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WEUPLeaPAER RABFRBHRRIER ERABAEN B AL F L E
HMHATHR, ERZ R K e R B F BRI, JH 30% ~70% B 5 B 4 3 9 47
3 #7 JHitrap™ Q FF [ B F & # 4k 45 f X Sephadex G-100 %t Jic A o0 B 4tk , BE PR & &
A 5, B W VE % 335 U/mg, 15 % % 32.8% ;SDS-PAGE # ok h % —F a8, 0 F& % 28
ku, W5 & pH % 8.0~8.5, £ pH7.0~9.0 WA B THRE; ZERE N 37~42 T, Rk
PERF X K, (L Vot 2 51 % 0.605 g/L # 9.407 pg/min, 4B %HF Ag* Pb** st & 5
B m e WHRER Na* K* 2B LN EEH. 28RF BN FH A T2 WA R B EYE,
B & | B B A A kR 2% 8 — E ¥ 4 F  EDTA %8 A B 30 %116 A, DTT & %% % %

EHE, AN LERE EE,
XER:.ZEalp; Bam; St ER
hE452&S . TS 254.1; S 917

FHBEAWY LFRERAN =M
—, R B2 L TE T EA AR BB
A, MUEEAMESEZI BN —
REAME, LR, AMTIRBULEITE B RE
MESNWHALE R S A LUK EERE. AX4.
FED HEFRBPHHEAEEOBESAERAR
B, EAKEEERAMMIEERA T E,
ESME G R E T B 48 (Labeorohita ) | Kb ¥ T 8
( Clarias batrachus) \ X B #8( Wallago attu) &2
HITHALBEE 1 , E 38 B XHR 7K 5 88 ( Piaractus
brachypomus ) . Bl 3k #j ( Megalobrama ambly-
cephala) , K Z2 W ( Scophthatmus maximus ) F & 25
BRI R E R M AE AT TR,

EJUE, PR ERE R ERE, EEIE BN
S BN L Bk R, 2008 FRE
PIay-EEE 100 7 t,fEEF AL
HE bAEEFEARCAREMTH ONCH
F =, B A TaR™ e KENEFY, B
PARAES Bk ta il TR F Y HAT R AR

15,5 B #A :2009-10-09 &5 3 3§ :2009-12-01

MHKFRIARS A

SAR R8I T 75 A0 B A6 W ERR S5 A
RRETEREG. BRNETEABRSESE
B S EHMARRNRECENERAE R,
REFHEEMRE , BT, T B AEmE i
FEERBR T A AR R R, Hilg, HaP
FamEAM S BALAR R HEM R, VT
—B I RN Z A mE O MHE BB IKE

1 MRS
1.1 WS R

RA FAEal, g m oK) #il
AEAARA R, T -18 TRHEM.

EZRXH Hitrap™ Q FF, Sephadex G-
100, Trypsin inhibitor, Pepstatin A, PCMB %
Amersham 23 5] 7= i ; B8 & H, SDS, TEMED %
Sigma 23] 7= i s AR BERE , = (R %) & e
(Tris) , H &8, IR B 15 , PMSF -5 Mechem A& 52
ms 4 I 3E & H 8 Genview 2 ® 7 s
SephadexTM G-100 £EH: %y Amersham Biosciences
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FENBRE ULTRA-TURRAX® T25
SFVL(#EE IKA) , GENESYSTMS $41 — 0] L
4366+ ( 3£E Thermo Spectronic) ,3K30 &
RHBELHL(FEE SIGMA) ,CHRIST ¥ T 4241
(#8E SIGMA) , Hitrap™ Q FF [ & F & #u it
( Amersham Biosciences /A &] ) , Mini Protean /)%
#HH % # (£ F Bio-rad) , TI-H-10 MF2/MF3
B A (8 E ELMA 8] , Eg kA6 ( B &<
SANYO 2AH]) %,
1.2 Ak

EOBRIR. 5 & 5% “PEal
R, Ve, FRURARIR 25 K R E, I 5 A5
(W:V)H50.02 mol/L pH 7.5 PBS MBI,
K, SIFBAE RS P AL 4RI 85 min | S ek
HIhER) 280 WOREE N 35 C, R BURTE 4
€ 10 000 r/min &> 30 min, K& FE®K,
(NH,),S0, 3%&#H7, INRITIEIHE T LB M
7k ,4 CFFH0.02 mol/L PBS EMHEH12 h,
B, R B EROHEEER

FamEun sk UBEANEY,
FARIF] pH 22 rh s W BC R 1% BB H W, I
FABRBR I W5 2 BT 7% 19 pH. W€ 7 55 B OCIR
[10], —ANEETE 5 N1 E LR, AW ERKHET
(37 C) , AUk BRE AN S8 E 1 ng B
AMRFFTFEE, L U £,

B SFRNEF % FRAZEDHR =
G250 Yefak , LA 4 M IE H EONARERER

By gR ™ EHEER R 6 %
fir, &4 10 mL, 50 300 5% BR % = 10% . 25%
40% 55% \70% ,75% BIMFNE, 4 CEBIIK,
BO B, BB B SO, , BB UL
¥, E FIEREAEE O MER RS E, §l
et 2. BB TUIETE A B TEN R
g1, B 5 mmol/L.pH 8. 0 Tris-HC1 £ b5 % T
4 CUKFHIEDT 16 ~24 h, PR EOR

Hitrap™ Q FF P4 & F X % &#F  Hitrap™"
Q FF (5 mL) FEiR il VP15, ¥ P el
EHM® LA 2 mL, Ff 0.2 mol/L Na* |
pH 7.80.0. 01 mol/L Tris-HCl {28 mp 5 W k=
KR RIH S, B 0.2 ~0.7 mol/L Na™ | pH
7.80.0. 01 mol/L Tris-HCl 522 np 15 W 15 18 UE i
FHBE, WREHBENTEEIRD

BB AT % A Sephadex G-100 %t R 2
i T Fisiik, Sephadex G-100 #:(1.6 cm
x50 cm) FAAEIAZE wh VST 745 , % Hitrap™ Q FF
P FEMT IR E R M4 4 B4, A 5 mmol/L
pH 8. 0 Tris-HCl 2% v ¥5 ¥R $EAT VR, W 1
mL/min, &4 5 min, & NEQBEEEM
BOREE, REE OB %,

BQBEL AT R E
PAGE w3kl & ™ ,

B K, ez SRILEREE (o
L)% 5.4.3.2.1.,0.5 WEEE H (pH 2. 0) IEW N
JEY), 7 37 CF i, M H %, BL Lineweaver-
Burk XSUBBOAIER, WE K, F V. B

¥k 6% G B B A AR T
PL 1% BE 8 FOA R, W€ ZEA FRE T (10 ~ 70
C)F,4urmEOBENTE L, EAEE L
ODyy; , fHFE R W ZEEAME T4.25.40.50 C
g A 15.30,45 .60 min 537 BPI E R H
BN, TR MBS R B R,

7 4E & % G Bk iE pH A BRABAR T 5 AF
FipH 1 ~13 MMM ACH] 1% HERE QBT
A HC1 71 NaOH #55 pH {H4r H| 2 1 ~ 13, 5HEE
WHEAT RN . W EH SR EAR pH &4 TE S
KA. T ABRE LA ODyys W [HFRR

737 CT B EABHAARF pH ENZE W
ALFE 30 min JEE TE R BB AR

2 ETEHERG YR EEAMKT
HALL0.01 mol/L, pH 7. 80 Tris-HCl Fe&il i 4
BETHER, £BEF450 Mn** [Ca®* \Na*
K+ \Mg2+ \C112+ \Ag+ \Pb2+ \C02+ \Fe3+ , 6}5“@
HAYREE R 1.0 x10 ~° mol/L, Xt B S vH i A R
FER Y Tris-HCl . HMHT 25 TR 15
min J5 , DL 1% B2 1 R)RY0, W e & CI R TE 1 o

A G ) A B S M S H9 AL AR TERE
WA ALL 0.01 mol/L,pH 7. 80 Tris-HCI B4
B4 A W, AR R D DTT, B & H g
#il5%], TI, Pepstatin A ,PMSF,EDTA, g &, TNBS,
PCMB,NBS, BrAc, & ¥ E#5% 10 x 10> mol/
L, 3B S s i A R HERRR Y Tris-HCL, #5F
25 T4 15 min 7, DL 1% BE & A MR, Il E
BAMREE M, o6& E AiHe R s
R B, 7008 R B9 2544 T I e B 7, 32K
MBS S8 100%

& H SDS-
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1.3 HBUgAE

SCHER IR AL T2 8 A R SE 434
& 3 WU FEE LR, A REEIEA SAS(V
8.0) Excel 2003 3174, 8138 LA 3MH +
P2 ( £SD) FR,

2 SRS

2.1 FTapEABRBESEWR

RAMBES R BN RS E AR, 4
RE 1, R%FW, % (NH,),S0, BAE R
30% B}, B0 LIEW P E A EETE ), OD E 3%
AR 0.710, EETE S SOMEHM L, LR RIFAZE,
& EVWEE , F ODy &4 0. 119 B} RERIHE
# 14% , %4 (NH,),SO, fFE K 70% B}, &
W EEEETE ) ODy,E R A 0.011, #H0 HiEH
RS EARR L, BT LUHE, BHE A
BREE PR UTTE R BREREE A N 30% ~T0%
2.2 BFTHRENGLFEFamEAR

i pH 9% SRR G A
WA Hitrap™ Q FF BB F3c#utk+ , Fi AR
FOEA AR . WO A PR IR H

RO BB B IS, L ODys fHFE AR (3R 1) 6

o« HAEFE protein content
-7 (I ®§¥% protease activity,

oL
SN WA U O =1 O
— Do W Ul O =3 0 ©

% CURREE (0D,)

BAKESE (D)
protein content
protease activity

Cocooocopoeooe

0 0.2 0.4 0.6 0.8 L
TR Bl P

ammonium sulfate saturation

Bl mEBEIZBHSEEOMH

Fig.1 Ammonium sulfate precipitations

21 v 0, ,7E 0. 01 mol/L Tris-HCI 28 #p ¥
H34 pH=>7.13 B ABEHIA Hitrap™ Q FF S
TR, EHEYAHRATRER P, XK
P s E MRS m AN pH 7.13 DIF,
PRI i 7 b 3 28 b 9 e HE 7 LR, VT LA Hitrap™
Q FF R fff, BT LA Tris-HC1 22 h¥ pH W] 330 H
#7.2~8.5,

#£1 Hitrap™ Q FF BETFXHMEH4 L BOBHKRE K pH HITE
Tab.1 Determination of the initial pH of buffer on Hitrap™ Q FF column chromatography

pH
6.30 6.48 7.13 7.65 8.04 8.58
ODyr5im 0.061 £0.001 0.022 +0. 001 0. 000 0. 000 0. 000 0.000
MEBTRENHAL  UAFA N BT WP EARE QR A TR, T RN

BRI pH 7. 80,0. 01 mol/L Tris-HCI ¥ 44k
(% 2) o 7 NaCl ¥ 0. 2 mol/L i Bf

82.6% , MEEWNE TRENER, RMF 2T, B
DIB E#46 Na* B F5RE 4 0.2 mol/L ,

#£2 Hitrap™ Q FF BEFXBENVBREFRENTHE
Tab.2 Determination of the initial ionic strength on Hitrap™ Q FF column chromatography

Na* B35 B (mol/L) It EH 9 P BT (OD 75 g ) BHER(% )
Na* strength enzyme activity of outflow absorption rate
0.0 0.000 100
0.2 0.109 £0.005 82.6
0.4 0.383 £0.005 39.2
0.6 0.582 +0.001 11.3

BHAEAZFHANE  BAFEEK 0.3 mg/
mL {9 BRI 5 mL ) Hitrap™ Q FF BT
L, 0.23 mol/L Na* pH 7.80.0. 01
mol/L Tris-HCI )28 5 W Ue [t , WO 56 3t W 3
WiE B AR, TR E B 7 etk

RO R, SR n% 3, WK 3 FHUAHEE
FER B, W 87 BT B R TR
B, EEHERT 2.5 mL HEKRRE

63.0% . ARIEE A BFE BEIRR, HE FHEE R
2.0 mL,
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#£3 Hitrap™ Q FF IEFXHERS LHENHE

Tab.3 Determination of the sample volume on Hitrap™ Q FF column chromatography

PR (mL) AR (U) ) 2% ) T (U)
sample volume enter protease activity  enzyme activity of eluent absorption rate enzyme activity of absorption
0.5 324 0 100 324
1.0 649 24 £20 96.4 £0.5 625 £20
1.5 973 86 £36 91.1+0.6 887 £36
2.0 1297 342 +14 73.6 £0.3 955 +14
2.5 1 622 599 +23 63.0 +£0.55 1022 £23
Hitap™ Q FF 8 & F X % B BT ALK & —e— A protein content
5 P . ™ —m— FEABTS protease activity
B ORF LRSI R4 B Hitap™ Q FF L Y

FIBS Fac s Bt i b AT B Fac e 58k, T 2 V]
., % Hitrap™ Q FF AR FREZENH 4 &
Fg, o ide A B s 0% 1 A ERE M, (HES:
EHSER. BNI.NAELEmEE, BIE
0.3 ~0.4 mol/L NaCl Abye i, Wk fE Ak
m Co KR C Wk4s i — 2P 4k, 0. ome " o J0- 00

——E 4 & protein content Al /min
-3 [ ##I% protease activit

0. 10

0. 08

0. 06

0.04 o
(=)

0. 02

16 time

Y
1.4 0
1.2 1014 B3 Sephadex G-100 st B FEO M
1.0 1012 YRR 2.5 mL/min,2 min KK — .
0.8 | 0.10 . Fig.3 Column chromatography of protease
0.6 | 8 82 & from tilapia intestine on sephadex G-100
0.4 | 0: 04 < Buffer at a flow speed is 2. 5 mL/min, 2 mL per tube.
. 10.02
0.08 o o £o0- 00 2.4 FaHFEABHNIBALTREER
Wl /min Line 3£ 43 B L TR P A S T R
- TR P, BEETTEN, RRKFEARHE
e e At E L T R R

ROR , B B LL S 7 i JROR L IR B 9 (40. 3 +

YRR 2.5 mL/min,2 min IR —& .
0.27) U/mg ?—E'fztj'y(ZO& 2+2.8) U/mg,zf-ﬁ'fz[_’J

Fig.2 Hitrap™ Q FF column chromatography

of protease from tilapia intestine TS5 M. BT RRBENM SephadexTM G-
Buffer at a flow speed is 2.5 mL/min, 2 mL per tube. 100 ﬁ&&%ﬁ%%ﬁaﬁi@]T*ﬁ% E‘J?‘EE, Wi
B ELTE 3R R E(335.9 £0.52) U/mg,
2.3 FEamERBEHERER 2.5 FaHNLEZHER SDS-PAGE 4K
B R TR RN R A T EREN S TERNE
BEd C, % F Sephadex™ G-100 %Ei: 24T #E47 4 4 g5 P EahEARBKE, 2

Fifalifk, %550 E 3, Sephadex™ G-100 §Efc R  REEHBEEA N —KBIKH, LIEH marker
WERER - E A%, RAME, KEEHES  SDS-PAGE RUIKGHRME B 72 - MXiE
Wi, % SDS-PAGE WKW, Zig ha—FHE  BRMK(ES) . HERERH®ERNHEXIE
o IRETEHIBVERI, 7 4 CTREBTAE  BEN R =0.89, REFE TR RECTBREEH
B, R TR R B M B Tk AR i B X T8 9 28 ku,
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x4 FHEBEABRRN.SEIESRNER
Tab.4 The results of protease extracted and purified
BIFERF BEA(mg) HBEE(U) WE(U/mg) BER%) LR
process total protein total activity  specific activity recovery purified fold
=R . 3048 =8 122 754 +48 40.3 £0.27 100 1
crude enzyme solution
. 0.3 @*ﬂﬁﬁiﬁt?ﬁ . 455 12 108 100 =89 237.8+6.1 88.1 5.9
solution of 0.3 saturation ammonium sulfate
0. 7 1B EAT UTHE
deposition of 0. 7 saturation ammonium sulfate 333 £5 69 375 £125 208.2£2.8 56.5 5.2
o TM
. I-Ilt:;p Q FF AR 7 Sc BB AT 134.3 0.6 42 717 +61 318.1+1.3 34.8 7.9
Hitrap™ Q FF column chromatography
™
Sephadex ™ G-100 FEBLAAL 119.9£0.2  40263+32  335.920.52 32.8 8.3
Sephadex ™ G-100 column chromatography
120 -
-,
Z2 gn-
o
H‘: 5 &b
&
S 40
= =112, 16x+128. 78
20- R=0.9612
ﬂ 1 1 1 1
.2 ¢4 06 0.8 1.4
AT

E4 FirflEAE SDS-PAGE ik
1,2,3 R, 4 BIREE H; abede TR IREEE ) TR 2
i BERRALER B 97 400 u,b Jy 4 M HEH 66 200 u,c HyHAL
B H 43 000 u,d g BRAXETER 31 000 u, e A F BRI
320 100 u,

Fig.4 Purity and molecular weight determination of
protease from tilapia intestine by SDS-PAGE
1,2,3 Sample ,4 Marker; SDS-PAGE Molecular weight markers

for proteins are expressed a,b,c,d,e.

2.6 FappEABRNELISHE
FikomEkalirE pH A RERE
B e lhE HEEAE pH 8.0 ~8.5 By B T 1E MR
Fil% (& 6) ,TM7E pH <8. 0 MIpH >8. 5 i} i i
HAPBH TR, ZEABNSE N pH 8.0 ~
8.5,
Il E AR TE 37 ~42 TR IE S
V(B 7) , HRE/NTF 37 THRT42 CHEREEED
AUBH TR, ZE AN BERE 37 ~42 C,

mobility ratio

Bs EAasTFE-HNIBEHE
Fig.5 Stand line of molecular weight-mobility

OD275 nm

o | = o)} co o N
T

e e e e e

pH

E6 F&BHEAMARIEpH
Fig.6 Optimum pH of protease from tilapia intestine

Epe) AT e pH AREZ WA R WA
8 I, BIAEHBEAME 4 TH 25 CTHRAF O
min , F T 5% B A I7E 95% L) b7 40 CTH 50
CH 15 min, BHEFREZRAE 80% LI L, BLHHIZMEAR
TEVERF . M R BRI E P ke (B 9) 7
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pH 7.0 ~9.0 G ¥ 403 30 min J7, FEHEH
BEREPEDTE 80% LA I, AR X BRAE s P R S5 Bk B
KRR ER,

L4ar
1.2
L.OF
0.8
0.6
0.4
0.2
0.0 . |
0 20 40 60
e /C

temperature

0D275 nm

H7 FapEABHRERE
Fig.7 Optimum temperature of protease from

tilapia intestine

5’ ——4 C——25 C—4—40 C—=50C
= 100
3]
LS gy
8
& 60
@ <)
-\pr(yg 40
EZ
E 20
5 0920 20 60 80
1R /min
time

E8 Fir&EFEAmRAEER
Fig.8 Temperature stability of protease from
tilapia intestine

100

AT EERG /%
comparative enzyme
o
fan]

pH

mY F&amEALpH EREM
Fig.9 pH stability of protease from tilapia intestine

T s mEGEGBRER LD HELE U
Lineweaver-Burk 1R, &M AHBE TRy =
0.064 3x + 0.106 3,31 BT HEDIEALE AR
FEBHCK, =0.605 g/L,V,.. =9.407 pg/min( &
10),

L0 r y=0.0643x+0. 1063
0.8 L RZZO. 9963

™~ 0.6

:L -

E 0.4

E 0.2

S ¢ ‘ . .

- / ) 5 10 15
-0.4 - 1/5(L/g)

B 10 FiEfEAEER Lineweaver-Burk F
Fig.10 Lineweaver-Burk plot of protease from
tilapia intestine

BB THF LRGBS YR
Na* K* 3% JF M & QA WHER (£ 5),
Ag” PO BRI HEE B E AR, T
Mn** Ca®* \Cu”* \Fe’* SRS FHy5d IM — < 4
HEA,

x5 SRBETHNEABEENRD
Tab.5 Effect of metal ion on protease activity

&RBT(1x107* mol/L) HEXTEEE (% )

metal ion relative enzyme activity

ZX %} HE control 100
Mn?* 63.5
Ca?* 50.6
Na* 100
K* 100
Mg?t 72.2
Cu?* 43.2
Ag* 0.1
%t 3.1
Co?* 81.8
Fed* 61.3

AACK R 2 F AE B R 8E ) F S e A S
PMSF 7 NBS 37 1% 2 F B =2 B tH 58 2140 5l 18
(3 5), TI BE 45 52 2 1 il 2 g B9 15 %,
Pepestin A ,PCMB MBHESA N, B &AW
IR0 R LA S 00 o S 5 R R R MR T
A8 R, 22 BA IR R VT AR Il i B 2
REBRITY REFUKEEMIMER ; DTT X8
HEEER, YL RERE IR ST I s ;
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EDTA %8 F B 8RB vl i 75
DAFTHERE T, ZEABAREREON,
120

—
o
<
re

80

60

40 -

20 +

HAXTEE /%
relative enzyme activity

00

0 0.5 1.0
PMSF 3%/ / (mmo1/L)

PMSF concentration

E 11 PMSF 3 FiF &7 E O ik R
Fig.11 Effect of PMSF on intestine protease

F6 EHRNXBEGTE S Rl B R BH
Tab.6 Effect of biochemical agency on protease activity

AALB (10 x10 7 mol/L) HAXTEEE (%)

biochemical agency relative enzyme activity

22 G %1 B8 control 100
DIT 110.2
PMSF 6.5
Pepstatin A 98. 4
PCMB 99.8
Trypsin inhibitor 0.0
EDTA 99.7
JRE urea 89.5
BrAc 82.0
TNBS 94.6
NBS 13.0

(1) £ [RZEER BN LR REER
| AME PO H IR R B R — P R
B BB S, BRI R —
MRFENT G, 2 H BEE BL SR (PMSF) B2 A&
E B E — ARG . ALk A R E
i PMSF {E F T B 9, 28 J 6 00 i 9 935 1k AR 4L
(E11) . MNEFHLIE i, FEE PMSF K ERI R
0, 8 IS e S, X B L KRR AR
S PP D B TR, SEE A EECR,
PR ahEA VLR REAE.

(2) F A BRI F B T EREH
B (PCMB) B—FHr R B i, i % — 1Y
SHAF RN, 2 B U TBWE AR T
FERE AN, FHT B ERERE. £

LB AR R PCMB 15 TH% , AR Kl
ERYTE AR (B 12) o NEIFATLAE H, BB
PCMB ¥ B4R B , 8 BT PR I0R 22810, iy
G ARN 99.8% , Ui HA i HLAG i o W5 g B2 mil
AR, SREEA RIS P 0 575 2

—
—
<

—
(=)
(==

©
(=]

AR B /%
relative enzyme activity

oo
=]
<

1 2 3 4 5 4
PCMB/ (mmo1/L)

E 12 PCMB % ik &5 & A Bf R0
Fig.12 Effect of PCMB on intestine protease

\\\‘\<

—
o
<

o]
(=]

AHXSEETE /%
relative enzyme activity
[Ne]
<
o

2 4 6
TNBS/%

B 13 TNBS X% ik &5 & A Ba»m
Fig.13 [Effect of TNBS on intestine protease

(3) AR BRI F B R ERER
(TNBS) 2 — 7 /F i T 8 7> 7 & 209 A 200
7, EREB 5 A MRIRE o-FE R &R,
Wigs ¥ WA M, A TG40 B R AL T 1. SRR
IR H (B 13) , fEF TNBS ¥ R938 i , B
SRR, UL AR E A R B
L B T 2

3 it

BARENEOHTREZNEEFREEAMN
Mnwm kR Al hRtEAEEUEREA
g BREEA.E O E O, EIA R TLA
REAMFRK(E.C. 3.1.21.x) . ENLARE
EEE, EN1RB% ¢ PMSF 4], ZERE A4 T A
H, ERBRM T RESARE" . Bk
KFFFHEAR, B HEARK, EOMERTE
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T, B8 &F 8, 23 FEalnEamET o
BAL AR BT Y, B 1 D i ) T R AR
RALFBRE

S= A \NFEAHLEPIEINEA
BfE SDS-PAGE [ /R N8 —&74, 205E, K
WHD T8 28 ku, XTEARREAHRITEE
18 ~28 ku Z N, NZ4F B Y T A (Sardinops
sagax caerulea)25.0 ku, #8( Cyprinus carpio)25.0
ku[14] .

EHNXTRE A &E pH BT R
b IREESMEE T ) 14 R ERHER B
, BRREAREE pH — /K 7.0 ~9.0,40
%%E“@Tﬁ[m, 4 B ( Thunnus
albacores ) ") [ 75 [ M Y B43& pH 43 1% 8. 0,
8.5; B R H B BB EME
pH ¥4 8.3, {HRAKREHBNERE pH B
E AR EAFE—%E R, MM
( Oncorchynchus mykiss ) ¥1%& ( Salmo salar) ™ 438
B89 R R H B AR pH 23 0 pH 9. 5 1 pH
10. 6; 5 IR, [F] & A IR R i £ 28 R R B E9) 0
HpH ANGHFENBZR, RERFAMKT
I lp R A MR G pH{E 5 8.0 ~8.5,

[ AR EE S REH RS TR E
PH &M T HIGHE AR X, REAR, AXNREE
BRI R TARE. ALK T4
HEEMTE pH 7.0 ~9.0 KAM THoE ,pH KT
5.0 HmT 9.0 MEATE, X— SR RE
H B — o

BHRREHBNRERMIBEZRE R, —
MTE 30 ~ 60 C i B M1, 40 3k ¥ 8% ( Clarias
gariepinus ) R E BN B IERE R 35 T, Bk
1% ( Gadus ogac) , B H ( Engraulis encrasicholus)
FHNRBEEER 40 ~50 T, TAY™ BE
HERBERE W Eik 60 T, ALk %
e TR MRS RE N 37 ~42 C, X 5H/LE
EHREEEME 2, AERFatSEalh
FHBEAFEREFHREESE, HHZBRE R
REINRME, DIBEE H RIS K K,
B VB2 54 0.605 g/L F1 9. 407 pg/min,

BREAIE S B BN — RS RE RS
WHEEETNXR, EBRETF— 7 E T LUEL#
el T AL Y 2 TR P 5 B T, 5 — T T RB A JH
S5EAMKCEER S5 MR NEE , &

BE TR S 5B ESRE P E FRBIAL
RIFERN . RIECHNRE, IR GT &
HEA TSR RS T C* ,Zn® M Li",
B0 H AR AR H®, Co®t, Agt, Fe® Ml
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Purification and characterization of protease from intestine of tilapia

WU Yan-yan'* , LI Lai-hao', HAO Zhi-ming”, YANG Xian-qging'
1. Sout, ina Sea Fisheries Research Institute inese Academy of Fis ciences zhou 510300 ina;
(1. South China Sea Fisheries R h I , Ch Academy of Fishery S , Guangzhou 5 , China;
2. National Centre for Quality Supervision and Test of Processed Food, Guangzhou 510330, China)

Abstract ; Tilapia intestines as enzyme raw materials are studied systematically by ultrasonic extraction
technology of auxiliary, electrophoresis, chromatography techniques and so on for the first time. The results
showed that; after organic mashing and ultrasound-assisted extracting, 30% —70% of ammonium sulfate
fractions, QFF anion chromatography and Sephedax G-100 gel chromatography, the purified protease from
tilapia intestines was obtained. The purified protease specific activity is 335 U/mg and yield is 32. 8% . The
result of SDS-PAGE showed a single band and the subunit molecular weight of tilapia intestines protease was
28 ku. The protease optimum pH value and temperature are 8.0 —8. 5 and 37 —42 T respectively. It is
stable at pH range from 7.0 to 9.0 and has good thermal stability. Enzyme K, value and V_,, value are
0.605 g/L and 9. 407 wg/min. Ag* and Pb’* can inhibit the enzymatic activity completely while Na* and
K™ without inhibition. PMSF can strongly inhibit the activity of the enzyme. Pepstatin A and urea partly
inhibit the activity of the enzyme. EDTA has no effect on the enzyme while DTT can activate the enzyme
activity. The protease from tilapia intestines is a kind of serine protease. Further work should be carried out
on the sequences of the enzyme and its applications.
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