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Enzymatic Properties of Xanthine Oxidase and Its Covalent
Immobilization on Different Supports

ZHANG Yuran, XIN Yu, YANG Hailin, ZHANG Ling, WANG Wu"
(Key Laboratory of Industrial Biotechnology , Ministry of Education, Jiangnan University , Wuxi 214122, China)

Abstract: The enzymatic properties of xanthine oxidase (XOD) from Arthrobacter M3 were first
investigated ,and then modified sepharose 4B mediums and macroporous ion exchange resins were
used to immobilize XOD in order to enhance the enzyme stability. The results showed that this
enzyme was a heterodimer with a molecular weight of 135 000. The optimal reaction temperature
and pH for XOD were 37 “C and 7.5,respectively. The stabilities of the covalently immobilized
XOD on the modified sepharose 4B mediums were higher than that on macroporous ion exchange
resins. Furthermore ,the immobilized XOD on sepharose 4B —glutamate medium (Sepharose -Glu)
showed the optimum stability. After incubation at 50 °C for 3 h,the immobilized XOD on
Sepharose —Glu medium still maintained 48.3% of its initial activity,and the half -life of this
immobilized enzyme increased by 160% compared to the free enzyme. In addition,acid —alkali
tolerance of this immobilized XOD was also improved.
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WK EHEI . 2013-11-10

E&TH: FHEKARFSFIESTH (21306064 ) ; L7348 W58 A FHIFR1HT 150 H (CXLX11_0502) 5 715 K 2 1 BiF 52 A Bl 2 i 5 0L 4 00
H (JUDCF11012) .,

EEEE. T OR1952—), & EEEM O 2 MBI A SO, NSRS Tl R TR R TR,

E-mail : wangwu@jiangnan.edu.cn

16  Journal of Food Science and Biotechnology Vol.33 No.l 2014



WL

RER F, AL RAEEFRTAENIKE A

By EE IS S AL i (xanthine oxidase ,XOD) , J& & %
S n]R R R S A Y AR 2k A Ak
BRSO PRI O 7 A i AL & B A A, 2 I
WA Y DG Bl . AT R TR DU i 3 TC ML | I i
AL U A TS 7 S M A B IEE RS YR B RS 7K P
FEAZAT IS 250 A b i 2R e AL g VE T, T
TR SRR M s A 1 T R

AN ) A 1y oF U5 1) B W AR Ak Tl il 2 PR o A
255k o SRR T A TR Y A S AL [ P A M ST AR
/b O R N A A A il ) A XT3 T R A I R A
2 S R0 R A R 2R ) 2% S SO A A
PERE M AR MR ]

B W Ak WA Dy — P R 0 S AL AR R
2L W B Tl AR Ak b A R R S A2 AR
S LB . O R 4R RS R O TR
BEWMGY R E AR TR ek, K
SR DAER f o 7 PSS W S I B U= PRV T I s =1 11 |
PESEI A, #8552 QT . Al A A [ e A 3R 2 A
UM TR e 5E SREA T R 2T A 2R U I B
U455 ] P A1 O T B RS SR AL AR MR 9T, E AR
rb T B VS VR B R R AR M L
FEHIF 98 AR 3520

i ] 28 SDS -PAGE Hi 3k 43 #7 %0, 45 #F 1
Arthrobacter M3 7 W22 W S AL B 5 P N0 %, AH XG0
TR 294 100 000 K& 35 0001, 5 B i B 8 2
A S P e N i P 1 3 i S (R Gl S
AV 1) 8 2 P o — 2D A B, O R ) B e
WA 5T K K AL B B 38 46 A4 i [ 2 Ak i R vy 4 AL
it e AT R0 iR B A A Ak il S M 1 T S A T
o WO R R e R T iRt S 2

1.1 E#KIE

Arthrobacter M3 ; 1 # JT 78 52 56 25 £ 98 1 i
1.2 FE##

B NEE IS S AL ARV T (PR 23 B i 160 000)
I 2 R RS A 4R R 5 AL I B A e v
I (D201.,201x4), Wil 65l By A BR A v 2
it ;Sepharose 4B i H HL A BT E A BR A A
ik s & i — WY e Y BE 1k — S K (EDC) < B Ay 2
() AR Tk A e A BR 2 m] $ 4t

1.3 EE{UEH

VI1100D o] WLA3 e ye it . ik s e A e
A7 AR KV B BDEEASCRR T B
WAL . 55 B BIO-RAD 23w 7= i ;pH 31 (PB-10 %) .
7 ] B 22 ) 3 R4 A B ) 7
14 HEFRAGWLFE

A FE RSP B B LR, B2 AR 15 520, 30 °C
TR IR P 55 9% 12 h, Jo B b 15 95 W e AR R4 4
3%AEFEAEA 60 mL (500 mL 4EIEIR) K BERE 37
30 °C.220 r/min 35 3% 20 h, B RAEEE 550 )5, HL
S BT Al Ak, 2% SCER[17], A RS R 2
0.22 pm JEMELTE, BT 4 CRAAFH .
1.5 XOD EiENE 7%

B R A A A 8 il O DU 7 O L 2 5 SOk
i 1% 1 507 58 X AE 37 CF 538 1 mol 1
AL AT B B SCh 1 AN B (U)
1.6 XOD EFMERS
1.6.1 #Aid &A% XOD Mo FmE LR
Ak ) 2 I RS S A I (AR AT 53 5T 6 160 000) b 7
Sy X B8R 25848 SEC-5(7.5 mmx300 mm,5 pm)
IS L PR AR 2 XOD A 4 F it I A R
B4 0.1 mol/L Tris—HCl 2% # i (pH 7.0), it & 0.5
mL/min, #EFE & 40 wL, K9 K 280 nm,
1.62 BeyRiER BEEARER S pH B—E
WP AR REBR , T 25~52 COKWE 250 A7 g U
FIE , LAIE F1 e R 100% , 13K R 3R E F AH
X o D3 B R B W BB, T 37 °C AT
pH 251 F (5.5~9.0) #E A7 B I 7700 22 , A& 07 B i
H N 100% , AR pH 2544 T AHXT B
1.63 4 /&5 -FatdaEe % 4 pH 7.5 BEHR T
IMAARFE &R EF (Ca* Mg Fe™ Co* Mn* Zn*
Cu* Ag* Hg*), EZYRE R 2 mmol/L, IRE], & %
Y BEIE , DASAR N 4 )8 B 1 B VR B S R 100%, 11
2 AR G T
1.7 XOD EBElZEX AL
171 XILMW & FX#MIE AL SHHRRE
AL BRI 201x4 B 8138 e i & D201 KAL I B
TGS 1.0 ¢ T 10 mL B0 H, A pH
7.5 WIBER 6 mL,4 °C 100 r/min Ry E 24k 2 h,
RAY 8000 g B5.0 5 min, & LIS, J5 H 20
mmol/L 2 £ 92 vl Uk 1% 22 JCREAT I PR R TR
it 5 1 R ] A Ak T, B A e 2 e A e

AREEMRARSR 2014 4533 5% 1 17



ZHANG Yuran,et al: Enzymatic Properties of Xanthine Oxidase and Its
Covalent Immobilization on Different Supports

Research Article

iR
IFi] 7 A T 0] e /o=
I A il s 3% )

x100%

CHIA il S5 955 77— W% B G )

W 11 AL B RS AL, BT 50 CCHE K
W2 hJE I RE B 1, 4% 2 AR N Bk B Y [ 5 1k
BTG A 100% , 115345 21 181 52 A it 00 40 %o i
172 BN RGEHAL B ZL S50k
T ¥Ry 5 e b T B H =R A E R R A E R
SEHR T FAL A B R AR A T L3 AE A fE 0 A T
539w 44 R B NE B - H & B2 A T (Sepharose—Gly) |
B JIg Bl -4 & R A L (Sepharose—Glu) IR B — K 4
Z R A it (Sepharose—Asp ) , FRIUA [H] 1) 52 JL 2% A 45
1.0 g T 10 mL .08, IR, #75 pH 2
6.5, A EDC A 5215k [8 7 b B S AL 4 C
PR [ 2 15 h,IRA % 8 000 g B0 5 min, Wl & L
W EFE . J5 0.6 mol/L S Ak 8k Bt Al JL AN S B 1Y
it , 25 YL TG EAT Y, P 20 mmol/L B R £k 2% nfr
TV, D Y O VAR DO A% AR T P T T A g
7, AR b i 2Rk R i O TR

W A A8 A 00 MR 0 [ 2 AL B T 50 “CHER K
7,2 h e 0 TG 45 2 AR A Ak B T AL
it 5 4% A 100% , 315345 201 11 502 Fh Tl 740 4 X Tt 0
1.8 BEENUESHEEARBEENILE
1.8.1 RFEEBETEZAEL®E#HAB TR
B OVUR S 1 2 IR E T 20 mmol/L R £h 2%
M (pH 7.5) "1, AS IRl BE (25,35 .45 .55 .65.75
CHRIE 1 h, BEZE 4 C, MK AR, SR
AR T A (4 35 M 100% , 335K X Bl IS
1.8.2 B ZACEE L % B B R EAE pH e ki I
fifi % T Al pH 2144 F (5.5~8.5),50 CA#IR 1 h, %
WE4C, WESHMIE, AL 0 h B EIE A
100% , 5 A XT BT
1.83 B 2Aussh i & AL ket
[t 5 AL 55 7 25 i BT 20 mmol/L Tris—HC1 28 #h ik
(pH 7.5) ™, & T 50 CHE /KA, & BB R 31 &
4 °C, M5 [ 5 Ab 5 00 25 W S ), 2 40L 0 h i)
Tt I S 100% , 115545 2 AN [ B[R] Ak 4 X i

2.1 XOD BEgzEE R4
2.1.1 XOD #sxroFEay#c  HaiHaFsE SDS-

PAGE HL3KINAS, Bl Arthrobacter M3 7= [ #5 IE 1
R N 2 S = DI s A el i 1| E By S A (00
000 & 35 00017, Hy [&T 1 ok 8 (BT 3 0 2 I8 4
AT AR HE i (R 237 I i 160 000) B i o 38 H 14
B 1E] A 11.64 min, A rthrobacter M3 i B2 04 4 fk i HY
U FSF [ D) A 11.98 min, BY F 5 M4 40 A il o 4 A
X g /N £55 FE A Arthrobacter M3
B N S A i A AL G 3 BT 2 24 135 000 11 57 i —
BIRER.

100
o
&
= 50
= <
2 ©
0 A
0 5 10 15 20
{5 [A] /min
() B ISENS AU AR IR 1A i (REDGT 43T i 160 000)
100
il &
o —
= 50 —
>
) J\,\
0

0 5 10 15 20
F5F (] /min
(b) Arthrobacter M3EEIENA 42 AL it

B 1 XOD #r# & 535k B Arthrobacter M3 i) XOD % Bz i
Py
Fig. 1 Elution profile of standards and the XOD from

Arthrobacter M3 by size —exclusion
chromatography
212 XOD ¥ ZER LBERZER L pH EE

2 T i S A5 1 L PR R 2 — |, — A T P 4R
e S Tk BE AT IR BN R AR 25~52 CHu A
TG s, 25 B WL 2, B 2 AT, 37 CRE
1% XOD Rt 1 d5c i o

FEANIR] pH {H N $EAT B BE IS 300, 25 4 LA
3. M fGE N pH N 7.5, % pH<S.5 B¢ pH>9.0
X i 00 S MK
213 45 FEEGH R WME 1R, AR
&)@ B 7 X XOD [ & s o B 25 5. Mo Xt
XOD 3 P H A B AR AH X A S $2 55 35.6% , Co™
K Zn* X XOD s HAT— 2 S 4E R AR i 1 43

18  Journal of Food Science and Biotechnology Vol.33 No.l 2014



HRLX

RER F, AL RAEEFRTAENIKE A

BIFEAE 21.1% 1 67.8% ,Cu®  Ag* Hg* X XOD fiff i
BASSAEN , X2 T 3 fame FENT
HAHEL, T8 XO0D BRI,

100 -
80 |

60 +

A G /%

40 |

20 F

25 30 35 40 45 50 55
L/ C

2 REX XOD & 71 E B % 0
Fig. 2 Effect of temperature on the activity of XOD
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Table 1 Effect of various metal ions on the activity of XOD
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Sepharose—Asp 9.8 13.8 61.3
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