K 168
rRNA JE [N 5 . F % L 1 7 i 2% AR R AT 00 Ak &
JIr 7= B AR IRLA s Tl ) g~ PR A T T R0 2B BT

1 HRSFE

1.1 ##
LL1T #&ABARER RBUITARWES:SE
.
1.1.2 &M E B.LHL(Beckman - coulter) 7%
PRI fR YX400 I ( H AXU ) | i IR AR I 4R v
FEF%46 HZQ - F160A ( b ifg — 1 FF 2 AU A R
H)) CEAMPOBET( HAEH) JEM - 1200EXII
B 7 BB ( HART).
L1.3 3K EAPRMEER (0XOID) (AL
(REA AR =0T O (b [ B2 24 4R
Al B2 A F]) R OHEEE PVA - 124 (7K
PUBEAL T ) XSS EEAA R R T ( pNPB ) (SIGMA) .
1.1.4 325 #  }A Luria — Bertani (LB) [& {43
FiEE(g/L) EF R 10, BEEERY 5, NaCl 10, BiiE #y
20,74 pH 2 7.2. LB y{REE SR AL (pH 7. 2) . 41
B B IR 2 (g/L) < R F PR 10, BERERY S, NaCl
10,25% fRE i LA 8% (MARFRLL) , BiliE 3 20,
5 pH % 7. 2. 25% M 7L Ak i 2 BESCik [ 13 11
%
1.2 ik
1.2.1 s FHTCRKCRRAERIRE S EFT 100 4%
M, S0 WL 7 LB Pl B A, B 13 CHiFR 72
h. PRIBOESZ 03— M TE 7% T LB - Al bR 2 B
I, ELZE A TR VR O BRLTE Vi e e ARG vl e
PEF-H 55 AR K P AR S TR AR (B
RN 358 77 gt Uy it T A
1.2.2 255 PRI ) 0 AR 15 00 7 i 1017 ot v A
F 5 mL LB iR B 32359 ,13 °C, 115 t/min, }; 55
60 h.4 °C ,6 000 r/min B5.0> 15 min IEE & BE L5 Al
B, AR pH 7. 2,25 mmol/L ) iR £k 2% v ik
EVE2 i, SR J5 H pH 7. 2,25 mmol/L A B IR 5 52
PR S L 5 il TR A, VKA R 7R B R, 4 °C, 13 000
r/min .0 15 min Y8 BIE. 2 BRSCERL 14 ] 700
S 2 TR TR RV 1 R T

BTG S S TR 37 CARAFT Ry Wl T X i
PEARTRTE (pNPB) |, 57380 AR 1 mol Xof i J 4 13

E SN —A TG B
1.2.3 HHEZ

(1) BEF EEEMFE PHERKRIIES
P S PR AL S 2 SRR 15 - 16] i
AT

(2) 16S rRNA [ 5 7|l J7 fn A ZHESC
BRL 17 10 5 v il 42 78 Bk % 5 {4 DNA. T Bk 16S
rRNA BEH 741 PCR 44 2 JESCHR [ 18 ] 5 64T,
5141 % 8f.5" — GAGTTTGATCCTGGCTCAG - 3';
1492r:5" — GGTTACCTTGTTACGACTT -3’. PCR =
Yy te gk i WSO R & gl f5 , 5 pMDIST 48 44k
(Takara 7= ) i% 3, JF F CaCl, ¥ %54k E. coli
DHS o JAZ A A0ML. L My; (RV/M,) S 519, il i
W 7% PCR 47 55 46 I 5% 46 7= 9. 519 7 %1 M13
(RV):5" — ATTTCACACAGGAAACAGCTATGAC -
3", M;; (M, ):5" = GTTTTCCCAGTCACGACGTTC
TAAA -3"; 7% PCR {4 SO AR R 18 41 2
WRSCHR[ 18 1 7 vk #EAT. B Ak 7 W) 28 th Jb st AR R Ak
PR 28 W . K 3545 14 5 51 #2238 GenBank (hitp://
www. nchi. nlm. nih. gov) , H 4} BLAST % ¥ 7 A7 21
I 16S rRNA JE[K Fp 81l HEAT AR L1 LE AL #T. )
DNAStar #4347 RGEFALSHT.
1.2.4  REEFAF

(1) KBt e & /=B oy vy PGS A
T LB iRzt BT 13 °C ,115 v/min K5
7%, M 12 h ZJ5 76, B8 6 h HURE 10, D7 TR Ak
4 A Kt e B AR I P it T

(2) KB JE 3 =B vy PRBUGE BRIk
T LB RS2 a3+ 7 8,13,25,37,115 r/min
FEIRIEFR 48 h i AN R T A A ) i S G

(3) ¥4 pH At = B89 ¥ PRIBGE 1R
1&F pH 4351 4.5,5.5,6,7.2,8,8.5,9,9.5,10,
11 49 LB g s i, 713 °C , 115 v/ min FE PR3
I 48 5 i U1y it Pt 1
1.2.5 BEFMR

(1) W& E B & W e KB 0 TE O ~
75 C 4TI 5E i 17 1t 7

(2) pH B8 W% om EFTBRRSE vl
(pH3.0 ~5.0) BEMREhZ M (pH 6.0 ~8.0) |
Tris — HCL 2% #hi (pH 9. 0) | R #% 2% nh i ( pH
10.0 ~ 11. 0) 1y 22 v i 5 BT i 107 7K 8 355 )
A0 5

(3) M AR IR 13,25,
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37,50 CHI TS5 CF ORI, 4B 1S min BORE I & i
.

(4) Bgey R4 ar e BEBON R BE K AYER2E
WAV IR, LA s IR 5 k.

(5) AHER B 7E S F o TEBRRP A
AR LT, PR (AR ER) 57 28 o4 70 %oy
R 10% ,30% ,50% ,80% ,7F 4 C N & 2 h,
SE T

2 #ER5H5H

2.1 FEEHERFE REKEREERESHE A
T UABLR RN, W20 T 16 14 Bk 7= I I A T T v
PRH A 15 R K i B AR S I AR LU E
(R\/Ry) Bk, 2.5, NS Bk 1 S BRI =i
15 T IR Ry e s - 20 B2 T R R 14 BR 341 43 DA U g
il AT, B 5 AR S ey, 188 1.8 U/
mL, 5000 i 45 AT, e £ 1 S R RAE NG
LSRRI , A 44 o KM

2.2 EHMETE

2.2.1 BAF AFAGE KM TE LB F35E
FEI3CH:FRT2h 5, Wk EFL A6 hsgsss,
TR RGBT PRI o 22 IR R B
BARK /N A 0.5 wm x 0.9 pm, S J& A= ¥ 3 55 FF
WAL BF9E A KM B8 DA 400 | LU B ) 4 3546
Pt TN Rk T Y 552 A A TR 6 A Sy M — e YR A
K AN RE AU AN T 7 BEAE Sl ok — B R AR K, AN BB
FIFHIRZ AR A2 H,S 82 I 1t #2 it 55 22 R
TR RN R TN A R 5t 2t s g ok PEPE. A4l KM (1Y

A B A AR RAE, 45 6 (AR IR 4 2 T
T 55 /) 7 o KL )26 S5 Sy /N 45 M 4%
HB/R ZR G TR ( Yersinia enterocolitica) [ TE KR, fir 44 N
Yersinia enterocolitica KM1.

2.2.2 16StRNA AW AR ARRK A M &
16S rRNA LRI 7, fir 4R 45 19 5 91 K B2 Ry 1 465
bp, GenBank H1 8% 55 S EU523225. # KM1 ¥
16S rRNA FEH ¥ 515 GenBank %4 7 H 119 J3 41) i
FrIRIPEPE LEXS, & B KML 55708l 25 g 98 B ZK 7R [G
B 16S rRNA FEH 741 3 AR K2, KM /Y 163
rRNA JE[N A5 15 Z0A R H s 09 Fr 91 AR 3 AR
GREBRILE 1, NEHATLIA ) KM1 5 Yersinia
enterocolitica (775316 ) Bk — B AR B v, 38
B KM1 5 Yersinia enterocolitica( Z75316) [ 35 4%
Rk,

2.3 KMl REEEH

2.3.1  REER N AT EEAF e N KML YRR
bR RN S ) A RO il 9 TR S, FERE SR 54 h i
A B d . PR, TEG IR 54 h WiAR K ML
(E12), PEH 54 h Sy fm AR a).

2.3.2 ABBESFEA e AR ATE T
13 CHEFF 48 h, TR Pk 19 A= W) dt K7™ TG 14 121 O e
b eI 13 °C O B G 7 i R H O i R A IR i
[Z:f

2.3.3 Kk pH A FE Y MIE 3 T,
KB FRALBIRILG pHAE N 7.2 ~ 9.5 I B4 1l
RAF. PRI pH 7.2 S & W A pH .

1 E-TF 16S rRNA EE /7 FIEEER E M KM 5 15 (R4 E 8 RSt 0w
Fig. 1 The Phylogenetic tree of KM1 and other 15 strains based on 16S rRNA



Wi 5t 045 TR 7 T ™ A TR 0 0L 5 S ™ i A P B R BT 5 111

B2 KMIfER#&SEHETL

Fig. 2 Growth curve and enzyme — producing of stain KM1

&1 REX KM1 B4 KRB0
Tab. 1 Effects of temperatures on growth and enzyme —

producing of stain KM1

o KFRiRE/ °C
S WA IE=E v
37 8 13 25
AW/ ODgy, 1.3 3.84 3.08 1.85
BiG/ (U - mL™") 0.1 0.85 0.28 0.22

3 REEFEIYLE pH EX KM F=EE) R0
Fig. 3 Effect of pH in fermentative medium on enzyme

production of KM1

2.4 H#k KM1 §RE BB E R

2.4.1 BEXEEEGHw  FAIXT B2 i
(El4). N LRI H KM i 15 il 09 ik S o it
J& 4 37,60 °C Byl G RF5AE 50% ,75 C R REAR R,
1k 9.8%.

2.4.2 pH xt#E AW He 137 CF,MER
] pH {ELAPE T AT , FH A X % 22 o) il 2 ( /&
5). KB KM i = B Uil AE pH 8 ~ 11 {5 H 36 )

B, pH 9. 0 T i .

2.4.3 BERthEAER M BFR KA 25 °C LLT il
REPRFFARE . X PR E TE 22 , 16 37 C AR 60 min
RGN REIT 50% ,75 “C AR 15 min (R BT 18%
(R TRRRTS , 28 A H DAy SHL TR P A1 35

B4 REX KMI JERAEEE 4 HI ST
Fig. 4 Effect of temperature on the activity of KM1 lipase

B 5 pHxt KMI fERAEEE AR IE
Fig. 5 Effects of pH on the activity of KM1 lipase

2.4.4 BERMHRM AT WX C, ~ C, MRS
AV EABIFIMEAE R, & iKYl C TR2E
AW 3 3% B BT PR R 9 i 2 5 A Y
TEAIET (R 2).

2.4.5 HHEF TEEE e W AILHE
A B FI 2 B AT B0 R, Horh 10% H Esos
VE R, e (H I 45 44. 5% X TE A DL F
TR , B AE 50% 1% F R AT BB DR 4E 60% L)
REPE(ER3).

3 i 8

H A 8 0 7= IR A i i A A 22 oA A
W& ( Pseudomonas ) F1’X B ML 7 J& ( Aeromonas) |, T
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AMIFFE 53 15 1 7 Tl 1 MR AR 95 16Sr RNA B[R 7 471
FoE G A PRAE AL A3 M vl 458 R Yersinia enterocoliti-
ca IR , i 44 N Yersinia enterocolitica KM1. 5&F
1M i TR A FIE 808 7 R LR M 8 %) B9F 5 1 R L AR
KM et Bl R e 25 1F 0 2 13 °C,pH 7. 2,54 h,
TEZZEAE T EEE M 1.8 U/mL $27 %] 3. 1 U/mL. fif
WA FE XS 7 JiEA B 0035 AT TR AR 4K
2% MMM B 25 AF T 7 B AT IR R 24 S A0, X 5 HR
20 A — B E el TR o 4 R e S
SERY LA, T H BEAIT S RN SIS,
RIS EH] LB B JR BB R . S 5 7 KRG FR,
B AR TG FRFE DA S MRS I i) 25 BR T T T RIS

2 KM 5REER AR M By L R
Tab. 2 The substrate speciality of KM1 lipase

JEEH) AR G/ %o

p — nitrophenyl acetate(C, ) 24

p — nitrophenyl butylate( C, ) 36.4
p — nitrophenyl caprpate( Cy ) 100

p — nitrophenyl decanoate( C,,) 68.4
p — nitrophenyl laurate( C,,) 40.3
p — nitrophenyl myristate(C,,) 28.9
p — nitrophenyl palmitate( C ) 19.1

&3 BBEFNEENW

Tab. 3 Effect of organic solvents on enzmye activity

HAXE 1/ %

A O
10%  30%  50%  80%
N 101.4  13.2 0 0
FH 144.5  106.9 62.4  16.8
LI 114.5  65.5 44.5  19.1
e 32 105 96 53.3 39.8

X KM 7 7 i 15 Tk %) 1t “ 7 o 40 20 F 5%
B IZAR AL 25 C LR \pH 7.2 ~ 10 Ji F A fREF
R RORSE P, Hodedd A IR 37 °C, i /R
pH B4 9. 0. (HAEREME 22,75 CHERT 1S min J5
W RRE T 82% , Hoy— SR (R . 5 C 40l
[ Pseudomonas fragi IFO 3458 (PFL)"’ Aeromonas
sp. LPB4! " B HeIC IR NG U7 AR 101, 1223t % o 4
% C, ~ C, BRI BAT B ar i AL VE T 72 A Bl

R RE R AT R A RO RR E M, B AE 50% 1Y H
T RELREF 60% L) B 09T M, Hit 52 BE 1 B
B 1Y) Aeromonas sp. LPB4 2! JE 5 B RS A% , KM1 j5 B
fiff ) e B T S A ES Pseudomonas KB700A '™
F1 BIT = 1" & Acinetobacter Strian No. 6. 2" 2G5
2T R 70 WA PO DR 75 TR A AR, A e 3 K v
R PRI IR O B T
KM fig 5 il HA i O i B, /E ) pH (B
Bl (pH 7.2 ~10..0) FIX BB Fg A 40 114 e i
AN DA KAt (0 A HILI 700 52 1 S5 o, PRI
i 0 TR DR AR TS I R L 2 ot o AR R B R A S v
Az 7 A ) SRR IR PR A8 52 25 TN P T 2
BRI 1. A ¢ KM Jir 7 g 1 1 1) 4
B alifl K rE R IR DT T A ST M TR A T 2 rh, gk
RN AR — 2D i diRE.
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Isolation and identification of a cold — adapted lipase producing

bacterium, study on fermentation conditions and lipase properties

CHEN Gui-yuan', JT Xiu-ling’, LIN Lian-bing’, WEI Yun-lin’
(1. Biochemistry and Moleculebiology Department of Basic Medicine College, Dali University , Dali 671000, China;
2. Biotechnology Research Center, Kunming University of Science and Technology , Kunming 650224 , China)

Abstract ; Fourteen bacterial strains with potential lipase activity were collected from a refrigerators of a meat
factory in Kunming, Yunnan Province , China. The strain showing the highest lipase activity was selected for lipase
assay and named KM1. Based on morphological characteristics and 16S rRNA gene sequence analysis, KM1 were
identified as Yersinia enterocolitica KM1. It showed that the optimal fermentation condition were 13 °C ,pH7.2,54
h,and the lipase activity was increased from 1.8 U/mL to 3. 1 U/mL. The enzyme was stable at 25 °C ,pH7.2—
10, and the optimal temperature and pH of the enzyme were 37 °C and 9. 0, respectively. The enzyme showed good
thermal lability,only 18% of the original activity was remained by incubation at 75 °C for 15 min. The substrate
specificities of the lipases toward various p — nitrophenylwere were examined. The higher hydrolytic activity was
obtained with C, — C,, p — nitrophenyl esters, with the highest activity toward p — nitrophenyl caprylate (Cg). The
lipase exhibited good tolerance to low concentration of organic solvents ( acetonitrile , methanol , ethanol and DM-
S0) ,it could keep nearly 60% activity even at 50% methanol.

Key words; cold — adapted microorganism ;cold — adapted lipase ;identification ;fermentation ;lipase — properties



