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(BREHAEEY TRER BH 35000

#OE NEELRMNTRRRES KRN LR SE R - RS
B — KRR (Pseudomonas pseudoalcaligenes) F33\. =RERGE KRN BBANE
B, BESUHE, 5% pHIA~ 95, BFHE 4~ 26T, HFAMI~ M. ZEM
%#h#7. Sepharose 4B il Sephadex G—200 f EAFFBILEILIMMA 7. KRR RLEfE DR
SOC, RGEfFA pH 100, 60 C {Ri 80min AFIEA AHS%, 7EpHT0~ 100 HE WBED
g Ca™ fI Mg MG EIEIEM. Pbr. Zo™. F* f1Co” MEEANHER. &8
4B 45700,

X@E XREARRE WS SRR BEER

W TIEMREE S . RATARGSSSRNZENA. SitnAEnEC 20 E
ARSI R — A BE . AEFFHE. PRAN. SRS, ZOCREKE.
SEOEHRE. BLBERE. RS ANFEUARRSASHE T F54EHN
SRR WA, 13 Novo—Nordisk MIfi 2 Gist —Brocades % /4 7 #FE BBl s
WRFAMEISHREE AR, FEBELREENY BEERERYBOERBERALF
EARERETWHBR TR, 2300 TR EIER Al — XMk
# F331 M7= 510 B R B St

1 A fer &
11 SEIE

MEM. i) B%. 57 ka RERTREBRFHKAER. MIEET
A RANHAZERELH 12647, HEOBEA.
12 FgEiES RS F331

AEMNESBREEARECEP I EITE. £9EERMEDHRREE AR
FTRERME.
13 BRBRIEFFG
131 FEABREREE (%): FRE0S5 HEAKOS HAWHo005 oS 4#F
F T 001, FRg2.0. pH 10.0,
132 HEHHEE (%) BOk0S MERES &AM 03, BRI W01, 3

* EEY 191 S EARFTE.
A SCF 199547 10 F 16 A eEl.
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£2.0. pH 10.0.
133 #EEMTIERE (%) BAKOS BAHEE 05 S 0.3, HEE 0.05,
BRI 4 0.05. pH 100, 250 ml = fig4r3 25 ml.
134 BAFBERE (%) FHAK 1.0, #WE8 0.5 HEE 0.0 Sk 0.05 &
RS, 40 0.01, pH 10.0, 500 ml = 4% 60 ml,
135 A4 BRTEREMTH ISR S. 22°C EHIE% (2501/min) 12h,
BL10% ZFEEA 60ml RS (500ml =4 %) F 26 T (300r/min) 3% %
36 h.
14 AR ELR RS S
B HRERR AR . S0C Haedd, wd AR kS o EE YK
YRR, PR EAEY KR, RIRER.
15 MEHME
BRAETE ik, LRIy,
16 BABERENE
i Lowry 3 i 52,
17 SDS— BREERBRERSX (SDS—PAGE)
FRAAESEEEBAREKRS, FEREE 10%. EHRIKE 5%, # 0.1%SDS,
FH Tris—HCl ZEpik £&.
18 E5FRNE
¥ King J.'" e H 4 4k SDS—PAGE #ri: T,

2 HX
21 EFREHREE F331 A5 S _

M 126 AR [RIEREE T3 rh, TRk B 380 BRI M BB, 4 K R R
XAEZEWN 7B - SERE N, HRRARK P31 T HEEHRR, £264u/ml.
FBIEHEPENEREM LM ANE TR L =HBLME ( Pseudomonas
pseudoaicaligenes) .

22 EFRBELNE F31 NEEEY

221 BREXMTREAEN: SR EFETREARE, Frile 16 FrEk S AIER
PREERENRE. HPLUAERMREF (R 1D.

222 AREBEXTBHEWR ST rEERERE ML, SRERNR 14 AR
Bare S R RS, KPR S0 NaNO, MR & (£ 2).

223 PEEMEAEER: HFET 20T, 20, 24T, 6C. BT HIOTC 6 MEER
Bk, ZREWNSMHEEREHA 24~ 27T,

224 HEFEELR pHXNPREHEE: ERAR pH HBENEAR. FEERERS pH
w9~ 0 EHENTNE R, B2 26.5u /ml.

225 WEFEBENFEAEW: 1L 500 ml M=MMETDIMA S0~ 150 ml R, &
REVGHER Oml Bl & 2B ERTR RN T8,
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Table 1 Effect of carbon sources on the enzyme production

¢ B M i k = - MO
Carbon source (0.5%) Activity {u - ml” Carbon source (0.5%) Activity /u- ml '
» B No addition 48 FFEE  Maltose 20.8
#EE  Gluose 15.0 & B Xylse 18.4
= Fructose 232 “ge 9 Callobiose 17.6
58 Mannose 19.1 @i  Melibiose 17.4
g Glactose 18.4 E#F  Wheat flour 4.6
FL # Lactose 2.8 T#¥;  Com flour 23.9
I Sorbitel 203 o[ 7 EE sy Soluble starch 9
#* g Sucrose i4.5 ¥ ¥  Dextrin 23.7

#2 TEEEMNTHEHER
Table 2 Effect of nitrogen sources on the enzyme production

e B 7 R M R
Nitrogen source (1.0%) Activity /u - ml ™" Nitrogen source (1.0%) Activity fu - ml™!
= 8 No addiion 0 B &% NHNO, 2.9
E 1 B Peptone 186 B (NH),So; 22
B IEH Yeast extract 19.6 & E s (NH)HPO, 2.0
4 P F Beef extract 203 & g (NH)CO, 18.4
B % Casein 215 WM NaNo, A4
=3 # Urea 205 o Ht ¥ Defatted soybean flour %.4
# L 8 NHA 21.7 S8 Defatied peanut flour 7.7

226 FREHEEAXMFEHOZE: TrgEREPnATRRERERER, SREY
(%3, BEZBE+TAREN. BE/A T AN RELHFEEZRM MR 40
B A IR R oI, 7 PR T R 3 L

227 FHERBS: BBRTECHEEBRRE F31 RE-RRRR30~35h

23 ERMYEERSH

231 HEHWE: BBET 4000r /min .0 15 min, % EEBHETRREIIE. 60%
o 701 R AL R B AT T OE 96.9% MR .

232 Sepharose 4BEEH: Li# (NH,),S0, fieyE HaR#Y 0.05 mol /L Gly —NaOH
(pH9.2) Erhep, 5 Sephadex G-254EE#T (1.2x20em) i, WEABRNAI N
¥ [ W HE4T Sepharose 4B L. HEHITEEHR (2x40cm), ROBHEE EAUR
BB ZREH, Fj0.05mol /L Gly—NaOH (pH9.2) #Efi. i 15ml /h, 43l
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Table 3 Effect of surfacants on the lipase production

*xHEE B A
Surfacant (0.1%,)

B &
Activity [u - ml™'

W B’ No addition 19.8
BE 7B+ " fiKt Polyoxyethylene lauryl ether g
BHEHZBTEEER Polyoxyethyiene octylphenyl ether b ¥
EHZHETAtEm Polyoxyethylene letyl ether 2.5
5 40 Tween 40 .5
HiE 60 Tween 60 18.4
it 80 Tween 80 18.8
AR 20 Span 20 18.4
FBE 40 Span 40 18.4
&) Bt 80 Span & 19.3
1ok Imidazolinyl 16.9
2B -P {250 7
E > E
g ar 0.4F {om £
£ E
Pty L 0.3F 1 1150 &
H 2 p
3 = =
S 0.2}t 100 3
.R
. 0.1 50 E
B s+ s
1 I 1 i ! 1 3 N L i A i i
t/h %5 Fraction No.

BT F331 gk B R Y

Fig.1 The time course of the lipase

production

K2 BgAbMEY Sepharose 4B E:E4r1A
Fig.2 Chromatogram of lipase on Sepharose 4B column

LB Ay 2 B§i% 57 Enzyme activity,

3mi/ ., WEFBHEHAS, S —Fadl. peithzt A 2.
233 Scphadex G-200 HEH7: HdEM AR 4 20 E E 41 Sephadex G200
H (18x65cm) t, EHdk#pAhd 10cm KK, & 10ml /h, PR 0.05mol /L
Gly—NaOH (pH9.2) @i, A& 4ml /%, &HHMIEMNES. EHlhg R

B3, RABETRIMGETEALS R,
24 REAMERTMREFFFIE
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Table 4 Purification of the lipase from Pseudomonas pscudoalcaligenes

I 1 B EA v & - SEfE SRR
# ® Total Total Specific Recovery /%  Purification
Step activity /u  prolein /mg activity /u - mg™' {fold)
R 53828 27600 1.95 100 1
Culture filtrate
HiE L 52153 20125 259 2.9 1.33
Ammomnium sulfate
precipitation
Sepharose 4B 755 903 3R.5 64.6 19.72
chromatography
Sephadex G200 18375 330 55.7 M1 2.6
Chromatography
0.5 2 Jso0 ) 1001
E
0.4F | —400 '-é ® soh
z B
£ 0. 300 § 3
0.2} 200 § £
R O£
lDOﬂ = 40
0.1 T ﬁ _%g
=
1 1 i 1 -
0 20 40 60 50 100 20
®§ Fraction No.
0 I L i 1 I | 1
K3 A5H5REM Sephadex G200 HEHTHE 6 7 8 9 10 1l 12
H
Fig.3 Chromatogram of lipase on Sephadex ’
G-200 column B4 EHEREE pH
L OB HHE Ay 2. B35 Enzyme activity, Fig4 The optimal reaction pH of puned lipase

241 MERBEPH: MH pH6 ~ 8 BME W —HEMETH. pHO ~ LI HA
R — S ALe (0.05mol /L) ZBwhgE, LUBOHEN bR W E A R pH &M T8 1.
g (A4 £9, FEARNRE pH X 100

242 MERBGERE: 740 ~ 60 T REIRE T WEF RN EHEHEE Te

4 ETRITTIEES
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RESRISE 27 0 {0 B o R e O N 1 B

37

KRR, MAsREtREEHR 0T (/5.

243 MK pH BEH: BHEMER 2ml
MEREZMARpH R BT 4 CHREF
24h, REWEpH £ 9.2, WEREK
. B (K 6) ®RB, MEAMPHEE
EEE 7.0 ~10.5 2.

244 MRRGEEME: B 20ml BB HIE
FARFEHRAKE L ® 80min, FFR 10 min
IH B E AP RE 05 ) (I ARE 4 B Rt
XH) . Z5RME 7 R, 60 C £/ 80 min

100 +
90
80

s

#H %7 Wi ¥ 7) Relative activity/ %

GDJ'-

L,

40 45

35 60

50
/T
A5 MfERERER
Fig.5 The optimal reaction temperature of

punfied lipase

100

%t 1% 77 Relative activity/ %

|6 pHRERE AR
Fig6 Effect of pH on the lipase activity
pH 5.0 s A 0.1 moleﬁ&ﬁﬂl 2mol /L NaHPO,
K : pH6.0 ~ 8.0 & sy | 0.05mol/L KH,PO, H
NaOH fti; pH9.0 ~ 120 Eahg A 0.05 mol /L H ¥
' 1 NaOH %,

pH 5.0 buffer was made by 0.1 mol /L citric and 0.2
mol /L Na,HPO_; pH 6.0 ~ 8.0 buffer by 0.05mol/L
KHPO, and NaOH: pH9.0 ~ 120 buffer by 0.05

mol /L glycine and NaOH.

G, MEHEEAA#K; 70C 4E 80min J5, BRE 0% UL LiGH; 80C RE

x5 REFIEREEAOER
Table 5 FEffect of metallic ions on lipase
ERBT" e by 3 EEET XS
Metal ions Relative activity /% Metal ions Relative activity /%
Nene 100 Co** (i}
Cal* 157 Fe** 63
Mg+ 123 Cw” 33
K+ 107 Zn** b
Li* 108 Mn?* 82
Na* 105
* Metal ions conc.: 107 mol /L.
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80min )5, MEiEHER RS 10% 164,

245 SRB FXEEANEW: EBESEHEF (1x107mol /L) REE3IT
{746 30 min, BEEWERBEES. UAMERE FRRAE. 47 (£ RN,
Ca®* #1 Mg XTRETE HE BB MBIEMER; Nat. K' W L' RARMHMEEN W
Pb*, Zn*, Fe** f1 Co™ MR AR RIBRER MR ER.

246 B TEMRE: HMEMbFIFMFREOLAEL SDS-PAGERmK. H
AR R EGH FRERERFOAEXR (B8, HEVMRELSIREEA TR —
FAFTFHRK. MEZMNS T RN 4570,

s.oF
481
100 % 4.6
k3
gO
al 4.4
B
£ oo}
s e}
._f, 40 1 t ! i
: 0.3 0.5 0.7 0.9
z 20 ﬁﬁﬁg’¥ Relative mobility
®
N < A A\ S H8 BhEsTENNE
0 10 30 50 70 Fig.8 Molecular weight of lipase determined by
i SDS—PAGE

| BBiAEAE b Phosphorylass b(%4000): 2 AEH
Albumin(67 000): 3. P& Actin(43000): 4. &

M7 REXMRZENE S & AFRy Carbonic anhydrase (30 000} 5. Hif§
Fig.7 Effect of temperature on the lipase stability Purified lipase.
3 i

KRB R F331 =4 R R B R 0l 45 R BER pHL L SO R E i R
B, BHEM. EWHEFRY. ARRE OLEREEE". BLERRE RS
AR, SeREEEm pH BERE)E. RAAENANR.
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STUDIES ON THERMOSTABLE AND ALKALINE LIPASE
FROM PSEUDOMONAS PSEUDOALCALIGENES

Wu Songgang Xie Xindong Huang Jianzhong Shi Qiaogin
(College of Biological Ergineering, Fujian Normal University, Fuchou 350007)

Abstract A strain of bacterium producing large amount of alkaline and thermostable
exolipase was isolated from soils and was identified as Pseudomonas pseudoalcaligenes.
The optimal conditions for lipase production were: wheat flour as nitrogen source and
soybean flour as carbon source in medium, initial pH 9.4 ~ 9.5, culture temperature
24 ~ 26 C for 34h. The lipase was purified by means of ammonium sulfate
precipitation and chromatography with Sepharose 4B and Sephadex G —200. Its molecular
weight was estimated to be about 45700 by SDS—PAGE. The optimal pH and
temperature for hydrolysis of olive oil were 10.0 and 50 C respectively. The lipase
was stable below 60 T, lost 40% of its activity at 70 C, remained 10% of its activi-
ty at 80 C. Different metal ions showed abverse effects on the lipase activity. Ca®*
and Mg increased lipase activity, whereas Pb**, Zn®*, Fe?*. Co® caused inhibition.
Key words Preudomonas pseudoalcaligenes, Thermostable —alkaline lipase, Conditions for
producing lipase, Properties of lipase
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