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Abstract: A protease was extracted and purified from the fresh leaves of Acer truncatum Bunge by means
of Sephadex A-50, Sephadex G-200 column chromatography. The specific activity of the protease was
1408.04 U - mg™", the purification times was 50. 77. The optimal pH value of the protease taking
casein as a substrate was about pH 7.5 ,and the optimal temperature 60C.. It was relatively stable at the
ranging from pH 5.0 to pH 10.0 and at the temperature below 60°C. The protease has the properties of
mercaptoproteinase , it could be activated by cysteine and EDTA, but inhibited by HgCl,.
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1.2 7k
1.2.1 ZaBay st JTEMH AR
J&, ¥ FH T2 R & A VLI 0 U0 v B 17 M 4
B3l sk =542 Sephadex A-50 i1 Sephadex G-200 #E4T
2 WAE AT BRI TR C R
2 TEWM R Y- mA pH 7.8
BSRRZE R )3 —3 000 t + min "' &> 10 min—3F
W, FIE®3000r - min'lﬁ%:[) 10 min—Fj&, g
Wi 100% R EH— 4 000 r - min "' B0 10 min—3F
LW DIRER R TR CHLES ) —pH 7. 8 BARRZE 1Pl
Wi fif—Sephadex A-50 EATHE— IR /1R EE K
4f—Sephadex G-200 EHrHE— K& E = IEE, %
HFR(AERS) o
1.2.2 B Az RAMMET N E BE
ST LA 25C Beil B AT 1 min AKIRBEE B
A pg BREBRMBEEN 1 BEE S ERA(U),
1.23 ZaRL4ENE FOHRE G250 16
H;T[ﬁ.ﬂ .
1.2.4 HZEpHME HH(25C)T,HHEHE
RRAZBR-Z WS vk A pHIE K5, 0F0
5.5, BB A —Hh-BE PR — SN rh A pH
fH46.0.6.5.7.0.7.5 F18.0") | F Tris-£h AR 22 nh
WS pH EA 8.5 9.0l H & M-S & bt
SR pHAE X 9.5 #110. 0,10 min J543 5
e WS ) (A 3 IR BUFHIE) .
1.2.5 pH#ZHME FTE(25C)TF,HHE
pH % 5.0.5.5.6.0.6.5.7.0.7.5.8.0.8.5.9.0.
9.5 M 10.0(ZE BRI 1.2.4) 4 T 4b 2 30
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Table 1 The purification result of the Acer truncatum Bunge protease

min J5 € BTG ) (BE 3 WK BOFEE) .

1.2.6 REBEME MWEPHT.5 FHT .4
SEE 20°C 30°C 40°C .50°C .60C . 70°C 1 80°C %% {4
TFALFE 10 min f5, W E RIS I (EE 3 R, BCOFY
f8) o

1.2.7 #AAT WA T FREpH 7.5 £ T, 4
BILE 20°C 30°C 40C 50°C ,60°C ,70°C 1 80°C £ {4
FAbFE 30 min J5, WEBGTE I (EE 3 R, RS
) o

1.2.8 BENTEEFE HGFR  TERE SIEK
Z(pH7.5, 60°C) 435I A 1.00 x 107> ~6.25 x
10 *mol - L™' EDTA #11.00 x10™ ~6.25 x10°°
mol + L.™" 2 B4 (X B LI A ZE 7K ) , 0 i o
F(EE 3K, BEEHME)

1.2.9 I# 7 51 867E /1 09 %0 TEBHE I ER
ZA(pH7.5,60C) h435IMA4x107 ~5x10°°
mol » L™" HgCL, ( % B Ml i A ZE187K) , T A2 B 75
(EE 3K BCPHMHE) .

2 HRMAM

2.1 nEREABMMALER

TLFEREABRALSERILE 1, NE1 AL
EW, %53 P B JTUE M Sephadex A-50 FI Sephadex
G-200 #FZ Hr 4 Ak 5 /Y JC W 5 BB LE T ) W) ik
1408.04U/mg™ ,HEABKRAE, X
18.96% , &4 R A EE R H & Sephadex G-200
S R B

R 2
ST WE/ml BEAR/me  gigpy LEDU meT SRR gy g
Purification step Volume  Total protein Total activity pecihe UIHCAON Rt of recovery
activity multiple

R Rough liquid 10 74.99 2 079.36 27.73 1.00 100. 00
B0 LR Centrifugal upper-liquid 10 52.03 1904.70 36.61 1.32 91.60
Sephadex A-50 JE#r Column chromatograph 1.93 834.24 432.25 15.59 40.12
Sephadex G-200 £:Z#7 Column chromatograph 0.28 394.25 1408.04 50.77 18.96

2.2 TEREABMELER

2.2.1 m#EpHMA AF pH X T, TENRED
BRHYBEE AR 2, S5REY, uEwME AR
Bl S 1 B Bl pH {E D pH 7. 5, 5 KNI (A
(papain, pH 7.3 ~ pH 7. 6) , 8| ik ( Agave sisalana

Perr. ex Engelm. ) 25 HEF(pH 7.5) [S]f;%ﬁ%ﬁﬁﬂﬁ
HIE , Wi T35 2 2 14 B8 (bromelain, pH 8.3)"7,
2.2.2 pH#&ZE M 4ifbp T ENEARAAPH 5.0 ~
pH 10.0 FEE N AR E (32 3) ,BEE I ER AR
(186.4 ~213.4 U - mg™') , £ pH 7.0 1 pH 7.5 K}
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Table 2 The optimal pH value of the Acer truncatum Bumge
protease
& f1/U - mg™! BES/U - mg™!
pH - pH .
Enzyme activity Enzyme activity
5.0 15.69 8.0 162.91
5.5 21.76 8.5 80.34
6.0 35.60 9.0 68.49
6.5 63.74 9.5 34.18
7.0 208.48 10.0 9.86
7.5 220. 54

£33 TEREOENpHEEY
Table 3 The pH stability of the Acer truncatum Bunge protease

pH W% F1/U - mg ™! pH EirEF1/U - mg™!
Enzyme activity Enzyme activity

5.0 186.4 8.0 205.3

5.5 202.1 8.5 208.4

6.0 198.4 9.0 205.1

6.5 200.3 9.5 200.1

7.0 213.4 10.0 197.2

7.5 210.6

2.2.3 R#EBA AREEET,CERERBE
EHRFEA, HSREYW, UBEEEAKRY, TERE
A B 00 S o B8 3 1R R 60°C , I BE 3k 70°C
s, BB E 1 B35 T R
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Table 4 The optimal temperature of the Acer truncatum Bunge
protease
BE/C  MEH/U-mg || HE/C WEH/U-mg!
Temperature  Enzyme activity Temperature Enzyme activity

20 130. 16 60 551.58

30 146.52 70 176.31

40 220.54 80 156.21

50 534.14
2.2.4 #AEM JLEWEEBEOCUNEHR

BT R ErE (SR S) RER T 70°C )5, BE 1 2R
REARR , BiE S S D BRI I 29.17 % o

2.2.5 EDTA A ZWE OB AT a RREEK
B EDTA Xt E M E RS I MLk 6, 4%
F0 EDTA BEA S o WE A BERIER, AL
vk 2 19 EDTA, B 55 7 3K T R, OF BTG K
b6 EDTA ¥ INmisg K.
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Table 5 The temperature stability of the Acer fruncatum Bunge
protease
HAEE/C  EEA/U - mg! WEE/C EEES/U - mg!
Temperature ~ Enzyme activity Temperature Enzyme activity

20 254.38 60 423.41

30 279.27 70 123.51

40 382.46 80 85.36

50 400.28

%6 EDTA WTEWMEARENHHME
Table 6 The effect of EDTA on activity of the Acer truncatum Bunge
protease”

EDTA ¥ 537 EDTA ¥ [Ie3ES

A /mol - L1 F1/U - mg™! BE/mol - L™} H/U - mg!
Concentration Enzyme Concentration Enzyme

of EDTA activity of EDTA activity

CK 551.58 2.50x107%  623.95(13.12)
6.25 x10°*  564.54(2.35) 5.00x107%  645.57(17.04)
1.25x107%  582.36(5.58) 1.00x10°2  696.92(26.35)

D R R EER SN B LEE I REME SR The
numbers in bracklets indicate the percentage of enzyme activity
increasing comparing with CK.

2.2.6 FHRABRTALEREGHENGY R A
[F vk B e B R X T R I R R LR 7
g, BB 0 SR R BER A9
FERUE FE£6.25 x 107 ~1.00 x 107" mol - L' ¥K
B L, e B SRR VR FE 34 T 2B R, X
SR ARE AR (A & R AR
WO R — B
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Table 7 The effect of cysteine on activity of the Acer truncatum
Bunge protease!’

Af/mol - L™' /U - mg™! F#/mol + L' F1/U - mg~!
Concentration Enzyme Concentration Enzyme

of Cys activity of Cys activity

CK 551.58 2.50 x10°*  751.53(36.25)
6.25x10°3  607.18(10.08) || 5.00x10°2  816.49(48.03)
1.25x10°2  682.46(23.73)|| 1.00x10°"  923.95(67.51)

D R REER S EMAEEE RSO TE  The
numbers in bracklets indicate the percentage of enzyme activity
increasing comparing with CK.

2.2.7 HgCLMTERE QBENGH A KR
B HeCl, %t 70 W R E BETE S e m Ik 8, &R
%8, HgCL, x4 70 U E A NS 1 A MR 1ER,
HAESx107% ~4 x 1077 mol - L™" By ¥k B 5 [ N il
HgCL, ¥k B 38 v 400 0 4 2 '
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Table 8 The effect of HgCl, on activity of the Acer truncatum Bunge
protease'!

HgCl, #& g% HgCl, ¥ BT
BE/mol - L™ /U -mg! | BE/mol - L7! F17U - mg~!
Concentration Enzyme Concentration Enzyme

of HgCl, activity of HgCl, activity

CK 551.58 2x1077 488.81(11.38)
5%x107% 530.23(3.87) 3x1077 418.10(24.20)
1x10~7 505.41(8.37) 4x1077 374.79(32.05)

VS BERS EXEMLEE RGN E SR Th
numbers in bracklets indicate the percentage of enzyme activity
increasing comparing with CK.
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%, afbi o AR B B H S AT Ak 1 408. 04
U - mg™' fBEREARE, X H18.96% , FERH
£ Sephadex G-200 ABRIK) IR

JUEMEE (W S OE BN RIS pH H . oG iR
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#i} (Alhagi sparsifolia Shap. ex Keller et Shap. ) # H
Bl ELR XS 22 7 B A X, 7 iR BE v, A

AT BB B R B AT KB R B i, X AR
T 1 W AR R AR R R, DRI 6 AT LS i DX T 2
RO YT AR OV T, MR A WOT R, A

RG-S B, T HEREE , AT AAREFHY)

il B A BB BT IR — o

£% 300k

[1] Bt BWEmMBITTLRLI]. EWHEEE, 1991, 3(2)
8 -10.

(2] BB %e, Bisaf, db R, %, TLASS B B 28 [ BHE N
ZAAET]. THRILK¥54] , 2003, 25(5) : 652 ~655.

(3] Bplkse,xt B8 B.% LEREABNIBEALEEHE
LR L], LRI K%, 1996, 18(1) ; 46 -50.

[4] #%RE,. TR BRESBNTSALIETrEMNE
[J]. e 54 0E%ER, 1993, 25(1): 25 -31.

[5] #EW,GR%, Z0E. SURE DB 58 s X HI8 434
PERIBISE[J]. MR, 1993, 35(3) ; 171 - 178.

[6] ® ¥ .BGEF £PHELRIBFIM]. HE: IAFEEN
WAk, 2000. 57 -60.

(7] &8F%. EOFRMEEHREFTE(M] L FaFdmat,
1989. 5 -6.

[8] MAF. UMb EHARFHERENAIM]. R RAFH
B, 1999. 414 -441.

[9] #ef, M, ZHE. BEEEARNRIAEEERDY
BESEI]. iRl A2, 1993, 14(1) ; 139 - 143,

(FHEHHE & )

(ZRHEDHR)TTR S

(ZEHYTI) RERPE(79) BRE KT 341 53
QY T R, Brb ER R R 2 EE
KRBT, L B T Y RHERT R R R B SO EE %
AR Z —, o F EAEYZERBLECHT HE B KR
FRAOIIT . AT ER LB T = %% (19%)
Fe—%22(2000) 5F " m 2 B F T =% (1997) k=
REAE PR AR Tl — %4 (1997) %, 2001 45 55 A H (= 391 il
B FEABEE R WBIT” o Fr K LB CABA,
CABS i E A= 2 3CH P B AL SCR P E 252230 E
PR2ET SRR 7 7 B8 P B b B s AR T OB 8RR %5
P SMBAR BEFTIBOR o FLA M2 % 50 SO R BT ST B
BEA G B KR BEAL M 2 B0 B2 3 m] T B A

ATHRER Y245 5 LR EA QUK R iR B 52

R SCRITET AR M USR5 2 S TR A L0 57 AR
Hedi 25 A BT T A , SR R BB B 5K V- I R 45
BE, PRI ZR. SRS AT R
W ER, AR EALY 6 ~ 10 A, B 72
I

(SRR JOUA T, A 25 B 57,2005 4F 4
SR 15 T8, BB 26 Rra A AT B LM 3T B, B AR
164 - 11, ZHRLTT RN, A E B SRR,
FOH NS I 44 L

BRMNE: ZRE R AR R P EA R
BHAH ¥ B 58 5 BB BU 4R 15 . 650204 ; E-mail: BianJi @ mail.
kib. ac. cn; B8 3% : 0871 -5223032; £ . 0871 -5223163;
Hik : // www. kib. ac. en/editor/



	11.pdf
	12.pdf
	13.pdf
	14.pdf

