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Visual detection of cadmium based on aggregation of aptamer-modified
gold nanoparticles
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ABSTRACT: Objective To establish a visual, rapid, and sensitive method for the detection of Cd based on
aptamer and gold nanoparticles. Methods The concentration of cadmium ion was detected indirect by the
value of absorbance according to the color changes caused by salt-induced condensation of gold nanoparticles
and the high affinity binding of aptamer with cadmium. By optimizing the concentration of aptamers DNA, salt
and gold nanoparticles in solution, the optimal determine conditions and linear relationships between the
sample absorbance and concentration of cadmium were established. Results This system achieved a superior
linear dynamic range from 0.14 ng/mL to 10 pg/mL and a detection limit as low as 0.14 ng/mL. The aptasensor

practicability were tested by real sample of irrigating water spiked with a series of concentration of Cd and the

E2£TE: EXREAMNFESLTNE41301350) (KJCX20140302)

Fund: Supported by the National Natural Science Foundation of China (41301350) and the Innovation and Capacity-building Projects by the
Beijing Academy of Agriculture and Forestry Sciences Project (KJCX20140302)

*BIES: , , , E-mail: luanyunxia@163.com

*Corresponding author: LUAN Yun-Xia, Associate Professor, Beijing Research Center for Agricultural Standards and Testing, No.9, Middle
Road of Shuguang Huayuan, Haidian District, Beijing 100097, China. E-mail: luanyunxia@163.com



512 7

results showed a good tolerance to matrix effect. Conclusion The developed approach is a simple, quick and
sensitive detection method for Cd monitoring and offers a great potential for on-site and high-throughput
analysis in routine control.

KEY WORDS: cadmium; aptamer; label-free; gold nanoparticles; visual detection
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Fig. 1 Schematic diagram depicting the proposed aptasensor for detection of Cd using AuNPs
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Fig. 4 Typical calibration curves for Cd, obtained using the
aptamer-based label-free biosensor (inset: corresponding
photographic images)
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