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Table 1 The structure and property of three

nereistoxin-related pesticides
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Fig.1 A schematic diagram of the THz-TDS setup

with transmission mode
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Fig.2 The time domain (a), refractive indices (b) and absorption (c¢) spectra of rice, cartap, bensultap

and monosultap
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Fig.3 THz absorbance spectra of the ternary mixtures

containing cartap, bensultap and monosultap
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Fig4 The absorption spectra (a), PCA plots (b) and linear relationships between the absorbance versus quality score (c)

of cartap, bensultap and monosultap with different quality score in PE matrix
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Fast Discrimination and Detection of Nereistoxin-related Pesticide Residues

in Rice Using Terahertz Time—Domain Spectroscopy

Zhang Ying', Wu Jingzhu?, Liu Huilin™
(School of Food and Health, Beijing Technology and Business University, Beijing 100048
2School of Computer and Information Engineering, Beijing Key Laboratory of Big Data Technology for Food Safety,
Beijing Technology and Business University, Beijing 100048)

Abstract A THz time—domain spectroscopy (THz-TDS) technology with transmission mode combined with principle com-
ponent analysis (PCA) was established to identify and detect the three nereistoxin—related pesticide (cartap, bensultap
and monosultap) residues in rice powder. The characteristic absorption peaks of cartap, bensultap and monosultap were
obtained in the matrix of polyethylene and served as the basis for both discrimination and detection, and the THz ab-
sorbance of cartap, bensultap and monosultap in the matrix of rice powder was analyzed by PCA. A good linear relation-
ship was observed between the absorbance of cartap, bensultap and monosultap (at the characteristic absorption peaks of
1.95, 1.19 and 1.70 THz, respectively) and corresponding quality score over the range of 0.002%-16.667% with a cor-
relation coefficient over 0.9599. Three nereistoxin—related pesticides at the adding quality score of 0.002% could be suc-
cessfully discriminated with the help of PCA. The results showed that the proposed method was sample and fast for the
discrimination and detection of nereistoxin-related pesticide residues in the matrix of rice, which could provide experi-
mental basis for the application of THz-TDS technology in agricultural products monitoring.

Keywords rice; terahertz time—domain spectroscopy; nereistoxin—related pesticide residues; food safety; principle com-

ponent analysis



