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1.3 CoTAPc-Fe,O, K E SR FHIHI &

P 6115 0. 97 g Fe, 0, 44T, HAFRSE R 10 nm 2247, HZEBIKK: Fe, 0, A0AKT
vEETE, ARG E AR, AR AERRE T, 4 DMF SR #0190, 03 g CoTAPcZE
MEINAZE] Fe,0, OKKLT, TR FHHE, MAVIBER, BT 45 CHES TERFAED T8, 14555
7, I DMF PRk, VeHiBGaaRIIeeE, £UMAR CoTAPe JLF2#8Y Fe,0, KK TEA. Wik
PR BB T T 45 °C EH25 T4, 15 CoTAPc- Fe, 0, AT (CoTAPe [ R34 N 3% ).

1.4 HNZBGEEE G

W—E /Y CoTAPc- Fe, 0, KGR TS —E W BRI 1 | 2R IMEHEE (BSA) | K=
VST SN, BRI 24 PRGN S W A3 15, PR R U Bk 2 oK I g ) I — I B BSA, T IAC
BRI, 7E 4 CHPE A N 2B 24 h. PR pH =7.00 19 0. 1 mol/L BEFRERZZ v, 0. 1
mol/L BFREL | 0.5 mol/L NaCl HIR A VAR AINGE K bk 2 R S HR ORI, v R T, Ak [ 2 fL .
1.5 BEEXFHBEELREEENEKRENUE

I 25 B W G €7 ( Bradford 1% ) 43 700 2 [81 2 107 A 0 R il 6 M R 5 s 0 TP R A 1
VR M, , VIS R Y [ AR KT 0 ICR . R R LR = [ (M, - M,y) /M, ] x100% ; 1% J]
ISR = ([ AR RE R 1/ I A ISR B S 1) x 100% .

1.6 BEEEMERNE

725 CHTEATRZE PR Z P Im A ABTS %, 1R2, THIR 10 min, JA BB ( S0RE T 2 1
fitf) , 6k 10 s, JH UV-2450 2 J7 288 %38 B 420 nm ZEWOGRE A8k, SR Y R 0 90 BE | DA 40 4R
{6 1 wmol Y ABTS JIFifs BB 1t e S 1 NG 750 r. [ F e 09 fh Ak e T (BT ) DA 5 U2 1A
BTG 507 (U/g) #2rn. ABTS THG R B £ =36 000 mol ™' - L+ em .
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2.1 CoTAPc-Fe, 0, NKE S FRILEH DT

24 CoTAPc 5 Fe,0, Kb FE &J5, B-ERTFHI XRD 3%LA Fe, 0, FIFFMEATHIE R 32, CoTAPC )
FRHEAT ST TE 2% , DI 7R S A kLT R 110 CoTAPe 2 LLAE S 104> T BUZ X5 Fe, 0, 91K K T4
A0 IR GEEITT AL, CoTAPe Ml CoTAPe-Fe, 0, 49K AR 7B ELA CoTAPce ) —SLREAEWE ] Fe,0,
(RIS (578 em ™" ) Ab, [RIIFTE 891 em ™" b H B — AN 55 A W AL | 3 Co—O (1A 4R 3l W i e
YL CoTAPc Y5 Fe, 0, M T —EREE R fL2FsE, (M EIWR TAMNE A .
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1400 Fe T E L DMF R Z k%, JLFJ CoTAPe # ¥k

1 200 H, FH CoTAPc 55 Fe,0, 94Kk T 2 [BI A J2 faj 5
5 1000 AR, MR T — & B A 2e i, ARy
£ w0 SEAIEIL. X B AL B A B AL SR L 1.
§ oo WE A S FR A AR &, U] CoTAPe 1 43
= -
= 00 . Bk 3% i, JLFFi47 B CoTAPe 455 Fe,0, 44k
200 E N s %
. A ch co WFIER T AREE.
0 200 400 600 800 1000 Table 1 EDS data of CoTAPc-Fe, O, nanoparticles
Bonding energy /keV composite
. . Element C N [0} Fe Co
Fig.1 EDS of CoTAPc-Fe, O, nanoparticles Measured value( % ) 2.26 1.17 26.19 70.09 0.29
composite Theoretical content(% ) 1.82 0.79 26.76 70.24 0.28

2.2 CoTAPc-Fe,O, MK E SR FHFIRE HHEER
&2 A CoTAPc-Fe, 0, 4KE AHi 1% FEG-SEM R, FI WL Ak F 2 AFERIE , ki F1
JSE R 70 nm 7247 FRATHEXT NiPe-Fe, 0, 40K E AR T & G VB AMZS M BRI T TS Fo 0, ol
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Fig.2 FEG-SEM CoTAPc-Fe,0, Fig.3 Hysteresis loop of CoTAPc-Fe, 0,
nanoparticles composite nanoparticles

2.3 CoTAPc-Fe,O, K& & Hi FRIHE 1 RE

[l 3 2 CoTAPc-Fe, 0, AKE G H T HREH MK, AL, CoTAPc-Fe, 0, 41K & G4 I G Hir [l
REATES, HIBMBALIREE ] 35.07 A - m*/kg, HFi 10 316.4 A/m. 15 AR 42 30T Sy 8 I
REYE , X0 R TR REDEFE R 3 1S
2.4 L CoTAPc-Fe,O, K& & HF A Ak H) B BN R EFAY MR
2.4.1 FEEAMNEBLEZMEFE D ERE  FIH Bradford IME. B 2R IABR R M, =0.498 1
mg, [EEG, Vel NBER A M, =0.305 1 mg, BEMENIEELZEN 38.75%.

FIFH 15 mg P2 6 R, 7R AU BS REG J0 ok 10 U B, 7321 B A B0 16 1o 2,52 U, i
T AR 25. 2% . TR E LR HA 38.75% , ] WG E 2 J5 A BAa S i is v (20
TFBSAR MY 65% ). AL, M TR EA RENE, AR e BIEAR _ a  nT 5 8 i 43 B8 )5 S 2 00 H
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2.4.3  [EEfEE A E M RCRE R E M A3 [ E AL R B A IR AR, T4 C PR
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Preparation of Organic-inorganic Nanoparticles Composite
and Their Laccase Immobilization

HUANG Jun®, WANG Jun-Tao, LI Bin, XIAO Hai-Yan, LIU Cheng, DING Li-Yun, JIANG De-Sheng
(Key Laboratory of Fiber Optic Sensing Technology and Information Processing , Minisiry of Education,
Fiber Optic Sensing Technology Research Center, Wuhan University of Technology, Wuhan 430070, China)

Abstract CoTAPc-Fe,0, nanoparticle composites were prepared by organic-inorganic nanoparticles complex
technology and characterized by IR, XRD, EDS, field emission gun scanning electron microscopy and magne-
tometer. It is proved that the CoTAPc could disperse randomly onto the surface of Fe;O, nanoparticles. The
nanoparticles composites had the shape of spheres with the mean diameter about 70 nm. They had the coercive
force of 316. 4 A/m and were approximately superparamagnetic. The laccase was immobilized on the surface of
the composite by crosslinking method. The optimal temperature and pH for the laccase immobilization were
45 °C and pH 3. 0, respectively. The immobilized laccase had better thermal, storage and operation stabilities
than free laccase. This work provide a good basis for developing the fiber optic biosensor with excellent proper-
ties.

Keywords CoTAPc-Fe,0, nanoparticles composite ; Laccase; Immobilization
(Ed.: H, ], 7)



