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Study of CuTAPc-Fe;0O4 Nanoparticles and Their Laccase
Immobilization

HUANG, Jun* ZHOU, Ju-Ying XIAQ, Hai-Yan LONG, Sheng-Ya WANG, Jun-Tao
(Fiber Optic Sensing Technology Research Center, Wuhan University of Technology, Wuhan 430070)

Abstract Theimmobilization of laccase is important for the fiber optic biosensor based on enzyme cataly-
sis. Copper tetraaminophthalocyanine-ferrorerric oxide [(CuTAPc)-Fe;O4] nanoparticle composites were
prepared and characterized by IR, field emission gun scanning electron microscopy, XRD, X-ray photoel ec-
tron spectroscopy and particle size analyzer. It has been proved that the CuTAPc could disperse spontane-
ously onto the surface of Fe;0O,4 nanoparticles to form molecular dispersion layer and the FesO4 nanoparticles
were encapsulated by CuTAPc. The nanoparticle composites took the shape of roundish spheres with their
mean diameter of about 50 nm. The laccase was immobilized on the surface of the composite by crosslink-
ing with glutaraldehyde, and the immobilized laccase has better stabilities in storage and operation than free
laccase. Thiswork provided good basis for developing the fiber optic biosensor with excellent properties.
Keywords CuTAPc-Fe;0O4nanoparticle composite; laccase; immobilization; fiber optic biosensor
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Figurel IR spectraof CUTAPc and its nanoparticles composite
A: CuTAPc, B: CuTAPc-Fe;04 nanoparticles composite
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Figure2 XRD pattern of CuTAPc and CuTAPc-Fe;O4 nanopar-
ticles composite
A: CuTAPc, B: CuTAPc-Fe;O,4 nanoparticles composite
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Figure3 XPS of CuTAPc-Fe;O, nanoparticles composite

HHRIBEE X FEEReiG o g Rk 1 s,
F 1 FIEET X kAR AR
Tablel Theresult of XPS?
Fe/% o% CI%  NI% Cu/%
5B 6459 2619 723 1.90 0.09
B 7024 2676 181 0.79 0.30

#The content by weight percent.
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Figure 4 FEG-SEM micrograph of CuTAPc-Fes0O, nanoparti-
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Figure5 Particle size distribution of CuTAPc-Fe;0,4 nanoparti-

cles composite
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Figure 6 Preparation of CuTAPc-Fe;04 nanoparticles compos-
ite and its use in laccase immobilization
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Figure7 Storage stability of immobilized and free laccase
W — immobilized laccase; @— freelaccase
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