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Purification and Enzymatic Characterization of Limit Dextrinase from Malted Barley

PENG Ya-li, HU Fei*

(College of Light Industry and Food Sciences, South China University of Technology, Guangzhou 510640, China)

Abstract: This study was carried out to separate and purify limit dextrinase from malted barley by (NH.).SOs salting out, DEAE
Sepharose FF column chromatography and Sephadex G-100 column chromatography. A purification fold of 31.23 and a recovery
of 8.81% were achieved. The SDS-PAGE pattern of the purified limit dextrinase revealed a single band of protein (97 kD). The
effects of temperature and pH on limit dextrinase in both the crude extract and purified sample were studied. The results indicated
that maximum activity of the purified limit dextrinase was observed under the conditions of 45 “C and pH 5.5 and showed an obvious
difference as compared with the crude enzyme extract. Moreover, Mg?*, Ca?*and Mn?* increased the activity of the enzyme at
low concentrations, whereas Zn?* and Fe?* inhibited the activity at high concentrations. K* did not exhibit any effects on the activity
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of the enzyme.

Key words: limit dextrinase; purification; enzymatic characterization

R TS201.2

2 B JE WY PR 3 1) B URE, S B S
s S 20%~40% AR K A1 60%~80% S HETE
¥, WEE A Y T, 62— R A AR O R
NG TR R IR R A BE A IR RE R 02 22 2 vh 5 by [
fiE s OIS e R i £ B a- e . B- TR EERT)
FEORIRS G 5051 - S B m R E K 2 TEE I K a-1,4-
HATRETT AT B KR B- VR B BOAE F e AR IE SR bk
KI5 A a-1,4- FATPE T IR PR AR ERM 2> T K
2 SR SRR i SRR R ) 6 22, RERS T — i 1h %
B4 SRR R IR o-1,6- BETFEE. 3 FREEEE
A I J7 TR K 2 2 v o e ot o 5 Rl oy 1R, T
a- VERYEER B- VER WA BE K M S BERIORS DAL 5 3 By

Wk H 1. 2011-05-25
HEUH: JAEREOERIITE (2007A020100001-12)

SCERFR RS A

WSS 1002-6630(2012)01-0204-05

(5] A1 FH AT DU PR () A S OF AR A7)
(10 2H 7 o T R BRSPS PRk S, AT AT B
T ek AW Al A el

HALE a- SERTIEAN - JER M, RS2 2 A RO g
TERED AAAEMEIERATDERW T EATE R, —HAR
SERPNATI AL, iy HL22 AR SR E A A7 AR 58 1 4
Wo MHIAER, AENZEZE P — FPue i, & %
Ph RS2 BUBE ST T AR B ORTE . BUBBL, 1 P9 i
RSN K I (10 AR SCRIE 9 32 B2 rh T AR WK L A 2 S e v A
R 5 il 05 1 P A o2, O T A RO Il 12 HR 40k %
R PRI TR D o DI, R K52 25 rh A RO RS Al 12 4T
Or RS IFIE B M AE L, RN HAR P AT SR 23

E# A HMERI(1987 —), o, WiE#FsE, HENFEBWHES TREPFR. E-mail: ppyhoo@163.com

*WEEE: (1972 —), W,

Al Wt BRSO S 5 EORIIT. E-mail: g95216@163.com



XY LR

86iltl=

2012, Vol. 33, No. 01 205

B BERE W e b Mg A 2 A0, SO B i R Tl R
AEEEX.

1 MEETE

11 MRS

2 2F(Kendall) | MZE AT,

MR RETEEERAHAFEGRA A =8
IR B e (Tris) R E b = AR A L-
PEEIRERIR E . % D WrelE G-250 i Af AR
B A+ ; DEAE- B/l bli#%t i FF(DEAE Fast Flow) 5%
[H GE A); FERBELR G-100 gk 2 AR A R
AN L IR Megazyme Aw]; ENTAS (B
AEXF 23 7 R 14000)  SEE GG EE 22 A .

12 dS5®%

T6 Bttt 2l 2840 - v WAoot Jb s AT A
AT FD-1B-50 Wik THEbL Rl ks 3R 208 R
Al; DYCZ-3 BUikil . DYY-4C B dbaiss
—AXA) s HID3 BAMGMIAL RS M AR R
/Nl Puriferl0o0 4tk £HE GE A H],

13 ik
131 R BRBIRS B 4) 25 2lifk

1311 22 SF R PRORG T RH A 1) o1 45

T RS2 2E AT A, 1 fLA% 35 H i, 732
TRALFEFZ 254y . I8N pH5.4 IR 22 M (L1:5.37, m/V) k&
T& i 22.3mmol/L 3B JEFI(L- - e 2R Hh e +h) 222 28k
WA, 37.5°C/K#E 17.5h, 4R J5 3000r/min 250> 10min,
P332 e RS T .
1312 RS RUTIE

I AR T, 2212 I NG o 0F B 5 (1) i PR
By R, 4CHEE IR, 3000r/min &0 10min, YTIEH
Tris-HCI 221 (20mmol/L, pH7.0)¥f# G, 2% s
W G-250 Y (a2 45 22 YL 3 B s L3 R
AR P AR T B RS ) o b g E e A PR e T
MURE, 49 30 1) 3 525 W5 K KH W 1T o
1313 [ I BT

T 3L 37 Bt Ak FEORFL B 1T A7 8 TR JE ML 7 R WL
ST B KL T N TRALEE S B T A8 rh, B
T aCcoksa, M5 AR Ll B 25 1K 78 4 iE AT,
BN E R —k, HE M BaCl Kl AR E] S02 K1k, ¥4
iR R S
1314 B TAHENT(DEAE- BilHiEEI FF)

1Y 100mL DEAE- St FF, I pH7.0 (1) 20mmol/L
Tris-HCI 2B A1 2, <5 T 1.6cm X 60cm ()
PR R, RARTRZ ) 80mL . 3B bt b BR S (KL G
II_FAE 25mL, LA 0O~0.5mol/L NaCl 2 i B vk i,

W AmL/min, RLIGEKh 280nm. AR SR 1S T
g W BT R PR RS B S ) . B W SR AT
Joi BEAT AR TR
1315 BRI IS A% (Sephadex G-100)

X1 Sephadex G-100(1.6cm X 40cm)¥: 2 HT 4 B 24l
P BRARG B, AL 60mL . &t B A # 2 M
(B AF 5mL,  LL pH5.5 [f] 20mmol/L B& R 2% M AT
Ve, W 3mL/min, FEWCE 2mL, KB KN
280nm. AR E TR A, W R T BB BRI RS
W T OB R BT S ATV VR T4
132 A R

F Wi i G-250 fERR MW HE A A, i
Yl 1) e AT AT e 1) 437 B Ty 465nm A% Ky 595nm, T
B AR AR AR B (0. £EVRK 595nm Kbl s W
Asosam, 58 A &KL .
133 W RIRS M s g )l

K22 0, e 0.4mL, A 0.5mg/mL
A 1M3 A8 A (BSA) I R 871 2% vh % (0.2mol /L, pH5.5)
0.1mL, 40°C/K¥#TiH Smin, MAJEYH I (0.5g 1%
% 25mL, 0.5mol/L KCI#5#), %A 10min J5+ 510nm
WA AR s WOGRE, TSRS ) .

m: X Vi X n

Mg )y =———
Vo Xt X m2

A mo B R TR Img; Vi B AKAR fmL;
NARRERE AL Vo b RONIEAARRR ImLs t 2 s W B[R] /ming
M2 k22 ZE R i /mg .

JLrP A J5OpE T & i DN'S V545 .
134  SDS-PAGE 4 #ft

K SDS- 2 A R4 9k i it fise R Yk (SDS-PAGE) Ml 2 £
WO T R A A . 5% WA, 12% 2B . 1H
SE LR 4h J5, A BEKA S kR . % D e
W R-250 FHATH (A, A, M.
1.35 BRI i 2 R
1351 k0T A SRR R T 2 1 5 e

HURH B T sRalifb 5 (B 0.4mL I 0.5mg/mL
BSA [{ESER 422 v (0.2mol/L, pH5.5)0.1mL, 73 5HI7E
35~70°CHLJERLE R /KB TR Smin, IR (0.59
W22y + 25mL 0.5mol/L KCIEH), MY 10min 5+
510nm 3 K Ab I e W T
1352 pH {E X B BERIRS Bl v 7 14 5% i

ORI 1 saliAb 5 IR B 9 0.4mL I\ 0.5mg/mL
BSA (¥ M2 5 22 7 (0.2mol/L)0.1mL, & pH3.5~
6.5, #RJ5 40°C/KIE T Smin, M JEMHE (0.5 &
T 25mL, 0.5mol/L KCI¥#), &MV 10min J5F510nm
T A ) R



P

206 2012, Vol. 33, No. 01

Bo

i

1353 AN 4 1 s A PR RS A A 1) 5 i)

2tk J5 FIEE 0.4mL I E 0.5mg/mL BSA (1
1 4 28 7 (0.2mol/L pH5.5)0.1mL, L& th I A A
[F]4x )& 5 7 (0~14mmol/L), 40°C/KETH 5Smin, JIA
% (0.59 & 4% T 25mL, 0.5mol/L KCI %),
% 10min J5 T 510nm 3K Ab W 5E W EE

2 HGRE5H4W
21 MBRAIRS A 3 s aliAk
211 BRI HRUTTE

1l A L (B AN WS 0 A 1009%) 28 Bl B £ #h W
Ja, o HT RS AT, SR WE L Pron . MR
B NTEE /T 309% I, YUTE AR Aig s DA%, ik
TR AN G ) B, BEWZM AN EE LR, i AR AT
LD Bl B R BN R R B e, U P AR A
I, YU AR B s btz BT, R TR
FrAE AL OB DTUE oK. AN BEIA S 80% Jim i
ARN WG S FEAANAR o I, UM AN O 30% H B
MR 2 BR AR 1, R AE L35 W rh AN IR I B 2 VA
K 80%, ERATIEAFEIRIEMEE LT, HEATSENT GV R T 1

—— FIEM AR S )
100 - —a— P /)
90 + —a— Y PR A U IR 750
S 80r 700 F
2 6f &0 = &
s gl 600 3 o
£ a0 550 = &
& 30+t S 7
Z 20} 500 5 fan
10} 450 T
0 1 1 1 1 1 1 400
10 20 30 40 50 60 70 80 90
T B VLRI FE 1%
Bl 1 AR BRI B SR ATtk
Fig.1 Salting out curve of limit dextrinase
212  DEAE- Ll FF 70 &
AR TEEIRE 2 DEAE- BRI BRI FF B 128

FE4 3 J5 EEAG 2 3 A& A R g, Pk 280nm Ak
Purifer100 24k U E WK 2 FroR o

400 600 800
PEM AR /mL
K2 BETFAHENEK280nm bR

Fig.2 Elution curve of proteins on DEAE Sepharose FF column
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Fig.3 Elution curve of limit dextrinase on DEAE Sepharose FF
column
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Fig.4 Elution curve of proteins on Sephadex G-100 column
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Fig.5 Elution curve of limit dextrinase on Sephadex G-100 column
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Table 1 A summary of purification of limit dextrinase
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Fig.7 Effect of temperature on the activity of limit dextrinase
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