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Fig. 1 High resolution transmission electron microscopy (HRTEM) image (a) and selected area of

electron diffraction (SAED) pattern (b) of the AuNPs

SR, UTSEAE {41265 i AuNPs 7EBE 2| 7k
Yy, SRR R S s £, AT 2
PAMEG K AuNPs BIF9E TAERY SRS F, FHaaBFoE A 4l
A L AuNPs ZEAHOCHTSE. B 2 BRI i 01 (6]
e AR EAE A (v e 51 SR L K P 4R
G, WA A I I RE AL A 2 T REAL Y 4 oK
S50, HA R T MR Z A [ B i) KA
RWIEBTE R, TR MA 7R, &—
i (R 1) 52 Zi= R IRV i i Ak 2 SV E T B
W BRI VR ERCR/  FR B, B R ) A AR
RE I IR BB A 7 1 e ORI, B
A H 4H %5 % (Self-assembled monolayers, SAMs) , Uil
2. RGBT AR, SAMs A 1Y
R EVERA P, o 2 e il e B 23 B it Al
PR L 1) A Bl g 2 M o T3 T A 4 TG PT B A8 A
PE, BOSWIFA SR 0 N A& R A2 20 4, ik
JEERRSIE T | PR L R | BRI RN L AW R RN
R | LT 5 BIE A FIAE R R 202

25 2 S 3o 8 R P I 5 A ARk
TR FR FL R A 73R T, AR5 B R 1) 4
BB 4 AN AL H A 1) K 45 R ) o R
O3 TR HRHS B N KR T 2H 2R A e B AN K 25

N

B2 B R ) A P A A R A

Fig. 2 Dense and ordered structure of the formation of SAMs
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Fig. 3 Scheme of biosensor by layer-layer self-assembly-monolayers technology to modify gold electrode
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Fig. 4 Scheme of antibody immobilization progress by mixed self-assembly-monolayers technology
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Table 1 Electrochemical characterizating methods of gold nanoparticle modified electrodes

Characterization Methods Factor research Document
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Thermal stability, pH to catalytic current re-
call flow voltammetry, ) ) ) [21 ], [25].
. lationship to value oxygen biosensors; Elec-
Electrochemistry pulse polarography, ) ) . [26]. [31 -
trochemical behavior and ability of oxygen re-
chronoamperometry , ) - ) o 39], [46-56]
) duction; Aaffinity of oxygen detection limit
quartz crystal micro balances; )
and determine nano gold.
Weather the Biological molecules modified on
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Fourier transform infrared spectros-  Qualitative and quantitative analysis of elec-
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Spectroscopy photoacoustic spectroscopy, Determination of the concentration of surface  [40 ]
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uv-vis spectra, Surface functional groups of elements, com-
photoelectron spectroscopy; bined with the state and composition distribu-
tion, etc.
Electron microscopy, scanning e-  To determine whether a microelectrode sur- (267, [28]
Electron microscope lectron microscopy, atomic force  face uniform distribution and effective fixa- 131 ‘[35] '

microscopy ;
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Fig. 5 Structure of electrochemical biosensor
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Functional Self-assembly Gold Nanoparticle Modified Electrodes and

Application in the Field of Biosensors with Enzyme Immobilization

DOU Bo-xin', XIN Jia-ying""* *, FAN Hong-chen', WANG Yan', XIA Chun-gu’
(1. Key Laboratory for Food Science and Engineering, Harbin University of Commerce, Harbin 150076,

Heilongjiang province, China;

2. State Key Laboratory for Oxo Synthesis and Selective Oxidation, Lanzhou Institute of Chemical Physics,

Chinese Academy of Sciences, Lanzhou 730000, Gansu province, China)

Abstract ; Functional gold nanoparticle modified electrode is a kind of chemical modified electrodes, which not on-

ly has the function of a particular group’s performances, but also can provide electrochemical signals. Functional

gold nanoparticle modified electrode can be used for electron transfer of the object under test and electron capture,

so0 as to determine whether a chemical reaction occurs or not. Currently, functional gold nanoparticle modified elec-

trodes have advantages to detecte objects, such as high sensitivity, low detection limit and can be used for a long

time. In the paper, the self-assembly preparation of functional gold nanoparticle electrodes, electrochemical cha-

racterizating methods and properties are listed. In addition, its applications in the field of enzyme immobilization

are also reviewed.

Key words: gold nanoparticles; self-assembly; biosensor; enzyme immobilization



