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Abstract: [Objective] The aim of the study is to establish a method for the simultaneous detection of residues of
two neonicotinoid pesticides (thiacloprid and acetamiprid) in tea. [Method] Firstly, the theoretical Raman spectra
of thiacloprid and acetamiprid were calculated with the Gaussian, and the chemical groups corresponding to the
peaks of the two pesticides were determined by comparison with the conventional Raman spectra, with Raman
peaks at 585 cm ' and 626 cm ' as the characteristic peaks, respectively. Silver-coated gold nanoparticles
(Au@AgNPs) were further prepared as the enhanced substrate for surface-enhanced Raman spectroscopy
(SERS). The standard curves for simultaneous detection of thiacloprid and acetamiprid were established. [Result]
The optimal coagulant was 1.0 mol/L Na,SO,. The limits of detection of thiacloprid and acetamiprid in tea
samples were 0.5 mg/kg and 1.0 mg/kg, respectively, which were lower than the residue limit in tea that was
specified in the national standard. The recovery rates of thiacloprid and acetamiprid were within 85.0%~106.9%,
which met the requirements of the detection method. [Conclusion] The established method achieves the
simultaneous detection of thiacloprid and acetamiprid in tea.
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Fig. 1 Molecular structures of thiacloprid and acetamiprid
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Fig.4 Raman spectra of thiacloprid and acetamiprid
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Table 1  Vibration assignment of peaks in solid-state Raman spectra and theoretical Raman spectra of thiacloprid and acetamiprid
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Fig. 6 Effects of coagulants on the Raman signals of two neonicotinoid pesticides
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Fig. 9 SERS spectra and standard curves of mixed pesticides at different mass concentrations
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Table 2 Spiked recovery of thiacloprid and acetamiprid in tea

samples detected by SERS
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