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Abstract

Recently, gold nanoparticles (AuNPs) have been developed and widely used in chemical and biological analysis
because they have unique physical and chemical properties. The AuNPs based assays have been applied for detecting
interested samples with rapidity and simplicity. This review discussed the synthesis and characterization of AUNPs. In

addition, this article summarized theirs applications for detection in the environment, food and medicine.
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Figure 2 Photograph of gold nanoparticles
Source: http://en.wikipedia.org/wiki/Colloidal_gold ®
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Figure 4 TEM images and the average sizes of gold nanoparticles
synthesized for various citrate concentration

Source: Ji et al.™

wavelength A/ nm
350 400 450 500 580 600 €50 700
T

T T T T T T

750 800
T

absorbance

Figure 5 Influence of the gold nanoparticles size on the absorbance
response

Source: Link, and El-Sayed"
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Figure 6 (a) The detection of mercury(ll) based on gold nanoparti-
cles sensor (b) Fluorescence response of RB-AuNP-MPA
upon addition of Hg(ll) ions at different concentrations.
Inset: Fluorescence intensity (575 nm) versus Hg(ll)
concentration.

Source: Huang and Chang'
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Figure 7 Schematics of the melamine sensing with 18-crown-6-thiol-
modified gold nanoparticles. (a) Specific interaction in the
complex between the crown ether and melamine; (b) melamine-
induced aggregation of 18-crown-6-thiol-modified gold nano-
particles and (c) visual color change of the 18-crown-6-thiol-
modified GNPs upon addition of melamine at different
concentrations under the optimized conditions (from left
to right: 0, 0.01, 0.1, 1, 2, 5, 10 ppm).

Source: Kuang et al."
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Figure 8 (a) Visual color comparison of gold nanoparticles upon
addition of clenbuterol at different concentrations under
optimal conditions (from left to right: 600, 300, 150, 75,
37.5,18.8,9.4,4.7, 2.3, and 0 UM). (b) UV-vis spectra
of the corresponding solutions. Inset: calibration curve
of A528 vs clenbuterol concentrations.

Source: He et al.™
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Figure 10 (a) Configuration of the IC NVP strip test and (b) IC strip
test results at NVP concentrations of 0, 0.1, 0.5, 1.0 and

3.0 g/ml in PBS pH 7.4. C= control line; T= test line.

Source: Pattarawarapan et al."
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Table 1 The applications of gold nanoparticles for chemical analysis

Application field Analyze Method Sample Reference
Environment mercury gold nanoparticles-modified screen- rain water, [17]
printed carbon electrodes for anodic river water,
stripping voltammetric method waste water
lead colloidal gold probe-based immuno- water sample [18]
chromatographic assay
trinitrotoluene aggregation of cysteine modified gold soil, ground- [19]
nanoparticle water
Food fumonisins B1, gold nanoparticle probe-based maize [20]
B2, B3 immunochromatographic strip
staphylococcal -  gold nanoparticle-based enhanced mushroom, [21]
enterotoxins chemiluminescence immunosensor tomato
melamine aggregation of unmodified gold raw milk [22]
nanoparticle colorimetric assay
Medicine Ol-fetoprotein amperometric immunosensor using sera [23]
carbon nanotube/gold nanoparticle
doped chitosan film
prostate-specific  immunosensing based on colloidal serum [24]
antigen gold enhanced sandwich assays
DNA colorimetric detection using gold cell lines, [25]
nanoparticle aggregation tissue samples
¥ a
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direct enzyme-linked immunosorbent assay and gold
nanoparticle immunochromatographic strip for detecting
aflatoxin M1 in milk. Food Control 2011;22:964-969.
Suwansa-ard S, Kanatharana P, Asawatreratanakul P,
Limsakul C, Wongkittisuksa B, Thavarungkul P,
Semi-disposable reactor biosensors for detecting
carbamate pesticides in water. Biosens Bioelectron

2005; 21:445-454.
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