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Sensitive Detection of Lasalocid Residue in Chicken by Surface
Enhanced Raman Spectroscopy

WANG Yao®, SUN Yingying, JING Yubing, YANG Xiyan, LI Yanfei, HUANG Jiaxiang, CHEN Xiujin,
LI Zhaozhou, CAO Li, KANG Huaibin’

(College of Food and Bioengineering/National Demonstration Center for Experimental Food Processing and Safety
Education/Henan International Joint Laboratory of Food Green Processing and Quality Safety Control, Henan University of

Science and Technology, Luoyang 471000, China)

Abstract: In order to improve the efficiency of monitoring and detecting the residues of the anticoccidial veterinary drug
lasalocid (LAS) in chicken, a sensitive method for the determination of LAS residues was established by surface-enhanced
Raman spectroscopy (SERS). In this study, gold nanoparticles (AuNPs) with different particle sizes were first prepared,
AuNPs with the optimal particle size were selected as the substrate according to SERS effect, and 4-aminophenthiophenol
(PATP) was used as the probe molecule to evaluate the recurrence of AuNPs substrate. Then, by adding HNO,, AuNPs
aggregation degree was changed and LAS solubility was increased to further enhance SERS signal. Finally, the method was
evaluated by establishing the standard curve and the recovery test of chicken sample. Results showed that AuNPs with a
particle size of 40 nm had good enhancement effect, the SERS characteristic peak of LAS was at 1118 cm™', the AuNPs
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substrate had good reproducibility, and the optimal addition concentration of HNO, was 0.5 mol/L. The linear range of this

method was 0.55x10°~0.55 mg/mL, the detection limit was 0.23 ng/mL, the recovery rate of chicken samples was
91.9%~107.3%, and the relative standard deviation was 3.6%~5.7%, which was consistent with the detection results of the
national standard method (GB31613.5-2022). This study provides a new method for the sensitive detection of LAS residues,

and has reference value for the study of SERS detection method of other veterinary drug residues.

Key words: surface enhanced Raman spectroscopy; lasalocid; gold nanoparticles; chicken; detection
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Fig.1 Schematic diagram of LAS SERS detection method
based on AuNPs
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mL B}, 1118 om™" &b RRAE 04 5 5 20 i o 55 o AN &
8b A%, LAS 7E 1118 cm™" &b i (& 5 3 5 HIpk B
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Table 1 Comparison of different LAS residue
detection methods
Ao 77 72 B9 el Zioalll] e E= BTN

HPLC / 0.168 mg/kg 7
HPLC-MS/MS 0.97~100.00 pg/kg 0.29 png/kg [8]
UPLC-MS/MS 0.81~100.00 pg/kg 0.28 pg/kg [8]
LC-MS/MS / 0.1 ug/kg [31]
ELISA 0.1~50 ng/mL 10 ng/g [11]
ELISA 5~1000 ng/mL 6.04 ng/mL [10]

SERS 0.55x10°~0.55 mg/mL  0.23 ng/mL AJrk

2.6 SERRAERIQ
VP IT HR HEE  E FFAS PV A SR

IOAAFIHREE Y LAS FRdfE i, B B 2 I —
W, #4947 SERS 43 Hr I35 B, B3R 2 n A1,
LAS Y hAs ARG Bl 91.9%~107.3%, RSD 7E
3.6%~5.7% . [a], 45 KWz ¥k v] FH T A
LAS & A

K2 WG LAS Jbs IR 4s
Table 2 Results of LAS recovery test in chicken

ik s hnfE K UE JnbRmEeE XS ARAE R 2
(ng/mL) (ng/mL) (%) (RSD, %, n=3)
10 10.73+0.58 107.3 5.7
SERS#: 20 19.72+0.72 98.6 3.6
30 27.57£1.15 91.9 3.9
10 10.19+0.61 101.9 5.6
bRk 20 20.11%0.63 100.6 3.1
30 29.63+0.75 98.9 2.5

T AR VR A € - o R EK P IR i a6 7
Kl , 250K 435 A 2 C (50 mmx<2.1 mm,
1.7 pm), #E7& 30 °C, kLN 10 pL, = IE
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P, AT BoAEEE T BRI BRI B A B %

3 ZEip
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HNO, 3% AuNPs JLJiE i P72 15 S s sof, ik
15 2 U4 55 AuNPs 2R £ i (19 HNO, i 1F ik B2
0.5 mol/L. ol AS[FIHREE LAS PR, £ SERS
T7 BRI, LG S 0.55%x107°~0.55 mg/mL, 4
F>A7 0.23 ng/mL, LK T E SEhRUERR &, 1 AT
SR IS PIRE S INAR [PDBGRES, I 5 ERRIEEAS I 2E
ST b, BOUE Ty i 5 v A AT S, A T
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