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Abstract: Oxirane groups can react with the amino groups of enzy me under mild conditions so that could be immobilized on the surface
of copolymer supporter. The macroporous Ferrofluid-GMA-MBAA (FGM) polymer were synthesized by inverse suspension poly merization
with glycidyl methacrylae (GMA) & the reactive monomer and N,N'-methylene-bis-acrylamide (MBAA) & the cross-linking agent.
Polyvinylpyrrolidone (PVP) was used.as the stabilizer monomer and azodiisobutyronitrile (AIBN) was used as the initiator monomer. FezOswas
added as magnetofluid to the dispersion medium, ethanol solution. The effects of the amount of magnetofluid and crosslinking agent on the
structure properties and the apparent activity of immobilized enzyme were investigated. The recovery rate of apparent relative activity of 90.45%
(about 546.23+2.33 U/g) was obtained when the glucose oxidase (GOD) enzyme was immobilized on FGM polymer [w (GMA) = 20%, w
(ferrofluid) = 0.4%, w (MBAA) = 40%] a 55 ‘C and pH 8.0. The enzyme activity was nearly 60% of its initial even after being used for 15
times. After a30-day storage at 4 'C, the immobilized enzyme showed little changes in its activity.
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1.1 KA 5 4R

A BEEALEE (GOD, Sigma: G-7141); BARIT 4
1k il (POD, Roche); 4-ZJk 228 thik (EZ5 4 H14k
2R KA BRAFD; Triton X-100 (Amresco); 7% ¥
G TR PR AT s IR R 4 /K i g

( GAM, Aladdin ) ; N,N= V. H 3 XU 75 4 Bt
(MBAA) ; R JEGMMEZE] (PVP, Aladdin); 2,2~
HE R TH (AIBN, Aladdin).
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T 300 mL ZEME/K, I AE] 1000 mL 1 =AM, 2R G
BN 3 mol/L [#) NaOH ¥ J# pH 1% 1340.5, F
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Table 1 Codes of all the samples

HAAKIMBAA  20%/(Wt%) | 30%/(wi%) - 40%/(wt%)  50%/(wt%) BB %
2%/(Wt%) 2FGM (20) 2FGM(30)/  2FGM (40) 2FGM (50) 8.6740.13
3%/(Wt%) 3FGM(20) 3FGM(30)  3FGM(40) 3FGM (50) 15.330.14
4%I(Wt%) 4FGM(20)  “4FGM(30)  4FGM (40) 4FGM (50) 18.1240.08
5%/(Wt%) 5FGM (20) 5FGM(30)  5FGM (40) 5FGM (50) 18.600.38
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Micromeritics ASAP2010 Lt T FU FLIE 73 A 4%,
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E s MORIER TR A & 5 IE 2 00 SR, 2R Ik
ity 5 (RN - DARE se s A (TEE) P 456 (1) GOD 2504
(FE)FRR, HEMRPRE— e i 1T R 2 1H A, 2
Wi Jo 25 B F K e e, THZS T4 40 CHg
ZfE W58 ARG E A IR A
5E + ] — 8 R S TR A 24 h, ek
BT S AR L.
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GOD [(HEEM: B 0.1 g #ik, Lz thag i
(0.05 mol/L, pH 7.0)¥iciAM; LB T/KEH] 250
U/mL ff] GOD . B 1 mL B#R 5 EiREAIE S,
BT 4 CRHEN 12~20 ho N5E EE FIRgamhi
TR BIR DA oA [8 5 1900 Bt o F i [ S A TS P
1mL EIRGE MR &

HESE 73 GE RN € [ 5E A1 GOD Pl E 2
S22 ORI T IRV E AR RS . o e FET R 1A
42 500 nm. Z3HITEL 2.0 mLpH 4.0~9.0 [ A5/ 2 i
(50 mg/mL). 0.5mL 10% p-D-# &k . 0.5 mL
B AR (25 UImL)F10.1 mL &k e85 bt
MR (4 mg/mL) 2 L EpR o CBFE 10 mm), 7E (25,
35. 45, 55, 65. 75. 85) 0.1 ‘C/K¥{#iE 10 min,
W 2RI 7K 73, #8304, SRJE IR 0.1 mL [#] & fh i
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il BIKE (mg/g) =(IHIK)S B4 & -
B IE T 8044 0T B ) /AR T B A o s

JERVNBARIEIKEE: a=[(V-V0)/V]><100%
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RN, EEE R R, PSR,

ARG G5 R Geit- o A1 B i1 Origine 7.5 1
4 B8 52 o

2 HR5R

2.1/ B AR N E

X P ARG 2 RIRENE = 20T 3K, H TR Ak
T TCAZ SR AL R, PRI T AN N 36 J 8
PR R I il RE SN, H NN Bt R R R
EREOHES B AR 1 wTUUR Y, BRI IO 1T K,
SRR S Sl A e NG L P st DN A WL
AR FesO ML T AHINIE 2, PR b AR BRI WAL 55 0
18 %, X/ INHORE MR I R, 3R A T AR 5
EYIEEBCE B R AN R, I R AT BRI R
VIRERT S EL FesOs b1, IR &I
Ko ERHERARERINE] 2 (5%) Ja iz Bl

IRDEINR, J5L A W] R i A Eid 20 I g b1~ 22 1)
HE R R IRV, A KERBRAR e
B, MG R TR KBk SIFAE 7 B B .
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2.2 ik GMA & xf #ik M i B om
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Table 2 Influence of the amount of GMA on the properties of
FGM
GMA KK 1&BEEE BKE o FAELE ANEE

1% /(mglg) 1% /(mmol/g) /(Ulg)

10 88.67+40.98 232.7043.77 0.60+0.04..328.8244.02

15 93.3342.31 202.4242.91 0.78+0.05 442.294298

20 110.20+1.89158.80+1.78 0.9640.08 546.23+2.33

25 83.66+2.03 132.5543.45 1.1240.08 317.6043.66

SE HETRAR AT MBAA i 5243 505373 M 4%
H1409%, GMARCEHA IR HiA il 2t ome WLk 2.
2 GMA MK 5T 20%, T H SRR AR, Bk
K Al I, 6 705~ NGy A R0 B = 3R 4%, 35
BWARBHEICR RS, SOt MBS R 18/ GMA
WRIE, — 75 RoR AR — D 0, Ak
AR IS ISR T, XA T 1 B AT [l Pl i
PEREEET, 5 —J7 T GMA H &b SEER AR A
SRR H B, BIERA e (RS, B0 E Al P
o AR S TACHEE 2R, GMA IRy 20%HT
Ii5] 5 14 P I $¢ 1 (546.2342.33 U/g)
2.3 ZHKH MBAA Ji B X 3 04 1 7

[i] 72 DyRE Bk FHE N 20%, 4ACHFE &N 20%
I AT AR S0 ) LT R, LA MFLASHAR DS, A
R SIS R, FUAR LR RN, L
RIHAUZ TG K, (RECEE SR IG . 4380 FHE R T
40%Ja, IR, ALARMSLA & TR E, 21k
/N LR (DMP) i KR L SR i
IRVERE R, IXAT Ae 5 IR AN DMF A AR =) &1
GERA IS SCH) P sy DU SR A T X % 5
B, E RN IR DI, SRS T
PR THEAA

2.4 Zeta ¥ i

Zeta FEA MY FEB) HLAT B BN 2 RAE r HUR
R VI S RAR A RIER Y 7, 7RSS
{PAE IR IEARIZE), zeta FLA7N-49.7 mV (4 1a fp
N BAMELS GOD ZZH R NG zeta HILZJR/N A
-28.8mV (41 1b fzr). T GOD i IEH, H
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Table 3 Influence of the amount of crosslinking agent on the properties of FGM copolymer

i bb%’afl%ﬂ LE Bl 1BIR B = BRI o FEALE

I(m?/g) /(mL/g) /nm /(mg/g) 1% /(mmol/g)

4FGM (20) 54.89+1.34 0.22340.07 8.50+1.09 72.094).92 86.0640.91 1.2140.08

4FGM (30) 72.09+1.98 0.47610.11 17.2240.99 92.29+1.39 97.89+1.00 1.030.07

4FGM (40) 120.87+2.66 0.452+40.10 15.2140.89 110.20+1.89 106.33+1.89 0.9640.08

4FGM (50) 125.6642.35 0.43340.21 13.99+1.34 110.3042.02 109.61+41.32 . 0.82#0.09

4FGM (60) 126.0442.02 0.419+40.13 13.55+1.10 108.44+1.23 113.4941.44  0.7320:05
@, T JF# 8.0, i B AL, [EEALRIE 7.5~9.0 T8
E. TRERBATINE e P IS CRARE e v PO TS, R0 B ] e P Bl 05 S

Electric current 0.2
Switch time 700
Voltage 10
pHTO

= Zeta potential-49.7

LS
-
£

4FGM(40)-GOD
Temperature 29.8
Electric current 0.23
Switch time 700
Voltage 10

pH 7.0

Zeta potential-28.8

1 4FGM (40) B zeta B (a), 4FGM (40) -GOD B zeta EEAL(b)
Fig.1 Zeta potential of 4FGM(40) (a), Zeta potential of
4FGM(40)-GOD (b)
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Fig.2 Effect of temperature onthe covalently immobilized GOD
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