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Application of nano-based electrochemical sensor in veterinary
drug residue detection
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ABSTRACT: With the continuous improvement of the life quality, the safety of livestock food has gradually
attracted people's attention. Excessive veterinary drug residues in livestock food can harm the human body, and the
research progress of its detection technologies have become the focus of attention. Electrochemical detection
technologies have the advantages of high sensitivity, low detection limit, simple and economical, and short detection
time, efc. As a modified material, nano-based materials can provide more binding sites for electrochemical detection
to obtain more sensitive current response signals and higher detection efficiency. Nano-materials are widely used in
the detection of veterinary drug residues because of their excellent catalytic and conductive properties, and excellent
affinity for the substances under test. This paper reviewed the application status of electrochemical sensors modified
by 3 kinds of nano-materials of carbon, metal particles and quantum dots in the detection of veterinary drug residues
in food, and forecasted the development prospect of electrochemical sensors in veterinary drug residues detection.
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Table 1 Parameters of carbon nano-based modified electrode for detecting veterinary drug

6y Jo R FR B PR/ (ng/kg) HL AR A Rk AAEVEF/(mol/L) £ i R /(mol/L) 27 3k
RR#wE 100~5000 ZREMRINAAE IRA LI 1.0x107~1.0x1072 - [34]
(=S 100 PR AV BRBERR AR AS /5 M 3.1x107°~2.5x10°° 1.4x107 [35]
it fg i e 100 FRBERR AR A AR AL A 8.0x107°~6.5x107* 4.0x10° [36]
EAR S 50~100 ggéiﬁ%§§%f2i1§%2M4</ 1.0x10°~1.0x10°° 3.0x107° [37]
[IENIIFIN 4~50 RN L — W1k 2.0x107~3.0x107° 1.5x1077 [38]
By Aul; s R RALTRGNKAE B T AR 1.0x107"2~1.0x107° 1.0x10°" [39]
R (T A1 W E AL BIR /2B IERR/DNA  5.0x107~4.0x10°° 3.2x107 [40]
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Table 2 Parameters of veterinary drugs detected by metal nano-based modified electrodes

64 5T TR TR B PR/ (ng/kg) AR BA LR il /(mol/L) #6x tH BR/(mol/L) 275 SCHk
TEE 200~1200 i/ Z LA LS 3.1x101°~1.6x10°” 5.5%x107 [44]
+H&HE 200~1200 AL EEBR AL 3.1x10'°~1.6x10°® 1.0x1071° [45]
KA 100 UKLV R 5.8x10%~2.9x10°° 1.9x107 [46]
BT B G Ak 4~50 S /R Al A K 4.0x10°°~1.0x10"* 2.0x10° [47]
HEEG 4~50 KR 1.0x10%~5.0x1077 3.1x107"° [48]
EyrEAul s A LYK/ R 3.1x1071°~1.6x10°® 7.2x10°"2 [49]
v 2 Bk oyl & LIEAP S 5.0x107'°~1.3x107° 1.7x107' [50]
RS IR0 B ANK S/ Z AL A 1.0x107~1.0x10™* 6.6x107* [51]
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Table 3 Parameters of quantum dot nano-based modified electrode for detecting veterinary drug

A0 5 FORFR B R/ (ng/ke) LR L ZR 191 il /(mol/L) £ tH B/ (mol/L) S350k
+H&HE 200~1200 Ak AR A A 1.0x108~1.0x10* 3.2x107° [62]
B B P4 bk 4~50 Tl fb 5/ 3R 2R IR R 9.0x107~6.9x107° 5.0x10°® [63]
] B G Ak 4~50 TSR B ek 5.0x101°~1.0x10™* 2.0x1071° [64]
E e Auyi LA 1 BT R T AR AR 1.0x107"5~1.0x107* 5.5%x10°"2 [65]
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