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Research progress on detection methods for residues of carbamate
pesticides in agricultural products

HUANG Yi-Wen, SHEN Si-Wen, WANG Hong-Kang, YU Ben, MEI Bo,
LU Qian-Nan, WANG Min, WANG Xia, QI Bing"

(Shanghai Center of Agri-product Quality and Safety, Shanghai 201708, China)

ABSTRACT: Carbamate pesticides are synthesized by substituting amino group onto the carbonyl group of carbamic
acid derivatives, and are widely used in agriculture because of their short environmental persistence and low residue
accumulation. However, due to unreasonable use, the residues of such pesticides and their metabolites in agricultural
products far exceed the national standard limits. Long-term consumption of food containing carbamate pesticide
residues will induce nervous system diseases, along with carcinogenic, teratogenic and mutagenic effects on the
human body, and lead to death in serious cases. Therefore, it is very important to monitor the residues of carbamate
pesticides and their metabolites in agricultural products in real time to ensure food safety. This paper summarized and

analyzed the commonly used pre-treatment technologies and detection methods of carbamate pesticides in
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agricultural products, introduced the characteristics of different pre-treatment technologies such as liquid-liquid

extraction, solid-phase extraction and QUEChERS method for the extraction of these pesticides, and introduced the

detection methods of enzyme inhibition assays and instrument analysis method respectively. The application

characteristics of different detection methods for pesticide residues were analyzed, and new detection technologies

and methods were prospeced, in order to provide references for the detection and safety supervision of carbamate

pesticide residues in agricultural products, so as to ensure food safety and public health.

KEY WORDS: carbamate pesticides; pesticide residues; pretreatment technology; detection method
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Table 1 Comprehensive comparison of enzyme inhibition
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HRRTR A 2, 25 5 S s MR e R B Y R TR 2R A 25 114
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AR B2 T PR 2 1 I S SRS 2%

WO G- R IR B 22 FRT R R, HER A FOR 2
—, AR AR A 2 R AR Y, LS SRR AT,
SR, ASCHS A 1 6, BRAREA 2%, R ORI AT RE S I E it
HERAE, T AR T b LA B R P, AR S B T o
IO A e I 6y ) RO B 3 FH TS B A8 T 2

SRR 23 AT AL A 7™ iy rp 28 2 Y R IR DS A 24 6 L i
A BRI RS N B A S5 3 2.

®2 REGTEERRBRIERRGE AT RN R AR S

Table 2 Common pretreatment methods and detection technology characteristics of carbamate pesticides in agricultural products
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