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TTHR. ERUEALY KA AHER. P ZH 48K K CM-Sepharose F F fi & F X 4
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KR EAENEE B REKESE EHEE N EREEY T
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—RERMEY ., ZEFBETAISCUT.pH = 4090 LEARBR WA TN, 5F
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drasekaran, 1997; Pooja et al, 2001; Lee et al,
1999; Lin et al, 1996; Alquati et al. 2002), 4
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(Chandrasekaran, 1997; Saovanee et al, 1999; Zac-
cone et al, 2002) 187 3% g 7 &304 Wy I8 1 Bl il 4%
FOPE S5 T £ 3 2 B 3 A I AU TR BT A i B )
B 5 14 R LR 8 . TR B O AR I B T R
HEWE, A B M K 2% (2000) Mgk TR T B
A B I (B S o B B S T R AR T A ARA
T 13 VB W A7 £ 1 K 35 9% G o A 4 S A4k
PR o =5 (o] B0, BRI T VE IR T R AE I 25 SR A Oy
T B 55
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2.2 EARRENRE

F R Lowry B 171 2 (Lowry et al, 1951),
2.3 SDS-PAGE

% Laemmli #:# 17 (Laemmli, 1970),
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4000r/min &[> 40min BEF.  ZBH R E L FWE &
o

2.5 BRERY

8 B 5T 8 0 100kD ) ep 25 4F 4 Bl
T LAEE T &8 10kD P F dE M 4
2.6 BHBFXZBEEN

LA CM Sepharose F F [H B9 - 5¢ ¥ JZ #r +F Xt g
B AE E AT . G 2B WOEE R W, I e R DT B L
2.7 HERAER K, F V. HRE

LA R A R X B B 2 B W R IS ) L o AT R I
& FTHIE (B 3%, 2002) : L4 Lineweaver-Burk 2
AT 8 K, B V., B8 E (Sharma et al,
2002)
3 ER5®
3.1 BEFEMEMERBRSBAEL
3.1.1 R B AR BT IHE R BER R
BT X B 7 Bl 2 A4 52 o), LA S0 A A BRI A B
MER, RO MARIMBHBE W EE K
K1,

18000

16500

15000

13500

12000

NS5 R L 35/(U-g7")

10500

9000 I 1 1 i A
0 I 2 3 4 5 6 7 8

AR E/m)

BT REHUOR RS A B A W BEEE 7 69 0

Fig.1 Effect on lipase activity of the supernatant by extractant
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Fig.2 The lipase were chromatographed on CM Sepharose FF
——280nm PR W 2k, —@—AERT BE TG B 28 ; —O— NaCl B AP L B 2%
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BERE AR - pH 3.8, 10mmol/L ¥/ 1M - tmmol/L B ME 1L K + tmol/L NaCl
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Tab.1 Purification of lipase from culture supernatant
EOmRA&R T M Bz EH R R
W H RS (U/ml) . ® HE(U/g)  afufEs
{pg/ml) (%) (%)
REE LG 91.3 7216.15 100.0 100.0 12652 1.0
AT 75.3 4757.11 82.5 65.9 15828 1.2
10 JT B IE IR T K 81.7 3356.31 71.6 37.2 24342 1.9
VBRI R 307.2 7440 .42 67.3 20.6 41288 3.3
CM sepharose £t 2 #7 33.4 161.96 27.6 1.69 206224 16.3
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RAB—EBRERW, Ak WIBN BT TEH
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3.2.1 RE .pH X A& W7 B 1E 1 B0 R m % H

pH = 4—9.5 HBMRELE MK, 7 BIFE 5—S0CF
VEAT G T B K 4R 18 11 0TI . I 4 Rl 1 AR
3T SERAR AT T B E = R R
& 4,

HE 4 5] 5, %8 Wi 86 B 3& K #5548 . pH
8.5.8% 35C, ¥ pH=8.5. B KF 35CH, %
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Fig.3 SDS-PAGE assay of purified lipase
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Fig.4 Effect of temperature and pH on lipase activity

BTG 2R AR L AR T S ) R R AR ER IR T AR
BB R IR IS W T IREE . SCMAAT A,
HoAR * BE 1 AR T 20% . B ML Ag 7 B A 1R
W BE (B B, 2001 ; Naeem et al, 2001).
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Fig.5 Effect of temperature and pH on lipase stability
a. pH=3.0;b. pH=4.0;¢c. pH=5.0;d. pH=7.05e. pH=9.0;f. pH=10.0
—@—23C;—Aa—30C;—0O—35C
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DA o 1 ol 5 5 99 A 4 G 497 7E 2.75ml pH 8.5 LN
ZE s K A& m A 0.9998% (W/ V) 5 B B N 080
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A (R B8R A A b L N ) AR Y (B M
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Fig.6 K, and V,,, of lipase by Lineweaver-Burk plot
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Tab.2 Effect of metal ions on lipase activity

ERETHRE H,0
" BaCl, Li, 30, CaCl, MgS0, MnSO, Pb{Ac),  AgNO, FeCl, ZnS0,

(0. 1mol/L) (% 88)
AT EEIE (%) 78.57 107.14  100.00  110.00 35.50 26.84 19.48 6.70 0.90 100.00
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3.2.5 F WAk R AT e VE A B AR b B Y R
e % F 18 B B 7E U 1 R A0 AL 155 47l 9 B
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Fig.7 Effect of some chemical reagent on lipase activity
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Fig.8 Effect of ZnSO, on lipase activity
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PURIFICATION AND CHARACTERIZATION OF A LOW-TEMPERATURE ALKALINE
LIPASE FROM MARINE MICROORGANISMS

DONG Hong-Wei, SUN Mi’, WANG Yue-Jun', YU Jian-Sheng'
( Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, (Qlingdao, 266071; College of
Chemical Engineering, Qingdao University of Science and Technology, Qingdao, 266042)
*( Yellow Sea Fisheries Research Institute , Chinese Academy of Fishery Sciences, Qingdao, 266071)
*( College of Chemical Engineering , Qingdao University of Science and Technology, Qingdao, 266042)

Abstract A novel alkaline lipase was purified from a marine microorganism and the major physical and chemical
characteristics of this alkaline lipase were studied and reported in this paper.

Cell-free supernatant was prepared by centrifugation (4000r/min, 60min) of culture broth. After excess olive
oil was extracted from the supernatant by the chloroform, the whole solution was centrifuged and some denatured pro-
teins were removed from the supernatant. The supernatant was ultrafiltered using hollow fibers (100kD), the ultrafil-
trate was then concentrated by ultrafiltration using a hollow fiber cartridge of 10kD cut off. The condensed lipase was
purified 16.3-fold by means of CM Sepharose FF cationic-exchange chromatography by an elution with a linear gradi-
ent of 10mmol/ L phosphate buffer (pH 3.8) containing 0.5mol/L NaCl. The purity of the purified lipase was con-
firmed by the presence of a single band on SDS-PAGE. The relative molecular mass of this enzyme was determined to
be (38.0+1) kD.

By the titrimetric method using olive oil as the substrate, characterization of the alkaline lipase was made. The
lipase showed maximum activity at pH 8.5 and 35°C . When the temperature of the reaction system rose, there was a
rapid decline of lipase activity; however, lipolytic activity dropped slowly with declining temperatures. 20% of lipase
activity still remained at pH 8.5 and 5°C. According to the data mentioned above, lipase showed cold adapted and
basophilic properties. In order to determine the K, and V,,, of the lipase, the lipolytic reaction was carried out using
p-NPL as the substrate. The K, and V., of lipase under pH 8.5 and 35°C were 7.805pmol/L and 1.2385mmol/
(L-min), respectively. The enzyme was stable between pH 4.0 and 9.0 and at temperatures up to 35°C . In further
studies, lipase showed good resistance to high salinities, the concentration of metal ions was up to 100mmol/L. Fur-
thermore, lipase was compatible to some chemical regents. The lipase was stable in most polyhydroxy-compounds, in
line with previous reports on lipases. Good resistance to the oxidant was also observed. Tween-40 could inhibit lipase
activity significantly, while surfactant SDS could activate it. 10mmol/L, EDTA could inhibit lipase activity seriously,
it was speculated that there would be some metal ions in the active site of the lipase. When EDTA was added to the
lipase standard assay system, metal ion amount was restrained or EDTA may cover the active site, thus, inactivate
the lipase . In the further studies, the effect of Zn®* and EDTA on lipase activity was studied. The data indicated that
some essential amino acid residue, which plays a key role in the catalytic mechanism, might bind with Zn** , result-
ing in lipase inactivation until Zn** was chelated by EDTA.

Key words Marine microorganism, Low-temperature alkaline lipase, Separation and purification, Characteriza-

tion
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