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ABSTRACT: Triphenylmethane dyes malachite green (MG) and crystal violet (CV) have been used as
antimicrobial, antiparasitic and antiseptic agents in aquaculture. However, MG and CV as well as their
metabolites leucomalachite green (LMG) and leucocrystal violet (LCV) are potential mutagen and carcinogen.
In this paper, chemical properties, harmfulness, utilization, pretreatment methods and instrument analysis
method of MG, CV and their metabolites were reviewed. Considering the complexity of aquatic products,
sample pretreatment was significant for improving matrix interference and increasing detection sensitivity.
Combined with solid phase extraction technology and QuEChERS technology, high performance liquid
chromatography method and liquid chromatography-tandem mass spectrometry method were suitable for the
rapid determination of MG, CV and their metabolites in aquatic products. The new detection technologies, such as
isotope dilution mass spectrometry and mixed-mode chromatography, and new materials, would be the new
direction of the detection of MG and CV.
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Fig. 1 Chemical structures of malachite green, leucomalachite green, crystal violet and leucocrystal violet
A: malachite green; B: leucomalachite green; C: crystal violet; D: leucocrystal violet
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