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Colorimetric detection of melamine in milk based on Triton X-100

modified gold nanoparticles and its paper-based application

Nan Gao, Pengcheng Huang, Fangying Wu*

College of Chemistry, Nanchang University, Nanchang 330031, China

Abstract In this study, we have developed a method for rapid, highly efficient and selective
detection of melamine. The negatively charged citrate ions form an electrostatic layer on gold
nanoparticles (AuNPs) and keep the NPs dispersed and stable. When citrate-capped AuNPs
were further modified with Triton X-100, it stabilized the AuNPs against the conditions of high
ionic strength and a broad pH range. However, the addition of melamine caused the
destabilization and aggregation of NPs. This may be attributed to the interaction between
melamine and the AuNPs through the ligand exchange with citrate ions on the surface of AUNPs
leading Triton X-100 to be removed. As a result, the AuNPs were unstable, resulting in the
aggregation. The aggregation induced a wine red-to-blue color change, and a new absorption
peak around 630 nm appeared. Triton X-100-AuNPs could selectively detect melamine at the
concentration as low as 5.1 nM. This probe was successfully applied to detect melamine in milk.
Furthermore, paper-based quantitative detection system using this colorimetric probe was also

demonstrated by integrating with a smartphone.

Keywords: Melamine; Gold nanoparticles; Triton X-100; Colorimetric detection; Test paper

* CORRESPONDING AUTHOR: FANGYING WU, TEL: + 86 79183969882; FAX: + 86 79183969514; E-MAIL ADDRESS:
FYWU@NCU.EDU.CN



Download English Version:

https://daneshyari.com/en/article/7669933

Download Persian Version:

https://daneshyari.com/article/7669933

Daneshyari.com


https://daneshyari.com/en/article/7669933
https://daneshyari.com/article/7669933
https://daneshyari.com

