5544 4 55 2 1 BT Vol. 44 No. 2
2025 4F2 A FENXI CESHI XUEBAO (Journal of Instrumental Analysis) 378~385

doi: 10.12452/j. fxcsxb. 24052989

= 7 A\ 3 — o
INERFHERARQN G EREN HfRTERE
xNha, RBB, Frak, Bk, 2
GLRRZE b, 190 I8 214122)

HOE. PHRAGRE LA TFHEYLE Y, B FRRL, (EHIREE AR A Pyl v 5 AR ) 37 Ak
BB . 0 T IR A AR R WA A ST ARG BEVEAT A, T A B A 7 S ok T R 2 3 A T HE T o =
H AR T FHER TR 0T 7R C R BIRIE . 1% GEE N AT RZGERE RIS, 1390 7 A RRE)
ST T IR A RS R B - TR B R | GRS E R AR AR SRR A, ETHE TE LT RSB ARIE TR

RN, RS AR 25 R AR AL AR I SRR T S
KER . FHEARZ; RTE; Ag-FOSIHE; sk hidbe
hESES. 0657.7; 0657.6 TERERIRES: A NEHS: 1004-4957(2025)02-0378-08

Progress in Analytical Methods and Applications of Chiral Pesticides
Detection in the Environment

LIU Rui-min, WU Hui-hui, XU Xin-xin, XU Chuan-lai, WU Xiao-ling’
(School of Food Science and Technology, Jiangnan University, Wuxi 214122, China)

Abstract: Chiral pesticides, a widely used chiral pollutant, have similar physicochemical proper-
ties, but the environmental fate and biological effect of chiral pesticides are in connection with the
stereoselectivity of their enantiomers. In order to better evaluate the stereoselective behavior of differ-
ent enantiomers, it is necessary to accurately quantify the contents of chiral pesticides from the enan-
tiomer level. Currently, the detection methods of chiral pesticides have been extensively reported.
The fate of chiral pesticides in the environment is introduced in this article, summarizing the charac-
teristics of different detection and analysis methods such as chromatography/chromatography—mass
spectrometry, spectroscopy and electrochemical methods and discussing the application of conven-
tional methods and emerging technologies in chiral pesticides. It can provide analytical technical sup-
port for the subsequent research on the biotransformation and metabolism of chiral pesticides.
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Fig. 1 Distribution of chiral pesticides in the environment and organisms
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Fig. 2 Mechanism of selective toxicity of a new chiral pesticide cloflurazole to earthworms
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Fig. 3 Chiral detection using chiroptical spectroscopy and NMR spectroscopy"**
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A. several chiroptical methods and surface-enhanced strategies can be used to detect the chirality and stereochemical purity of small molecules (JL
Fh T e 7 1 A 2 T 3 o S o] F FAG I NS I PR RIS R b 524l B ) s B. after sample preparation, small molecules, with the addi-
tion of chiral derivatization reagents (CDRs), can be enantiomerically resolved using NMR spectroscopy CFES il &5 5, B IITFrEfT AR5
(CDRs), I NMR XN - 2EA TR AT )
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Fig. 6  Acetylcholinesterase-modified graphene chiral sensor and its response ™

A. flexible sensor array, schematic of one acetylcholinesterase-modified electrochemically reduced graphene oxide (AChE-ERGO )sensor, and
the chemical structure of the methamidophos enantiomers (ZEPEAEEAEMEF, —Fh £ R RH SRR 1 1) F AL 2400 R A A0 280 (AChE-
ERGO) {RJEEH10) 715 2 8 LUK HY e Ak i Ak 224544 ) ;- B. portable sensor response of AChE-ERGO sensor to (+)/(-)-methamidophos
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Tablel ~ Merits and demerits of chiral pesticides detection methods
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