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Abstract: To address the problems of slow sample enrichment, liquid splashing, weak spectral signals and
low detection sensitivity encountered in the determination of trace heavy metals in tea infusion by laser-
induced breakdown spectroscopy (LIBS), this study developed a rapid enrichment device for trace heavy
metals in tea infusion based on the dry drop method. Combined with Au-AgNPs-modified PAN nanofiber
membranes for heavy metal enrichment in tea infusion, the device enhanced LIBS spectral signals and
improved the detection sensitivity of trace heavy metals in tea infusion. The experimental results showed
that the average relative error of the liquid supply module of the developed enrichment device was 4. 6% ,
and the average relative error of temperature control was 3.1%. Under the optimal parameters of the
extraction device (heating temperature of 60 ‘C, tea infusion dosage of 0. 6 mL, and liquid supply rate of
2.0 mL/h), the coefficients of determination (R?) of the calibration curves for Cr and Cu were 0. 994 and
0.996, respectively, with limit of detection (LOD) of 3 pg/L and 7 pg/L. Seven different types of
commercially available tea in China (flower tea, green tea, oolong tea, white tea, yellow tea, black tea,
dark tea) were selected as authentic samples for verification. The experimental results demonstrated that
the average relative errors of Cr and Cu detection were 5. 9% and 6. 4% , respectively, which were compa-
rable to the detection results obtained by inductively coupled plasma mass spectrometry (ICP-MS). This
study provides methodological support for the application of LIBS technology in the detection of heavy
metals in tea infusion.
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80 79. 22 83.42 81. 34 1.7

2.3 FAKREELERESEREIRNSHML

hARARZR K T Cr 1 Cu 19 S FE R I 52, S % 25 AKORE A P o 4 206 8 S Bl AT Pk . 78 1 di A 2%
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