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Quantitative detection of enrofloxacin in chicken and pork by magnetic solid phase extraction
and surface-enhanced Raman spectroscopy
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Abstract: Objective To develop a rapid and quantitative method for the detection of enrofloxacin in chicken and pork
using magnetic solid phase extraction (MSPE) combined with surface enhanced Raman spectroscopy (SERS). Methods
Magnetic Fe,0,@ covalent organic framework (COF) nanocomposites were synthesized and applied as absorbent to
separate and enrich enrofloxacin. The SERS spectra of enrofloxacin were collected by a portable Raman spectrometer with
Ag nanoparticles as enhancing substrate. The characteristic SERS signals of enrofloxacin were used to realize its
quantification. Results Intensities of SERS signals at 745.77 ¢cm ' and the logarithmic values of the concentrations of
enrofloxacin in the range of 5.0x107 to 1.0x107 mol/L. displayed a good linear relationship with a coefficient of
determination of 0.962. The limit of detection and limit of quantitation were 0.07 and 0.23 pg/g respectively. The
recoveries of enrofloxacin in chicken and pork were 80. 97%~100. 98% with relative standard deviations of 1. 6%~4. 6%.
Conclusion The developed method has the advantages of simple in operate, short in time, high in sensitivity and
stability, which provides a new method for the rapid detection and on-site detection of enrofloxacin.
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Figure 3 Characterization results of Ag NPs
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Figure 4  Optimization of MSPE parameters
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Figure 5 Optimization of HCI volume
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Figure 8 Stability and reproducibility analysis
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Figure 9 SERS spectra and working curve of detecting enrofloxacin at different concentrations by MSPE-SERS method
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Figure 10 SERS spectra of chicken and pork samples spiked with 0, 0.072, 0.288, 0.576 pg/g enrofloxacin
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Table 1  Determination of enrofloxacin in chicken and pork
. ., eI/ (pg/g) [/ % RSD/%(n=3)
e ARV IE /(ng/g) — - - - . =
745.77 cm 1 388.77 ¢cm 745.77 cm 1 388.77 ¢m 745.77 cm 1 388.77 ¢m
O _ J—
o 0.072 0.069 0.060 96.36 83.33 3.8 4.8
SR
0.288 0.233 0.173 80.97 60.26 2.4 2.8
0.576 0.513 0.369 88.62 63.63 4.6 1.5
0 _— J— E—
0.072 0.072 0.062 100.98 86.27 2.8 3.5
A
0.288 0.242 0.181 83.73 63.10 1.6 1.5
0.576 0.530 0.409 92.37 70.62 2.2 2.1
T — AR A
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Table 2 Comparison of different enrofloxacin detection methods
VAR DRI e PEVE I/ (mol /L) R’ LOD/(mol/L) LOQ/(mol/L) R/ % Ff i B /min - &%
Al o ik 1.39x10%~2.78x10°® 0.975 8.35x10°° — — ] 60 [18]
RPETE 3.85%10°~3.85x10* 0.943 1.93x10°° 7.7%x107° 43.4~62.3 A 150 [19]
SERS 5.00x10°~1.00x10°° 0.980 1.20x10°" — 93.60~112.00 P A 90 [17]
SERS 2.78x10°~1.39x10°° 0.998 1.98x10°° — 83.10~117.20 X 60 [6]
SERS 5.0x107~1.0 x10°* 0.977 4.87x10°® 1.62x107 80.97~100.98 AR B 75 A58
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