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Highly Sensitive Detection of Malachite Green by Surface-Enhanced Raman
Scattering Method Using Au@Ag Nanoparticles

WANG Lihua , WANG Jiahui ,HAN Yanyun ,ZHU Yunfeng,
WU Wenhui,XIAO Kangfei,ZHAN Yifang ,ZENG Lingwen’

Institute of Environment and Safety , Wuhan Academy of Agricultural Science, Wuhan 430074, China

Abstract: Au@Ag nanoparticles with excellent surface enhancement were synthesized by a seeded
growth-ascorbic acid reduction. Through optimizing the molar ratio of Ag/Au, the volume of Au@Ag
nanoparticles, the volume of auxiliary H (the mixture of KBr and NaCl) and the adding order of auxiliary H and
tested samples, a highly sensitive and rapid qualitative detection of malachite green (MG) was achieved with a
portable Raman spectrometer, whose detection limit was 0.5 pg/LL with a linear range from 0.5 pg/L to 10 pg/LL
(R*=0.991). This detection method was also applied in the determination of MG in a shrimp sample from
Baishazhou market of Wuhan, and no MG was found. However, the solution containing 10 pg/L MG were
detected with strong signals. This detection method is expected to be used in detecting MG for the aquatic
products.

Keywords: Au@Ag nanoparticles; surface enhanced Raman scattering; malachite green; high sensitivity
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Fig. 1 Structure of malachite green hydrochloride
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