FOOD & MACHINERY FAEETH BE285H | 202557 A | ARSHM

DOI:10.13652/j.spjx.1003.5788.2025.80583

DFEHTRELFERFEESHKE
1 F B Ry F R

wHE KEXR' ITRF OEZL® K O#!

(L. KUHTRFEMEAY TR, HE KV 4101145
2 KV TR A SR TR, W Kb 410114)

HE:LHAERGEZHRLGERARETOEAET TN, A0 LHG R LM RE A TRSESKE S ALERMN
BB AFEANLEAHERGH AR L, S HENEREE®m A, L P, 5 F 9 E 84k FH RS (molecularly
imprinted electrochemical sensor, MIECS) %5 & T 4 ¥ & J& 4~ 4% (molecularly imprinted polymers, MIPs) 89 & 45 5% 4 1%
FAe A HdiLF okt ZHGHLE RALHEGEMNMABRYA ST L, RABERG LA 1252 @A
WEIRBEIEE S, LFRAEERT MIECSERRAL(RAEFE SikE BHEAEL AT L RFEREPHL
sk R )& Genl by m Rtk OFEAE T R KRR RS @ &L A AR

KBRS TFHPERGD; U FERE  EHERG R RTLD

Progress in the application of molecularly imprinted electrochemical

sensors in the detection of veterinary drug residues

HAN Yanrong' CHEN Yanrong' WANG Chenyu' KUANG Yishan® ZHANG Bo'

(1. School of Food Science and Bioengineering, Changsha University of Science and Technology, Changsha, Hunan 410114,
China; 2. School of Chemistry and Pharmaceutical Engineering, Changsha University of Science and Technology,
Changsha, Hunan 410114, China)

Abstract: Veterinary drugs play a crucial role in ensuring the healthy development of the livestock industry. However, improper or excessive
use of veterinary drugs may pose threats to the environment and human health. To achieve effective monitoring of veterinary drug residues,
various detection technologies have emerged. Among them, molecularly imprinted electrochemical sensors (MIECSs) combines the high
recognition specificity of molecularly imprinted polymers (MIPs) with the rapid and sensitive advantages of electrochemical analysis,
becoming a powerful tools in the detection of veterinary drug residues and demonstrating great application potential. However, its transition
to large-scale application still faces many challenges. This article systematically reviews the progress in the application of MIECS in the
detection of different types of veterinary drug residues (antibiotics, sulfonamides, hormones, sedatives, antiparasitics and nitrofurans) and
elaborates on its future research directions and application prospects.
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Figure 2 Schematic diagrams of different MIECSs used for the detection of veterinary antibiotics
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Table 1 Detection performance of various MIECSs for veterinary antibiotics
i st b HE BB meem mwees
(mol-L™ ") (mol-L ")
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RV (NOR )2 MIP/BSA-AuNPs/Fe,;0,@ZIF-8/GCE 1.0X10 ~8.0>X10 % 1.08X10 " 96.24~104.88 -4 FI3A5E
W L (NFX) 2! MIP/Cu-COF/GCE 3.0X10 *~1.0X10* 5.94X10 "’ 92.4~99.0 41
HMRANY R MIPs/S-CoFe-MOFs/AuNPs/GCE 1.5X10 "~1.5x10 ¢ 1X10° " 89.04~110.26 41
(CPFX)!?
A5 % (TAP) ! MIP/MnO-Fe,0,@C/GCE 1X10 *~4x10° 7X10°°  98.03~108.43 AW HING K
AR Z(CTC) Au-MIP/SnS,/ZnCo-MOF/Au/GCE 1.0X10 7~1.0X10 %  7.2X10 " 96.08~104.60 ¥ H £
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Figure 3 Schematic diagrams of different MIECSs used for the detection of veterinary sulfonamide
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Table 2 Detection performance of various MIECSs for veterinary sulfonamides

Rk 16 Wi P A *MMM,%[/ ijmf 1SR /% 0

(mol-L™") (mol-L™")

i i IL(SGN) MIP/ZnO/TAA-SGN or SMR@AuUNP/ 5.0X10 %~5.0X10° 3.0X10 % 97.0~98.4 AIMi JRIEEEA

T g W I ( SMIR) 127 GCE 4.6x10
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He i (AP) Y 5.0X10 °~2.0X10°° 3.2x10°°

i 5 0E (SDZ) 2! MIP@CulnS,/ZnS/GCE 5.0X107%~2.5X107°  2.1X107°  96.2~105.0 4. . 2F A flfa

sk e — FR mE g (SDM) Y MIP/CNT/MoS,-CoNi/GCE 1.0X1077~8.0X 10 * 3.3X10° % 98.0~103.6 ;42

Tk e — F mEng (SDM) P! MIP/GQDs/ZIF-8/GCE 1.0X10 "~1.0X10° 6.3X10 2 96.3~107.0 2= Wy FIAKRE

1.00X10 °~2.75x 10’

e Y S (SMX) 32 MIP-Si0,@Nb,CTx/GCE 25X10 7~2.0X10°  1.5X10 7 100.4~100.9 EAKFEA

A T S (SMX) 1) DIPs(SIPs)-MWCNTs-AgNPs/CPE 1.0X105~1.0X107° 4.0X10°°  98.0~102.8 X% Py J& A FIAGE

B = F WS IE(SM,) Y MIP/v-COF@SWCNTs-COOH/SPCE  3.2X10 *~1.0X10 % 2.1X10 '  95.0~104.8 4=k

1.0X 10 7~1.0xX10*
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RS K BRAG & CRE XF A R O
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HABZe AL 50 — 11 B29% (N-Mo,C-Gr) N ST AR kg gl T
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Figure 4 Schematic diagrams of different MIECSs used for the detection of veterinary hormones
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Table 3 Detection performance of various MIECSs for veterinary hormones

R _— N Kt BR/ _—
54 1B A LA K Fl/(mol-L 1) (mol-L1) TR 3 /% R
mol-
Z:M5E F g2 (NE)) MIP/SPCE 1.0X10 B~5.0X10 " 3.0X10 " 90~104 A IMEES
2 i (Cor) 12! SA-MIP /PEDOT/GCE 1.0X10 2<1.0X10°% 3.14X10 " 96.2~107.1 AZEMEW T AN MG
J Bt (Cor) 27! MIP-Cor/GCE 1.OX10 M~1.0X10 %  6.1X10°"  96~101  AIMLIHHE S
O 4% M 8 (DES) ¥ MI-PoPD/AuNPs-PoPD/GCE 1.0X1077~1.0X107°  6.2X10°°% 90.6~106.2 41}
i FE K AR (Dex) ! MIP-Apt/AuNPs/N-Mo,C-Gr/GCE ~ 1.0X10 “~1.0X10 ° 1.79X10 ™ 96.3~105.0 /Kl FIEE 5
1743-H 2 (178-E2)'*) MIP-PATP/AuNPs/SCE 3.6X10 5~3.6<10° 1.09x10 " 102.1 K
SR (T) 4 PoPD-MIPs/SPE 3.47X10 ""'~8.67X 10" 3.47x10 " e 75
Z4 1 (P4) 142 MIP-Apt/AuNPs/Sn0O,-Gr/GCE 1.0X10 “~1.0X107° 1.73X10° " 95.6~105.1 H KK
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Figure 5 Schematic diagrams of different MIECSs used for the detection of veterinary sedatives
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Table 4 Detection performance of various MIECSs for veterinary sedatives

GRILEY| 1B A FL AL K 05/ (mol- L 1) ﬁwf%/l T 232 /% A
(mol-L™ ")
SN (cpz)! MIP-MWCNTs/SPCE 7.50X 10 1°~2.50X 107 2.96X 10 ' 94.80~101.87 J HI Al AR IR EE i
APk (cpz) Cu-MIP/ZMO/MWCNTs/GCE 1.0X10 °~1.0X10°  42X10 "  85~116 N LT ) KR S
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Table 5 Detection performance of various MIECSs for veterinary antiparasitics

R B A LA KEE/(mol- L") K FR/(mol-L™") WK /% B
Ze ek e (LM S ) MIP/Zn-BTC/Cu/GCE 5.0X10 "~6.0x10"® 1.65X10 2 93.8~109.0 Pl & ALK &
BLIE 3k (OFZ) 5 MIP-SPCE 9.52X 10 ®~7.94X 107 3.17X10°° 101.8 41
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Figure 7 Schematic diagrams of MIECSs used for the detection of veterinary nitrofurans

F6 HEMIECSsHHEKME SRR AL

Table 6 Detection performance of various MIECSs for veterinary nitrofurans
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