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Abstract

Pesticides rarely remain confined to where they are applied. A single active substance may
circulate across soil, water, crops and processed foods, creating interconnected exposure pathways
that conventional monitoring frameworks often assess in isolation rather than as part of a
connected system. This presentation reframes pesticide surveillance around the food—environment
continuum, using neonicotinoid insecticides as a timely case study of a rapidly evolving regulatory
and analytical landscape. Particular attention is given to recent European Union regulatory
developments, including the tightening of maximum residue limits (MRLs) for clothianidin and
thiamethoxam, applicable since March 2026, reflecting growing environmental and pollinator-
protection concerns. Examples from tea, honey, rice, vegetables, water and soil illustrate matrix-
specific analytical challenges, with Vietnamese tea presented as a detailed case study of pesticide
monitoring in a complex, internationally traded commodity.

Recent advances in sample preparation and instrumental analysis are discussed, including
selective, lower-footprint extraction, miniaturised clean-up and preconcentration, and high-
resolution mass spectrometry. Beyond reducing the environmental footprint of analysis, selective
extraction and efficient preconcentration are increasingly important for advanced applications
requiring purified, sufficiently concentrated analyte fractions — a requirement particularly relevant
to compound-specific isotope analysis (CSIA), for which analyte mass, matrix removal and
preservation of isotopic integrity are critical prerequisites for investigating pesticide sources,
transformation pathways and degradation processes.

By bridging routine residue monitoring with advanced contaminant characterisation and source-
and fate-tracing approaches, this contribution offers a forward-looking perspective on pesticide
surveillance across the food—environment interface, and its potential to support more risk-
informed, sustainable and internationally harmonised food-safety control.
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Tém tit

Chét bao vé thuc vat hiém khi chi ton tai & noi chung dugc s dung. Mot hoat chét co thé di
chuyén qua dit, nudc, cay trong va thuc pham ché bién, tir ¢6 hinh thanh cac con duong phoi
nhiém c6 mbi lién hé véi nhau. Tuy nhién, cac hé théng giam sat truyén thong thuong danh gia
cac thanh phan nay mot cach riéng 1¢, thay vi xem xét chiing nhu mot hé thong lién két. Bai trinh
bay nay dé xuit cach tiép can giam sat cac chét bao vé thuc vat theo chudi lién tuc thuc phém—méi
truong, trong d6 nhom thude trir sdu neonicotinoid dugc str dung nhu mot trudng hop dién hinh
c6 tinh thoi sy, phan anh nhiing thay d6i nhanh chong ca vé quy dinh quan 1y 1an phuong phap
phan tich. Pic biét, bai trinh bay dé cap dén nhiing thay d6i gan day trong quy dinh ctia Lién minh
chau Au, bao g@)m viéc siét chat gi6i han du lugng tdi da (MRL) ddi voi clothianidin va
thiamethoxam, dugc 4p dung tir thang 3 nim 2026, trong bdi canh ngay cang gia ting cic mdi
quan ngai lién quan dén méi trudng va bao vé cac loai thy phan. Cac vi du trén nén mau ché, mat
ong, gao, rau, nudc va dét duoc st dung dé minh hoa nhitng thach thire phan tich dac thu cua tung
loai nén mau, trong d6 che Viét Nam duogc trinh bay nhu mdt nghién ctru truong hop chi tiét vé
giam sat du lugng chit bao vé thuc vat trong mot loai thuc ph'flm ¢6 nén mau phtic tap va dugc
giao thuong rong rai trén thi truong quoc té.

Nhiing tién b gan day trong xir Iy mau vaky thuat phan tich ciing dugc thao luan, bao gom cac
k¥ thuat chiét co tinh chon loc va giam tac dong/dau chan (footprint) moi truong, cac phuwong phap
lam sach va lam giau mau theo huéng thu nho, ciing nhu khbi phd d6 phan giai cao. Bén canh myc
tidu giam tac dong moi truong cua qua trinh phan tich, cac chién lugc chiét chon loc va lam giau
hiéu qua ngay cang tré nén quan trong dbi véi cac tng dung phan tich nang cao doi hoi cac phan
doan chét phan tich phai c6 do tinh sach cao va néng do da 16m. Yéu cau nay dac biét quan trong
d6i voi phén tich dong vi dic trung theo hop chit (compound-specific isotope analysis, CSIA),
trong d6 khdi lugng chit phan tich, kha ning loai bé anh hudng ctia nén mau va bao toan tinh toan
ven dong vi 13 nhitng diéu kién tién quyét dé nghién ciru ngudn phat sinh, cac con dudng chuyén
hoa va qua trinh phan hay cta céac chit bao vé thuc vat.

Théng qua viée két n6i giam sat du lugng thudng quy véi cac phuong phap dic trung hoa chét
6 nhiém tién tién, ciing nhu cic phuong phap truy tim ngudn gbc va dién bién cta chat 6 nhiém
trong mdi truong, bai trinh by dwa ra mot goc nhin dinh huéng twong lai d6i voi giam sat thude



bao v¢ thuc vat trén toan giao di¢n thuc phém—méi truong, déng thoi 1am rd tiém nang ho tro cac
chién lugc ki€m soat an toan thuc pham duya trén rui ro, bén virng va hai hoa hon ¢ cap do quoc te.

Tw khoéa: du luvong chdt bdo vé thuc vit; thuéc triv séu nhém neonicotinoid; lién két
thwe pham—moi truong, phan tich dong vi dac trung theo hop chat; quan trdac bén viing.



